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PREFACE

The origins and personal history of the ideas underlying this study of "Man,
Technology, Society and Development" can be traced back to a mix of events,
friends, colleagues and bosses over a period of more than 25 years in
different countries of the world. My decision to commence a study in tropical
agriculture and soil chemistry, in 1962, implied a career abroad and was
swayed, undoubtedly, by a colonial family background. In addition, there were
the longing for adventure and ill-defined ideals regarding the necessity to
contribute to a dignified existence for all mankind. A sound professional
education, the willingness to put in some years of hard work abroad and a
fair amount of persistence seemed, at the time, all that was required to
achieve the latter. In 1965, newly-wed, and with the faint ring of some Dutch
version of John Fitzgerald Kennedy's inaugural words - ''My fellow citizens of
the world: ask not what America will do for you, but what together we can do
for the freedom of man" - in our ears, we set out for Africa to earn a living in
sugar cane, to have our share of life's adventures and to contribute, in our
own small way, to the development effort. In the years that followed, a living
we earned, usually in comfortable settings, and we certainly had our share of
life's adventures in various countries in Africa. With the passing of the years,
the reconciliation of research work in the field of sugar cane and the global
development effort became increasingly difficult. There were apparently no
easy answers to seemingly simple questions. How did we end up in world with
such poignant differences in material wealth and well being? Why is it so
difficult to generate change in Africa? Should one strife at generating
change? What is the course of the development process? Can professionals
manipulate this course and, if so, how? When we had finished talking sugar
cane, the conversation at home in Luabo and Mumias often turned to these
and related questions and our discussions with Henk and Lois Bakker, Allan
and Judy Harold, Andy and Paulette Purchase, Julius Makatiani and many
others have, in a diffuse and indirect way and many years ago, contributed to
preparing the first ground for this study.

When, in 1977, I joined the Eindhoven University of Technology as the Head
of the Development Co-operation Office of the Committee for International
Co-operation Activities (CICA), I not only changed job, but also profession.
From a sugar cane development specialist, I had to tune down, very
reluctantly at first, to a development generalist. The thinking about the global
development process that had been in the periphery of my professional life,
attained a more central place and, in 1988, eventually led to my decision to
focus on teaching and research and to write a book on the global, long term,
development process. As it turned out, the initial set-up of the project was
too ambitious and in 1990 the decision was taken to divide the book in two
parts.
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Volume I dealing with the period from 3,5 million years ago until AD 1760,
serving the purpose of a PhD-thesis, and volume II covering the period from
1760 until the present without the straightjacket of the thesis requirements.

The study at hand is an attempt to find answers to the development related
questions that have been on my mind for some 25 years now. Out of
conviction and necessity, in the course of the study I have trespassed upon
many disciplines that are not my own. Conviction, in the sense that I believe,
and will subsequently prove, that the development process is an all
comprising process that cannot be studied and explained satisfactorily from
one disciplinary angle only. Necessity, in the sense that the study for its data
almost entirely relies on work done previously by a great number of
historians, anthropologists, sociologists, economists, political and other
scientists. It draws heavily on the work of numerous scholars from almost all
scientific disciplines and is, to a large extent, a synthesis of their researches.
The debt which it owes to them is certainly inadequately reflected in the
quotations, references and bibliography. In essence, I view the development
process as the emancipation process of mankind. Emancipation in the sense
that mankind, notwithstanding the potential dangers it released in the
process, has slowly but steadily been able to adapt to and control, for its own
material wealth and well being, the supernatural, physical, biological and
social environments. Emancipation also in the sense of a process in which
more and more social groups which at first are considered inferior, immature,
unequal or downright evil, become equal before the law, positively socially
valued and, eventually, integrated. I have generally taken great care in
avoiding to bring my personal views into the text of the study. My view of the
development process as a process of emancipation of mankind is the major
exception. In the study, I hope that I have been able to sustain and confirm
this view with sufficient empirical evidence to make it, if not 100 per cent
convincing, at least intellectually plausible.

I am not the ultimate judge of the scientific relevance of the study, but I am
convinced that it will shed some additional light on the course and nature of,
and the key variables and their relation in, the global, long term, social
development process. I am aware that, in a period in which detailed case
studies on the social shaping of technology and the technological shaping of
society carry the academic day, macro synthesizing studies are viewed with
more than suspicion by many. Still, any well-founded contribution to a
realistic conception of the global, long term, development phenomenon is, in
my view, of vital importance if we are to increase and extend the control over
our future. In the latter aspect lies the social relevance of our study. Last, but
certainly not least, there is the educational relevance. In the M.Sc. course on
Technology and Society, the faculty of Philosophy and Social Science of the
Eindhoven University of Technology educates engineering students with
various disciplinary backgrounds in order for them to make a career in the
various technology and society fields.
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Their education centres - and I believe it should - on technology. The
research they do in their final year is specific. Again, it should be. This
specificity, however, carries the danger of obscuring from them global, long
term, mechanism and trends related to man, technology, society and
development. I hope that they will enjoy my lectures on the subject as much
as I have enjoyed working on this book.

Customary, the preface of a thesis requires an expression of thanks. There are
two individuals to whom I should like to take this opportunity of expressing
my gratitude more specifically. Prof.dr.C.J.L.Bertholet's insight in and
knowledge of the development process has coloured my thinking over the
past years to a very considerable extent. Be it that the depth and range of his
knowledge, and his insatiable love for connecting anything with everything,
often brought me close to desperation. I am, nevertheless, looking forward
with keen anticipation to collaborate with him again in writing volume II. For
the past 20 years or so, Paulette Purchase has been desperately trying to
polish my spoken and written English. Much of what I have mastered of the
King's English, lowe to her. In the early stages of drafting this study, she was
closely involved in the correction work. Later, for reasons of expediency, I
decided to go my own way. Whatever the language shortcomings of this thesis
are, she is certainly not to blame. Last, but not least, there is my family. I do
not have to thank them since, fortunately, we are still a kind of primitive
extended family of the hunter and gatherer type featuring in my thesis. All
exchanges are on the basis of reciprocity. Goods, favours and labour are
exchanged between us on the assumption that returns will balance out in the
long run. Sharing is an expectation of moral order and rule of etiquette, as
well as the core of our value system. Recently the exchanges have been a
little a-symmetrical in my favour. That, no doubt, will again change.



33

CHAPTER 1
SUMMARY REVIEW
AND INTRODUCflON

1.1
AIM AND LAY-OUT OF THE STUDY

In the light of the aim of our study - to describe the nature and course of the
global, long term, social development process, to identify key variables in this
process, to analyze their role and to determine in which ways they
interrelate - the title ''Man, technology, society and development" is both a trifle
dull and deceptive. Dull in the sense that it does little justice to the diverse,
colourful, sometimes dramatic, often violent, but ever fascinating events that
constitute two million years of development of man. Deceptive in that it
underexposes that man, technology, society and development are all complex
and more or less complementary concepts that cannot and should not be
viewed in isolation. Since the title, however, contains all the key concepts on
which we focus in our study, we are confident that we do not sail under false
colours. To do at least preliminary justice to the fascinating narrative of social
development, in paragraph 1.2 we start with taking a rather extended bird's
eye view of the development process of man and what preceded - the coming
into being of the universe, the planet earth and the life on it. The bird's-eye
view is organized on basis of a number of main development stages with a
relatively stable, and transitions with a more dynamic character. Main stages
and transitions are distinguished on basis of similarities in structural, cultural
and institutional characteristics. Although the main stages and transitions
have no real sharp boundaries in time, they are identifiable on our overall
time scale and have been chosen as the main frame work of our study. They
are found back in the sequence of the chapters and together they form the
study's diachronic perspective. We also, in each individual stage and
transition, look into the state of the development process in relevant areas of
the major regions of the world - Asia, Europe, Mrica, the Americas and,
later, Oceania - and this constitutes the synchronic perspective.
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The first two main stages are of a more general evolutionary nature and end
with the emergence of modern man some 40.000 years ago. This is where our
study starts in earnest and the following nine main stages and transitions
concentrate on man, his technology, society and the development dimension.
The three last transitions and the last main stage, for the reasons given in the
preface, are not included in the main body of volume I of our study. They are
dealt with separately in a volume II, which is to appear at a later date. Table
1, presents a review of main stages and transitions together with the chapter
arrangement.

Table 1.
Review of main stages, transitions and volume and chapter indications.

I
..

Volumel Time span Description or main stages and transitions
chapter

1/2 5.000 - 3,5 Physical and biological evolution: universe, earth
million years ago and early life

1/3 3,5 - 0,04 Evolution of primitive man: early hunters and
million years ago gatherers

1/4 38.000 - 8.000 BC Prelude to the Neolithic Food Revolution:
advanced and late hunters and gatherers

1/5 8.000 - 5.000 BC Neolithic Food Revolution: cultivators and
pastoralists

1/6 5.000 - 3.000 BC Dawn of traditional"· society: early peasants
..

1/7 3.000 BC - AD 1500 Traditional society: aristocrats and peasants

1/8 1500·1760 Prelude to the First Industrial Revolution:
aristocrats and peasants and the coming· into being
of a world economy

·11/2 1760·1850 First Industrial Revolution: capitalists, aristocrats,
workers and peasants. . .

11/3 1850 - 1940 Second· Industrial Revolution: capitalists,
managers, workers and farmers

We use the designation "primitive" in the established anthropological sense of peoples
at an early stage of development. Not to indicate a lack of complexity of the fabric of
their communities.

Since the long "traditional" period is seen as the point from which the transition
towards "modern" times began, the designation "traditIOnal" is firmly established in the
contemporary development literature. Strictly speaking, the designation is incorrect in
the sense that all stages preceding "modern" times are traditional.
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. Volume/ Time span
chapter· .

Il/4

. _...

DeScription or_ain stage$~ndtransltions

IllS

B
1970 - present

Main stages

Transitions

Modern society: on our way to what ?

In the main body of our study, the different stages and transitions are
described and analyzed in diachronic and synchronic perspective on basis of
(1) technological resources, (2) historical highlights, (3) structural, cultural
and institutional characteristics of society and their distinguishing elements,
(4) role of technology and other prime movers in the development process
and the (5) world distribution of leaders and laggards. Special emphasis is
placed on the transitions in the overall process - the watersheds. In a
summarized form, and as far as possible in every day language, this approach
can already be recognized in the bird's eye view presented in paragraph 1.2.
This every day language, unfortunately, contrasts significantly with the more
scientific jargon we are obliged to use later for our detailed analyses of the
development process. This, dominantly sociological, jargon, apart from trying
the stamina of the reader, confronts us with a first problem. During the past
decades, entire schools of thought have developed with respect to sociological
concepts like, for example, society, structure, culture, institution, technology
and change. In some cases such concepts even became emotionally explosive
and the cause of bitter arguments. Instead of getting involved in these
arguments, we have deliberately refrained from part taking in them and have
carefully defined concepts which we think are both meaningful and useful in
the context of our study. In paragraph 1.3, we define all the important
concepts and elements, including their distinguishing criteria, necessary for
our work. We start with the most comprehensive concept - society - and look
into more detail at the interaction between people and the resulting social
structures, immaterial and material cultures and institutionalized behaviour.
Then we clarify the concept of social change and continue to explore the
meaning of that particular type of social change we call "development" - the
"Leitmotiv" of our study - and define it in an emancipatory perspective. The
theoretical explanations of development are looked into from various
disciplinary angles in paragraph 1.4. The working hypotheses are found in
paragraph 1.5 and the methodology to verify them is presented in paragraph
1.6. Finally, our model of the development process is presented in paragraph
1.7.
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1.2
BIRD'S-EYE VIEW OF THE DEVELOPMENT PROCESS

1.2.1
PHYSICAL AND BIOWGICAL EVOLUTION: UNIVERSE, EARTH AND

. EARLY LIFE (5.000 - 3,5 MILLION YEARS AGO)
Earth might have come into existence by concentration of matter originating
from the sun and gradually this matter took the form of a gas-sphere. The
transformation of high temperature gas to a partial liquid state must have
occurred some 5.000 million years ago and it took another 1.500 million years
before the first beginning of a solid crust was formed. When the earth cooled
down to its present temperature, some 3.000 million years ago, and a division
between water and land masses became apparent, building stones - amino
acids and simple albumens - of what would later result in life formed. From
the earliest beginning of unicellular organisms, some 2.000 million years ago,
life on the planet Earth both depended on environments and created new
ones. The first bacteria and chlorophyll containing algae needed the
protection of the seas. The algae, by producing oxygen, created new
environments in which more complicated organisms developed and
multiplied. Indirectly, eventually, they provided the protective atmosphere
that made it possible for the evolutionary process to proceed. At a very slow
pace, taking thousands of millions of years, every single niche of the
environment became to have its own well adapted forms of life. Adaptation,
however, had its price in the form of strong environmental dependencies.
Small changes in a particular environment immediately threatened the
existence of the species concerned and on the penalty of extinction or
replacement they had to adapt. Already at an early stage in the evolutionary
process, some 1.200 million years ago, food chains developed in which
organisms for their survival depended on the consumption of other organisms.
Changes in one population induced changes in others and when, for example,
the large reptiles became extinct at the beginning of the Tertiary period (70
million years ago), the mammals, now liberated from these predators,
commenced conquering the earth. In short, a world emerged in which the
existence of every form of life was continuously threatened by changes in the
physical environment, by its own species, by other species or by a
combination of these factors. In this context it is indicative that of all species
that ever lived on earth, 99,9 per cent has died out so far l

. The ways in
which these existential challenges were met differed in time and space. They
had, however, one thing in common - they were almost entirely of a genetical
nature and, consequently, relatively slow.

Some 5 million years ago, a drier climate in parts of south-eastern Africa
might have reduced the density of trees.

I David M.Raup, Extinction. Bad genes or bad luck? (Norton Publishers, 1991).
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As a result, some ape-like tree dwelling creatures were probably forced to
abandon the treetops, move from tree to tree over the ground and walk
upright. This left their fore-limbs free for the handling of "tools", but robbed
them of a hitherto most valuable survival capacity - speed. Increasingly,
intelligence began to have surviving value and slowly the brain volume
increased. Somewhere along the line, some of the ape-like creatures shifted
from a dominantly vegetarian diet to meat and the resulting necessity to hunt
fostered more intensive social action and communication. So far, the
evolutionary history of the apes is not so different from the history of
countless other species trying to meet the challenges of a hostile environment.
This, however, is to change.

1.2.2
EVOLUTION OF PRIMITIVE MAN: EARLY HUNTERS AND GATHERERS
(3,5 • 0,04 MILLION YEARS AGO)
A breakthrough, significantly altering the pace of development, came
somewhere between 3,5 and 2 million years ago. In a continuous state of
transition, robust, ape like creatures (Australopithecus species), slowly
acquired hitherto unknown social qualities. Coinciding with the further
biological evolution of their anatomy in general and their brain in particular,
they increasingly became able to transmit and enlarge, from generation to
generation, the body of organizational, spiritual and technological means they
genetically inherited. It was this ability to structurally accumulate "survival
experience" within a society, this progressiveness, that brought about the
distinction between man and animal, between "us" and "them". Beginning
some 1,5 million years ago, some of the robust ape-like creatures in eastern
and southern Mrica were succeeded first by slighter built and more intelligent
creatures (Homo habilis = dexterous man) and then by robust, flat faced,
heavy browed and, as far as intelligence was concerned, even better endowed
fellows (Homo erectus = man that walks upright). The world population of
these early hunters and gatherers probably numbered less than 0,5 million.
Aided by accumulating organizational, spiritual and technological means,
including stone choppers, they were the first to jump the environmental fence
of their Mrican cradle and to spread into Europe and Asia about a million
years ago. Social organization was relatively simple. Communities, consisting
of a number of families, were essentially egalitarian and the different social
positions were entirely based on biological and kinship distinctions.
Spiritually, the supernatural loomed large and the accumulated small body of
naturalistic knowledge and know how, including such simple technological
means as the hand axe, was carefully transmitted from generation to
generation. During hundreds of thousands of years these early hunters and
gatherers continued to extend their range and slowly the world population
rose from about 0,5 to an estimated 1,7 million.

Noticeable changes occurred again between 350.000 and 300.000 years ago.
About that time, biological alterations had slowly accrued.
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Finds from Steinheim (Germany) and Swanscomb (U.K.) suggest that a new
creed of man had evolved from the men that walked upright - thinking man
or Homo sapiens (the phenomenon of man thinking, of course, is much older
but we keep in line with the common usage, in time, of the designation
Homo sapiens). At the same time, the slow accruement of organizational,

. spiritual and technological means enabled man to react to an environment
with a widening spectrum of game and wild plants brought about by a milder
climate. Within a relatively short time, more sophisticated, effective and
diverse flaked stone tools took the place of core tools. The control of fire
became common and some communities learned how to kindle it as well. In
due course, the technique of flaking made it possible to develop long distance
weapons and the "hairy genius of the last glacial", Neanderthal man, some
100.000 years ago, may have been the first to use a spear.

1.2.3
PRELUDE TO THE NEOLITHIC FOOD REVOLUTION: ADVANCED AND
LATE HUNTERS AND GATHERERS (38.000 - 8.000 Be)
At the beginning of the Upper Palaeolithic, some 40.000 years ago, "the artist
of the caves", modern man - Cro-Magoon - emerged. With the exception of
the technology element, the organizational and spiritual means remained
more or less as they were before. Communities remained small, essentially
egalitarian and with social positions based on biological and kinship
distinctions. Spiritually, the supernatural remained dominant but the advanced
hunters and gatherers were the first to develop a complete "tool kit". The
long distance weapons that were made with this kit - the spear, the spear
thrower and the bow - were the most significant innovations of the time.
From about 40.000 until 12.000 years ago, when the ice caps finally withdrew,
the advanced hunters and gatherers continued to extend their range in Africa
and on the Eurasian landmass. Taking advantage of exceptional
climatological conditions, they crossed from Eurasia into the Americas and
Australia where they lived in isolation from the rest of the world until the
arrival of the Europeans in the 15th and 16th centuries AD. The extension of
range occurred without much change in the body of organizational and
spiritual means. By the end of the last glacial, the world's population had
risen to about 4 million and locally changes in the environment triggered
another development watershed.

In the fertile crescent of the Middle East, in north-west India and in Mexico,
some advanced hunter and gatherer communities changed from the
exploitation of a relatively narrow spectrum of the environment to a much
broader one and became late hunters and gatherers. Exploitation of this
broader spectrum of the environment led to changes in migration patterns.
People seasonally converged on places where there were abundant fruits, wild
plants, fish and game and became semi-sedentary. This more sedentary life
affected changes in the body of organizational and spiritual means.
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Rudimentary hierarchies developed between communities and within these
communities the food surpluses allowed individuals to become part-time
specialists such as, for example, stone workers and shamans. Old technologies
were adapted to smaller and swifter game and the more diverse and versatile
microliths replaced the heavier and larger flake tools. New technologies 
semi-permanent dwellings and villages, sickle blades, grinding stones and
cereal storage pits - foreshadowed a new stage in the development of man.
Around 8.000 Be, however, the world was still one of relative unity, with
egalitarian hunter and gatherer societies having obtained footholds on all
continents. Figure 1, presents the world distribution of the hunter and
gatherer societies around 8.000 Be.

Figure 1.
Hunter and gatherer societies around 8.000 Be. A world of relative unity of
organizational, spiritual and technological means.

Sources:
Martens, ThJ.M. (ed.), De evolutie van de mens: speurtocht naar ontbrekende schakels
(Maastricht: Uitgave van Natuur en Techniek, 1981).
Stuart Piggott, The Dawn of Civilization: the first world survey of human cultures in early times
(London: Thames and Hudson, 1961).
Norman Stone (ed.), The Times Atlas of World History (London: Times Books Limited, 1989).
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1.2.4
NEOLITHIC FOOD REVOLUTION: CULTIVATORS AND PASTORALISTS
(8.000 • 5.000 BC)
Around 8.000 Be, the food supplies of some of the broad spectrum hunters
and gatherers were more than adequate but regionally population densities
rose beyond the carrying capacity of the land. Among other places, this
happened in the fertile crescent of the Middle East and it is here that the
next significant step in the development of man - the domestication of plants
and animals - was taken. In the higher valleys of Anatolia, the Zagros and the
Levant, with their dense stands of wild cereals and other edible annuals,
population pressure forced some societies to break up. When the "optimum"
areas were all occupied, groups were forced to move to less favourable areas
where they produced, artificially, and around the margins of the "optimum"
zones, stands of cereals as dense as those in the hart of the "optimum" zones.
The broad spectrum hunters and gatherers became sedentary and the era of
the cultivators began.

Less than a thousand years after the first hesitant steps towards a sedentary
life, some of the more progressive communities had developed fallow
cultivation systems and kept a variety of domesticated animals. Some of the
less progressive stuck to animal breeding and herding and became pastoralist
nomads. Sedentary life began to affect the body of organizational, spiritual
and technological means. The first full time specialists appeared in the
religious and economic fields and the system of part-time leaders for specific
activities changed to one of full-time chiefs. The redistributive nature of the
societies made that the political and religious elites were not yet dramatically
elevated above others. At the micro level, the scale increase was striking with
villages growing into towns with, occasionally, some 8.000 inhabitants. On a
global scale, the areas under cultivation were still too small to have a
significant effect on the world population. In the spiritual sphere, the values
and norms remained largely those of the hunters and gatherers in the sense
that, above all, they had to serve the interest and preservation of the entire
tribe. Expectations and attitudes, however, became more future oriented and
the accumulated body of knowledge and know how increasingly became the
main engine of change. Well furnished and equipped permanent dwellings
replaced simple· huts, fired pottery appeared and animal hair was used for
spinning and weaving. Small scale trade developed into long distance trade.
The combined result was a widening material existential basis and this basis
did not fail to have its profound effects on society. In the kinship sphere, sub
populations developed that were not only coextensive with descent groupings,
but also with villages and regions. In the economic sphere, land and the
produce of that land became important and the key positions that emerged
were those which controlled the redistributive network. As yet, the holders of
these positions had no exploitative economic power but that was soon to
change. In the political sphere, the chiefs and their kin still had to carry out
their functions in the absence of real political authority.
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Yet, in spite of all egalitarian features, strong status differentials developed
and their redistributive role placed the chiefs in the front line of social life. In
addition, the relative material wealth of the cultivator societies aroused the
envy of the pastoral nomads. Their continuous menace enhanced the political
role of the chiefs and enabled them to coerce society to build defence
structures and establish militias. In the religious sphere, a priestly elite
emerged that was in charge of various religious rituals. Kinship, however, was
still the only fully developed and manifest organizational base.

1.2.5
DAWN OF TRADITIONAL SOCIE1Y: EARLY PEASANTS
(5.000 - 3.000 BC)
Between 6.000 and 5.000 BC, the population pressure in the fertile crescent
increased and the Neolithic dry land cultivator communities started spreading.
First to what is now Greece and then, through the Thracian plain, to what are
now Bulgaria, Yugoslavia and Hungary. In the same period some of the dry
land cultivators reached Italy, Spain and Portugal. Wherever they came, dry
land cultivation, in one form or another, was established. The overland
expansion south-west ward, around 5.500 BC, was a different story altogether.
When the dry land cultivators left the hills with their regular rainfall patterns,
necessary for the cultivation of cereals, and entered the much drier valley
floors of the Tigris-Euphrates complex, they were faced with what, to them,
must have been an extremely hostile physical environment. Their primary
reaction to this challenge was the development of hydraulic cultivation
techniques. In the period between 5.000 and 3.000 BC, and probably under
Mesopotamian influence, these techniques spread to the valleys of the Nile
and the Indus. In the same period, dry land cultivation further spread into
western Europe and reached the fertile valleys of the Huang Ho and the Wei
rivers in China where it would develop into hydraulic cultivation later. Within
2.000 years, the change from dry land to hydraulic cultivation locally resulted
in significant changes in the organizational, spiritual and technological means
of the societies concerned.

Hydraulic cultivation, already in its early stages, required considerable and
co-ordinated inputs of land, water, labour and technology. Although the
surplus production was relatively high, considerable "investments" in
infrastructure, labour and technology were necessary to obtain these
surpluses. In addition, suitable land for irrigation was relatively scarce. Small
kinship groups tried and, eventually, succeeded to gain unimpeded access to
the strategic resources and land, water, labour and technology became the
prerogative of the elite. The rest of the community was made to recognize
their permanent and exclusive rights. Soon a self-reinforcing feedback
developed in which the elite increased its wealth, power and prestige at the
expense of the cultivator. The degree of specialization increased and social
and technical divisions of labour emerged. The redistributive chief became a
political and military leader with coercive power and, often, a kingly status.
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The degree of social layering increased and society took the form of a
pyramid. A division between rural areas with an exploited peasantry, and
urban areas as the seats of the elites, came into being. The cultivator became
a true peasant. The increase in scale, both at the micro level and globally,
was striking. Regionally, population densities rose to 30 persons per square
kilometre in rural and 100 in urban areas. Between 5.000 and 3.000 BC, the
world population increased from approximately 5 to 14 million. In the
spiritual realm, norms and values developed for specific groups and
increasingly norms and values that confirmed the position of the elites were
enforced on the rest of society. The body of naturalistic know how and
knowledge increased. In the kinship sphere, due to the population increase,
the growing specialization of productive roles and the rising inequality in
wealth, power and prestige, distinct sub populations with considerable internal
homogeneity emerged. In the economic sphere, the scale of the system
expanded, the specialization increased and the social layering became
pyramidal. In the political sphere, more and more coercive power had to be
exercised to maintain the stratified new social order in face of internal and
external threats. The religion not only provided comfort and supplemented
knowledge, but was used increasingly to justify the values and the norms of
the elite. All these societal changes did, of course, not fail to have their
profound impacts again on the shaping of technology. The more complex
society that emerged - land had to be divided, property rights registered,
records kept and internal and external order maintained - stimulated and
shaped developments in, among others, the fields of writing, construction of
public facilities, warfare and maintenance of law and order. The strong
political influence on the shaping of technology probably stemmed from this
period. Beyond a certain point of development, and spurred by the fact that
flood irrigation called for the control of an entire river system rather than
only a small stretch, a strong coercive power with considerable authority and
discipline was necessary. The Mesopotamian city states and united Egypt, in
the fourth millennium BC, were the political answers to this necessity. By
around 3.000 BC, kinship was no longer the only manifest organizational
base, although for a long time it continued to play an overriding role, and
economical, political and religious goal oriented organizations had emerged.
Figure 2, presents the world distribution of the hunter and gatherer, dry land
cultivator and early peasant societies.
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Figure 2.
Hunters and gatherers, dry land cultivators and early peasants around 3.000
BC. A world of leaders and laggards with respect to organizational, spiritual
and technological means.

hunters/gatherers • early peasants

dry land cultivators

Sources:
Stuart Piggott, The Dawn of Civilization: the first world survey of human cultures in early times
(London: Thames and Hudson, 1961).
Norman Stone (ed.), The Times Atlas of World History (London: Times Books Limited, 1989).

1.2.6
TRADITIONAL SOCIE'lY: ARISTOCRATS AND PEASANTS
(3.000 BC • AD 1500)
Around 3.000 BC, and in all centres of advancement, a cyclic pattern
developed which persisted for some 4.500 years. Ideal typically, clans and
single tribes coalesced under the leadership of a headman, the patriarch, and
developed into patriarchal systems. When patriarchal leadership became
hereditary and the scale of the system expanded, so called patrimonial
systems came into being. These, eventually, by involuntary and voluntary
incorporations, developed into large realms with a strong and centralized
government - the centralized bureaucracies. In time, internal and external
forces like, for example, the erosion of power of the elites and nomadic
incursions, resulted in a disintegration process - the feudal regressions.
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Forces within such a feudal system, sooner or later, tended to lead again to
the formation of patrimonial or centralized bureaucratic units.

The period of the first Eurasian civilizations (3.000 and 1.000 BC), saw the
rise and (temporary) fall of great empires based on hydraulic cultivation in
Mesopotamia, Egypt and India. Dry land cultivation civilizations diffused to
the western Mediterranean and the Aegean. China opened the Bronze Age
with the Shang kings but, as yet, did not achieve centralized government.
Technological progress was most evident in the fields of agriculture, mining
and metallurgy, architecture, warfare and intellectual life.

The cyclic pattern of traditional society was the hallmark of the period of the
traditional Eurasian civilizations (1.000 Be and AD 500). In the Middle
East, Assyrians, Babylonians, Achaemenids, Greeks, Parthians, Persians and
Sasanians all, at one time or another, established centralized bureaucracies
which disintegrated again. Egypt's independent history came to an end when
it became a Persian satrapy in 525 BC The "Greek Miracle" of the fifth
century BC was, at best, of an intellectual nature and only under Alexander
the Great did Greece (Macedonia) shortly become a world power. From a
small upstart city state in 500 BC, Rome became a world power less than 400
years later, only to come to grieve in AD 476. In India and China, patriarchal,
patrimonial and central bureaucratic systems alternated. Significant
technological achievements occurred in the fields of agriculture, mining and
metallurgy, transport and communication, energy supply, organization of
government and intellectual life.

In the period of the world of divided regions (AD 500 and 1500), the cyclic
pattern of traditional society continued in the centres of advancement. The
most important events between the fall of Rome and the beginning of the
European voyages of "discovery" in the last decades of the 15th century, were
the prolonged and extraordinarily deep feudal regression in western Europe,
lasting for almost a thousand years, the resilience of Byzantium, the rise of
Islam and the expansion of the Islamic empires. Immediately followed by the
rise and conquests of the Mongols.

Important developments now also took place in areas that, hitherto, had
remained outside the main stream. In Middle and South America, the Maya,
Aztec and Inca empires were established and in Africa south of the Sahara
patrimonial empires appeared for the first time. Significant technological
achievements occurred in the fields of agriculture, transport and
communication, warfare and intellectual life. China, by the end of the 15th
century, was probably the most technologically advanced country in the world.
The regionally impressive accumulations of technology, however, as yet failed
to yield a breakthrough to "modern" society. When the 15th century drew to
an end, Europe still occupied a peripheral position in the world of Eurasian
civilizations and the Ottoman, Persian and Chinese empires easily outshone
Europe in organizational, spiritual and technological resources.
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Population wise, the beginning of traditional society is relatively modest. In
3.000 BC, an estimated 32 per cent of the world's population consisted of dry
land cultivators and peasants and they probably did not occupy more than 10
per cent of the earth's surface. About 54 per cent was still in the hunter and
gatherer stage. Another 14 per cent was moving their herds from summer to
winter pastures and took increasingly aggressive attitudes towards their
sedentary neighbours. After 3.000 BC, the scale of the systems expanded and
already around 1.000 BC aristocrat and peasant societies, practising both
hydraulic cultivation and advanced forms of dry land cultivation, occupied
some 25 percent of the earth's surface and made up about 80 per cent of the
world's population. This situation remained basically unchanged until well
after AD 1500.

From the colourful array of historical events and the increase in scale during
the period presently under discussion - a world population of 14 million in
3.000 BC, 50 million in 1.000 BC and 419 million in AD 1.500 - one should
not derive the wrong conclusions with respect to the dynamics of the period.
Once the aristocrat and peasant societies were firmly established, significant
organizational, spiritual and technological changes in time were few. The
societies of the first great civilizations in Mesopotamia and Egypt had a
pyramidal social layering with a small and powerful elite at the top and a vast
majority of peasants at the base. Little had changed in early 16th century
Spain. The bed in which one was born determined one's position and social
mobility in the Egyptian Old Kingdom and so it did in late 15th century
France. The vast majority of peasants during the Han dynasty in China was
powerless and exploited and so were the peasants in the early 16th century
German lands. Figure 3, presents the world distribution of the aristocrat and
peasant societies around AD 1.500.
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Figure 3.
Aristocrat and peasant societies around 1500.

Sources:
Femand Braudel, Beschaving, Economie en Kapitalisme (15de - 18de eeuw); De Structuur van
het Dage/ijks Leven (Amsterdam: Uitgeverij Contact, 1987).
Norman Stone (ed.), The Times Atlas of World History (London: Times Books Limited, 1989).

1.2.7
PRELUDE TO THE FIRST INDUSTRIAL REVOLUTION: ARISTOCRATS
AND PEASANTS AND THE COMING INTO BEING OF A WORLD
ECONOMY (1500 - 1760)
With the European voyages of "discovery", the bid for overseas dominance
and world hegemony between the major contestants - Portugal, Spain,
Holland, Britain and France - began. On the continent itself, the Habsburg's
attempts to restore an empire failed and the Reformation and Counter
reformation led to prolonged periods of war between 1517 and 1648. The
Treaty of Westphalia left a disunited Germany and from the struggle for
European and global leadership, mainly between France and Britain, the
latter eventually emerged as the most powerful nation by the end of the
period presently under discussion. Holland enjoyed its short period of glory
between 1625 and 1675 and Russia, by 1760, was well on its way to become a
European power in its own right.

The major Muslim empires - the Ottoman, the Persian Savafid, and the
Indian Mughal - still powerful in the middle of the 16th century, went on the
defensive around 1640 and failed to make their first transition to the
"modern" world in the next period.
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During the Ming Dynasty (1368 - 1644), China developed more and more
inwardly oriented attitudes and in the 17th century, rebellions, crop failures
and the resulting famines, brought disaster. The coming to power of the
Ch'ing dynasty (1644 - 1911) could not tum the tide and China too failed to
make the first transition to the "modem" world. Africa saw the growth of
larger political entities, the further eXpansion of Islam and an acceleration of
the slave trade.

Between 1500 and 1760, and still largely within the mode of traditional
European society, fundamental changes were initiated in the body of
organizational, spiritual and technological means. A system of competing,
emerging nation states came into being, struggling for European and global
leadership. The overall population increased and so did, regionally, the level
of urbanization. Individualistic and utilitarian attitudes with respect to the
organization of society and the nature of property gained ground and so did
egalitarian and meritocratic ideas. In the centres of advancement
technological advances occurred in almost all fields - agriculture, mining and
metallurgy, warfare, transport and communication, energy supply,
organization of government, organization of production and intellectual life 
and, around 1760, contributed to the beginning of the First Industrial
Revolution in Britain. The world population, 419 million in 1500, rose sharply
to reach the 900 million mark at the end of the 18h century.

1.2.8
INDUSTRIAL REVOLUTIONS: DAWN OF A NEW ERA? (1760 - 1970)
With the Industrial Revolutions in the 18th, 19th and 20th centuries, first
most of western and later increasingly also the rest of mankind, began the
transition from a static traditional aristocrat and peasant society to an era of
rampant technological progress, exponential population growth, closely
interwoven international economic ties, world-wide and massive
communication and transport and last, but not least, unprecedented wealth,
plenty and well being for more people than ever before. Even taking into
account that most of these new attainments remained concentrated in the
West. The consequences for the individual and for society were enormous.

INDMDUAL
Taking the long view of history, as we have done continuously so far, and
judging the lives of our forebears by modem standards, it was a story of
almost 5.000 years of unrelieved wretchedness for the very vast majority of
individuals. In the typical traditional society, this rural majority lived in what
can fairly be described as abysmal squalor. The transition to a modem society
was, therefore, in many ways, a massive move from individual poverty to
individual wealth and, in a social sense, to personal well-being. Such a move
cannot simply be captured in statistics of income per capita, national income
or other economic indicators. Life is what we usually treasure most and a
move away from poverty, was a move away from death. Its first indicators are
the statistics on life expectancy and infant mortality.
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Average modern man lives significantly longer than his traditional ancestors
and infant death is no longer the rule, but the exception. Famine and hunger,
for millennia, were the constant companion of man and the move away from
poverty was a move to better nutrition. Indicated by the statistics of declining
incidence of malnutrition and its related diseases. It was also the move away
from massive fatal and disabling diseases, like, for example, the plague,
tuberculosis, poliomyelitis, cholera, typhoid and malaria. Poverty was always
associated with illiteracy, ignorance and life in an extremely narrow setting.
The move to wealth was a move towards literacy, education and, above all, a
greater variety of experience and less servitude. For the poor, survival in its
barest form is the first and almost only order of the day. Apart from death,
hunger and disease, it means living in crowded quarters, so crowded as to
make privacy unknown, and a life in which choices are narrowly restricted by
custom and beliefs. The move to wealth, was a move toward greater
responsibilities, privacy and individual choice. In other words, compared to
his traditional ancestors, modern man acquired potential opportunities for
welfare and fulfilment, on a scale not to be dreamed of in traditional society.

SOCIEIT
Traditional society, as we have seen, had a considerable body of
organizational, spiritual and technological means in different periods and
places. It may, however, be safely said, that it was, in general, of a static
nature. It was overwhelmingly agricultural and bound in almost all fields by
custom, usage and the strong ties of family, tribe and race. The level of
technical and scientific knowledge and know-how was, in comparison with
what was to come, low and its distribution extremely uneven. The capacity to
adapt to and to control the supernatural, physical, biological and social
environment was limited. Political, economical, religious, military and
basically all positions that gave material wealth, power and prestige to their
holders, were conferred in an ascriptive way. Elite parentage was, by and
large, more important than knowledge, skill and experience. Although it was,
of course, sometimes convenient if these elements were combined. The social
organization was firmly rooted in the kinship complex and only partly
specialized. All this functioned in a diffuse and intermittent manner. A low
level of division of labour, a generally small scale of activities and a nearly
stagnating process of institutionalization, were additional characteristics.
Above all, the majority of people were poor, exploited and virtually without a
say in the running of their lives and the system itself. The contrast with the
emerging "modern" society is striking. More and more people will first earn
their living in industry and later in the more service oriented sectors. In the
most advanced countries, the farming population will eventually dwindle to a
mere 2 per cent. Stimulated by the demands of industry and services, change
will become a common and accepted mode of life and modern society is a
dynamic one. The suffocating ties of kinship disappear and know how,
knowledge and performance drive, replace elite parentage as chief
prerequisites for the pursuit and acquisition of positions of wealth, power and
prestige.
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The level of scientific and technical know-how and knowledge rises
dramatically, not in the least through massive access to educational facilities
at all levels. With it, man's ability to adapt to, control and effectively exploit
his environment. Functional specialisation replaces the diffuse and
intermittent patterns of traditional society and results in autonomous political,
economic, religious, military and other institutions. A vast majority of people
gain political say in the affairs of their life and countries and become
emancipated citizens.

When, in our bird's-eye view of the development process, we set the peasant
against industrial man, and peasant civilizations against industrial civilizations,
a picture develops of an abyss of despair on one side and a kind of Utopia on
the other. The abyss, at least in our modern eyes, is real enough. What we
should be weary of, is our seemingly Utopia. The undeniable progress in
virtually all material and immaterial aspects of personal life and society at
large, also placed in the hands of man the instruments of possible disaster
and destruction on an almost unimaginable scale - atomic war, manipulation
of genes, irreversible mass destruction of the environment and the depletion
of essential non-renewable natural resources. Even more ominous, certainly,
is the fact that at the close of the 20th century, and despite the extensive
global communication, transport, financial and production resources, only 23
per cent of the world's population had achieved the transition from poverty to
relative wealth and well being. Over three-quarters still lived in what we
earlier called "abysmal squalor". In global perspective, like in the traditional
societies, the social structure had attained a pyramidal shape. Figure 4,
presents the world distribution of the more advanced societies (GNP per
capita> US$ 2.500 per annum) in 1985 (white).
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Figure 4.
World distribution of the more advanced societies (GNP per capita> 2.500
US$ per annum) in 1985 (white).

Source:
Norman Stone (ed.), The Times Atlas of World History (London: Times Books Limited, 1989).

1.3
STRATEGIC CONCEPTS

1.3.1
SOCIE1Y

1.3.1.1
DIFFERENT VIEWS
In our study we have used, adapted and devised concepts derived from
archaeology, anthropology, history, economy, political science, sociology and
other disciplines. It is wise to give a moment's thought to the fact that these
concepts are not more and not less than mental constructions to observe,
describe, analyze and explain certain phenomena. They are only useful if they
can assist in making sense of the phenomena observed and the inferences
made from these observations. That, for example, sociological concepts are
not some kind of "physical truth" is evident when one sees the numerous
different and conflicting definitions, even within the same context, given for
concepts like, for example, "society", "structure", "culture" and "institution" by
various authors.
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In view of the very comprehensive literature on the subject, a formal
literature study of the concept "society" and its constituting elements would
lead us too far a field. In stead, we briefly look at two quite different
concepts, consider them as a kind of polar typologies, eliminate confusing
elements and add additional ones necessary for our study. The historian
Toynbee2 simply defines society as '~he total network of relations between
human beings". Apparently he views society from a purely structural angle.
The sociologist Parsons3

, conversely, defines society complexly as 'a type of
social system, in any universe of social systems, which attains the highest level of
self-sufficiency as a system in relation to its environments". He views society as a
special type of social system related to five environments - ultimate reality,
cultural systems, personality systems, behaviourial organisms and the physical
organic environment. The self sufficiency of a society is then "a function of the
balanced combination of its controls over its relations with these five
environments and of its own state of internal integration". Although the
definitions given by Toynbee and Parsons contain important elements related
to our study, they have, in vi'ew of our preoccupation with comprehensive,
long term, micro, meso and macro social development, a number of
shortcomings:
- structural aspects feature too dominantly (Toynbee and Parsons) or the

context is too general (Toynbee);
- technology does not feature at all or is, to say the least, underexposed

(Toynbee and Parsons);
- historical information is not analyzed in a context of comprehensive social

development (Toynbee);
- comprehensive social development theories are not based on a systematic

analysis of historical information (Parsons);
- little attention is given to overall global trends (Parsons and Toynbee);
- incomprehensible jargon. This particularly applies to Parsons and even

provoked Sorokin to speak of "Parsonian abracadabra'04.

1.3.1.2
HUMAN INTERACTION AND BEHAVIOUR

When defining a concept of society suitable for our own purpose we look at
society from a sociological angle first. When we deal with social change in
paragraph 1.3.2, other disciplinary angles such as, for example, economical
and political, feature more prominently. Sociologists investigate human
interaction. The way in which people live together, collaborate, agree with
each other about a great variety of issues, or disagree and create conflict, is a
form of interaction between people.

2 Arnold Toynbee, A study of history (New York: Weathervane Books, 1972, 43).

3 Talcott Parsons, Societies: evolutionary and comparative perspectives (Englewood Cliffs:
Prentice-Hall, Inc., 1966,9).

4 Pitirim A.Sorokin, Sociological Theories of Today (London: Harper & Row, 1966, 407).
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Also animals interact, but human interaction is essentially different in that the
experience gained in the process is cumulative and that each successive
generation can draw on the experiences of its predecessors. The
"progressiveness" we spoke of earlier. Sociologists do not only look at social
interaction, they are also concerned with the more or less permanent forms of
social relations resulting from social interaction - "social structure". In
addition, they try to discover which more or less generally accepted norms,
expectations, values and goals come into being within communities - "social
culture". If we also take congenital and acquired human qualities and the
physical environment into consideration, we can present the interrelations
schematically as follows (figure 5)5.

Figure 5.
Interaction, human congenital and acquired qualities, physical
environment, structure and culture.

If we next focus on "human behaviour", the analytical point of departure of
sociology, we can say that sociologists aim at understanding, explaining and
forecasting the regularly recurring standardized social behaviour in specific
situations. When we ask ourselves what determines this social behaviour, it is
the coherent whole of structural and cultural elements of the social system.
Depending on the social functions that have to be fulfilled, the social
behaviour can be specified per "institution". There are, of course, many
functions to be fulfilled in society. Kinship, economical, political, religious,
military, educational and health functions are some of them. Schematically,
and limiting ourselves, for the time being, to four important institutions,
society can then be presented schematically as follows (figure 6).

5 H.de Jager en A.L.Mok, Grondbeginselen der sociologie: gezichtspunten en begrippen
(Leiden: Stenfert Kroese, 1989, 59).
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Figure 6.
Schematic presentation of society.
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1.3.1.3
COMPREHENSIVE APPROACH
Group, community, band, clan and tribe, were the expressions we used in the
bird's-eye view when we dealt with society and particular social systems.
Structural and cultural aspects were called organizational, spiritual and
technological means. Institutions were described in terms of goal oriented
social organizations in the kinship, economic, political and religious spheres.
Now we have made clear what we see as human interaction and behaviour,
we have all the necessary elements to define society and social system,
structure, culture and institution.

. . ..

"SocietY" is .• thefof.a specific group Qfinteracting.p¢ople.tl1,ost··
comprebell.sive,multi..nutctioll.al •• all.dmtilti-dimensionaISOCialsYsterit.Sucb· .
asoclalsystem consistsofthetelated body ofstructuraland eultural ..

..elelllents. Therelatedbo<Iy ofthese •• elementsdeterminesthe"social
.behaviour" .. the •• preserved•and standardized socialreladons-ofpeople •• ina
specificgroup~ . . . .

The broadest relevant unit in space within which, for the majority of the
participating people, life takes place, needs are satisfied and functions
exercised, is the criterium on the basis of which it is determined whether the
designation society can be given to a specific group. In the course of history
societies varied greatly in size and kind and we see a development trend from
the extended family, band, clan and the tribe, via imperium, state and nation,
towards a global community. In addition there are societies consisting of
societies such as, for example, federations of clans, states incorporated in an
imperium, the European Economic Community and "Western Society". In our
study we will deal with the development of society as comprehensively as
possible.
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With respect to the constituting elements of society, the subject of our
research comprises social structure, culture, institutionalized behaviour and
their relations and interrelations. With respect to space, the subject of our
research comprises local, regional, national and supra-national societies. It
focuses on the periods of expansion of scale and its implications for social
structures, cultures and institutions. Last, but not least, it deals with the
coming into being of a global society. One dimension in our research is
continuous and discrete time. Social development takes place in a
chronological order that is divisible infinitely or in particular units of time
such as a year, a century or a millennium. Since we think of man and earth as
a system, social development starts when the immediate predecessors of man
emerge on earth between 3,5 and 2 million years ago. Our history of "Man,
technology, society and development" begins in earnest when modern man 
ero-Magnon - appears on the scene some 40.000 years ago.

1.3.1.4
STRUCTURE

Soeialstructure is the relatively permanent system of social positions
connected in social spacethrougha network of more or less standardized
and· collectively accepted interactions and communications. Or, in other
words, a relatively permanent system ofsocialrelations connected through
social positions. The distinguishing elements of social structure are
function, differentiation, social distance,· integration, stratification and scale.

Social structures are assessed and classified on the basis of the following
distinguishing elements:
- function. Any organized group of persons in a society carries on activities

for the benefit of its members. Social structures, therefore, serve specific
goals such as, for example, kinship, economical, political, religious,
educational and military goals;
differentiation. This is the degree of diversity of social positions in society.
We can distinguish, for example, between a social division of labour
(different crafts, professions, enterprises) and a technical division of labour
(various crafts and professions within an enterprise);
social distance. This is the distance between the different social positions
in society. Important factors affecting social distance are, among others,
the degree of directness of relations (formal or informal, primary or
secondary) and the degree of solidarity within a group. Social distance
determines the degree in which communication and or interaction between
the different positions takes place;
integration. This is the degree to and way in which differentiated positions
converge again to achieve certain goals. Important factors affecting
integration are, for example, the social distance, the common goals and the
degree of like-mindedness within a group;
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- stratification. This is the degree of "social layering" of more or less equally
appreciated positions. There are many different types of stratification in
time and space. In the economic sphere we can distinguish between, for
example, functional, professional, income, material wealth and class
stratification. In the kinship sphere between, for example, racial, estate, sex
and age stratification. In the political sphere there is the stratification on
basis of power. In the religious sphere there are hierarchies of gods and
goddesses, saints and dignitaries;

- scale. This is the actual or desired size or volume of relevant units of
measure.

1.3.1.5
CULTURE

The concept social culture is a tricky one. In daily use we often associate
culture with the "higher" expressions of the human mind and reserve the term
for the achievements of the highly talented in a certain field. These
achievements are then enjoyed by the "culture minded". Those that do not
appreciate a piano concerto by Vladimir Horowitz are Barbarians! The
concept of culture, as we intend to use it, is much more all-embracing. In the
jargon of social sciences there are many different definitions. We will review
a few of these. Krober and Kluckhohn6, taking a classical example, state that
"culture consists of explicit and implicit behaviourial patterns, acquired and
transferred through symbols which are the specific work of human groups,
including their embodiment in arte facts; the fundamental core of culture consists
of traditiona~ in the sense of historically derived and selected, ideas and
particularly the values that accompany them. On the one hand, cultural systems
can be considered as the outcome of interaction, on the other hand they are
conditioning elements with respect to further interaction'~ Material culture is
clearly included in their concept. Van den Bor7 defines culture as '~he whole
of assumptions, opinions, values, and nonns that people as members of a certain
society have acquired by means of processes of learning and that are pre
conditions for the survival of that society'~ Implicitly nor explicitly, material
culture is mentioned. Van Doorn en Lammers8 state that culture is '~he

whole of human attainments people collectively share and which can be
transferred to others" and distinguish between material and immaterial culture.

6 Krober, A.L. and Kluckhohn, ct, Culture: a critical review of concepts and definitions
(Cambridge: Cambridge University Press, 1963,357).

7 Wout van den Bor, The Art of Beginning: first experiences and problems of Westem
expatriates in developing countries with special emphasis on rural development and rural
education (Wageningen: PUDOC, 1983, 144).

8
JAA.van Doorn en CJ.Lammers, Modeme Sociologie: systematiek en analyse (Utrecht:
Uitgeverij Het Spectrum N.V., 1969, 21).
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De Jager en Mok9 define culture as '~he more or less coherent whole of
conceptions, ideas, values and norms which people, as members of their society,
have acquired by means of processes of learning. This coherent whole, to a high
degree, affects their behaviour and it is through this behaviour that they
distinguish themselves from members of other societies'~ They obviously exclude
material culture from their definition. Since technology, an element of
material culture, features prominently in our study, it is necessary to include
material culture in the larger concept of culture and to clearly define both the
immaterial and material elements. Bearing the forgoing in mind, we define
social culture as follows.

Social culture is the relatively·autonomous·body of values, goals, norms,
expectations, knowledge and know how, iIidudingtechnology, which people
collectively share and acknowledge as .legitimate within a specific society
and which can.be transferred to others. The function of this.body. of
elemeIits is to direct, specify, coordinate,preserve and standardize· human
behaviour;

Social cultures are assessed and classified on basis of the following
distinguishing elements:
- values and goals. Values in the sense of the system specific complex of

standardized, more or less stable and collective criteria to judge and scale
thoughts, feelings, desires and behaviour of oneself and others. Contrary to
norms, values do not specify concrete guidelines for behaviour but rather
form the abstract core of it. Truth, for example, is the central criterium to
judge in the scientific sphere. As is power in the political one. Goals are
more or less standardized conceptions with respect to what is desirable.
The goal system we can view as a policy or planning system with more or
less standardized conceptions with respect to what is worth aspiring and
the ways in which this can be achieved. The character of the goal system
can be expressed in the sequence "finden" - "erfinden" - "planen ";
norms and expectations. Norms in the sense of conceptions as how to
behave or not to behave. Or, in other words, the conception of what others
expect from us. There are positive norms - commandments - and negative
norms - bans. We can also classify norms on basis of the number of people
to which specific norms apply. Linton10 in this context makes a distinction
between "universals" (norms valid for all members of a society),
"specialities" (norms valid only for specific groups within a society) and
"alternatives" (norms one can chose from). The views with respect to norms
are expressed in, for example, mores, folk ways, laws, ethical systems,
grammar, methodology and economical policy.

9 H.de Jager en A.L.Mok, Grondbeginselen der sociologie: gezichtspunten en begrippen
(Leiden: H.E.Stenfert Kroese B.V., 1989,340).

10 Ralp Linton, The study of man: an introduction (New York: Appleton-Century Press,
1936,271-287).
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Although norms and expectations often coincide, we prefer to make a
distinction between the two. Expectations we see as the conception with
respect to how oneself, individually or in a group, is going to behave in
specific situations. Expectations can be utopical (pessimistic or optimistic),
predicting (self fulfilling or self denying) or justifying with respect to the
existing social order. In the latter case they are an important element in
the ideology of a society;

- know-how and knowledge. Know-how is the knowledge of how to do some
particular thing. It is the practical knowledge of methods. The knowledge
of how to do things can also be called a technique. Technique we then
define as the ways and means, including tools and material products, to
make man's material and social environment increasingly subservient to
the satisfaction of his needs. Irrespective of the nature of these needs.
Knowledge is the familiarity - obtained by observation, research, study or
practice - with something. The theoretical or practical understanding of
something.

Now we have defined know-how and knowledge, we can define technology
and science:

.. .

Technology is the.systematized, •formalized,standardiZed,authorativelyJaid
down, generally accepted··and coherent.bodyofways.and<.means,iriclUding
tools and .products,.to reach a goal, to .practice.an<.arror craft<and to make
man's environment increasingly subservient. to .. the<satisfaction ofman's
needs.• Irrespective of the. nature of these needs.

.. . .

Sciellceis.the systematized,foflnalizedand¢(jherentbody.()fkllowledge
accunuilatedona.specificsubject~thepUI'suitofthisknowledge arid the
principles -laws,rtdes,theories,hypothesesandsySterilS~regulatingthepursuit . .. ... . ..

When, later in our study, we analyze the role of technology and science and
their interrelation with other key variables in the development process, it is
necessary to have a consistent grouping system. Such a grouping system,
ideally, has to meet a number of criteria:
- it should be suitable for consistent use throughout the period 38.000 Be

until the present;
- it should allow the allocation of technologies and science elements to

certain groups with the least possible degree of ambiguity;
- the groups should be meaningful to the average reader.

Four grouping possibilities and their combinations were scrutinized. Grouping
on the basis of (1) chronology, (2) primary function, (3) elements of the
definitions of technology and science and (4) generally accepted divisions of
fields of technology and science.
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Grouping on basis of chronology of innovations only, resulted in a hotch
potch and was rejected. Grouping on basis of primary functions such as, for
example, hunting-fishing-fighting technology, technology for preparing and
storing food and technology for shelter and household, appeared to be
possible in the earlier stages of the development process, but resulted in a
high degree of ambiguity later on. The elements of the definitions of
technology and science such as, for example, tools and products, did not get
us any further either. For the manufacturer a plough is a product, for the user
it is clearly a tool. Grouping on basis of generally accepted technology and
science fields appeared to be an elegant solution during the later stages of
the development process but was ridiculous in the earlier.

Based on these considerations, it was decided to use two technology grouping
systems. The grouping system for the period 38.000 - 3.000 BC, is based on
primary functions and, because of serious contradictions in the available
literature, does neither include a chronological order of innovations nor
references to specific locations. The grouping system for the period 3.000 BC
until present, is based on a contemporary division in technology and science
fields11

, with, for the later periods, a chronological order of innovations
within the groups. In the earlier and less "institutionalized" stages of the
development process this leaves us with a certain feeling of artificiality but we
have taken this into the bargain.

11 In their book The time tables of science: a chronology of the most important people and
events in the history of science (London: Simon and Schuster Inc. 1991), Hellemans and
Bunch present such a technology and science based system of grouping innovations.
Our grouping system, when comJ.>iling technology tables, is based on the work of
Hellemans and Brunch but takes mto the account our own definitions of technology
and science. Although systematic and comprehensible for the average reader, our
grouping system, ana particularl¥ the resultin$ tables, have the disadvantage that they
obscure the functions of innovatIons. InnovatIons in the field of warfare, for example,
are found under various headings - building and architecture, civil engineenng,
mechanical engineering, marine engineerin,g, etc. To remedy this disadvantage, in die
explanatory texts we have groupe<l the Innovations in the various technology and
sCIence fields into complexes of interdependent key technologies related to specific
functions - warfare, transport and communication, etc.
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The technology and science field grouping is as follows:
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LIFE TECHNOWGY (1)
medicine
dentistry
veterinary science
biology
agriculture (excluding
agricultural engineering)
anthropology

ENGINEERING TECHNOWGY (3)
agricultural engineering
building and architecture
civil engineering
mining engineering
mechanical engineering
chemical engineering
marine engineering
aviation engineering
electrical engineering

MATHEMATICAL, PHYSICAL,
CHEMICAL AND ASTRONOMICAL
SCIENCE (5)
mathematics
physics
chemistry (excluding chemical engineering)
astronomy

LAW (7)

EARTH TECHNOWGY (2)
geology
geography
soil science
meteorology
surveying

SOCIAL, EDUCATIONAL AND
ORGANIZATIONAL TECHNOWGY (4)
sociology
psychology
politics and public administration
economics
education
industrial "engineering"
military strategy

PHIWSOPHICAL SCIENCE AND
THEOWGY (6)

LANGUAGES, LITERATURE, ART,
GAMES AND TOYS (8)

1.3.1.6
INSTITUTION

The concept institution is again a complicated one and is used in many
different ways. In day to day language it comes close to the concept
"establishment". By "establishment" we then mean an organization created by
people to satisfy specific needs or to fulfil certain functions. Such an
"establishment" is always the result of a series of conscious steps in the
direction of a specific goal and its presence is observable by its organizational
structure. Institutions in the sense we see them, are social constructions with
a much wider dimension than only a structural one.
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.An· institution is· the more or less stable, standardized, collectively accepted
and formalized way in which a specific functionin society is performed. It
embraces the interrelatedcolllplex of structural and cultural elements that
guide and provide the organizational frame work within which behaviour
takes place. Structurally, it provides the sets of social positions and
relations within which. action takes place. Culturally, it. delineates and
legitimizes the. specific goals to be achieved, provides the norms,
expectations, knowhow, knowledge, science and technology, pertinenuo
the actions involved.

Institutions, more or less unintentionally, form a kind of petrification process
in which certain modes of behaviour crystallize into more or less standardized
routines or patterns. For their survival these patterns depend on the
continuous confirmation and execution through the actual behaviour of the
people in the society concerned. In addition, the patterns possess a kind of
inherent "objectivity" that tends to make them self-maintained12

• The
concept institution always comprises (1) structural aspects, including
organizational dimensions, (2) cultural aspects, including specific values,
norms, material elements and symbols, (3) a certain degree of stability and
durability, (4) a certain degree of functionality, (5) an element of sanctions,
and (6) cognitive aspects. Institutions, with their specific structural, cultural
and behavioral elements, emerge in order to fulfil the most important
functions as felt by society in a likewise specific context of time and space.
Preservation of the individual and group, procreation, sex regulation,
identification, health care, recreation and social security are among the most
important functions belonging to the kinship institution in the earlier stages
of the development process. Later, more and more of these functions will find
their place in separate institutions. With respect to the economic institution,
these are the satisfaction of needs, the lifting of shortages of means and the
extension of means to satisfy needs. The manipulation of power, the
allocation of positions, the setting of priorities and the internal and external
integration are important functions in the political institutional sphere. In the
religious institutional sphere, the provision of comfort, the supplementation of
knowledge and skills and the justification of values and norms are important
functions.

Now we have defined all the more important elements of the concept
society - structure, culture, institution and behaviour - and determined their
distinguishing criteria in as much as they are useful to our study, we can
elaborate the schematic presentation of society presented in figure 6. Figure
7, presents the schematic presentation of society, including the distinguishing
criteria of the basic elements.

12 P.EJ.Buiks in L.Rademaker (ed.), Sociologische grondbegrippen (Utrecht: Uitgeverij
Het Spectrum, 1981, 261).
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Figure 7.
Schematic presentation of society: basic elements and their
distinguishing criteria.
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With the help of the model presented in figure 7, we can describe, analyze
and compare different societies in space and time. For the latter, however, we
first have to clarify what we mean with social change and the particular type
of social change we are interested in - "development". Once we have done
that, we will add a dynamic dimension to our model.

1.3.2
SOCIAL CHANGE
Change is a logical concept that refers to relationships among two or more
things or to at least a single entity over two or more points in time. The first
relates to change relative to something else, the second to change over time.
Pratt Fairchild13 defines change as follows. "Change involves motion,
modification, becoming, not merely a difference through time, in the object or
system to which this is applied. A change is said to have taken place when an
object or member of a system of moving things has been positionally shifted in
such a way that the structural arrangement of the system is different. A causal
relationship exists between two objects or entities when a change in the one has
resulted in a change in the other'~ Social change is a specific type of change
which, in the context of our study, is defined as follows.

Social change refers to.·any·change ofelements;configurationo{elements
or of· the· interrelationbetvveen elements in the sOCial system,affeeting.its
structurf,\, .(ldture and consequently.· the· institutiQnalizedbehaviou( of man.

13 Henry Pratt Fairchild (e.o), Dictionary of sociology and related sciences (Littlefield:
Adam & Co, 1957).
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"Any change" calls for further specification and we therefore use the following
broad distinguishing criteria to classify social change:
- course. The direction of social change can be progressively or

retrogressively cumulative. Linear or curvy-linear progressively cumulative
social change attains an evolutionary character. Dialectic progressively
cumulative change a revolutionary one. Retrogressively cumulative change
attains the character of a slow degeneration, "fall" or collapse. Social
change can also be undulating. This type of change is characterized by a
continuous and repetitive disturbance of equilibrium which, sooner or later,
leads to a new equilibrium. It can be viewed as cyclic movements around a
time line. This line can have an upward or downward trend or no trend at
all;
scale. We make a distinction between micro (local), meso (national and
regional) and macro (global) social change;
time span. Social change can be short term, medium term and long term.
In the latter case it covers the history of mankind from dawn until the
present;
nature. Social change can be endogenous, from within, or exogenous,
induced from outside and is then often linked with diffusion, adaptation
and acculturation. Social change can be deterministic (spontaneous and
unplanned) or voluntaristic (planned by consent or enforced). Is there not
much one can do about development beyond watching it to unfold or to
meddle somewhere in the margins? Or can development be achieved by
action within the limits given by existing constraints? When the hunters
and gatherers widened the spectrum of their gathering they purposefully
employed new techniques, but they did not aim at the irreversible
destruction of the environment. Rulers certainly set out to organize
centralized states with their own and their kin's benefit in mind but
certainly not with the long term stimulating effect of feudal regressions as
a goal. Voluntaristic and deterministic is usually not a dichotomy but
rather a continuum from one to the other.

In addition there are types of change that do not fall in these groups. Change
can be either or both quantitative and qualitative changes in the structural,
cultural and institutional spheres. First, there may be changes in the nature of
the elements and their distinguishing characteristics. Second, there may be
changes in the relationships between elements. Third, there may be changes
in both the relationships and elements. Fourth, there may be changes
between and among societies. Because change can be both quantitative and
qualitative, a general theoretical question concerns the relationship between
quantity and quality. In the latter part of the 20th century the force of sheer
growth has focused analysis on quantitative to qualitative change. We will,
however, also investigate the impacts of qualitative on quantitative change.
Quantitative and qualitative change are fused in system collapse and
transformation. When a system collapses - for example when a centralized
bureaucratic state disintegrates into feudal units - it is no longer recognizable
in terms that were previously used to define it.
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The elements may still exist, but not the system. A system transformation is
usually more difficult to document than a system collapse. When, for
example, an autocratic state evolves into a democratic one, the people
continue to behave as members of the system, but important relationships
have changed. In addition, change can have an egalitarian (politically this
means a change to the left) or elitist (politically this means a change to the
right) character. It can be uni-dimensional, multi-dimensional or ditTuse.
Once-only, repetitive or continuous.

1.3.3
SOCIAL DEVEWPMENT

1.3.3.1
EARLY EVOLUTIONIST THINKING AND THEORIES

In the second half of the 19th century the earlier thoughts and theories on
social development - formulated by Thomas Hobbes, John Locke, Jean
Jacques Rousseau, Giambattista Vico, Saint Simon and many others - fused
with evolutionary ideas. The resulting evolutionist schools saw development as
a progressively cumulative change of social life. Comte, Durkheim, Giddings,
Spencer, Tonnies, Morgan and many others laboured on what they saw as the
principal features of this change.

Comtel4
, who worked together with Saint Simon, distinguishes three distinct

and universal phases of social development - theological, metaphysical and
positive. The theological stage begins when man comes to explain his
environment in human terms and gives human attributes and characteristics
to every new experience. In the course of this theological stage man gradually
acquires the ability to think in a metaphysical way. The positive stage is
attained when he abandons his theological beliefs and adopts beliefs based on
fact and reason.

Durkheiml5
, distinguishes two polar phases of development. Primitive

societies are "mechanical" in the sense that social cohesion is based on the
fact that the individual acts in agreement with the collective conscience.
Advanced societies are "organic" in the sense that social cohesion is based on
the division of labour.

Giddingsl6
, distinguishes four evolutionary stages. The Zoogenic Stage is the

stage during which the various animals developed into specific types and
groups.

14 Auguste Comte, Cours de Philosophie Positive (Paris: Bachelier, 1830-1842).

15 Emile Durkheim, De la Division du Travail Social (Paris: Alean, 1893).

16 Franklin H.Giddings, Principles of Sociology (New York, 1896).
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During the Anthropogenic Stage one specific type of animal became human
and developed the thought processes necessary to survive the dangers of his
environment. The Ethnogenic Stage involved the creation of different cultural
entities. Political units came about in the Demogenic Stage and during this
stage the state went through three distinct phases - a military-religious, a
liberal-legal and an economic-ethical.

According to Spencer17
, there are two distinct stages of development. The

military stage characterizes primitive societies in which the individual, on a
compulsory basis, will work with his fellow individuals towards a common
goal. The industrial stage characterizes advanced societies in which the
individual works for the common good without coercion because he wants so.
Spencer considers this evolution to be cyclical. When society reaches the
industrial stage it disintegrates and the process starts from the beginning.

In his theories regarding community and society, Tonnies18 distinguishes
between two extremes. The primitive "Gemeinschaft" and the advanced
"Gesellschaft". "Gemeinschaft" assumes that all human wills, related by either
blood or marriage, are united and that this is the natural condition.
"Gesellschaft", implicitly, assumes that large numbers of individuals live in
close proximity without a common will. Everybody in this situation is likely to
look after his own interests and will be reluctant to contribute anything to the
community.

Morgan19
, even more explicitly than others, sees all human development as

following a specific course between two basic ideal types - from primitive to
advanced. The works of F.Ust (1789-1846), G.von Schmoller (1838-1917),
C.Biicher (1847-1930) and Karl Marx (1818-1883) are additional examples of
the development thinking in universal stages.

List:
hunting/fishing - animal husbandry + hunting/fishing - crop husbandry + animal
husbandry + hunting/fishing - crafts + crop and animal husbandry + hunting/fishing
- industry + crafts + crop and animal husbandry + hunting/fishing - trade +
industry + crafts + crop and animal husbandry + hunting/fishing

Von Schmoller: .
"Dorfwirtschaft" - "Stadtwirtschajt" - "Territorialwirtschajt" - "Staatswirtschaft"

Bucher:
''Hauswirtschaft'' - ''Stadtwirtschaft'' - "Volkswirtschaft"

17 Herbert Spencer, Illustrations of Universal Progress (London: Appleton, 1864).

18 Ferdinand Tonnies, Gemeinschaft und Gesellschajt (Leipzig: Fues's Verlag, 1887).

19 Lewis Henry Morgan, in Pitirim A.Sorokin, Sociological Theories of Today (London:
Harper & Row, 1966).
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Marx:
primitive society - slave society - early, high and monopoly capitalist society 
socialist society - communist society
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In most of the thinking of the classic evolutionary schools, there are three
basic theoretical propositions. The first is that in the development of social
life there has been a process of differentiation in the sense that many forms
of social life have developed out of a much smaller number of original ones.
The second is that there occurs a process of evolution from, quoting Spencer,
"incoherent homogeneity to a definite coherent heterogeneity" or, in other words,
differentiated positions converge to achieve certain goals. They integrate. The
third is that development is progressively cumulative and uni-linear and that
mankind follows a singular and particular path between two ideal typical
types - primitive and advanced. In addition, the older theories of social
development present a clear belief in "progress". Quoting Morgan: "mankind
has moved, is moving, and will move in a direction which satisfies ethical
requirements".

1.3.3.2
EVOLUTIONISM AT LOW TIDE
In the first half of the 20th century the classic social evolutionary thinking
wore thin, although some, like Leslie A White and V.Gordon Childe,
remained staunch supporters of evolutionism. Wertheim20

, quoting Lowie,
Sahlins and Service, states that "Only a few decades ago, cultural
anthropologists in the United States agreed that the theory of cultural evolution
...., the most inane sterile and pernicious theory in the whole theory of science ....,
had been effectively exploded".

The strong anti-evolutionist trend immediately after the Second World War
can be attributed to four major causes. During the "Gay Twenties", and
particularly in the United States, the conservative mood prevailed that a
general and lasting social welfare was achieved and that there was no need
for further progressive social change. In a world where stability and harmony
were in high regard and where many theories of social development were
negatively affected by an understandable but, with the recent wisdom of
hindsight, unwarranted fear of Marxism, there would be a strong tendency to
reject any idea of social evolution. Let alone revolution. Technology, at least
to a large extent, was seen as to have been instrumental to the devastations
of the war. Millions of people had been killed in action and by diseases.
Housing and infrastructure facilities had been destroyed on an unprecedented
scale. People in the western world became less sure about what progressive
development really meant and scepticism with respect to continuous progress
grew. This scepticism also caused an increasing awareness of the qualities of
non-western cultures.

20 W.F.Wertheim, Evolution and Revolution: Sociology of a World on the Move
(Amsterdam: University of Amsterdam, 1967).
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An awareness that was enhanced both by the philosophies of people like
Ghandi, Tagore and Lin Yu-tang and by the work of a number of
anthropologists of the "configuration" or "Ganzheit" schools. Worth
mentioning in this respect are students of Boas such as, for example, Edward
Sapir and Ruth Benedict. In the 19805, the work of Richard Leaky and other
anthropologists on the importance of so called "indigenous technologies"
clearly meant yet another revival of the interest in the qualities of non
western cultures. Last, but not least, sociologists became aware of the
theoretical flaw of the one-sidedness of the classical evolutionary theories.
Most of these theories saw development as uni-linear between two extreme
poles and in their extreme forms implied that (1) all changes in specific
societies represented progress, (2) all societies in the course of their
development went through the same stage of development and (3) the
primitive societies of today were similar to the earlier stages of the advanced
societies.

1.3.3.3
NEO-EVOLUTIONIST THINKING AND THEORIES

However, the main concepts - differentiation, integration and change - of the
classical schools were unquestionably so useful as intellectual tools that neo
evolutionary schools soon emerged. The new trend, represented by, for
example, S.N.Eisenstadt21, J.H.Steward22 and the extreme, bi-linear, views
of KWittfogel23, envisaged social evolution mainly as a phenomenon related
to a specific culture - multi-linear evolutionism. The neo-evolutionary
theories, like those of Parsons24

, Sahlins and Service25
, Romein26

,

Rosto~7, the latter being a rare example of neo-evolutionary uni-linearism,
and others, to a large extent owed their popularity, we think, to the avoidance
of the more "moral" issues of development and the implicit denial of a
general global trend. "Society, "culture" and "structure", took the place of
terms like "mankind" and "humanity". From the emphasis on the progress of
humanity, there was a shift to the emphasis on the increase of the capacity of
society to master and manipulate its environments.

21 S.N.Eisenstadt, The Political System of Empires (New York: The Free Press, 1963).

22 J.H.Steward, Theory of Cultural Change: the Methodology of Multilinear Evolution (New
York,1955).

23 Karl A. Wittfogel, Oriental Despotism (ulDdon, 1957).

24 Talcott Parsons, Societies: evolutionary and comparative perspectives (Englewood Cliffs:
Prentice Hall, Inc., 1966).

25 M.Sah1ins and E.Service, Evolution and Culture (Ann Arbore: University of Michigan
Press, 1960).

26 Jan Rome~l De dialectiek van de vooruitgang, in Historische Lijnen en Perspectieven
(Leiden: Britl, 1971).

27 W.W.Rostow, The World Economy: history and prospect (London: MacMillan Press
Ltd,1978).
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The degree of relative autonomy of society from the environmental forces,
both physical and social, was considered the main objective criterium for
assessing the greater environmental adaptability. Although the neo
evolutionist theories explain "cultural" variation and interpret the evolution of
distinct cultures in terms of an increasing capacity to adapt to their physical
and social environment, they fall short on at least two points. Firstly, they do
not systematically touch upon the undeniable overall trend in human history
that runs from distinct regional, over national and supra-national societies,
towards a global society. Secondly, for reasons we touched upon earlier, they
refrain from value statements with respect to development.

1.3.3.4
DEVELOPMENT AS AN EMANCIPATION PROCESS

With the theories of the various evolutionist schools in the back of our mind
and based on the concept of society we developed in paragraph 1.3.1, we now
continue to specify and define our own concept of that particular type of
social change we are interested in - development. In its specific context of
time and space a social system - society - has to fulfil certain functions to
survive. In paragraph 1.3.1, we dealt with these functions in the kinship,
economical, political, religious and other spheres in some detail.

The development of social systems involves the ongoing process of reaching
an optimal fulfilment of these functions. Externally - society in relation to its
environment - this optimal function fulfilment relates to the capacity of a
society to create, preserve and enhance its self-preservation and expansion.
Under specific conditions it may also involve the capacity to become
voluntarily and positively incorporated in a more comprehensive whole.
Internally - within a specific society - optimal function fulfilment relates to
the capacity of a society to create, preserve and enhance its structural,
cultural and institutional balance in such a way that it can achieve
increasingly more goals in the various spheres for an increasing number of
people. In other words, optimal function fulfilment for the people that belong
to a specific society is about the levelling of the social marginal value at a
level as high as possible and the balanced expansion of the system capacities
required for this purpose. These system capacities can be summarized as
follows:
- extraction capacity. The extent to which the system is capable of

mobilizing material and human resources;
- regulating capacity. The extent to which the thinking and acting of the

members of the social system are governed by power and coercion or the
threat with coercion. In the context of the "emancipatory development"
defined later, the highest form of regulation is achieved when people do
what they have to do out of conviction. A kind of intrinsical ''Du sollst";

- symbolic capacity. The measure in which the system succeeds to get its
values and hierarchies accepted with optimal consensus. See also regulating
capacity;
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external and internal response capacity. The external response capacity
refers to the measure in which the system succeeds to adapt itself to
external pressures and to maintain its integrity. The internal response
capacity is the relation between inputs and outputs in the light of who's
interests are served;

- distributive capacity. The measure and way in which the system allocates
the extracted goods and services, power, prestige and opportunities to
individuals and groups;
productive capacity. The measure in which the system is effective in
mobilizing and regulating the economic sphere for its own political aims;

- participative capacity. The extent to which the system allows its members
to take part in the running and functioning of the system.

The levelling out of the social marginal value at a level as high as possible
and the expansion of the system capacities take place through timely,
efficient, effective and balanced structural, cultural and institutional
adjustments. First only at the level of specific local, regional and national
societies in the various centres of advancement. Later this process involves
more and more people on a global scale.

In the structural sphere this becomes visible by an increasing differentiation
or division of labour expressed by a continuous process of functional
specialization, differentiation of social positions and the accompanying role
systems. The coordination and the convergence of these differentiated
positions, the integration, gradually takes shape, includes more and more
spheres of social life and increasingly takes place in a conscious and planned
manner. First mainly through the bonds of kinship, through religion and
through politics. Then, hesitantly but gathering momentum when the
development process proceeds, through the development of market systems
and through increasing organizational integration. This development 
occurring in cyclic movements - is accompanied by a change from primary
forms of organization, based on ascriptive criteria, to secondary and
consciously created group forms. As a result of many factors in the process,
the entire stratification changes. Oligarchic and autocratic structures are
undermined and specific national societies evolute in the direction of middle
class societies. Eventually this trend assumes global proportions. Last, but not
least, there is a steady expansion of scale. In the cultural sphere the
adjustments are expressed by significant changes in values and goals, norms
and expectations. These develop in a secular direction and towards modern
pattern variables. Expressed in dichotomies, based on the pattern variables of
Parsons28

, the shift from traditional to modern pattern variables can be seen
as follows:

28 Talcot Parsons, summarized by S.Christodoulou in Twentieth-Century Sociologists (New
York: Monarch Press, Inc., 1%5, 79).
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affective
collective orientation
particularism
ascription
diffuse
past

affective neutrality
self-orientation
universalism
achievement
specific
future oriented
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Know-how gradually becomes systematized, formalized, standardized and
collectively accepted and becomes technology. There is a steady increase of
the material element of this technology. In turn, knowledge is systematized,
formalized, standardized and collectively accepted as well and develops into
science.

In the institutional sphere, the process of functional specialization of
behaviourial patterns results in the progressive division of society into more
and more institutions and sub-institutions. Each of these develops its own
functions, structure, culture and behaviourial patterns. Simultaneously there is
a shift in importance from the kinship and religious institutions. First in the
direction of the economical and later also the political institution.

In the light of the foregoing, development, both at the levels of particular
societies and global society, is not solely a change that focuses on one
particular element or sub-element, but that involves the entire system at all
levels. Returning to our schematic presentation of society in figure 7, we can
now add a dynamic dimension. Figure 8, presents this dimension in a
simplified and schematic model. The scale of the system expands and the
relative importance of the various institutions changes with time. Not only
does the relative importance of the institutions change, but there is also a
progressive division, becoming more and more obvious after AD 1500, into
more institutions and sub-institutions. To keep the model simple, for the time
being, this is not yet shown in figure 8. If we now, in our mind, project the
development stages, transitions and five major world regions in figure 8, the
frame work of our study is complete. The stages and transitions are the
diachronic dimension. The state of development in the various world regions
in a particular period, the synchronic dimension. Both in diachronic and
synchronic perspective we look at all the relevant elements and their
distinguishing criteria. The model in figure 8 shows a balanced institutional
development. Development, however, can also be unbalanced in the sense
that some institutional spheres are more involved in change and better
developed than others. In this case we speak of "speak heads", the more
involved and better developed institutions, and "lags", the less involved and
less developed institutions.
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Figure 8.
Dynamic schematic presentation of society: basic elements.
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For the purpose of our study we can now define social development as
follows:

S~cial development, externally, is the timely; efficient, effective and
balanced ihcrease ofthe capacity of society to adapt to and manipulate its
supernatural, •natural and.social environments. in· order to .satisfy its. needs
and reach itsgoals. Irrespective ()fthe nature of these needs and goals.
Internally, it is the timely, efficient, effective and balanced .increase ()f the
capacity to create, preserVe and enhance its structure,eulture,institutions
andbehaviourial patterns for the purpose ofsatisfying more needs and
reaching more goals in more social spheres for more people. Irrespective of
the nature of these needs and goals.

As a goal, "more for more people" is normative and whether such a goal is
seen as "national enhancement" or "enhancement of mankind" depends on the
values, norms and expectations one has. If such a goal is postulated from an
industrialized society background, the author's background, it may well be
seen as yet another example of blatant ethnocentrism. We, therefore, have to
find and define more or less inter-subjective or, if at all possible, universally
accepted enhancement goals.
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For this purpose we refer to authors like, for example, Wertheim29 and
Bertholet30

, who observed the "more for more people" as an empirical trend
and to the process of the gradual universalization of a very clear and specific
set of human values and goals embodied in the Universal Declaration of
Human Rights. In the aftermath of the Second World War, a number of
Latin American and West European States, joined by Canada, Egypt, India
and New Zealand, took the initiative to embed the maintenance of the rights
of man in the policy of the re-established League of Nations - the United
Nations. On 10th December, 1948, the UN General Assembly adopted the
Universal Declaration of Human Rights by 48 votes in favour and 8 members
abstaining. Saudi Arabia and South Mrica found the declaration too
progressive. A number of communist countries, led by the USSR, abstained
because too little attention had been paid in the Declaration to the
obligations of the individual to the State and because they found the supra
national character of the Declaration on cross roads with the principles of
national sovereignty. Table 2, presents the 30 articles of the Declaration
grouped on basis of institutional spheres.

Table 2.
Articles of the Universal Declaration of Human Rights grouped on basis of
institutional spheres.

INSTITUTIONAL UNIVERSAL DECLARATION OF HUMAN RIGHTS
SPHERE ARTICLES

KINSHip • All human beings are born free and equal in dignity and
rights. They are endowed with reason and conscience and
should act towards one another in spirit of brotherhood (art.

R• he family is the natural and fundamental group unit of
society and is entitled to protection by society and the State
(art. 16 III).

• Men and women of full age, without any limitation due to
race, nationality or religion, have the right to marry and to
found a family. They are entitled to e~ual rights as to
marriage, durm~marriage and at its Issolutton ~art. 16 I).

• Marriage shall entered into only with free an fnll
consent of the intending spouses (art. 16 II).

• Motherhood and childhood are entitled to special care and
assistance. All children, whether born in or out of wedlock,
shall enjoy the same social protection (art. 25 II).

• Parents have a prior ri~t to choose the kind of education
that shall be given to t eir children (art. 26 III).

29 W.F.Wertheim, Evolution and Revolution: Sociology of a World on the Move
(Amsterdam: University of Amsterdam, 1967).

30 CJ.L.Bertholet, Persoonlijke inkomensverdeling in ontwikkelingsperspectie{: een
intemationaal vergelijkende studie (Tilburg: lnstituut voor Ontwikkelingsvraagstukken,
1983)
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INSTITIJTIONAL UNIVERSAL DECLARATION OF HUMAN RIGHTS
SPHERE ARTICLES

ECONOMICAL * Everyone has the right to own property alone as well as in
association with others and no one shall be arbitrarily
deprived of his property (art. 17).

* Evezone has tne nght to work, to free choice of
emp oyment, to just and favourable conditions of work and
to protection against unemployment (art. 23 I).

* Eve7c0ne, without any discrimination, has the right to equal

*
~ay or equal work (art. 23 II).

veryone who works has the right to just and favourable
remuneration ensuring for himself and his family an
existence worthy of human dignity, and supplemented, if
necessary, by other means of SOCIal protectIon (art. 2311Pc'

* Everyone has the right to form and toN:,in trade unions or
the protection of his interests (art. 23 ).

POLITICAL * Everyone has the right to take part in the government of his
country, directly or through freely chosen representatives
kart. 21 I).

* veryone has the ri~t to equal access to public service in

*
his country ~rt. 21 I).
The will of t e peo8Jle shall be the basis of the authority of
government; this WI I shall be expressed in periodic and
genuine elections which shall be by universal suffrage and
shall be held by secret vote or by equivalent free voting
~ocedures (art. 21 III).

* veryone has the right to life, liberty and security of person

*
(art. 3).
No one shall be held in slavery or servitude (art. 4).

* No one shall be subjected to torture or to cruel, inhuman or
degrading treatment or punishment (art. 5).

* Everyone has the right to recognition everywhere as a person

*
before the law (art. 6).
All are equal before the law and are entitled without any
discrimination to egual protection of the law (art. 7).

* Everyone has the nght to an effective remedy bl the
comtaetent national tribunals for acts violating t e
fun amental rights granted him by the constitution or by law
(art. 8).

* No one shall be subjected to arbitrary arrest, detention or
exile (art. 9).

* Everyone is entitled in full equality to a fair and public
hearm& by an independent and imRartial tribunal, in the
determmation of hIS rights and ob I~ations and of any
criminal charge 1ainst him (art. 10 .

* Everyone charge with a penal offence has the right to be
presumed innocent until proved guilty according to law in a
Eublic trial at which he has had all the guarantees necessary
or his defence (art. 11).

* No one shall be subjected to arbitrary interference with his
grivacy, family, home or correspondence, nor to attacks upon

is honour and rerautation. Everyone has the right to the
~otection of the aw against such interference or attacks

*
art. 12).
veryone has the right to freedom of movement and

residence within the borders of each state and has the write
to leave any country, including his own, and return to his
country (art. 13).
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.

INSTITUTIONAL
SPHERE

POLITICAL
(continued)

RELIGIOUS

..

EDUCATIONAL

SOCIAL SECURI1Y

UNIVERSAL DECLARATION OF HUMAN RIGHTS
ARTICLES \

* Everyone has the right to seek and enjoy in other countries
asylum from persecution (art. 14).

* Everyone has a right to a nationiility and no one shall be
arbitrarily deprived of his nationality nor the right to change
his nationality (art. 15).

* Everyone has the right to peaceful assembly and association
and no one may be compelled to belong to an association
(art. 20).

* Everyone has the right to freedom of thought, conscience
and religion; this right includes freedom to change his
religion or belief, and freedom, either alone or in community
with others and in public or in private, to manifest his
religion or belief in teaching, practice, worship and
observance (art. 18).

* Everyone has the right to education. Education shall be free,
at least in the elementary and fundamental stages.
Elementary education shall be compulsory. Technical and
professional education shall be made generally available and
higher education shall be equally accessible to all on the
basis of merit (art. 26 I).

* Education shall be directed to the full develollment of the
human personality and to the strengthening of respect for
human rights and fundamental freedoms. It shall promote
understanding, tolerance and friendship among all nations,
racial or religiOUS groups, and shall fuither the activities of
the united nations for the maintenance of peace (art. 26 II).

* Everyone has the right to freedom of opinIon and
expression; this right includes freedom to hold opinions
without interference and to seek, receive and impart
information and ideas through any media regardless of
frontiers (art. 19).

* Everyone has the right freely to participate in the cultural
life of the community, to enJoy the arts and to share in
scientific advancement and Its benefits (art. 27 I).

* Everyone has the right to the protection of the moral and
material interests resulting from any scientific, literary or
artistic production of which he is the author (art. 27 II).

* Everyone, as a member of society, has the right to social
security and is entitled to realization, through national effort
and international co-operation and in accori:lance with the
organization and resources of each State, of the economic,
social and cultural ri~ts indispensable for his dignity and the
free development ofTUs personalityJart. 22).

* Everyone has the ri~t to a standar of living adequate for
the health and well-"being of himself and of his family,
including food, clothing, nousing and medical care and
necessary social services, and the r!gi1t to security in the
event of unemployment, sickness, disability, widowhood, old
age or the laCK of livehood in circumstances beyond his
control (art. 25 I).

* Everyone has the right to rest and leisure, including
reasonable limitation of working hours and periods holidays
with pay (art. 24).
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UNIVERSAL DECLARATION OF HUMAN RIGHTS
ARTICLES

* Everyone is entitled to all the rights and freedoms set forth
in the Declaration, without distinction of any kind, such as
race, colour, sex, langua$e, reli~on, political or other
opinion, national or SOCial origin, property, birth or other
status (art. 2).

* Everyone is entitled to a social and international order in
which the rights and freedoms set forth in this Declaration
can be fully realized (art. 28).

* Everyone has duties to the community in which alone the
full and free development of his personality is possible (art.

* 29N )'h' . his D I' b . d' I'ot mg m t ec arabon may e mterprete as IMp ymg
for any State, group or person any right to engage in any
activity or to perform any act aimed at the destruction of any
of the rights and freedoms set forth herein (art. 30).

Source: Ian Brownlie (ed.), Basic documents on human rights (Oxford: Clarendon Press, 1971).

With regards to the contents of the Declaration, it should be realized that the
majority of Mro-Asian countries, not yet independent at the time the
Declaration was drafted, had virtually no say in its coming into being. By
some the Declaration was therefore branded as "a product of missionary zeal
of the states situated along the northern Atlantic,131. In important aspects, the
Declaration indeed links up with western thoughts. The English Bill of Rights
(1688) was one of the first comprehensive documents reflecting the change of
social climate in the west and inspired more sophisticated developments in
other countries such as, for example, the French ''Declaration des Droits de
I'Homme et du Citoyen" (1789) and the American Bill of Rights (1791). The
three fundamental principles of the French Revolution laid down in the 1789
Declaration - '1iberte, ega/ite et fraternite" - return in the first article of the
1948 Declaration when it states that ''All human beings are born free and equal
in dignity and rights" and that 'They are endowed with reason and conscience
and should act towards one another in a spirit of brotherhood". The inherent
focus on the individual - virtually every article of the 1948 Declaration begins
with "everyone" or "no one" - is another element strongly reflecting western
individualist ideology.

In the years between 1948 and 1966 the Declaration, despite its undeniable
roots in western thinking, slowly gained global recognition and increasingly
played a role in the decolonialization process, the formulation of new
constitutions, the drafting of treaties and the banning of racial discrimination.

31 T.e. van Boven in De Universe/e Verk/arin8. en de Intemationa/e Verdragen der Verenigde
Naties voor de Rechten van de Mens Cs-Gravenhage: Voorlichtingsdienst voor de
Verenigde Naties, 1973,9).
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After the adoption of the Declaration in 1948, it took another 18 years before
Covenants and a Protocol based on the Declaration were drawn up. In 1966,
the General Assembly of the UN passed an International Covenant on
Economic, Social and Cultural Rights, a Covenant on Civil and Political
Rights and an Optional Protocol for the latter. For the time being, the global
development goals for mankind were, at least in theory, set. Since 1966 the
contents of the Declaration and the much more specific Covenants, have
diffused to large groups of the global community and have made increasing
numbers of people aware of the discrepancies between theory and reality of
the rights of man. The goals implied in the Declaration have, at least in
theory, become the acknowledged global goals.

1.4
THEORETICAL EXPLANATIONS OF DEVELOPMENT

1.4.1
CLASSIFICATION OF EXPLANATIONS
So far, we have dealt with society and its structural, cultural and institutional
elements as a subject of change and with the nature of that change 
emancipatory development. Our next interest is in the explanation of
development. There is a host of theories emanating from different scientific
disciplines on the causes of development and in this paragraph we deal with
the main types of explanations and classify them in such a manner that they
match the frame work of our study. We continue with a brief review of the
existing literature regarding the forces behind development and with a list of
prime movers, their distinguishing elements and some of the ways in which
these can be expressed in paragraphs 1.4.2 and 1.4.3 respectively.

Uni-causative explanations of development, both of the deterministic and
voluntaristic type, are based on the assumption that one particular
independent variable, or one single set of characteristics - geography, race,
war, class struggle, heredity, culture, demography, human will, etc. - is
responsible. Darlington32

, to take a less savory example, sees development in
all its aspects as a genetically induced process and develops theories that fall
just short of racism. All uni-causative explanations suffer from a number of
shortcomings - the independent variable is usually difficult to define, diffuse
and non-specific and from a point of empirical verification the causal
relations can not stand close scrutiny.

Multi-causative explanations are based on the assumption that all factors in
the development process are related in some diffuse, undetermined, manner.
More often than not, they boil down to a holistic approach.

32 C.D.Darlington, The Evolution of Man and Society (London: George Allan and Unwin,
1969).



76 Summary review and inroduction: theoretical explanations of development

Empirical verification of these causes is impossible and they lead us into a
blind alley. What we are left with, after the uni-causative and multi-causative
explanations, is a background noise of explanations with a sort of
functionalistic character. Functionalistic in the sense of a partially or
completely dependent relation between two variables in such a way that the
alteration of one will be accompanied by a corresponding alteration of the
other.

More attractive is the prime mover approach. Prime mover explanations
acknowledge the existence of multi-causative and functionalistic explanations,
but claim that it is possible to isolate a number or set of key variables from
the multitude of dependent variables in the process. In the main body of our
study, for each of the main stages, transitions and world areas mentioned in
paragraph 1.1, we will, as far as possible, isolate key variables, determine
their role and analyze the way they relate.

There is hardly one self respecting scientific discipline that has not claimed a
prime mover of development and a classification based on these disciplines
would be easy but not very enlightening. We, therefore, prefer to stay close to
the main frame work of our study and to classify the explanations in relation
to one or more of the following elements:
- geographical/physical environment;
- social environment;
- social structure;
- social culture;
- social institutions.

1.4.2
LITERATITRE REVIEW OF PRIME MOVERS
Based mainly on the extensive review of Sorokin33 and the more general
outline presented by Romein34

, the most important factors that have been
suggested as prime movers are summarized as follows (in the following
paragraphs references to the work of authors mentioned earlier in the text,
or mentioned by Sorokin, are not footnoted):

33 Pitirim A.Sorokin, Contemporary Sociological Theories: Through the First Quarter of the
Twentieth Century (London: Harper & Row Publishers, 1964, 99-432).

34 Jan Romein, Aera van Europa: de Europese ~schiedenis als afwijking van het algemeen
menselijke patroon (Leiden: Uitgeverij EJ.Brill, 1954, 1-22).
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1.4.2.1
COMPLEX OF GEOGRAPHICAL/PHYSICAL ENVIRONMENT FACTORS
From the early civilizations until the present, an almost endless number of
astrologers, philosophers, geographers, clerics, historians, anthropologists,
economists, sociologists, biologists and men of medicine have tried to
attribute the characteristics of specific societies to variations in the non-man
made environment. Climate, soil conditions, geographical and topographical
situation, carrying capacity of the land, flora and fauna, changes of season,
distribution of water and water courses, earthquakes, the configuration of the
stars and many other aspects have all been considered at one time or
another. If we restrict ourselves to the literature of the late 19th and 20th
centuries, the global distribution of people (Bruhnes, Mougeolle), the type of
human dwellings, roads and means of transportation (Bruhnes and Lowie),
design of clothing, types of food and drink, character of economic life and
organization (Buckle, Demolins, Jevons, Huntington, Moore) and distribution
of races (Buckle), have all been considered, in one way or another, to depend
on geographical/physical environment factors. In addition, health conditions,
amount of human energy and level of physical and mental efficiency
(Huntington), suicide tendencies (Dexter), fluctuations of mental diseases,
crime rate (Huntington, Dexter), birth, death and marriage rates (Jenkin),
development level of religion, art and literature (Whitbeck) have been held
to depend on these geographical and physical environment factors. Type of
social and political organization (Ritter, Ratzel), genius and the evolution of
civilizations (Huntington) make the list complete. Although one is soon lost
in this sea of theories, presumptions and speculations, there is no doubt that
geographical/physical environment factors affect, under specific conditions in
time and space, certain structural, cultural and institutional characteristics of
societies. In our later analysis of the effects of the geographical/physical
environment on social elements, we largely follow the fundamental
propositions postulated by Sorokin35

:

- the role of geographical/physical environment factors in development may
be direct or indirect;

- not all structural, cultural and institutional elements are equally affected;
- when a correlation between social elements and the geographical/physical

environment occurs, it rarely has a rigid character. The determinism of
factors is almost always very relative;

- complex societies tend to be less affected by geographical/physical
environment factors than simple ones.

35 Pitirim A.Sorokin, Contemporal Sociological Theories Through the First Qutllter of the
Twentieth Century (London: Harper & Row, 1964, 102-106).
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1.4.2.2
SOCIAL ENVIRONMENT

The social environment, in the sense of the social environment relevant for
the social systems and units studied, is seen as a prime mover by authors like,
for example, Romein, Sablof and Lamberg-Karlovs~ and Gottschalk37

•

They refer to aspects like, for example, diffusion, acculturation, voluntary and
forced assimilation, social challenge and response and social catastrophes.

1.4.2.3
SOCIAL STRUCTURE

Social structure, in the general sense, is seen as a prime mover by authors
like, for example, Simmel, T6nnies, Parsons and Marsh. There are also
authors that emphasize specific structural aspects. Turner38

, sees social
stratification as a prime mover. Rosenberg and Birdze1l39

, implicitly,
emphasize the importance of diversity, of differentiation. Malthus, Smith,
Coste and Diirkheim, among others, see demography as a prime mover. They
claim, in varying degrees, that aspects such as the size, composition and
distribution of the population are responsible for, among others, the power of
a country, birth and death rates, economic wealth or exploitation and certain
institutional patterns. Authors like Toynbee, Romein, Ponsioen40 and others
have, in one way or another, emphasized that urbanization results in such
things as civilization, a more "modern" culture, including more knowledge and
modern pattern variables, a high degree of differentiation, specialization, re
integration and diffusion.

1.4.2.4
SOCIAL CULTURE
Social culture, ideology, the collective mentality or whatever other terms are
used in this context, are all seen as prime movers by, among others,
Diirkheim, Hegel, Kidd, McClelland4t, Sombart, Tawnel2 and Weber.

36 JA.Sablof and C.C.Lamberg-Karlovsky (ed.), The Rise and Fall of Civilizations (Menlo
Park: Cummins Publishing Company, 1971).

37 L.Gottschalk (ed.), The history of mankind: cultural and scientific development. Volume
W /1-2. The foundations of the modem world (George Allan and Unwin Limited, 1969).

38 Jonathan H.Turner, Societal Stratification: A Theoretical Analysis (New York: Columbia
University Press, 1984).

39 N.Rosenberg and L.E.Birdzell, How the West Grew Rich: The Economic Transfonnation
of the Industrial World (New York: Basic Books, Inc., Publishers, 1986).

40 J.Ponsioen, The evolution of social policy since industrialization. In: Essays on
unbalanced growth, a century of disparity and convergence (The Hague: Mouton,
1962).

41 David C.McClelland, The Impulse to Modernization. In: Modernization, the Dynamics
of Growth by Myron Weiner (ed.) (New York: Basic Books, Inc., 1966).

42 R.H.Tawney, Religion and the Rise of Capitalism (New York: Mentor Books, 1948).
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McClelland, for example, stated that effective entrepreneurship presumes
values and norms that lead men to behave in an energetic way. They need to
have the ''mental virns" that is called "need for achievement". Sombart, argued
that the decline of feudalism in the late Middle Ages was linked to a kind of
values and norms mutation, creating market institutions out of a new
"capitalist spirit". Weber, emphasized the importance of the "Calvinist spirit"
and the resulting ''sanctification of work". ''Need for achievement", "capitalist
spirit", "Calvinist spirit", and ''sanctification of work" all presuppose the
existence of certain cultural traits necessary for development, for
"modernization". Although explanations specifically focusing on knowledge
and science and know how and technology are among the most popular in
daily life, they are only marginally covered in sociological literature. Sorokin,
in his two books on sociological theories, covering the period until 1965, does
not specifically mention theories including science and technology as possible
prime movers of development and neither do the more recent handbooks on
sociology. An exception is the school of thought that sees the combination of
economy (institutional aspect) and technology as the foundation of the social
system and thus as the prime movers of development. This school is
represented by, among others, Marx, Engels, Diirkheim, Bukharin, Sombart
and Kautsky. Although Marx and Engels were certainly not the first to
emphasize the role of the "economic factor" and the "forces and relations of
production", their theories had such an impact, even extending into the
second half of the 20th century, that we briefly review two variants of their
causal sequence of factors. In the first, more general variant, the sequence is:
(1) changes in the general conditions of production and exchange determine
(2) modifications in the class composition of society which, in turn, result in
(3) modifications of class antagonisms which cause (4) changes in the social,
political and intellectual spheres of society. In the second, purely
technological variant, the sequence is as follows: (1) changes in the technique
of production determine (2) changes in the economic structure of society
which, in turn, determine (3) changes in the political, social and intellectual
spheres of society. Marx, in short, believed that the "economic factor" and the
"technology factor" were the most important factors of social phenomena - a
kind of bi-causal prime mover.

1.4.2.5
SOCIAL INSTITUTIONS
Structural and cultural aspects of the kinship, religious, political, military,
economical, educational and other institutions, have all been mentioned, at
one time or another, as prime movers of development. In this context, the
various schools that attribute development to a complex of biological
(kinship) factors are worth mentioning. The bio-organismic school sees
society as a biological organism with biological properties and subject to
biological laws related to, for example, multiplication, growth, differentiation,
death, etc. Spencer, Lilienfeld, Schiiffle and Worms are the most prominent
representatives of this way of reasoning.



80 Summary review and inroduction: theoretical explanations of development

The antropo-racial school attempts to group people according to hereditary
characteristics and the variation on the resulting scale is thought to be the
source of variation in the social system. Scholars like, for example, De
Gobineau, Chamberlain, De Lapouge, Ammon, Galton, Pearson and
Darlington, do not completely deny the existence of other dependent
variables but claim that hereditary characteristics are overridingly responsible
for variations in the level of development of nations, existing systems of
norms and values, the degree of stratification and the potential for
development. In the thinking of the Darwinian school, concepts such as, for
example, "survival of the fittest", ''struggle for life" and "elimination of the unfit",
feature prominently. Scholars like, for example, Vaccaro, Spencer, Darwin,
De Lapouge and Steinmetz, emphasize in varying degrees the importance for
development process of struggles between races and species and extend their
conflict models to states, nations, parties, classes, occupations and ideologies.

1.4.3
SETS OF PRIME MOVERS, DISTINGUISHING ELEMENTS AND WAYS
IN WHICH ELEMENTS CAN BE EXPRESSED
In paragraph 1.4.1, page 75, and in accordance with the frame work of our
study, we distinguished the following five sets of key variables when we
classified the explanations of the development process:
- physical environment;
- social environment;
- social structure;
- social culture;
- social institutions.
Each of these sets contains a number of distinguishing elements taken from
the frame work of our study and the literature. These distinguishing elements
need to be "measured" and their values ascertained in the different societies
and periods studied. For this purpose, we defined example expressions
providing an indication of the qualitative and quantitative values of the
distinguishing elements - our indicators. The sets of prime movers, their
distinguishing elements and the corresponding indicators, are presented in
table 3. They play an important role when we formulate our working
hypotheses related to the causes of development in paragraph 1.5.3.
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Table 3.
Sets of prime movers, distinguishing elements and corresponding indicators in
the global, long term, development process.

. PRIMEMOVER SETS DISTINGUISHING
ELEMENTS

PHYSICAL • climate
ENVIRONMENT - flora and fauna

- toeograllhy
- soil conmtlOns
- carrying capacity land

SOCIAL - diffusion
ENVIRONMENT - acculturation

- voluntary assimilation
- assimilation by force
- challenge and response
- catastrophes

SOCIAL STRUCTURE - function

- differentiation

- social distance

- integration

• stratification

- degree of influence of one
society on another in the
structural, cultural and
institutional contexts

- degree of decline of social
structure, culture and
institutions

- degree of specificity
- soCial sphere

- level of urbanization
- degree of social division of

laoour
- degree of technical division

of labour

- degr~e of directness of
relations

- degree of solidarity

- social distance
- extent to which there are

common goals
- degree of mutual dependence

and cooperation to achieve
goals

- degree of like-mindedness
among individuals and groups

Kinship sphere:
• degree of sexe, age, racial

and estate layering
Political sphere:
- degree of layering on basis of

power and prestige
Economical sphere:
- degJ"ee of fUnctional,

professional, income,
material wealth and class
layering

Religious sphere:
- degree of layering of

dignitaries, saints and gods
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SOCIAL STRUCTURE • scale 
(continued) 

SOCIAL CULTURE • values and goals 

SOCIAL 
INSTITUTIONS 

· norms and expectations 

· know how 

• technology 

· knowledge 

• science 

· structural and cultural 
elements of kinship 
institution 

~ structural and cultural 
elements of economical 
institution 

structural and cu1tural 
elements of political 
institution 

• structural and cultural 
elements of religious 
institution 

· structural and cultural 
elements of other institutions 

· actual or desired size or 
volume of relevant units of 
measure (general) 

• population size 
• population density 
• population distribution 
• popu1ation composition 

• number 
· nature 
• degree of specificity in 

relation to members and 
groups of a community 

· degree of "choice" 

• number 
• nature 
• degree of specificity in 

relation to members and 
groups of a community 

- degree of "choice" 

• amount 
nature 

• degree of specificity 
distribution over individuals 

• amount 
- nature 
· indivi?uals and groups which 

exerCIse control 

amount 
• nature 
• degree of specificity 

distribution over individuals 

level 
- nature 
- individuals and groups which 

exercise control 

- (see social structure and 
culture) 
d~gree of ~uman biological 
differentIation 

(see social structure and 
culture) 

- (see social structure and 
culture) 

- degree of conflict 

(see social structure and 
culture) 

- (see social structure and 
cu1ture) 
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1.5 
WORKING HYPOTHESES 

The working hypotheses are divided into three categories on basis of the: 
- course - direction - of development; 
- nature - innate qualities or character - of development; 
- causes of development. 

83 

The hypotheses related to the course and nature of development cover the 
entire period between 3,5 million years ago and the present. Since volume I 
of our study covers the period between 3,5 million years ago and AD 1760, 
some of these hypotheses can only be put to the final test in volume n which 
is to appear at a later date. The hypotheses related to the causes of 
development, cover the period from 3,5 million years ago until AD 1760 and 
are put to the test in chapters 2 up to 8. 

1.5.1 
HYPOTHESES RELATED TO THE COURSE OF DEVEWPMENT 

1.5.1.1 
GWBAL, WNG TERM, SOCIAL DEVEWPMENT IS PROGRESSIVELY CUMULATIVE 
Viewed in the light of the development definition given in paragraph 1.3.3.4, 
and in spite of its discontinuous character and periodic local and regional set 
backs, global social development, in the period between 3,5 million years ago 
and the present, is a progressively cumulative process. Society's overall 
capacity to adapt to and manipulate its environments to satisfy its needs and 
reach its goals increases and so does society's overall capacity to create, 
preserve and enhance its structure, culture, institutions and behaviourial 
patterns for the purpose of satisfying more needs and reaching more goals in 
more social spheres for more people. The extent to which the articles of the 
Universal Declaration of Human Rights in the various institutional spheres 
are globally complied with, is an example of an indicator for the progressively 
cumulative course of the global, long term, social development process. 

1.5.1.2 
GWBAL, WNG TERM, SOCIAL DEVEWPMENT IS UNI-L1NEAR 
Viewed as a whole, in the period between 3,5 million years ago and the 
present, social development has a uni-linear character. Most societies adapt in 
a challenge and response way to their ''backwardness'' with respect to main 
stream developments and sooner or later merge with this main stream. First, 
for example, hunting and gathering laggards merge with the cultivator main 
stream and, later, cultivators and pastoralists merge with the main stream of 
the aristocrats and peasants. As to those societies that did not rise to the 
challenge of their ''backwardness'', at one time or another, there are very few 
survivors to tell the story. Beginning in the second half of the 20th century, a 
global convergence is observed towards "modern" structural, cultural and 
institutional characteristics. 
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The extent to which global convergence towards "modern" structural, cultural
and institutional characteristics takes place, is an example of an indicator for
the uni-linearity of the global, long term, social development process.

1.5.1.3
LoCAL AND REGIONAL, SHORT TERM, SOCIAL DEVEWPMENT IS MULTI-LINEAR
Although the overall development trend is uni-linear, not all societies enter
the development process at the same time, nor do they always go through
exactly the same stages and transitions. Sedentary cultivation in the fertile
crescent came early. In Africa south of the Sahara it came late. Some
societies in the fertile crescent developed in a clear sequence of stages and
transitions: hunters and gatherers - dry land cultivators - early peasants 
aristocrats and peasants - etc. The hunting eskimos in the northern
hemisphere, on the other hand, leaped almost directly into the "modern"
world some decades ago. Unwilling or unable to adapt to the main stream
developments, the Bakhtiari of Iran retained their nomadic pastoralist
character until today and became "living fossils" in a "modern" world. The
degree of diversity of communities in time and space, is an example of an
indicator for the multi-linearity of the local and regional, short term, social
development process.

1.5.2
HYPOTHESES RELATED TO TIlE NATURE OF DEVELOPMENT

1.5.2.1
GWBAL, WNG TERM, SOCIAL DEVEWPMENT RUNS A COURSE OF EXPANSION
OF SCALE
The long term overall development process proceeds from the micro (local),
over the meso (regional and national) towards the macro (global) level.
Population size, population density and population distribution, are examples
of indicators for the expansion of scale of the global, long term, social
development process.

1.5.2.2
GWBAL, LONG TERM, SOCIAL DEVELOPMENT IS A DOMINANTLY EXOGENOUS
PROCESS
Independent social change is extremely rare and pristine developments are
limited to the fertile crescent in the Old World and Middle America in the
New World. All other developments with respect to structural, cultural and
institutional changes point to regional processes of diffusion, adaptation and
acculturation. The number of global pristine developments and the degree of
diffusion, adaptation and acculturation processes between societies, are
examples of indicators for the exogenous character of the global, long term,
social development process.
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1.5.2.3
GWBAL, WNG TERM, SOCIAL DEVEWPMENT IS DOMINANTLY DETERMINISTIC

In spite of distinct efforts at planning, at various times in time and space, the
global and long term social development process is characterized as
dominantly deterministic in the sense that it was "spontaneous" and
unplanned. Until well into the second half of the 20th century, there was little
one could do beyond watching the process to unfold or to meddle somewhere
in the margins.

1.5.2.4
GWBAL, WNG TERM, SOCIAL DEVEWPMENT IS DISCONTINUOUS

Development goes by main stages and transitions. The relatively stable main
stages are distinguished largely on basis of similarities in structural, cultural,
institutional and behaviourial characteristics. The more dynamic transitions
mark the change-over from one main stage to another and are distinguished
either on basis of significant changes in the overall complex of structural,
institutional and behaviourial characteristics or on basis of changes of a
limited number of elements. The indicators are the main stages and
transitions. The division in main stages and transitions is presented in table 1,
page 34 and 35. Figure 9, page 105, shows the main stages and transitions in
our development model.

The following hypotheses are specifications of the hypothesis that global, long
term, social development is discontinuous and the statement that global, long
term, social development goes by main stages and transitions. For each main
stage and transition, know how, technology, knowledge and science elements
are printed bold.

1.5.2.4.1
In the main stage "Evolution of primitive man: early hunters and gatherers",
between 3,5 and 0,04 million years ago, the societies in the centres of
advancement show distinct structural, cultural and institutional similarities
This stage is characterized by:
- an accruement of human biological change in general and an increase of

the brain volume in particular;
- societies with a restricted capacity to adapt to and manipulate their

environments;
- societies in which kinship is the only fully developed and manifest

institution;
- societies with a low degree of differentiation, a small social distance, a high

degree of integration, a low degree of stratification and a small scale;
- societies with values, goals, norms and expectations which are derived from

what is functional for the extended family and the band. A supernatural
which is dominant in all aspects of life and a body of naturalistic
knowledge, know how and technology which is small;
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- a relative world unity of structural, cultural, institutional and behaviourial
characteristics, in spite of the fact that various societies differ in aspects
like, for example, appearance of their members, clothing, type of shelter
and hunting methods.

1.5.2.4.2
In the main stage "Prelude to the Neolithic Food Revolution: advanced and
late hunters and gatherers", between 38.000 and 8.000 BC, the societies in the
centres of advancement show distinct structural, cultural and institutional
similarities
This stage is much the same as the previous one, except for:
- an increasing capacity to adapt to and manipulate specific environments,

particularly when, locally, broad spectrum hunting and gathering replaces
narrow spectrum hunting and gathering;

- a growing body of naturalistic know how and technology, culminating in
the first "tool kit".

1.5.2.4.3
In the transition "Neolithic Food Revolution: cultivators and pastoralists",
between 8.000 and 5.000 BC, the societies in the centres of advancement show
distinct structural, cultural and institutional similarities
This transition differs from the main stage of the advanced hunters and
gatherers by:
- a further increase of the potential to adapt to and manipulate the

environment. For the time being, this potential is, however, far from fully
exploited;

- a moderate degree of differentiation ("specialists" emerge in the fields of
religion, economy and politics) and stratification (due to the redistributive
character of societies, the chief and his kin and other "elites" are not yet
very much elevated above others);

- a body of naturalistic know how and technology which includes such
things as the domestication of plants and animals, cultivation and herding
techniques, potting, spinning, weaving and trade;

- a global world of leaders and laggards in the form of cultivators,
pastoralists and various types of hunters and gatherers.

1.5.2.4.4
In the transition "Dawn of traditional society: early peasants", between 5.000
and 3.000 BC, the societies in the centres of advancement show distinct
structural, cultural and institutional similarities
This transition is characterized by:
- societies which are beginning to fully exploit the potential to adapt to and

manipulate their environments obtained in the cultivator period;
- societies in which kinship is still the dominant institution but in which the

contours of economical, political and religious institutional spheres become
clearly visible;
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- societies with, compared to the previous stages and transition, a moderate
to high degree of differentiation (number of specialists in a variety of
fields, for example, grows), a moderate to high social distance, a moderate
degree of integration, a moderate to high degree of stratification (elites
begin to monopolize the strategic resources and to accumulate material
wealth, power and prestige) and a significant increase in scale;

- societies with values, goals, norms and expectations which are, to a
significant extent, derived from what is functional for different strata in
general and the elites in particular. A supernatural that looms large in all
aspects of life. A body of naturalistic knowledge that is still small, but a
body of naturalistic know how and technology that, apart from the
achievements of the cultivator period, includes full fledged irrigation
techniques, writing, the wheel and metal casting and working;

- a global world of leaders and laggards in the form of early peasants
practising hydraulic cultivation, dry land cultivators, pastoralists and
hunters and gatherers.

1.5.2.4.5
In the main stage "Traditional society: aristocrats and peasants", between
3.000 Be and AD 1500, the societies in the centres of advancement show
distinct structural, cultural and institutional similarities
This stage is characterized by:
- societies with a considerable capacity to adapt to and manipulate their

environments and a high level of need satisfaction and goal attainment of a
small elite and the exploitation of the masses by this elite. Agriculture is at
the basis of the economy;

- societies in which kinship is no longer the only manifest institution and
separate systems of integrated positions aimed at accomplishing
economical, political, religious, educational, health, military and other goals
exist. Their functioning is still diffuse and governed by ascriptive principles;

- societies with, compared to the previous stages and transitions, a high
degree of differentiation, a great social distance, a moderate degree of
integration, a very high degree of stratification and a large scale;

- societies with values and goals, norms and expectations which are no
longer exclusively those which are functional for the extended family, clan
and tribe. Specific values, goals, norms and expectations exist for specific
groups and the values, goals, norms and expectations of the elites
dominate. The supernatural is still important, but the body of naturalistic
knowledge, science, know how and technology has attained a high level and
is monopolized by the elites;

- a global world of leaders and laggards in development. The leading
aristocrat and peasant societies, although differing greatly in many aspects,
all share the same basic structural, cultural and institutional characteristics.
The laggards - hunter and gatherer, cultivator and pastoralist societies - all
retain most of their basic structural, cultural and institutional
characteristics;
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- societies which, in the political-economical sphere, show a distinct cyclic
pattern that is characterized by the following ideal typical sequence:
patriarchal .... patrimonial .... centralized bureaucratic .... feudal
patriarchal/patrimonial .... centralized bureaucratic.

1.5.2.4.6
In the transition "Prelude to the First Industrial Revolution: aristocrats and
peasants and the coming into being of a world economy", between 1500 and
1760, the societies in the centres of advancement show distinct structural,
cultural and institutional similarities
This transition is much the same as the traditional main stage except,
however, for some specific developments in Europe:
- failure to achieve an empire;
- emergence of sovereign and competing nation states;
- global expansion of a number of European states;
- sharp increase, locally, in the capacity of society to adapt to and

manipulate its environment to satisfy its needs and to reach its goals;
- sharp population increase, locally, accompanied by rising population

densities and urbanization;
- significant technological advances, notably in the fields of agriculture,

mining and metallurgy, transport and communication and the
organization of production.

The transitions of the First Industrial Revolution - capitalists, aristocrats,
workers and peasants - from 1760 until 1850, the Second Industrial
Revolution - capitalists, managers, workers and farmers - from 1850 until
1940 and the Third Industrial Revolution - managers and other professionals 
from 1940 until 1970, are dealt with in volume II. In all these transitions in
the centres of advancement, in essence, the structural, cultural and
institutional changes become increasingly beneficial for more and more
people and lead to a society with the character of a welfare state.

1.5.2.4.7
In the main stage "On our way to what: modern society?", from 1970
onwards, the societies in the centres of advancement show distinct structural,
cultural and institutional similarities
In this volume, this stage is, tentatively, characterized by:
- societies with a very high capacity to adapt to and manipulate their

environments to satisfy their needs and reach their goals. Even to the
extent that the global environment is structurally threatened. A vast
majority of the members of society participates in this need satisfaction
and goal attainment;

- societies in which institutionalization of all important functions has taken
place to a very high degree;
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- societies with a very high degree of differentiation, a low to moderate
social distance, a high degree of integration at the macro level and a low
to non-existent integration at the micro level, a low and more pluralistic
stratification and a tremendous increase in scale;

- societies with values, goals, norms and expectations which develop in a
secular direction and become based on the modern pattern variables
mentioned in paragraph 1.3.4. A supernatural that is largely pushed back
into its own sphere: religion. A body of knowledge, know how, science and
technology which increases dramatically, becomes distributed over more
and more people and is used more and more systematically;

- a global world of very distinct leaders and laggards in development. Even
to such an extent that an overall world stratification emerges with a
distinct "traditional" character.

1.5.3
HYPOTHESES RELATED TO THE CAUSES OF DEVEWPMENT

1.5.3.1
THE PRIME MOVERS IN THE GWBAL, WNG TERM, SOCIAL DEVEWPMENT
PROCESS ARE THE PHYSICAL AND SOCIAL ENVIRONMENT, SOCIAL STRUCTURE,
SOCIAL CULTURE AND SOCIAL INSTITUTIONS AND THEIR DISTINGUISHING
ELEMENTS

1.5.3.2
EACH OF THE MAIN STAGES AND TRANSITIONS HAS ITS SPECIFIC SETS OF
PRIME MOVERS AND THEIR DISTINGUISHING ELEMENTS

The following hypotheses are specifications of the hypothesis that each of the
main stages and transitions has its specific sets of prime movers and their
distinguishing elements. To enhance the comprehensibility of the hypotheses,
each hypothesis is accompanied by a brief review of the development process
for the main stage or transition under consideration.

1.5.3.2.1
The main stage "Evolution of primitive man: early hunters and gatherers",
between 3,5 and 0,04 million years ago, has its specific sets of prime movers
and their distinguishing elements
Once the structure and culture of certain hominid communities have attained
a progressive character, some 3,5 million years ago, further changes are slow
and small. A noticeable change occurs a little more than 1 million years ago.
In eastern and southern Africa the progressive structure and culture of the
hunters and gatherers of Homo erectus stock leads to a more effective
exploitation of the environment and an increase in population. As a result the
carrying capacity of the land comes under pressure and the communities react
by intensifying their hunting and gathering techniques and by developing new
technologies - hand axe and control of fire. Population densities continue to
increase and finally the carrying capacity of the land collapses.
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Kinship groups are forced to split up and by long distance migration inhabit
more diverse environments. This results in further biological differentiation
and racial division which, in turn, leads to group specific structural and
cultural elements.

The relations are:

Progressive structure and culture ~. more effective exploitation of environment ~ increase
papUlation density ~carrying capacity land under pressUre.~ new huntinggatherina
techniques, hand· axe, control of fire. ~ increase population density ~ carrying.capaCIty of
land. falls· short ~ groups split up ~. exploitation more diverse enVironments ~ biological and
racial differentiation .. group specific structural and· cultural· elements including techilolagyo

The prime movers are:

PRIME MOVER SETS DISTINGUISHING
ELEMENTS

INDICATORS

PHYSICAL ENVIRONMENT - carrylngcal'acity of the land
- divetseenvtronments

SOCIAL STRUcrURE

SOCIAL CULTURE

SOCIAL INSTITUTIONS

- function

• differentiation

• scale

- values. and goals, norms and
expectations

- know how andtec:hnology

- kinship

-group specificity
- kinship

• splitting up groups

• popul~tion·density
• extensIOn of range

- group specificity

- new hunting and
gathering tec:hniques

-handaxe, controLof
fire

- more effective
exploitation
environment

- differentiation in
human physique

- differentiation in
human intellect

Throughout the Giinz and Mindel glacials and interglacials, between 700.000
and 350.000 years ago, there is little change except for a steady extension of
range of the hunters and gatherers. A noticeable change occurs again in the
interglacial between the Mindel and Riss glacials (350.000 and 300.000 years
ago). The flora and fauna change whilst, at the same time, biological changes
accrue and lead to the emergence of men with brain volumes of that of
modern men. Communities react to the widening spectrum of game and wild
plants with the development of flake tools and people learn how to kindle
fire. Flake tools are at the basis of other technological developments.
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Neanderthal man, some 100.000 years ago, is probably the first to use a spear.
Cro-Magnon man, true modern man, Homo sapiens sapiens, emerging some
40.000 years ago, is the first to develop a complete "tool kit" with which he
makes long distance weapons, various forms of shelter, clothing and
adornments. Locally, acculturation probably takes place but cannot be
identified in time and space. Other structural and cultural changes, however,
remain small during the entire period.

The relations are:

.Harsh. envifolUnel1tal.con~tions during Giinz)nd Minderdaeillls<"~~firiedstt1leturllland.••.••.•
. cu!turaJ. pro~ •. -"Widenmgof range; Ch~gmg flora a.tId "fauna ~unpg<ll1terglacialbet\y~n
.Mmdelandltiss .a,n4.·accruementof.8~nebc m¥& <- ..flaketools, <kipdlirigo~ flte. -~lrtenston
of range..Harsh enVltonmentaJ.. conditIOns of·RJss~dWUrntJtlaciaJs andmterglaCla1l\,.tooL
kit, spear llirower, bow, newforms of shelter,·clothing andad<>rnment. ... . ••.•• ..••.•. . ..•. ..

The prime movers are:
. .

PRIMEMQVERSETS

SOCIAL STRUCTURE

SOCIAL CULTURE - know lJOwand technology

.'=~~u:I~~~~of
H"lolsarid·tecliniques········

.~elrtenSion()frange .

-Oatre·tOOls
~ .• kincJJing()rn~ .
-tooLkit·· .
~·speartltr~<i·· .
-bowandarrOw ..
~newr9tiDsOf<Sheltel',·· .

clothlng.o,d,<· .. . ..
adornment·· .

- differentiati()nin
.humanp'~l1e

:.. ..• differentiation in
hUlllanmteltect

1.5.3.2.2
The main stage "Prelude to the Neolithic Food Revolution: advanced and late
hunters and gatherers", between 38.000 and 8.000 Be, has its specific sets of
prime movers and their distinguishing elements
The end of the Ice Ages, some 12.000 years ago, presents again an
environmental challenge to man. New hunting and gathering techniques
develop.
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Flake tools are replaced by microliths and from the exploitation of a narrow
spectrum of the environment, some of the hunters and gatherers turn to the
exploitation of a much broader one, including dense stands of wild cereals.
This brings about a significant change in migration patterns and some of the
communities become semi-sedentary. Semi-sedentary life does not fail to have
its effects. Not only do new technologies develop such as, for example, sickles,
grinding stones, cereal roasting pits and different forms of dwellings, but also
new divisions of labour and part-time specialisms. Food surpluses grow with
the inevitable result of rising population densities. The carrying capacity of
the land falls short and kinship groups are forced to split up. Segmented and
rudimentary hierarchical bands emerge. Locally, acculturation probably takes
place but cannot be identified in time and space.

The relations are:

End once Ages·~ microlithsaridbroadspectrum hunting and gathering ~changing
migration patterns and semi-sedentary Iifecstyle ~ semi-permanent villa~es, technologies
connected with cereal conectin~ new divisions of labour/part-time speCialists ~. growing
food surpluses and increasing.differentiation~increase m population· density ~ carrying
capacity of the land falls short ~. kinship groups split up .~ segmented and .rudimentary
hierarchical structUres.

The prime movers are:

PRIME MOVER SETS DISTINGUISHING
ELEMENTS

INDICATORS

PHYSICAL ENVIRONMENT " climate
" flora and fauna .
- carryingcapacityofthe land

SOCIAL ENVIRONMENT

SOCIAL STRUCTURE

- diffusion
- acculturation

- function

- differentiation

- stratification

- scale

- sudden occurrence of
new ·technologiesln
hitherto unaffected
areas

- grouP. specificity
-kinship

- splitting up of groUps
-new divisions of

laboUr
- part-time specialists

- se~ented and
ruilimentary
hierarchical bands

- population size
- population density
- population

aistribution
- extension of range
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1.5.3.2.3
The transition "Neolithic Food Revolution: cultivators and pastoralists",
between 8.000 and 5.000 Be, has its specific sets of prime movers and their
distinguishing elements
Somewhere around 8.000 Be, and after having occupied all the available land
with dense stands of wild cereals, population pressure forces some of the
communities to break up and move to less favourable areas. Here, artificially,
dense stands of cereals are produced similar to those in the optimum areas.
The domestication of plants and the simultaneous domestication of animals,
for some leads to a fully sedentary life and for others to a life of nomadic
pastoralism. The sedentary life, in turn, shapes technology. Houses replace
huts, fired pottery appears together with spinning, weaving and long distance
trade. The widening material basis of communities leads to structural, cultural
and institutional changes. The differentiation and stratification increases.
Expectations and goals become more future oriented and new technologies
are developed. Economic, political and religious institutions dawn. Regionally,
there is evidence of acculturation and voluntary assimilation when cultivators
and pastoniJists come into contact with less advanced communities.

The relations are:

Im:reaSepopulation ·density "'carrying capacity o~uJn .zones·comes.un4er ••prti$sm:e •.:
kinsbipgiiJupssplilUP'" inargina!zOnesareocCupieli"'domes®Iti9Dqfpl;iilts.iIIltl .
animals "'distin<:tionbetweencultivat{)Fs andpastoralistscOlnes~to •.IJcirili·..... se4em~
people develop new.technologies in the fields ofcultiVlition,shelter, hOl.lSenold;dothitig ...
material existent~ basis widens.. increasing·differentiatIonllIid.stratificationtMUI'e
oriented expectations and attitudes, new technologies,dawn ofeC9Domic,polit:icaland
religious institutions. ... .
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The prime movers are:

PRIME MOVER SETS

PHYSICAL. ENVIRONMENT

SOCIAL.ENVIRONMENT

SOCIAL STRUCTURE

SOCIAL CULTURE

SOCIAL INSTITUTIONS

DISTINGUISHING
ELEMENTS

- carrying capacity of the land

- diffusion
- acculturation
• volUlltaryassimiiation

·funetion

- differentiation

• stratification

-scale

- expectations lI1ldattitudes

-know how and technology

- kinship

• economical

-political

- religious

INDICATORS

- sudden occurrence of
new technologies in
hitherto unaffected
areas

· grouIJ specificity
• kinsliip
- economical
- political
- religious

- splitting up of groups
. new divisions of

labour
• full-time sl'ecialists

in ecoBorrucal and
relig!ous fields

- political leadership
• coming into being of

first difference
between rural and
"urban"

- rank societies
-status differentials

· population size
- population density
-population

distribution
- extension of range

- orientation on the
future

- domestication of
plants and animals

- permanent dwellings
- fired pottery
- spinning and

weaving

· distinct sub
populations
coextensive with
descent groupings

- trade
- land as production

factor

- political elites
· conflict between

cultivators and
pastoralists

- religious elites
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Between 6.000 and 5.000 BC, the population pressure in the fertile crescent
of the dry land cultivators increases again and the carrying capacity of the
land falls short. Kinship groups split up and some move into the dry valleys of
the Euphrates and Tigris where they meet an environment unsuitable for dry
land cultivation of cereals. Their primary response is a technological one - the
development of hydraulic cultivation techniques. Acculturation and voluntary
assimilation regionally take place.

The relations are:
. . . .. . .

.Inetease~ul~~ioridensity ..~·cilt~g ca~acityof the)aridfaussh~~~ill~iP~~~Pnf
up ~hOstileplatnSQf EuphtatesandTignsate oo:upted ~ bydiaulieeultivatwn; •. •.• .

The prime movers are:

PHYSICAL ENVIRONMENT

SOCIAL ENVIRONMENT •.spreadofcultiVllt()r •.•.. •
·socialstructiltes;

cultures and .
institllti()DS· .•. >: :..... .: .

••.. splittingupofgtOups

.populatioit$iZe ....••..•.
•.. population densitY
•.•·.••. P?P'!1ati9n .aiStnbutwn .
•••ext:ellsiol1oftange.i.•..•. . .

-bydrju1k:w1tiv..u@···techniques .

1.5.3.2.4
The transition "Dawn of traditional society: early peasants", between 5.000
and 3.000 Be, has its specific sets of prime movers and their distinguishing
elements
After 5.000 BC, hydraulic cultivation requires considerable in puts of land,
water, labour and technology and these become the key production factors.
The elites attempt and succeed to gain almost unimpeded access to them and
the rest of the community is made to recognize the elite's permanent and
exclusive rights, mainly by coercion. More and more surplus is drained and,
through increasingly efficient management of the system and new
technologies, the elite meets its ever rising material and immaterial
aspirations. In the kinship sphere, the scale of the systems expands and
distinct sub-populations emerge. In the economic sphere, the scale expands,
the differentiation increases and the stratification becomes pyramidal. In the
political sphere, more and more coercive power has to be exercised and the
political organization takes the form of states.
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Religion becomes a strongly integrating element in society. After 3.000 Be,
the structure, culture and institutions of the state societies become an
important shaping factor in the further process of technological change.
Acculturation and voluntary and forced assimilation occur.

The relations are:

Introduction ofhydraulic cultivatioh ~ land, water,labour and technology become key
production factors" eliteaiinsat gaining unimpeded control over the production factors
and succeeds ~ high degree of differentiation, increasing social distance; high degree of
stratification, increase in scale, distinction between. rural and urban areas, norms and values
elites are imposed on others,uicreasing coercion~ economic; political and religious

. institutionsoocome manifeSt .. sta-teand empire building ~. hew and large scale
technologies. .

The prime movers are:

PRIME· MOVER SETS

SOCIAL ENVIRONMENT

SOCIAL STRUCTURE

DISTINGUISHING
ELEMENTS

• diffusion
- acculturation
• voluntary assimilation
• assimilation by force

- differentiation

• social distance

- integration

• stratification

• scale

INDICATORS

-spread of e~ly
peasant socIeties

- extension territories
by armed force

- new divisions of
labour

• fulFtime s~cia1ists
in many fields

- differences between·
elites and exploited .
and among elites and
exploited

- coming into being of
difference between .
.rural and urban

• indirectness of
relations

• lack of solidarity
between elites and
exploited

• role of religion in .
justifying noTtnslind ..
values of the· elites ..

• emergence of states

• emergence ofdistinct
sub-populations with
cODSlderableinternal
homogeneity,. such as
peasants ana elites

• rising inequality in .
wealth, power and
pres~ige (pyramidal
stratificatIOn)

- population density
- population

oistribution
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PRIME MOVER.SETS .DlSTIN(jUlSHING
.·ELEMENTS

. . ..
. . ..

. ..-erilergence states
-powenobe

.. . exercisedto ·maitttaitt
·poJiticalorder·in

. faceofintefualand
externalthteats

-justification.of values ..
and nortnsofthe
elites

• extentofeonfUcts·
- siuo!armies ....

creligious

-military

• economical

-values and goals; norms and· . - degreein~fh they
. expectations .. .... .. . matChasprrations of

. the elites .

.. -increaseinscakfalld
•·tieldof appiiadioJl

oftecb.Jlologies fntlll .
PreVious period .

. "writing .
-Wheel·
-turntable
-casting
-aDo)'s

-distinct$ub~ ..
ulatiotlS •.....

~xtetlSiveWith .
descentgroUp1ngS

• lradeand commerce
'land~wateti labOur.• ·
·andtecbno 9ID'llS

produetion. factors

SOCIAL. CULTURE

.• educational -schools

1.5.3.2.5
The main stage "Traditional society: aristocrats and peasants", between 3.000
Be and AD 1500, has its specific sets of prime movers and their
distinguishing elements
Once the elites have discovered that they can monopolize the production
factors land, water, labour and technology for their own benefit, the contrasts
between the long term interests of the elites and the short term interests of
the peasants increase. Since there is a limit to the extent of coercion that can
be exercised and the surplus that can be extracted from individual peasants
without starving them, beyond a certain point the elites can only significantly
increase their material wealth, power and prestige by incorporating more and
more peasants into the systems they control. The period between 3.000 Be
and AD 1500 is, therefore, one of large scale diffusion of agriculture, the
coming into being of larger political units like states and empires and growing
populations and population densities.
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When the systems have expanded, it becomes more and more difficult for the
aristocracy to maintain internal and external integrity and the cyclic pattern of
traditional society develops. The recurrent challenge of the threat of a
disintegrating political and economical order, is met by complexes of
interrelated innovations which, when all is said, primarily serve to consolidate
the interests of those in power in the states and empires. The stagnant
character of society is only reinforced. Increases in production and
appropriation can only be achieved by more intensive husbandry methods, the
wider application of existing and new technologies and intensive trade and
commerce. This, however, is prevented by the overall static character of
society. In Europe, the prolonged and extraordinarily deep feudal regression
between the fall of the Roman empire and the 14th century, the regional
collapse of feudalism in the 14th century and the continuous failure to restore
empire, lay the foundations for breaching the boundaries of traditional
society. Beginning in the 14th century, the position of the peasants shows a
change towards greater independence from land owners. Town and cities
become less dependent on rulers. In the last quarter of the 15th century,
mostly already existing innovations find wider applications, agricultural and
craft production grow and emerging, independent and competing nation states
are about to reach out to the world.

The relations are:

Elites monopolize production factors"'conlTasts between long term interests elites and
sh()rt term interests pea.san.t.s ~. diffusion of agricult.ure, states and empires, grow.in~
populations ~ difficulties to maintain internal and external integrity ... innovations m
political/economical organization, mining, metallurgy. warfare, transport and
c()mmunication, energy supply and agricultural production ~ cyclic pattern of traditional
society ~ static and stagnant systems. Long feudal regressionl collapse feudalism and failure
to restore empire in Europe ~ locally more independent pOSitions of peasants,. craftsmen,
traders· and ofher economically important groups ~ wider use of already existing innovations
~ emerging independent, sovereign and competing nation states.

The prime movers are:

PRIME MOVER SETS

SOCIAL ENVIRONMENT

SOCIAL STRUCTURE

DISTINGUISHING
ELEMENTS

- diffusion
- acculturation
- voluntary assimilation
- assimilation by force

- stratification

- scale

INDICATORS

- spread of the
aristocrat and
peasant societies

- extension of
territories by armed
force

- changes in
slTatilication patterns
in Europe, beginning
in 14th century

- population growth
- population density



Summary review and introduction: working hypotheses 99

PRIME MOVER SETS

SOCIAL CULTURE

DISTINGIDSHING
ELEMENTS

• •military

• edueational·

~politiclltJec:ot.omJc8r ..
organizatlC)R

-miningaad
metallurgy

.. , ·.wanare·
···traasportaad

. ..cOIDlDlloication
-....energysuppl7

·,agricultural
.. Productiou
•- .!'icier ..app'ica.•. tion

IDDOvatiOOS

.,scboolsand

. ·uaivei'liitiell

•nion~p~Jizati~n .
. productlon factors
.ehangin$p()Sition"< .
.•. eoon.o.in.iciilllIy .· ..........•.••.important classes .•.......

•.. expansiOn of·seaIe··

:.eydicpattern ...
• feudal regression
•.. emerging nation

states .
:'OOinpetitiottaD1ong ..

emerging.. nahOn.•··
states· ...

• schools and
universities

1.5.3.2.6
The transition "Prelude to the First Industrial Revolution: aristocrats and
peasants and the coming into being of a world economy", between 1500 and
1760, has its specific sets of prime movers and their distinguishing elements
On a global scale, the major traditional societies in the period 1500 - 1760
have much in common. In spite of recurring famines, there is a long term
increase of the population and, locally, high population densities occur. The
ties of family, tribe and race are still important and political, economical,
military, religious and other positions are mainly conferred in an ascriptive
manner. Important parts of the social system still function in an intermittent
and diffuse manner. Most people are poor, exploited and without say in the
running of the system.
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Unlike, for example, the Asian aristocrat and peasant societies, which are
incorporated in patrimonial and centralized bureaucratic empires, the
European aristocrat and peasant societies, from about 1500 onwards, become
increasingly incorporated in a plurality of emerging nation states. For Europe
as a whole, this creates an unstable and, therefore, dynamic political and
economical environment. Spurred by religious conflict, religious zeal and
sheer material acquisitiveness, emerging nation states do not only compete
for European, but also for global political and economical leadership on an
ever increasing scale. This fragmented and competitive European
environment fosters individualistic and utilitarian attitudes with respect to the
organization of society and the nature of property. Egalitarian and
meritocratic ideas take hold on a wider scale. Technological innovations from
previous periods are used more effectively and new innovations are added.
Agricultural production rises, population grows, rulers collaborate in a
structural manner with merchant classes and the level of urbanization and
manufacturing increases. A bourgeoisie class is emerging. By the end of the
period presently under discussion, there are a number of leading countries 
Britain, France, Germany, Netherlands - that have attained more or less
similar levels of development. After 1760, it becomes obvious that, after all,
Britain possesses the best pre-requisites for the first "take off into sustained
growth" - the First Industrial Revolution.

The relations are:

Plurality emerging nation states ~.competition for European and global political and
economical leadership ~ dynamic polittcal and economiCal environment ~ individualistic and
utilitarian attitudes, egalitarian and meritocratic ideas ~ technological innovations.~ rising
agricultural production, population growth, collaoorationrulers Wlth merchant classes,
increasing level urbanization. and· manufacturing ~ emerging bourgeoisie in leading
countries. ..

The prime movers are:

PRJMEMOVER SETS

SOCIAL ENVIRONMENT

SOCIAL STRUCTURE

DISTINGUISHING
ELEMENTS

-assimilation by force

- challenge and response

• differentiation

- integration

- stratification

- seale

INDICATORS

• growing number of
societies under
European influence

- competition among
emerging nation
states

· urbanization
- social and technical

division of labour

- emerging nation
states

- emerging bourgeoisie

• population growth
- population densities
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-Renaissance
"·.Newtoo's...
-. EolightDlenl

• .structural
coUaoorationtuIers
and merchants

• otganizationo[ •.•••.•..
prOduction> . .

.. ... .

• emetgillgllati"t1···
states.

..... ::.: .. "::-':":':::'::":':"':::-.:::.:.::::.":::.:.:.:':.. "

. . .

. ". - "-.. :::-.. ::::.:::::::.

- .values.and goals; norms and . .. ..• -iridiVidlllllistkand·· .....
expectations· .....•• ·······..-!r!rc~IS)

-aarimlture...
~.mlDinglll1d

metallUI'JIY
~·Wll""ate .
-tnlIISllOrtaad

commiinidltioo .....
-ene...gysuppy.
-.·.·OrganizatiOR·of

government
-OrgllDizatiORM

producUon

j)1S11NGUlSiUNG
.·ELEMEN'rS·

PRIME MOVERSETS

SOCIAL cULTUR.E

1.6
METHODOWGY

1.6.1
PARADIGM AND ITS KEY ELEMENTS
The first step in the conversion of our general and rather muddled ideas with
respect to the global, long term, social development process (see preface) into
a systematic enquiry, is a literature review of the concept social development.
This literature review, eventually, and after a number of choices and
readjustments have been made, provides us with a kind of lens through which
we view social development - our development paradigm as defined in
paragraph 1.3.3.4, page 67.
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Social development, externally, is the timely, efficient, effective and
balanced increase of the capacity of society to adapt to and manipulate its
environments in order to satisfy its needs and reach its goals. Irrespective of
the nature of these needs and goals. Internally, it is the timely, efficient,
effective and balanced increase of the capacity to create, preserve and
enhance its strncture, culture, institutions and behaviourial patterns for the
purpose of satisfying more needs and reaching more goals in more social
spheres for more people. Irrespective again of the nature of these needs and
goals.

Society, social structure, social culture, social institutions and social change
are identified as key concepts and defined in appropriate detail. So are the
distinguishing elements of these concepts.

1.6.2
RESEARCH QUESTIONS
Next, we ask ourselves a number of questions related to the course, nature
and causes of the development process:
- what is the global, long term, course of development?

Is, for example, its direction progressively cumulative, undulating or cyclic?
Multi-linear or uni-linear?;

- what is the global, long term, nature of development?
Does, for example, development come from within specific societies
(endogenous) or is it induced from outside (exogenous)? Has it been, or
can it be, planned (voluntaristic) or is there little we can do but watch the
process to unfold (deterministic)? Is it continuous or discontinuous?;

- what are the causes of global, long term, development?
Is one particular independent variable, or a single set of characteristics,
responsible for the course history has run and will run? Are all the
possible variables related in some diffuse, undetermined, manner? Or is it
possible to isolate prime movers from such a porridge of variables? If
prime movers exist, how are they interrelated in specific conditions of time
and space?

1.6.3
WORKING HYPOTHESES, SETS OF PRIME MOVERS,
DISTINGUISHING ELEMENTS AND THEIR EXPRESSIONS
Once we have asked ourselves these questions, the working hypotheses are
then related to them. Since the elements of the working hypotheses have to
be made operational, the sets of prime movers are grouped in 5 categories
and the distinguishing elements listed. Each of the distinguishing elements
needs to be "measured" and for this purpose we develop expressions. They
form the operationalization of the concepts. Sets of prime movers,
distinguishing elements and expressions were presented in table 3, pages 81
82.
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1.6.4
PROOF OF PROBABILITY
'The proof of the pudding is in the eating of the pudding", certainly applies to
proving the probability of the working hypotheses. In this context a few
comments have to be made first. The reality with which we are dealing • the
global, long term, development process . is complex and inexhaustible and
cannot be described completely. Our pristine discipline - soil chemistry 
complex as it may be, is simple as compared to the subject of our study which
includes soil chemistry, soil chemists and everything mankind has so far done
on earth! As a soil chemist, we can always measure again and repeat an
experiment when we find an explanation unconvincing. But what to do when
the explanation of the migration of Homo erectus does not convince us?
When we distrust information that is beyond our personal perception? And
the latter is the case with all the information we use in our study. Examine all
the relevant documents? Surely this is impossible. A careful selection of
sources is all we can achieve. Consult dozens of experts? Impossible too,
apart from the fact that it is difficult to know for certain whether the very
sources we base our study on tell us the truth. If measurement would be the
exclusive basis of true knowledge, our study, and certainly volume I, would
not have been written at all. There are, however, thousands of little bits and
pieces of direct and indirect information. If these fit together in a coherent
way one may, at least, be provisionally satisfied that one has a plausible
theory - an overview and explanation of the existing "state of art". Such a
theory, but that is the case with all theories, is of course subject to later
scrutiny and improvement.

In fact, we labour under various disadvantages at the same time:
- we deal with an utterly complex subject that comprises most of the

standard scientific disciplines;
in a far greater measure than natural scientists, we have to rely on second
hand information which we cannot check directly. In this respect, however,
there is some consolation in the words of Andreski43

:

'There are many ''field workers" who decry all works based on second hand
informatIOn, and insist that only works based on personal observation have
any value. This point of view is partly disingenuous as it affords an excuse
for not reading much. What its proponents do not realize is that it negates
the value of their own work; for if nothing useful can be said on the basis
of knowledge obtained from reading, then it is utterly futile to write reports
on field work'~;

we are much less able than natural scientists to procure factual,
measurable, information which might bear on our working hypotheses;
in virtue of the uncertainty of most of our statements, we have to rely to a
much greater extent than the natural scientist on the test of coherence.

43 SAndreski, Elements of comparative sociology (London: Weidenfeld and Nicolson,
1964)
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What we do is formulate our hypotheses, try to show with the aid of data that
happen to exist that they seem to be valid, watch the coherence, and hope
that the hypotheses will not be totally discarded by later research.

1.6.5
CROSS·CULTURAL SYNCHRONIC AND DIACHRONIC COMPARISON
METHOD
If one cannot directly manipulate variables, as is the case in our study, how
does one then identify the relationships between these variables? If the
physical environment deteriorates, man reacts with technological innovation
and adjustments in the way he has organized his society. If the structure and
culture of a society become more complex, more complex t~chnology is
created. The "if A, then B" type of hypotheses. These examples, however, only
relate to a number of variables extricated from a much larger number of
background variables. Theoretically, there are two ways in which we can
control for possible variables in our comparative research design so that we
can be reasonably confident that the relationships observed are genuine. The
first is by randomization, the second by specification. Randomization as a
technique to equalize the conditions, other than those under test, that may
influence the results would make it possible to employ powerful statistical
routines to assist the interpretation of data. Although the precaution of
randomization is relatively simple in experimental research, it is,
unfortunately, impossible in our cross-cultural synchronic and diachronic
comparison.

We, therefore, resort to the method of specification to control for the effects
of background factors. We do this by identifying and holding constant all the
relevant background factors in such a way that each has identical values in
both the control and experimental groups. We start our study by proving that
all early societies are essentially similar with respect to the relevant variables
related to structure, culture and institutions. Right from the start, therefore, a
large number of background factors is controlled. What we do then, by
analyzing a great number of societies according to the same framework, is to
find the deviant variables postulated in our working hypotheses.

We have adopted the approach of working from polar typologies of
"primitive" to "modern". There are two dangers to this approach. The first is
the use of culture-bound concepts. We have taken great care to use concepts
that are non-culture-bound. At the variable level, we do not speak of "social
division of labour", "technical division of labour" or "class ranking", but use
concepts like differentiation and stratification that can be applied to primitive
as well as modern societies. The second danger relates to the fact that the
polar typology approach incorporates the idea of direction derived from
Western experience and works from a model consisting of inventories of
items selected as indicators and measures of the extent and pace of change in
the direction of "modern". In paragraph 1.3.3.4, pages 67-75, we feel we have
dealt with this danger of ethnocentrism adequately.
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CHAPTER 2
PHYSICAL AND BIOLOGICAL EVOLUTION:
UNIVERSE, EARm AND EARLY LIFE
(5000 - 3,5 MILllON YEARS AGO)

. .. . .... .. -.. ". ... . ..

Supemilfutalistiq .1Jiui.. ntifutalistic·.explQJta!i6ns .
UTuverse.... ... ... .
Planet timh .
Early life .. . .
Fromlife to hurnanity:eI1lergertCeOfintm .

2.1
SUPERNATURALISTIC AND NATURALISTIC EXPLANATIONS

Since the dawn of time man must have tried to make sense of his mysterious and
diverse environment. The sun as the source of light and warmth, the stars and
the moon during the threatening darkness of the night. The ever changing
seasons with their rains, droughts, snow and ice. The land with its glaciers,
mountains, valleys, rivers, lakes and seas. The multitude of other creatures - for
a long time among his primary source of food, and his worst enemies in one 
and, last but not least, his fellow men. In order to adapt himself to and
eventually master and manipulate his environment he had, one way or another,
to come to grips with it. Related to himself and his kin he was faced with
equally staggering questions and choices. Where do I come from, what is the
purpose of my short life and what happens after death? How can I organize
myself and my kin in order to have food, shelter and security? Universe, earth
and life had to be put into a coherent and comprehensible structure.

There is nothing in heaven or on earth that cannot be explained by
supernaturalistic means and it was, to a large extent, by these means that
everything was first made comprehensible. Very gradually, through observation
and interpretation of the environment, new and naturalistic explanations
developed. In our study we will follow a naturalistic and evolutionary mode of
reasoning and explanation. Evolutionary in the sense of a step by step
development process where later inorganic and organic forms have somehow,
and certainly not always in a continuous way, their origin in earlier ones. Also
in our modern society, however, there are those that prefer supernaturalistic
explanations over the naturalistic or that combine both. We respect the resulting
beliefs, views and sentiments, but they are not ours. There are yet numerous
things we cannot fully explain by naturalistic means.
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Supernaturalistic and naturalistic explanations/universe

We have developed, just to mention one example, convincing theories
describing what the universe is, but if we are asked why the universe is,
satisfactory naturalistic explanations fall short. As we will see in the course of
our study, throughout history the naturalistic explanations have gained on the
supernaturalistic and are still gaining. Quoting Stephen Hawking:1

''If we find the answer ofwhy it is that we and the universe exist, it would be
the ultimate triumph of human reason - for then we would know the mind
ofGod'~

In our present society, supernaturalistic and naturalistic explanations of nature
still blend, but the latter are becoming increasingly important. That does not
mean, of course, that there is consensus among scientists about the naturalistic
explanations of the origin and development of the universe, earth and life. Most
of the controversies, no matter how important they are within their respective
disciplines of science, are, however, not very relevant to the subject of our study
- the global, long term, development process. In our study we are not really
concerned with the role of God as creator, the exact speed of the expansion of
the universe, the precise way in which continents may have drifted apart or the
minute analysis of factors that compelled tree-living primates to come to ground
and walk upright. Yet, all this is part of what was to come later and we will,
therefore, briefly and in a general way, review what, in a sense, can be called the
early foundations of man and his society.

2.2
UNIVERSE

Through the ages, most of the explanations of the origin of the universe, the
earth and the life on it have been supernaturalistic. The book Genesis, of the
Old Testament2

, gives such an explanation.

''And God said, Let the waters under
the heaven be gathered together unto
one place, and let the dry land appear:
and it was so .
And God said, Let the earth bring forth
grass, the herb yielding seed, and the
fruit tree yielding fruit after his
kind .

1 Stephen W.Hawking,A briefhistoryoftirne:frorn the big bang to the black holes (New York:
Bantam Books, 1988, 175).

2 The National Illustrated Family Bible (Fe1tham, Middlesex: E.Pike & Brothers Publishers,
1868).
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And God made two great lights; the
greater light to rule the day, and
the lesser light to rule the night:
he made the stars also'~
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Almost reluctantly, and very gradually, scientific observations and interpretations
led to new and, in our view, more fundamental views and theories regarding the
origin and the subsequent development of the universe. It is, however, even
today, a field of science where there is significant disagreement about questions
like - ''where did the universe come from?", ''where is it going?", "did it have a
beginning, and if so, what happened before that beginning?", "what is the nature
of time?" In the past there must have been a state of infinite density of matter
just prior to the ''big bang" that created our universe and was the beginning of
time. Since that "big bang", the universe has been expanding and the distance
between the composing galaxies increased with time. Our own solar system is
situated in one of the spiral arms of such a galaxy and it might have originated
from an extensive and rotating gas and dust cloud. The major component of the
gas was hydrogen and as a result of gravitational forces, the cloud contracted
and became a sphere in which the temperature became so high that hydrogen
helium conversions occurred. The cloud became a star - our sun. The rotating
matter around the sun condensed again and eventually formed 9 planets 
Mercury, Venus, Earth and Mars in a more or less solid state and Jupiter,
Saturn, Uranus, Neptune and Pluto in a more or less gaseous state. Within our
solar system, the planet Earth is unique because of her atmosphere of oxygen
and nitrogen and her oceans - the preconditions for life as we know it.

2.3
PLANET EARTH

Earth might have come into existence by concentration of matter originating
from the sun and this matter gradually took the form of a gas-sphere with a
temperature of some 4.000 centigrade. The transformation from high
temperature gas to a partial liquid state, occurred about 5.000 million years ago
and in a slow process of continuous cooling the first solid crust was formed some
3.500 million years ago. Earth, at that time, was surrounded by a dense cloud
cover consisting of the liquid particles originating from the cooling gas.
Eventually, the crust cooled to a temperature under that of the boiling point of
water and rain could reach the surface of the earth without evaporating first.
During a long period of time it rained and for the first time a division between
water and land was established. The earth cooled down to its present
temperature and some 3.000 million years ago the torrential rains must have
ceased. Our planet at that time was far from hospitable to what we call life.
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The atmosphere consisted, among other elements and compounds, of hydrogen,
water, methane, ammonia and hydrogen sulphide and provided little protection
against the sun's killing ultra violet light. The earth's crust may have been solid,
but it was by no means stable and tectonic and volcanic activity was continuous.
Water vapour, the major component of the escaping volcanic gas, condensed to
rain and gradually the brackish, shallow seas became oceans. It was only then,
that erosion could form new sediments of chemical compositions unknown until
then. It might have been under the influence of the sun's light, atmospheric
electricity and radio activity, that the first essential building stones of what later
would result in life formed. Amino-acids and simple albumens. For what we call
life, it was still too early and the earth first needed an atmosphere to protect it
against the destructive influence of the ultra violet light. It was probably early
algae, containing the necessary chlorophyll, that eventually provided the oxygen
necessary to surround the earth with a protective filter and made further
evolutionary progress possible. Organisms containing this chlorophyll can, using
the sunlight, transform carbon dioxide into carbohydrates and produce oxygen
in the process. For millions of years this oxygen was absorbed by the earth's
crust but when the crust was finally saturated, oxygen was released, in increasing
quantities, into the atmosphere. In the upper layers of this atmosphere, and
under influence of the ultra violet light, the oxygen was transformed to ozone
which in turn absorbed most of the ultra violet light. The increasing oxygen
content of the atmosphere and the decreasing influence of the ultra violet light
made new forms of life possible.

2.4
EARLY LIFE

The oceans provided a better protected and more suitable environment than the
land and thus became the cradle of life. We know that primitive unicellular
organisms, protozoa and sea weeds, lived as early as 2.000 million years ago.
They gradually, over extremely long periods of time, evolved into the first
multicellular organisms we know from about 1.200 million years ago - sea worms,
sponges and jellyfish. Mollusca, soft-bodied unsegmented animals usually having
a hard shell, first appeared some 900 million years ago and Crustacea, animals
with a close fitting chitinous shell like crabs and shrimps, some 500 million years
ago. Leaving us a multitude of fossils that make it possible to study these forms
of early life in considerable detail. Fish species developed some 400 million
years ago or even earlier, during the Palaeozoic (600 to 225 million years ago),
and it was during this period that the earth's atmosphere reached the oxygen
content it still has today. When the land became inhabitable as a result of the
decreasing ultra violet light and the lowering of the sea level, life started
conquering the land. First the plants invaded the land and were soon followed
by the animals.
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During the Carboniferous period, some 300 million years ago, extensive swamps
existed with dense vegetation consisting of ferns, giant horse tails and bear's
breech and with a multitude of insects. About this time the amphibians must
have developed from the fishes and also the first reptiles appeared - lizards,
snakes, crocodiles and tortoises. The Mesozoic, between 225 and 70 million
years ago, saw the emergence of the first primitive mammals in the form of the
duck-billed platypuses and the marsupials. Foremost, however, the period was
the heyday of the reptiles with the gigantic dinosaurs like the Brontosaurus,
weighing some 30 tonnes and 21 meters tall, and the largest known land-living
carnivore, the Tyrannosaur. Since the giant reptiles died out rather suddenly
some 70 million years ago, we tend to think about them as one of the eminent
failures of evolution. However, they dominated the earth for well over 100
million years, an achievement by far not accomplished by man! The end of the
Mesozoic also saw the first ancestor of the birds, the Archaeopteryx.

During the long evolution of life, the Earth also changed dramatically. Volcanic
activity became less and the division between land and water masses changed.
The German geophysicist Alfred Wegener (1880 - 1930), early this century,
developed the Pangea-theory about the drift of continents. According to this
theory there must have been one ancient continent some 200 million years ago 
Pangea (Greek,pan = all comprising andgea = earth). During the Triassic and
Jurassic periods, some 180 million years ago, Pangea started splitting into three
parts:
- Laurasia, an acronym for the landmass of North America, Greenland, Europe

and Asia;
- Gondwana (Africa and South America) named after "Land of the Gonds", a

rock system in India;
- Australo-Antarctic landmass.
The Tethys sea (Greek mythology, Tethys = wife of Oceanus) separated
Laurasia from Gondwana and the Australo-Antarctic landmass. At the beginning
of the Tertiary period, some 70 million years ago, the original landmasses had
all but reached their present positions. Greenland is nearly separated from
Europe and the separation of North America from the Eurasian landmass is in
progress. South America has detached itself from Africa but Australia is still
linked to the Antarctic.

The drift of the continents is not without significance for the later evolution and
distribution of plants, animals and man in all their forms. Landmasses that
became isolated in the process, like Australia, developed their own typical flora
and fauna - the early primitive marsupials of Australia were the ancestors of a
great variety of specialized Marsupials, from the tiny shrew to the large grazing
kangaroo. Other land masses, like the Americas, became much less accessible
and also there development took place in isolation from the Eurasian land mass.

3 Alfred L. Wegener, Die Entstehung der Kontinente und Ouane, 1915.
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When early man, as we will see later, started out on his almost unbelievable
journey to conquer the world, he did not face one continent but various ones.
Once he had reached them, crossing temporary ice bridges on foot and
navigating seas in small rafts, he lived there in isolation from the rest of the
world. In many places, this situation remained so until the great voyages of
"discovery", in the 15th and 16th centuries, brought the first Europeans to the
Americas and Australia. A schematic presentation of the drift of continents is
given in figure 10.

Figure 10.
Drift of continents.

180 million years ago
. Pangea starts splitting .

The present situation

70 million years ago .
The beginning.of the

Tertial"yperiod

When the large reptiles became extinct at the beginning of the Tertiary period,
the Mammals were, at last, liberated from their merciless predators and, in a
great variety of species, started conquering the earth. In the northern
hemisphere and a little less than 70 million years ago, the first Primates, that is
the family of monkey, ape and man, developed as a distinct order within the
class of Mammals. Let us look more closely at these early Primates and focus
on the head.
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The head that eventually would become the symbolic image of man, the seat of
foresight and the spring driving the development process. From Quercy, a region
north of Toulouse, France, and dated some 50 million years ago, come the fossil
skulls and skeleton fragments of Adapis, the European representative of the
family of the Lemuroidae. These lemurs (lemur = Roman spirits of the dead),
squirrel like creatures, did not hold their head like man does but hung it like
monkeys. From their teeth we can infer that they were insect and fruit eaters.
However, the lemurs had some essential characteristics of the Primates. Their
snouts were short and their eyes large and widely spaced. There must already
have been a selection against the sense of smell and in favour of the sense of
vision, leading to the development of stereoscopic vision. From skeleton
fragments, we know that the lemurs had finger nails and a thumb that could be
partly opposed to the fingers. Not claws, but the beginnings of hands. From these
small but important advances, we can now trace man. In the 20 million years
that followed, the evolutionary line that leads to the monkeys branches away
from the line to the apes and eventually man. The fossil records are very
incomplete and the next creature on the main line is probably Aegyptopithecus,
some 30 million years ago, of which a skull was found in Fayum in Egypt.
Compared to our early lemur, the snout of this creature has become shorter and
stereoscopic vision has increased. The creature is definitely larger and the teeth
are ape-like, with big canines. Like the lemur he still lived in the trees. It is the
change in teeth that marks the separation that leads to the evolutionary line of
man. Some 14 million years ago, in Kenya and India, Ramapithecus appears. The
face is again much flatter, the creature probably had full stereoscopic vision and
the ape-like big canines have disappeared. We are evidently nearing the
branching of the evolutionary tree where our history of man, his technology, his
society and his development starts.

2.5
FROM LIFE TO HUMANI1Y: EMERGENCE OF MAN

2.5.1
CARING FOR THE YOUNG
The more advanced animals care for their young and failing to do so would
surely carry the penalty of extinction. Primates, however, have a prolonged
dependence of their offspring on parents. Both physical and, unlike most other
animals, psychological. In the long history of the evolution of the primates this
may have foreshadowed and contributed to the later kinship ties and the
learning ability still to evolve.

2.5.2
WALKING UPRIGHT
Some 5 million years ago, ape-like creatures must have descended from the trees
to live mainly on the ground.
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Maybe this happened when the forests they lived in thinned out due to one of
the many climatic changes, forcing them to move from one tree to another over
the ground. If this was so, it probably happened in what we now call savannah
country. As we have already seen, the creature had "hands" and stereoscopic
vision. To avoid danger on the ground he had to be able to look around quickly
in all directions and the easiest way to do this is obviously to stand upright on
two legs. This left his already well developed fore-limbs free for the handling of
tools, but robbed him to a great extent of another valuable survival capacity 
speed. Intelligence, more than anything else, began to have surviving value and
in the long and slow process of the evolution the brain size increased.

2.5.3
CHANGING DIET
Somewhere along the line, 4 to 3 million years ago, at the transition stage
between ape and man, the creatures shifted from a dominantly vegetarian diet
to meat. This was not without significance in two ways. Meat is far more
concentrated protein than vegetative matter and eating meat cuts down the time
spent foraging and eating by about two-thirds. Time became available to get
food from larger animals which could not be tackled by hungry brute force
alone. Evidently that played a role to develop, by natural selection, the tendency
of all primates to interpose a delay in the brain between stimulus and response.
Eventually that would lead to the human ability to postpone the gratification of
desire and to think in future terms and plan. The most marked effect of an
indirect strategy to enlarge food supply is, however, to foster social action and
communication.

2.5.4
PROGRESSIVE CULTURE AND STRUCTURE
Ifone, rather airy-fairy, defines culture as a learned mode of behaviour inherited
by virtue of belonging to a social group, a kind of unity in life style, and
structure as a relatively permanent system of social positions in, for example, a
group, all but few animals living together have a culture and structure.
Recognizable behaviour patterns are the result from the interplay between these
two elements. This is true for the hunting lion pack in the savannah, the ants in
the temperate forest and the reindeer in the northern tundra's. If, as an element
of culture, one defines tOOl-using as the use of objects from the environment to
serve the purpose of a creature, virtually all animals are tool-users. The nesting
birds, the stone-using sea otters and the hermit crab. Some, like the
chimpanzees, even come very close to tool-making when they chew leaves and
use them as a sponge to draw water from otherwise inaccessible places4

• If
words, yet another element of culture, are defined in terms of audio-symbols
transmitting information from one creature to another, many animals speak.

4 Burchard Brentjens, Siegfried Richter und Rolf Sonnemann, Geschichte der Technik
(Leipzig: Aulis Verlag, 1987, 12).
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The mating call of the forest deer and the warning squeaks of the dolphin and
the mountain hyrax, all effectively transmit information to individuals and the
group.

Where then lies the exact distinction between "us" and "them", between humanity
and the rest? To answer this question we return to the definitions of societal
culture and structure given in chapter 1. Krober and Kluckhohn5

, for example,
defined culture as the "more or less consistent pattern of thinking and acting of
people in a specific society. It consists ofexplicit and implicit behaviourial patterns,
acquired and transferred through symbols which are the specific work of human
groups, including their embodiment in arte-facts. The fundamental core of culture
consists of traditional, in the sense of historically derived and selected, ideas and
particularly the values that accompany them. On the one hand cultural systems can
be considered as the outcome of interaction, on the other they are conditioning
elements with respect to further interaction". Structure, we defined as the relatively
permanent system of social positions connected in social space through a
network of more or less standardized and collectively accepted interactions and
communications. If, in our sociological definition of culture, we replace "people"
and "human groups" by "living creatures", the definition applies, without undue
problems, to animals as well. The definition of structure does not even need
modification to apply to the realm of the beasts.

Where then, to repeat the earlier question, lies the exact distinction between "us"
and "them", between humanity and the rest? Man, we believe, distinguishes
himself from the animals by the progressive character of the culture and
structure of his society. Basically, this means that he can transmit and enlarge,
from generation to generation, the body of culture and structure he genetically
inherits. Transmitting and accumulating culture and structure could hardly have
taken place before man had developed words as symbols. Eventually, to become
efficient in the use of words, he had to develop articulate speech - language. In
the early development process, this language is likely to have been of crucial
importance since it is the major tool that makes unlimited group specific
transmission and accumulation of culture and structure possible. In a sense, the
perception of structure as a social organizing technique and the transmission of
this perception to a new generation is, in itself, a cultural element. There is no
direct way in which the earliest development of speech can be traced, but from
the very early appearance of a tool of a standardised form, the hand axe, more
than 1 million years ago, we can infer the existence of some coherent system of
transmitting symbols.

5 Kroeber, A.L. and Kluckhohn, CI, Culture, a critical review of concepts and definitions
(Cambridge: Cambridge University Press, 1963,357).
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CHAPTER 3
EVOLUTION OF PRIMITIVE MAN:
EARLY HUNTERS AND GATHERERS
(3,5 - 0,04 MILLION YEARS AGO)

3.1
ASCENT OF HOMO FABER

With all but a very few animals, both tool-using and "tool-making" are specific
to the species and, as such, are part of their genetic heritage. With man, tool
using and tool-making became progressive in the sense that experience
accumulated and that each successive generation could draw on the experience
of its predecessors for technical skill and knowledge. Man made tools are,
therefore, not just existing objects used for some specific purpose. They are
artificially produced creations and, however elementary at first, exhibit the styles
prevailing in the community of their makers. Tool-using and tool-making, as an
element in progressive culture, enabled man to adapt himself, in an increasingly
efficient manner, to his environment. Eventually, his tools would even provide
him with important means to master, manipulate and, at some future date, .
maybe, destroy it.

Somewhere between 3,5 and 2,5 million years ago, and in a continuous stage of
transition, one specific ape-like animal became the tool-maker par excellence 
Homo faber. Australopithecus, in his various forms, was probably the first real
tool-user and, maybe, tool-maker in the line of hominids1• He appeared some
3,5 million years ago and only became extinct 2 million years later. He was
rather robust, had a brain of approximately 500 c.c., was heavy browed and had
massive teeth. Remains have been found in South Mrica and in the Olduvai
gorge in Tanzania. He lived in the arid savannah, killed apes and other animals
for food and must have developed some kind of collaboration during the hunt.
Groups were probably male dominated and consisted of some 20 to 30
individuals. By inference we may believe that Australopithecus had made some
remarkable cultural and structural advances. He brought the animals he killed
to his camp sites, his "home" base.

1 J.Bronowski, The Ascent of Man (London: Causton & Sons Ltd, 1973, 40).
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Very few animals do this, they eat their food where they find it. From the skulls
that have been found, it has been established that most of these cousins of
modern man died before 20 years of age and this enables us to make an
interesting speculation with respect to their social structure. Since they were
Primates, childhood was long, say until they were 10, and many were still
helpless children when their mothers died. There must, therefore, have been a
social organization in which these "orphans" were looked·after, made part of the
community and were, in a general sense, trained and educated. This would
certainly have distinguished Australopithecus from most if not all animals.
Australopithecus was, maybe, the first to make tools - simple stone choppers
obtained by hitting two stones together. He may have used symbols in an
organized way for communication, but he was certainly far from developing
language. Some 2 million years ago, Homo habilis appeared and he apparently
lived together in the same area, for some 0,5 million years, with
Australopithecus. The latter might have been the prey of the former. Homo
habilis had a larger brain but was smaller. He made stone choppers and carried
these with him. He was, like Australopithecus, a hunter and was gaining mastery
over a wide range of animals faster and stronger than himself. He could only
survive by the grace of his intelligence, forcing him to advance in tool-making,
communication and social organization. That is, by progressively developing his
culture, social structure and standardized behaviour. A million years ago, he
must have been confronted with the choice of all growing hunter populations 
move over considerable distances or starve. The reason is obvious - hunting
cannot support a growing population in one place and the limit for the savannah
country Homo habilis lived in must have been of the order of 0,3 person per
square kilometre.

So the hunters moved away from their cradle in Mrica over prodigious distances
and by the time of the first interglacial, between 700.000 and 670.000 years ago,
they had definitely spread into Asia and Europe. This hunter has been given the
name of Homo erectus and his camp sites have been found in China (Peking
man), Indonesia (Java man) and Germany (Heidelberg man). We are not
completely sure, but Homo erectus in all probability descended from the stock
of Homo habilis. Homo erectus, in groups not exceeding 30 persons, hunted
large animals under glacial and interglacial conditions, knew how to control fire,
if not to kindle it, and was a proven cannibal. He was a hunting nomad and
developed a tool that would remain universal for a long time - the hand axe.
During the second interglacial, between 350.000 and 300.000 years ago, this hand
axe was manufactured from South Mrica to Southern England and from
England across the Southern half of Europe and the near East to India and
China. The shape and size of this axe is virtually universal and this gives rise to
the speculation that considerable advances had been made in oral
communication. Camp sites show places where animals were butchered, tools
made and food prepared. Systems of extensive collaboration must have
developed.
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Homo erectus, on average, still died young, his average life expectancy did not
exceed 20 years, and there is no indication that the dead were buried with
ceremony, nor are there any signs of adornments.

At this stage, and in order to avoid possible confusion, we will review the
terminology commonly used by archaeologists and anthropologists when they
deal with the hunters2

• Early hunter and gatherer societies refer to Homo
habilis, Homo erectus, Steinheim and Swanscombe man and Neanderthal man.
They form, when considering Australopithecus only a cousin of man, the oldest
societies we know so far. The Cro-Magnon societies of the next chapter
(Aurignacian, Gravettian and Magdalenian), are the advanced hunter and
gatherer societies. The Natufian and Karim Shahir societies, the late hunter and
gatherer societies, foreshadow the early cultivator and pastoralist societies.

About 400.000 years ago, Homo erectus was gradually replaced by hunters and
gatherers that had made notable technological progress and the emphasis in
working stone began to shift from core tools, like the hand axe, to flake tools,
like various types of blades. Remains of these hunters and gatherers have been
found in Steinheim, Germany and Swanscombe, England. Then, somewhere half
way during the third glacial, the Riss, some 200.000 years ago, we come upon the
societies ofNeanderthal man. Neanderthal man hunted in Europe, North Africa,
the Near East, Iran and Uzbekistan. His culture, the Mousterien, lasted well into
the fourth and, for the time being, last glacial, the Wiirm, some 38.000 years ago.
He made striking cultural advances, notably in the better working of stone for
the production of weapons and tools. For the first time, man also buried at least
some of his dead with ceremony and this may indicate the awareness of death
as a personal fate and the dawn of religious feelings. Adornments of
Neanderthal man have never been found. At the height of the last glacial, the
Wiirm, some 38.000 years ago, the first advanced hunters, ero-Magnon man,
moved from Asia to Europe and Neanderthal man disappeared from the scene.

3.2
PORTRAIT GALLERY OF OUR EARLY ANCESTORS

Figure 11, summarizes some important characteristics of and information on our
early ancestors so far - Australopithecus, Homo habilis, Homo erectus,
Steinheim and Swanscombe man, Neanderthal man and Cro-Magnon man.
There is still considerable debate with respect to these characteristics and
information. The characteristics and the information listed in figure 11 are based
on the work of Martens, Piggott and Hawkes.

2 Jacquetta Hawkes, The Atlas of Early Man: Concurrent developments across the Ancient
World 35000 BC - AD 500 (London: MacMillan Ltd, 1980, 13-23).
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Clues with respect to world population figures are derived from the work of
McEvedy and Jones3

•

Figure 1I.
Portrait gallery of our early ancestors.

Australopithecus

,
3;5-1,5 million years ago .
approxirnately1,5 m taIl . .
rObust, ape like, some 60 kg
brain volume some 5OOt.c.
average lifespan about 20 yeats
groupsof20-30 indiViduals. .
semi~arid savannah habitat
east .alid southern· AfriCa
broken bones andstortes as tools
world population about 200.000

Homo habilis

.2,041,7inillionyearsago ..
approximately1;2m tall .
slighter. than ·Australopithecus
brainvoliline some 700..t.c.
average life span about 20 years
groups of 20-30 indiViduals

.semi"aridsavaJinahhabitat
east amisouthern Africa
broken bOnes and stones as too!s
worldpOpWationabout 400.000

3 Martens, ThJ.M. (ed.), De evolutie van de mens: de speurtocht naar ontbrekende schakels
(Maastricht: Uitgave van Natuur en Techniek, 1981).

Stuart Piggott (ed.), The dawn ofcivilization: the first world survey ofhuman cultures in early
times (London: Thames and Hudson, 1961).

Jacquetta Hawkes, The Atlas of Early Man: Concurrent developments across the Ancient
World 35.()()() BC - AD 500 (London: MacMillan Ltd, 1980).

Colin McEvedy and Richard Jones, Atlas of World Population History (Harmondsworth:
Penguin Books Ltd, 1978).
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Homo erectus

700.000c400.000·yem ago . .
approximately 1,5 m tall·
:.tobUSt,flatfaced,heavy browed .
brain volume some 1000 c;c.
avetagelife spanaoout 20 yearS
groups of20 to:30individuals .
seini~arid$avanilah;cold tundra .
Africa, southeast-A,gia; Europe
:stone choppets, hand axes
.worldpopullltiOnaoout 1;7 million

.. . .. . ..

Neanderthal man

2OIHlOO-35.000··yearsago
approximately 1,6 in tall .... .
tobust,muscwar, heavy browed
brain volume some 1400 c.c.·
avetagelife spanaoout25 years
groups·oL20~JO individuals
semi-arid savannah tooold tUJidra
.Middle East, Levant, Eiltope

. variety of stone Weapons andtools
world popUlation about 2 million

Steinbeim and
Swanscombe man
(Homo sapiens)

•

Cro-Magnon man

.35~000-~.OOOyearsago .
approxunatcly 1i~m tall .... .: .
appearancesinillartomOdetn:man
btalnvolUJiJ.esomel600c;c. :.. :.. :
average lifespanabo\l.f 2S yeats··
groupS of JO-120·individua.\i; . .
semi-arid Savannah to cold tUJidta
South-west Asia, Levanl,Eiltope·:···
great variety of weapons. and tools
wotld.·population.·3c4million
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So far, and our history of the development of man has only just begun, we have
covered a span of time that is nearly beyond our comprehension. We started
some 5.000 million years ago when a high temperature gas sphere cooled down
to a partial liquid state - the early formation of Earth. More than 3.500 million
years ago the first solid crust was formed and it took another 1.500 million years
before the first mono-cell organisms like protozoa and sea weeds appeared. The
heyday of the gigantic reptiles, the Dinosaurs, was between 225 and 70 million
years ago. At the end of that period, the first Primates made a hesitant start and
if we boldly place Australopithecus with man, man emerged some 3,5 million
years ago. In the context of the time scale we are considering, it is only a little
later that "modern" man, the Cro-Magnon, migrated from Asia to Europe and
brought with him the society of the advanced hunters and gatherers. It is then,
some 38.000 years BC, that our history of man, technology, society and
development finally begins.

3.3
TIME SCALES

Just to marvel again at the accelerating pace of the evolution, table 4 presents
a time scale showing the most important events discussed so far. When we listed
some important characteristics of and information on our early ancestors we
mentioned that there is still considerable debate on important facts and figures.
The same, unfortunately, applies to the various geological, biological and
historical time scales. The simplified time scale presented in table 4, is based on
the work of Martens and Huxley4.

4 Martens, ThJ.M. (ed.), De evolutie van de mens: de speurtocht naar onbekende schakels
(Maastricht: Uitgave van Natuur en Techniek, 1981).

Sir Julian Huxley, The Atlas o/the Earth (London: Mitchell Beazley Ltd. and George Philip
& Sons Ltd., 1972).
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Table 4.
Time scale from 5000 million to 5 thousand years ago.
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PRE·
CRYPTOZOIC

5000

CRYPTOZOIC

3500
3000
2000
1200

PHANEROZOIC

* PALAEOZOIC

* Cambrian
(600-500)

* OrdoviCIan
(500-440)

* Silurian
(440-400)

* bevonian
(400-350)

* Carboniferous
(350-270)

* Perm
(270-225)

* MESOZOIC

* Triassic
(225-180)

* Jurassic
(180-135)

* Cretaceous
(135-70)

* CENOZOIC

* Palaeocene
(70-60)

* Eocene
(60-40)

* Oligocene
(40-25)

* Miocene
(25-11)

* Pliocene
(11-2)

From high temperature gas to a partial liquid state.

First cooling crust of the Earth.
Cooling down of the Earth's crust.
Seas as the cradle of life.
First multicellular organisms.

Oxygen content of atmosphere reaches its present level. Animals with
closely fitting chitinous sliells: Crustacea.
First fish species.

First dense vegetation. Amphibians develop from the fishes and the
first reptiles appear.

The Mesozoic sees the heyday of the reptiles with, among others, the
gigantic dinosaurs. During this period alSo the first primitive
mammals develop.

First primates.

Aegyptopithecus

Ramapithecus

Australopithecus and Homo habilis.
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·fJJ:IUQDS/DATES
Millions of
)1!8niago

QUATERNARY

• PLEISTOCENE

• Early glacials .
and mter-

tcials
2-1)

• te glacials
and inter
glacials
(1- 0,012)

HOWCENE

(0,012-Present)

fEIUODS/DATJi:S
Tboilsandsof ....
yellrsago

STONE AGE AND
BEGINNING OF
IRON AGE

(Quaternary and
beginning of
Holocene)

• PRIMITIVE
LOWER
PALAEOLITHIC
(2000-400)

• EVOLVED
LOWER
PALAEOLITHIC
(400-40)

• UPPER
PALAEOLITHIC
(40-12)

• MESOLITHIC
(12-10)

• NEOLITHIC
(10-7)

• IRON
(6 onwards)
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EVENTS

See continuation of this table for detailed sub divisions.

See continuation of this table for detailed sub divisions.

See continuation of this table for detailed sub divisions.

EVENTS

Early hunter and gatherer societies of Homo erectus.

Early hunter and gatherer societies of Steinheim, Swanscombe and
Neanderthal man.

Advanced hunter and gatherer societies of Cro-Magnon man,
Aurignacians, Gravettians and Magdalenians.

Late hunter and gatherer societies of the Karim Shahir and Natufian
people.

Cultivator and pastoralist societies in the fertile crescent.

Early peasant and aristocrat and peasant societies in the fertile
crescent and early Mesopotamia and Egypt.
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Pt;RlODS/DATES
ThOUsands of
years. ago

Early hunter and gatherer societies of Homo erectus.

GLACIALS AND
INTERGLACIALS

EARLY
GlACIALS
AND
INTERGlACIALS
(2000-1000) Australopithecus and Homo habilis.

lATE GlACIALS
AND
INTERGlACIALS

* GlJNZ
(1000-700)

* INTERGlACIAL
(700-670)

* MINDEL
(670-350)

* INTERGlACIAL
(350-300)

* RISS
(300-110)

* INTERGlACIAL
(110-80)

*wURM
(80-12)

HOLOCENE

(12-10)

Early hunter and gatherer societies of Homo erectus.

Early hunter and gatherer societies of Homo erectus, Steinheim and
Swanscomb man.

Early hunter and gatherer societies of Homo erectus, Steinheim and
Swanscomb man.

Early hunter and gatherer societies of Neanderthal man.

Early hunter and gatherer societies of Neanderthal man.

Early hunter and gatherer societies of Neanderthal man and the
advanced hunter and gatherer societies of Cro-Magnon man,
Aurignacians, Gravettlans and Magdalenians.

Late hunter and gatherer societies of the Karim Shahir and Natufian
people.
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CHAPTER 4
PRELUDE TO THE NEOUTIDC
FOOD REVOLUTION:
ADVANCED AND LATE HUNTERS AND
GATHERERS (38.000 - 8.000 BC)

4.1
COMPARATIVE UNIFORMITY

What, perhaps, is the most striking about the advanced and late hunters and
gatherers, is the comparative uniformity of the structure and culture of their
societies, including their technology. That the living wrested from vastly different
environments is meagre, is indicated by the total world population and the
population densities. Around 38.000 BC the world population is somewhere in
the region of 2 million and by 8.000 BC has risen to, maybe, 4 million.
Population densities, on average, do not exceed 0,3 person per square kilometre.
Figure 12, presents a map on which the major sites where remains of early man
have been found are marked by dots. Shaded areas represent the approximate
areas of human occupation between 10.000 and 8.000 Be. Arrows give an
indication of the probable migration directions1

•

1 Martens, Th.J.M., De evolutie van de mens: speul10cht .naar ontbrekende schakels
(Maastricht: Uitgave van Natuur en Techniek, 1981).
Stuart Piggott, The Dawn of Civilization: the first world survey of human cultures in early
times (London: Thames and Hudson, 1961).
Norman Stone (ed.), The Times Atlas of World History (London: Times Books Limited,
1989).
Chris Scarre (ed.), Past Worlds: the Times Atlas of Archaeology (London: Times Books
Limited, 1988).
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Figure 12.
Comparative uniformity: world of the advanced and late hunters and gatherers.

4.2
TECHNOLOGICAL RESOURCES

In the 2,5 million years before the opening of the period presently under
discussion - the Upper Palaeolithic and Mesolithic - the ancestors of the
advanced and late hunters and gatherers had slowly made advances in
developing technologies for hunting, fishing, gathering, shelter and clothing.
Stone, ivory, bone, antler and shell were utilized, as well as more perishable
materials such as, for example, wood, bark, vegetable fibres, skin, hair and
tendons. Each successive generation had painstakingly drawn on the experience
of its predecessors and the early hunters and gatherers, primarily due to the
progressive nature of their social structures and cultures, had adapted
successfully to widely different environments. Crude stone choppers, used for
maybe 2 million years, were first replaced by heavy core tools and, about 350.000
years ago, by lighter and much more versatile flake implements.
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With the opening of the Upper Palaeolithic, some 40.000 years ago, technology
had accumulated to such an extent that the advanced hunters and gatherers had
available, within the limits of their possibilities, the first complete "toolkit"z. This
"toolkit" consisted of general purpose knives, burins, scrapers, axes, gravers,
whetstones, saws, wedges, awls, needles and other skin working equipment.
Instead of using the stone cores and rough flakes common in the Lower
Palaeolithic, tools were now made more and more from long, narrow, blades,
struck from stones deliberately shaped to yield "blade cores". These ''blade cores"
were then retouched, in a variety of ways, to yield spear and arrow tips, knives
and scrapers. The long-distance weapons that were made with the "toolkit", such
as the spear, the spear-thrower, the sling and the bow, were among the most
significant technological achievements of the time. A later development,
probably connected with the migration and vanishing of the larger prey animals
in western and central Eurasia, due to climatic changes about 10.000 years ago
or even earlier, was the use of microliths - tiny blade inserts - which could be
hafted in groups to antler, wood and bone, to produce tools and armatures for
weapons. Not only did these microliths add to the variety and flexibility of the
existing implements, they also enabled the hunters to replace only one
component of their damaged spear tips, instead of throwing away the result of
many days of toil. During the Mesolithic, beginning some 12.000 years ago, when
some of the hunters and gatherers in the Near East became semi-nomadic and
the late hunter and gatherer cultures developed, sickle blades, grinding stones,
mortars and pestles, cereal storage pits and cereal roasting ovens came into use.
Foreshadowing the next stage of development - that of the cultivators. Figure 13,
presents the advances in stone working techniques from 400.000 years ago to
8.000 Be - from core via blade tools, to the microliths.

Figure 13.
Advances in stone working technology from 400.000 years ago to 8.000 Be.

.COImTOOL llLADETOOL
............

Ml<:R.(){jlrnS· ..

Z Jacquetta Hawkes, The at/as of early man: Concurrent developments across the Ancient
World 35.()(}() BC - AD 500 (London: MacMillan, 1980, 24).
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Sources (fIgure 13):
Jacquetta Hawkes, The atlas ofearly man: concurrent developments across the Ancient World 35.000
Be - AD 500 (London: MacMillan, 1980).
Martens, ThJ.M., De evolutie van de mens: speurtocht naar ontbrekende schakels (Maastricht:
Uitgave van Natuur en Techniek, 1981).

Table 5, presents a review of the technological resources of the early, advanced
and late hunters and gatherers. The table has been arranged in such a way that
special emphasis is given to the materials used and the primary functions of the
technologies. In addition, we asked ourselves the question in which institutional
sphere the technologies functioned and, for the time being, distinguished
between the kinship (KI), economical (EC), political (PO) and religious (RE)
institution. In paragraph 4.4.3, we will see that the kinship institution is the only
fully developed and manifest institution in the hunter and gatherer societies. All
the technologies, therefore, function exclusively in this sphere.

Table 5.
Technological resources of the early, advanced and late hunters and gatherers.

TECHNOWGICAL RESOURCES INSTITUTIONAL
SPHERES

KI EclpolRE

MATERIALS USED
..

Stone; wood; bark; vegetable fIbres; pigment; clay; coal; Dsooth; bone; antler; slieU; ivory; skin; Iiair; tendons and
animal fat.

HUNTING, FISHING ANDFIGHTINGTECHNOWGY
~

Striking blades and bladelets from carefulllu selected and
prepared stone cores; flaking, trimming, bunting, rainding,
sharpening, perforating and ~lishin~tone tools; aftin~
stone weapon heads (microliths) to ne, wood and ant er;
~ cuttin\and sawing wood, bones, antler and other
matenals; fIre ardening wooden sc:arheads; matting;
hunting and t~!ingmethods; gat ering methods, including
collection of . cereals.

Hand axe and handled axe; cutting knives; batons; h:;yoons;
stabbin~ and throwing spears; spear-throwers; bow an
arrow; ISh hooks; lines and nets for flS~ bird and game
trap~gj various sorts of traps for big an small game;
fow orks; toggles; carrying poles and hunting masks.

'---

TECHNOWGY TO MAKE AND MAINTAIN
TECHNOWGY

r---

Scrapers; burins; axes; gravers; whetstones; saws; knives;
wedges and awls.
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TECHNOLOGICAL RESOURCES

.. -.

TECHNOLOGY FuIl.PREPA,RINGANJJSTORING FOOD

Cooking, roasting, drying and smoking meat and fish.

Fire; stone lined pits for stewing larger animals; drying racks;
storing pots and pits for collected cereals; roasting pits for
cereals.

.. .. .. . . .... .

TECHNOLOGY FORSlIELTERAND HOUSEHOW ••

Matting; lighting and warming.

Windbreaks; skin, stone, twig, mud and bone huts (round,
oval, oblong and sometimes with sunken floors); fireplace;
hearth; sana floors in caves; torch, fat lamps; stone Dowis;
quems, grinding stones, pestles and mortars.
.... .

.TECtiNOLOGYFQRCLO'I'HlNG ANUADORNMENT

Curing and sewing skins.

Fur c!othin8; needles and other skin working equipment;
shoes; multitude of ornaments; combs.

INSTITUTIONAL
SPHERES

D······••••••••••••••••

·TECHNOI..OGY FOR TRANSPORT

Floats, boats and paddles; skis and sledges; levers and rollers. II
TECHNOLOGY FOR RELIGION

Fh:ins clay (fired sm~ clay figurines); mixing pigments;
pamtmg and sculpturmg.

Sources:
1. Burchard Brentjens, Siegfried Richter und Rolf Sonnemann, Geschichte tier Technik (Koln:

Aulis Verlag, 1987).
2. Jacquetta Hawkes, The atlas of early man: concun-ent developments across the ancient world

35.()()() Be - AD 500 (London: McMillan, 1980).
3. Melvin Kranzberg and Carroll W.Pursell, Jr. (ed.), Technology in westem civilization: the

emergence of modem industrial society - earliest times to 1900 (London: Oxford University
Press, 1967).

4. Martens, Th.J.M., De evolutie van tie mens: speurtocht naar ontbrekende schakels (Maastricht:
Uitgave van Natuur en Techniek, 1981).

5. Stuart Piggott, The dawn of civilization: the first world survey of human cultures in early times
(London: Thames and Huason, 1961).

6. Chris Scarre (ed.), Past Worlds: the TImes Atlas of Archaeology (London: Times Books
Limited, 1988).
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4.3
HISTORICAL HIGHLIGHTS

4.3.1
ADVANCED HUNTER AND GATHERER SOCIETIES IN EURASIA

4.3.1.1
CRO-MAGNONS

At the onset of the last glaciation, South West Asia, the eastern end of the
Mediterranean and the mountains of inner Asia were not adversely affected by
the glacial conditions and it might have been here that the direct ancestors of
Cro-Magnon man were hunting. Around 38.000 BC, Cro-Magnon man had
finally emerged and was spreading from Orient to Occident. The emergence of
Cro-Magnon man, named after a rock shelter of that name near the village of
Les Eyzies in the Dordogne in France, coincided with the relatively rapid decline
of the Neanderthal societies we discussed previously. Did Neanderthal man, in
a relatively short period and in a straight line, develop a modern anatomy? Or
did the two societies contact when Cro-Magnon man spread from Asia to
Europe and were the Neanderthals genetically absorbed by the Cro-Magnon?
Of course, there is always the possibility that the Neanderthals were less efficient
at hunting and fighting than the Cro-Magnon and were dispossessed by force of
their hunting grounds. Cro-Magnon man might even have brought diseases to
which the Neanderthals were not immune. Just as the first European explorers
brought devastating diseases to some of the isolated societies they visited. The
various theories, unfortunately, remain conflictint. All we know for certain, is
that in the opening millennia of the period presently under discussion the
Neanderthals disappeared from the scene and were succeeded by modern man -
the Cro-Magnon. Eventually, and from the rather modest Aurignacian start, the

brilliant Magdalenian societies developed.

4.3.1.2
AURIGNACIANS

The successors of the early Cro-Magnon stock we call the Aurignacians, named
after the French locality of Aurignac where their camp sites were first found.
Tool making involved striking thin blades from stone cores and the use of
burins. Their soCieties are, therefore, often referred to as the "blade and burin"
societies. They extended as far as northern Iraq and Afghanistan, reached
western Europe by the way of the Balkans and central Europe and spread as far
as the Pyrenees and Cantabria.

3 Martens, Th.J.M. (ed.), De evolutie van de mens: de speurtocht naar ontbrekende schakels
(Maastricht: Uitgave van Natuur en Techniek, 1981,284-291).
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4.3.1.3
GRAVETIIANS
The Aurignacians were followed by the Gravettians who made further advances
in the "blade and burin" techniques and in the "art" of cave painting and
sculpturing. Their spread to the west was probably by a southerly route and
there is evidence that they were strongly established in Greece and Italy from
where they may have reached southern France, Spain and Portugal. In the east,
they reached the southern Urals and the centre of their societies is likely to have
been in central and eastern Europe where they became the "great mammoth
hunters". The flint work of the Gravettians was small and made from narrow
bladelets with deep retouch. After flint, bone and ivory were frequently used for
weapons and tools and for a great variety of adornments in the form of beads,
bracelets, pins, etc. Remarkable are the female figurines, the "Venuses", with full
breasts, pronounced buttocks and often with signs of advanced pregnancy. They
are the very first three dimensional expressions of man and might express a
strong preoccupation with procreation and fertility. From campsites found, we
even have a fair idea of the dwellings, particularly those of the "great mammoth
hunters" in central and eastern Europe. Basic family units were housed
separately, either in groups of individual dwellings or in clusters of dwellings
joined together, each unit always with its own fire place. Sand and mud floors
have been found and occasionally remnants of post holes, but it is unlikely that
the dwellings had elaborate superstructures. Mammoth tusks, bones and skins
were used as building materials and exhibit a surprising sophistication. In the
more temperate regions, twig and daub huts existed and rock shelters and caves
were used when available. The hunters, however, were all nomads and shelter
for the extended families was usually provisional and most likely used
intermittently.

4.3.1.4
MAGDALENIANS

The Gravettian societies might have given rise to the most brilliant and,
eventually, most successful advanced hunter and gatherer societies found so far
- the Magdalenian. These societies, named after La Madeleine in France, were
centred on France, south-west Germany and Cantabria, penetrated south to
Valencia and east to Poland. They prospered from as early as 17.000 BC, until
about 10.000 BC, under the rather harsh conditions of the last glacial. The
Magdalenians, like most of the other late Cro-Magnon, were tall, often more
than 1,80 metres, had a brain capacity of some 1.600 c.c., exceeding that of
modern man, and must have been comparatively muscular. They were skilled
tool makers and lived, when conditions were very harsh, like in winter, in caves
and under protruding rocks. The cave paintings, for which the Magdalenians are
most famous, concentrate in France to regions west of the Rhone and south of
the Loire. In Spain, they are found in Cantabria, Old Castile and Andalusia and
in Italy near Tivoli, Otranto and Palermo. The paintings in Lascaux, France, and
Altamira, Spain, are among the most famous ones.
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Sculpture and engraving were also raised to great heights and since some of
their carving was done on daily utensils, it must have been done, at least partly,
for sheer aesthetic pleasure. The paintings, sculptures and engravings, both by
their subjects and techniques, point to significant advances in culture and social
structure and the Magdalenians must have had well developed languages and
rather advanced social systems based on kinship.

4.3.2
ADVANCED HUNTER AND GATHERER SOCIETIES IN THE AMERICAS
AND AUSTRALIA
So far, we have been dealing with the societies of Eurasia and we will now relate
these societies in time to the first human penetration of the Americas and
Australia.

4.3.2.1
AMERICAS
In the Americas, no Neanderthal or earlier human beings have come to light
until now and, at some time in the past, the ancestors of the indigenous
American population must have made their way from the Old to the New
World. The indigenous population, the Indians, are of the mongoloid racial type
and it has been established that their blood groups show virtually none of group
B and in some regions nearly 100 percent of group 0, strongly suggesting that
they derive from a small, homogeneous, ancestral group4. This pioneer group
must have crossed from Siberia to Alaska during a period when this was easily
possible, for example during periods with ice-free land bridges. During the last
glaciation this might have been the case twice - in the period between 24.000
and 18.000 Be and in the period between 10.000 and 9.000 Be. Lately there is
some evidence that the first migration might have taken place as early as 40.000
years ag05

. Whether 40.000 or 20.000 years ago, it can still be said that the
descendants of the first Siberian migrants peopled the vast American continent
with remarkable speed. Equally remarkable is the fact that, within a few
thousand years after their arrival, they have achieved the wholesale destruction
of the game roaming the grasslands of the north American west and south-west.
Giant bison, camels, stag-moose, musk-oxen and horse, have all fallen to the flint
tipped spears and arrows6

• From the Great Plains, the hunters and gatherers
moved to Middle and South America where they arrived at the Strait of
Magellan around 9.000 - 8.000 Be.

4 Jacquetta Hawkes, The Atlas of Early Man: Concurrent developments across the Ancient
World 35.000 BC - AD 5()(J (London: MacMillan Ud, 1980,22-23).

5 Leslie Aiello, Discovering the Origins ofMankind (London: Trewin Copplestone Books, Ltd.,
1982, 86-87).

6 Norman Stone (ed.), The Times Atlas of World History (London: Times Books Limited,
1989, 36-37).



Prelude to the Neolithic Food Revolution: advanced and late hunters and gatherers 135
Historical highlights

In the period under consideration, most of their societies were not so advanced
as the Eurasian ones we discussed earlier. Around 8.000 BC, in what are now
Mexico and Peru, however, noticeable advances were apparently made and
hunters and gatherers moved from the exploitation of a rather narrow spectrum
of the environment to broader spectrum exploitation7 (for similar developments
in Eurasia, see paragraph 4.3.3).

4.3.2.2
AUSTRALIA

Likewise, in Australia no Neanderthal or earlier human beings have been found.
The different early Australian populations, the people with the skulls resembling
those of modern Chinese and those with skulls resembling Homo sapiens from
Java, may have entered Australia via two different migration routes as early as
35.000 BC. The first type might have reached Australia via Indochina, Borneo
and New Guinea, the second via the Indonesian island of Timor. The geological
evidence suggests that, in this period, Australia was never linked to either the
Asian mainland nor to Timor and the migrants must have come by sea. A
crossing of at least 80 kilometres and as such, considering their very limited
technological resources, a remarkable feat. The Australian societies in this
period were less advanced than the Eurasian ones and the indigenous
Australians would remain primitive hunters until the arrival of the first
Europeans many millennia later.

4.3.3
LATE HUNTER AND GATHERER SOCIETIES IN EURASIA

4.3.3.1
END OF THE WURM
When the Wiirm glacial drew to an end, in western and central Eurasia,
dramatic changes were in the air. The open tundra of the advanced hunters, no
longer near the ice, became encroached by forests and a multitude of rivers,
streamlets and lakes. There was a burst of vegetation not experienced since the
interglacial following the Riss some 100.000 years earlier. The big game,
depending on their tundra habitat and the conditions near the edge of the ice
sheets, moved north. Smaller animals in great numbers took their place and the
hunters were forced to adapt their technology and techniques in order to obtain
an adequate supply of food. Microliths gradually replaced earlier hunting and
gathering tools and gathering itself probably became more important because of
the more lush and diverse vegetation. Increasingly, man began to exploit a wider
spectrum of his environment, supplementing his diet more and more with fish,
crabs, mollusca, fruits and, maybe, even wild grains.

7 Richard Stockton MacNeish, in JA.Sablof and C.C.Lamberg-Karlovsky (ed.), The Rise and
Fall of Civilizations (Menlo Park: Cummins Publishing Company, 1974, 46-47).
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The decreasing dependence on big migratory game and, hence, the decreasing
need for pursuit of this game, combined with increased gathering, slowly brought
about what would later prove to be a significant change in life style - the nomads
became semi-nomads. Some of the advanced hunters and gatherers in western
and central Eurasia, unwilling or unable to adapt the fabric of their societies,
moved north following the herds of their prey animals and they occupied new
hunting grounds in northern Germany, southern Scandinavia, northern Russia
and Siberia. In north Africa and parts of the Near East, the retreating ice made,
generally speaking, living conditions downright worse. Rainfall diminished, the
abundant herds of plain animals dwindled and the hunters and gatherers had the
choice of migrating and adapting or starving and dying out. So migrate and
adapt some of them did. They too shifted from their traditional hunt to hunting
smaller animals, fishing and fowling and, most importantly of all, to gathering
wild vegetable food in quantities sufficient to supplement their subsistence diet.
Technology, techniques and life style changed accordingly.

4.3.3.2
PEOPLE OF THE FERTILE CRESCENT
The earliest late hunter and gatherer societies in the Old World we find in the
Near East, including the western slopes of the Zagros mountain range, and
microliths and grinders were in use here as early as 13.000 Be. The exploitation
of a very narrow spectrum of environmental resources has given way to what
Flannery calls a "broad spectrum wild resources utilization,e and the collection of
wild cereals becomes part of the gathering package. It was, however, in the
Levant that these beginnings led to full late hunter and gatherer societies such
as the Natutian in Palestine and the Karim Shahir in Iraqi Kurdistan. The late
hunters and gatherers enlarged their subsistence by again increasing the
spectrum of wild vegetative matter collected and from the composite sickle
blades, mortars, querns, grinding stones, pestles and pounders found, we can
infer that the seeds of wild cereals were collected and consumed in sizeable
quantities. Still, in this period, there is no convincing evidence that these cereals
were sown and reaped. The Natufians were of early Mediterranean stock with
delicate features and, on average, just over 1,50 metres tall. They lived in the
open mouths of rock shelters and on the terraces in front of them and some of
the encampments already had the character of villages. The nomads had, long
last, become semi-sedentary. From the refuse found at the various sites it is,
however, clear that hunting was still the main way of procuring food. The Karim
Shahir societies are, in many aspects, similar to the Natufian societies, but it is
here that obsidian appears for the first time as an indication of long distance
trade. Both in the Karim Shahir and the Natufian societies, evidence of funeral
rituals have been found.

8 K.V.Flannery, in JA.Sablof and C.C.Lamberg-Karlovsky (ed.), The Rise and Fall of
Civilizations (Menlo Park: Cummins Publishing Company, 1974, 245-264).
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4.4
STRUCTURAL,CULTURALANDINSTnITnITONAL
CHARACTERISTICS OF SOCIE1Y

4.4.1
RECONSTRUCTION OF A TYPICAL HUNTER AND GATHERER SOCIElY

4.4.1.1
SOURCES OF KNOWLEDGE: ARCHAEOWGY AND THE LMNG HUNTERS AND
GATHERERS
For a good understanding of the development process in its later stages, it is
imperative that we have a clear picture of how it started and it is therefore that
we elaborate to a considerable extent on the hunter and gatherer societies.
Before we just do that, we have to ask ourselves an important question first.
What do we really know about the advanced and late hunters and gatherers in
Eurasia, their geographical distribution, the environmental conditions they had
to cope with, their appearance, their tools, their culture and social life? Some
camp sites, stones, bones and "art" is all that survived and we must make our
inferences from these. When doing so, we will have to keep in mind continuously
that only a very small fraction of the evidence has survived the ravages of time
and that unearthing this rare evidence has, by and large, been a matter of
chance rather than the result of organized prospective work. The different sites
found so far, provide us with some idea about the distribution and the
development in time of the advanced and late hunters and gatherers. From the
geological evidence, we can reconstruct at least the general environmental
conditions prevailing at the time. Skulls and bones, allow us to reconstruct the
appearance of our early ancestors and to compare their features with those of
modern man. But even here one has to be careful. Statements regarding their
height, brain capacity and general physiology can be safely made, but statements
regarding, for example, the exact colour of the skin and the amount and
distribution of body hair are highly speculative at best. Of what is left of their
shelters, weapons, tools, art and adornments, we can get a fair impression of
their technological advances. Anything we say about the structure and culture of
their society, in spite of, for example, the magnificent and emotionally appealing
art they have left us to enjoy, is both speculative and suggestive. But then,
speculations about the way our forebears lived have engaged generations of
scientists and laymen alike and it is impossible for modern man to resist the
temptation.

To add weight to our speculations we have, carefully, combined and interpreted
the available material evidence in the form of artifacts with our knowledge of
the present day hunters and gatherers. In the more remote parts of the world
and in areas where agriculture is not possible, there are still people that hunt
and gather vegetable food for their subsistence, as we think our early ancestors
might have done.
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The Eskimos of the Arctic (the ones that only hunt and fish), the Pygmies of the
Congo Basin, the Andaman islanders in South East Asia, the Bushmen of
Southern Africa and some of the Aborigines of Australia still hunt, fish and
gather under conditions that are very similar to those during and at the end of
the Wiirm glacial. They are already few in numbers and the day will soon come
or, when we write this, has already passed, that their way of life has disappeared
altogether. Studies of the life-styles of these people have provided us with some
tentative but important clues from which inferences can be made with respect
to our ancestral hunters and gatherers. The most striking observation is perhaps
that, although the present hunters and gatherers live in widely different
environments, from the Arctic to the tropical rain forests, their societal
structures and cultures have many aspects in common. They are all nomads,
their communities are small and consist of loosely integrated families living in
bands and their kinship relations are extended by marriage alliances. The
extended family is the focus of social and, in fact, of all life. There are no
formalized groups or institutions that can be distinguished as purely religious,
political, military, economic or otherwise. The extended family is the
organization that undertakes all roles and the labour division is mainly by sex
and age. Food and the devices employed obtaining it, are the focus of economic
life. Leadership, as a political function, is merely an attribute of age and family
affiliation and formalized leadership is extremely rare. Society is essentially
egalitarian and people derive status from age, sexe and personal proficiency in
specific tasks. The supernatural is tremendously important and the most
prominent ceremonies are restricted to the ''Rites de Passage" and are concerned
with an individual's life crisis rites of birth, puberty, marriage and death.

The environmental conditions under which the advanced and late hunters and
gatherers lived in the period between 38.000 and 8.000 BC varied widely and,
certainly in this aspect, they did not differ much from the living hunters and
gatherers. From the harsh glacial conditions the mammoth hunters had to cope
with in central and eastern Europe to the more temperate conditions in the
south in the post-glacial period. The physical appearance of these hunters must
have been very similar to that of modern man and showed the same kind of
variation we find today. The Magdalenians, for example, were heavy boned and
tall with an average of 1,80 metres. The Natufians were relatively light boned
with delicate features and averaged only 1,50 metres. Food and the devices
obtaining, preserving and preparing it must have been the focus of life and the
environmental conditions made some sort of shelter and clothing necessary.
Those that migrated by sea did not swim and would have employed a suitable
means of transport. Last but not least, the hunters and gatherers created the
magnificent "art" we can still enjoy today.
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4.4.1.2
KINSHIP: DOMINANT ELEMENT IN SOCIE1Y
How then, were the hunter and gatherer societies organized and how did they
co-operate? There is very little archaeological evidence related to these issues
and all we know is that the average basic group consisted of some 20 to 30
persons and that different groups occasionally joined. Whether to hunt, to spend
winter time together, or for certain ceremonies, we just don't know and we will
have to take our clues from the living hunters and gatherers. Before we tum to
them, we will return, once more, to the apes, our early cousins in the
evolutionary process. Animals in general and apes in particular, as we all know
from our visits to the zoo, do not repress their sexual urges and their dominance
submission hierarchy or, in other words, their ''pecking order", is the only
regulating mechanism. Apes simply mate, humans don't. They repress their sex
urges in terms of numerous taboos - sexual activity is generally private, the
exposure of genitalia is regulated, there are limitations to age and relationships
of partners and incest, as a rule, is not allowed. Related to this repression
channelling is a unique, more or less stable and structured alliance between man
and woman that would later evolve into the institution of marriage. This
alliance, in its various forms, is one of the bases of kinship. In the contemporary
hunter and gatherer societies there are various reasons for these alliances.
Young people want to establish themselves as adults. The labour division in
hunter and gatherer societies is such that, unless males and females share the
work as husband and wife - men hunting with their fellow men, women providing
the essential vegetative addition to the diet - each would remain an appendage
of another family, usually that of their parents. Then, of course, there is the fact
that individuals want children. Political alliances have to be made with other
bands living in adjacent territories and certain types of marriage rule serve to
maintain peace. The ''marriage rule" might be a matter of "marrying-out" or being
"killed-out".

From an institutional point of view, the existing hunter and gatherer societies are
entirely based on kinship. All the societal functions - religious, political, military,
economical, health, educational, social security, art, etc. - are governed by
kinship principles. Every man and woman can define his or her relations to every
person with whom he or she has any social dealings, whether of his or her own
group or another, by means of the terms of biological relationship. If someone
is not a relative, that person belongs to the "outgroup". Usually he is then
considered to be a competitor in the struggle for the necessary means to sustain
life and in this capacity is looked upon as an enemy or an "Untermensch". That
is, if he is considered to be human at all!

Human kinship, the social organization derived from biological affiliation, is not
exclusively based on parenthood and cannot simply be expressed in genealogical
terms. Some existing primitive societies, like some of the Aborigines, have not
even formally linked intercourse with pregnancy and birth and, hence, do not
know the biological father of a child.
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The band society, the name we have given to these primitive societies, is the
simplest and smallest of known human societies, but even the band contains
groups and categories. Normally, certain nucleus family ties can be distinguished,
regulating intercourse and the mutual relationships to the offspring resulting
from this intercourse. More important, however, is the fact that a number of
these nucleus families, remaining together more often than with others in the
band, form an extended family. Usually, these extended families are patrilateral
and brothers and the families of these brothers tend to hunt and gather together
and camp close to each other whenever possible. Several extended families form
a band. The most common type of band organization is the patrilocal band, in
which one individual marries another from outside (band exogamy) and in which
the married couple joins the male partner's band (virilocal marital residence).
Since the children grow up in the father's band, the band is called patrilineal. As
we said before, biological paternity is not all that relevant to the way the society
is ordered and it is more important that a person is a member of the band he
is born into and that the band ranges and gathers in a particular area. Hence,
preference is often given to the term patrilocal9

• The father is simply the
husband of the mother and whoever he is, is not really so important.

4.4.1.3
ECONOMY: FEAST AND FAMINE S1YLE OF LIFE, EXCHANGE, SHARING AND
PROPERlY
Food and the knowledge and technology employed obtaining it, is the focus of
economic life among bands. There are bands in the colder climates that almost
entirely depend on the kill of the hunt, but gathering is equally and sometimes
even more important in the more temperate and tropical climates. The most
salient technological limitation is that concerned with food preservation and
storage and the most salient lack of control is that over the environment. Game
is either abundant or scarce, depending on the climate, the season or other
uncontrollable factors. The means of subsistence are either plentiful or not
available at all. Once a quantity of food is acquired, all relevant activities stop
until new food is necessary and these cultures have what is often called a "feast
and famine" style of life. The future is always uncertain and one group of hunters
may be successful when another in the band is not. One camp is in a location
with an abundance of edible roots, another is not. Exchanges of food between
families and groups within a band are, therefore, necessary and in all hunting
and gathering societies these exchanges are made. Exchange is almost always on
the basis of reciprocity. Goods, favours and labour are exchanged between
people of kin on the assumption that returns will balance out in the long run.
A-symmetrical exchanges within the band and between bands are rare. Sharing
is an expectation of a moral order and a rule of etiquette, as well as the core of
the value system. One simply shares because it is the right thing to do, just as
much as one has the right to receive later.

9 Elman R.Service, The Hunters (Englewood Cliffs: Prentice-HaIl, Inc., 1966, 34).
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Sharing is extended to all natural resources on which the band depends and
these resources are communal property in the sense that the territory will be
defended against strangers when necessary. In a way, sharing creates sociability
and sociability increases one's status in the group. Private property in our
modern economic sense of creating economic classes is unknown and the items
that seem most like private property are those that are very individually used 
weapons, clothing, amulets, etc.

Whether the attitudes of the contemporary hunter and gatherer societies related
to exchange, sharing and property were those of the advanced and late hunters
we don't know. All we know for certain is, that in the closing millennia of our
period some of the dead, for example with the Natufians, were buried with
weapons, amulets and adornments which must have been theirs and were
obviously considered private property in the non-economic sense.

4.4.1.4
POLITICS: POWER, CONFLICT AND INTERNAL AND EXTERNAL DIVERSI'lY
Internal diversity and conflict are every day conditions in any organization and
also in the band societies. Since bands range in specific territories, sooner or
later they will come into conflict with bands that intrude "their" hunting grounds.
There must, therefore, be some authority and mechanism to preserve and
regulate internal social order and to defend the band's territory against
encroachment by strangers. The problems related to internal diversity and
conflict concern (1) rule making, (2) rule application or administration and (3)
rule adjudication or administration of justice and maintenance of "law and
order". Normative rather than existential ideology looms large in the band
societies and normative rules refer to ethics, etiquette and morality and are
devices for transforming and constraining individual desires into behaviour that
serves the much wider social end of the band. Administration is the role
authority assumes with respect to the problems of concerted group actions. With
the band societies, leadership moves from one person to another, depending on
the personal knowledge and skill required for a specific action. The societies are
characterized by a lack of formal leadership and more often than not there is no
such position as a chief co-ordinating all activities. Whatever control temporary
leaders have, it is always derived from their ability to effectively mobilize their
skill and knowledge for the cause at hand. Failure to perform in a certain action,
immediately results in the loss of temporary leadership status. Naturally, there
are always persons who combine skill and knowledge in such a great variety of
activities that they will become much more influential than anybody else in the
band. Although they may become full leaders, they remain informal leaders and
their position can best be described as charismatic. In essence, charismatic
leadership is of an advisory nature and influential rather than having formal
authority.
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Systems of reinforcement are always based on some accepted use of sanctions
and these sanctions range from exclusion by general consent from common
privileges or the group as such, to ridicule, physical violence and death. Quarrels
between two persons of kin are usually settled by an elder or by a kind of
contest, either in the form of a game or a real duel. Punishment by physical
violence or death is rare and if death is the punishment, execution is performed
by someone in the family in order to avoid feuds between families and,
externally, bands.

With respect to external diversity and conflict we can say that if the Biblical "an
eye for an eye and a tooth for a tooth" would be the rule, the band societies
would be in a perpetual state of warfare and feud. Observations have, however,
shown that peace is the normal condition and that actual warfare is rare. If there
is warfare, it is seldom intense, prolonged or bloody and the reasons for this are
obvious. Hunting and gathering societies do not have the technologies to store
and preserve food in quantities and, hence, cannot sustain military effort for a
prolonged period. In addition, there is no important economic stimulus since
there is little gain in plunder and since the birth-death ratio is such that it is rare
for the population pressure to become so serious as to cause fighting over
territorial acquisition. In view of the nomadic life-style and the low productivity
of the economy, enslaving captives does not serve a purpose either, clubbing the
enemy, the "Untermensch ", to death is far more efficient.

Although warfare and prolonged feuds are rare, they continuously threaten since
the band as a whole will usually undertake to avenge an injury to one of its
members. Warfare is avoided by the custom that the guilty person has to submit
himself to the punishment by kinsmen of the slain or insulted person and
sometimes the band of the culprit may punish him before the other band can
retaliate.

4.4.1.5
RELIGION: DOMINANCE OF THE SUPERNATURAL
The contemporary band societies are characterized by a rather rudimentary
technology and, hence, their naturalistic knowledge is limited. Naturalistic, in the
sense of existential explanations that refer, or claim to refer, to things and events
in nature as nature reveals itself to the senses. Individuals, of course, have
considerable amounts of naturalistic knowledge, but this knowledge is not truly
part of the society's intellectual pattern until it, one way or another, assumes a
more abstract expression and can be imparted on others. In this ability of
abstract expression lies one of the limitations of the band societies. Their
rudimentary technology goes hand in hand with a lack of specialization and it
has been observed that cause-and-effect relations are not understood or not fully
understood. Most band societies are essentially a-historical and non-evolutionary
in their thinking and the general feeling is that little if anything has ever
changed since creation and that no future change is expected.
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The passage of time, in the form of day and night and the seasons, is realized,
but apparently life does not require to make explicit a great number of temporal
units. Counting, just to mention another aspect, is usually limited to 5 or 6 and
after that come "many" or "very many"lO.

Logically, there is nothing that cannot be explained by supernatural means and
not even the sky is the limit. It would seem that the less people know in a
naturalistic sense, the more they seem to know and are sure they know, in a
supernaturalistic sense. The attempts made at controlling nature, the
environment, by naturalistic means are numerous and continuous, but doing
one's best is apparently not sufficient. The social time invested into attempts at
supplementing knowledge and skill by supernatural means and magic is
immense. The supernatural, it appears, is invasive and the day to day life is full
of spirits with whom any person in the band may establish contact. The dead are
not dead as long as they are remembered by the living and these "memory
pictures" of the dead, the ''spirits of the dead", are just as much part of the band
society as the living themselves. Age old values and norms are embodied in the
''spirits of the dead" and through them transferred to the contemporary society.
Since there is hardly any stratification in the band societies, there is no spirit
hierarchy and a spirit is important only in relation to a specific function or
activity. All persons in the band can establish contacts with the spirit world and
instruct others in the supernatural and natural aspects of life. There are,
however, always some that excel at it, or make others believe they do. These
shamans, the Siberian Tungustic word for medicine-man, are not full time
specialists but rather leisure time ones. They are some sort of religious
practitioners but certainly not priests. The typical shamanistic way to come into
contact with the spirits is through possession, when the spirits enter the shaman
and use him as a medium. Shamans are medicine men and therefore mostly
concerned with illness, but their divinatory powers may extend to rain making,
influencing the turn of the hunt, enhancing fertility, etc. In addition, they are
often the valued instructors of the young. The supernatural also finds its
expression in ceremonies and one of the most interesting is totemism. A totem
is a species of plant, animal or, sometimes, another object of nature that is
conceived to be in a mystical social relationship with the members of an
extended family or band. Each such group is responsible for the ceremonies that
ensure the continuity and well being of its totemic animal, plant or whatever.
Totemic ceremonies have a number of aspects in common. The members of a
totemic group perform a secret ritual to insure that the animal or plant species
will multiply and prosper and there is a service in which the ceremonial leader
publicly tastes a bit of the totem (in every day life there is usually a taboo on
consuming the totem). Thereafter, the members of the totemic group taste a bit
and, last but not least, the assembled people can feast freely upon the totem.

10 Georges Ifrah, From Olle to Zero: A Universal History of Numbers (New York: Viking
Penguin Inc., 1987,6-7).
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Each band may have a number of totems and composite bands may have very
many.

Band society distinguishes itself from modern society in its overwhelming
emphasis on the supernatural over the natural. From this, it would follow that
the most usual context for artistic expression in the band society is the
supernatural. Art, the advanced Magdalenian hunters have left us. From
engravings on utensils and small sculptures to the magnificent cave paintings.
Figure 14, shows the bearded dancer of Les Trois Freres in the Ariege, France,
wearing a mask, antlers and animal skins.

Figure 14.
Dancing figure.
Les Trois Freres, Ariege, France.

The suggestion that the dance was part of a totemic ritual, with the shaman
trying to become possessed by the spirits of his totem, is almost inescapable.
From Montespan in the Haute Garonne, also in France, we know the crouching
cave bear, modelled in clay, the skull between the paws and with stabbing marks
clearly visible in his clay flanks. Here too, the suggestion that the clay model was
part of a totemic or hunting ritual is inescapable. The clay modelled bisons at
the Tuc d'Audoubert cave, again in the Ariege, may fall in the same category
as the crouching cave bear and are dated 17.000 to 12.000 years ago. Taking our
observations of the living hunters and combining them with the clues from the
advanced hunters, we may safely say that art was an aspect of the hunters'
attempt to control nature and society by supernatural means and that this
attempt was as ritualized as any of the other supernatural means employed.
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With the advanced hunters there was no "art for art's sake", but this is not to say
that there was no personal satisfaction at all in early art and enjoying the results.
It only means that art had not yet become detached from its religious function
to become a specialized, self-sufficient and institutionalized end in itself.

4.4.2
QUALITATIVE AND QUANTITATIVE SUMMARY OF STRUCTURAL AND
CULTURAL ELEMENTS OF SOCIElY
The ideal typical reconstruction of the society of the advanced and late hunters,
based on archaeological findings and on what we know about the life of the
living hunter and gatherer societies, enables us to analyze the societies in a more·
structured manner. Table 6, presents a review of the analysis of structural and
cultural elements. The quantitative data available are limited to group sizes,
population densities and world population. Even these, however, contain a wide
margin of error and should be seen as indications only. Most statements are,
therefore, qualitative.

Table 6.
Structure and culture of the advanced and late hunter and gatherer societies.

STRUCIURE CULTURE

DIFFERENTIATION VALUES AND GOMS,NORMS AND
The degree of differentiation is low and the EXPECTATIONS
diversity of social~sitions is almost entirely Both values and norms, are derived from
based on biologic and kinship elements what is considered functional for the
and applies to differences between men and extended family and the band. Values and
women, young and old, strong and weak. norms that serve the interest of these

groups are ethicaIly right and morality is
aimei:l at group preservation. The major
individual virtues are loyalty towards the
gr0d} and a temporary leader, bravery,
stea astness, sacrifice, courage, wisdom,
endurance, strength and virility. The
woman's major VIrtues are docility and
fertility.

Most band societies are essentially a-
historical and non-evolutionary in their
thinking and acting and theJeneral feeling
within a band is lIiat little,· anJ1hing, has
ever changed since creation an that no
future change is expected.

KNOW HOW AND KNOWLEDGE
There is nothi}tg in heaven or on Earth that
cannot be explamed b~ supernatural means
and this sulfitrnatural ooms large in all
aspects of e. The most striking
characteristic of the band society, in this
respect, is its surprising concomitant of
ignorance and omniscience.
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STRUcroRE· CULTURE

SOCIAL DISTANCE KNOW HOW AND KNOWLEDGE
The social distance is small. Communication (continued)
and interaction are based on biological Little attempt is made to control nature by
differentiation of positions within a very naturalistic means, but a tremendous deal of
small kinship grO,:&As a result the social social time goes into attempts to control
distance is of a hi y primary nature. nature by supernatural means.

Knowledge, and particularly naturalistic
knowledge, is ve~ restricted. Not in the
least because of t e limited naturalistic
know-how and technology. Individuals, of
course, have their fair amount of naturalistic
knowledge or th~ would not survive. The
accumulated sm body of naturalistic
knowledge, know how and technol~ is
common to the band and is painst ngly
transmitted from generation to tteneratlon.
Very slowk' but very persistent y, this body
becomes t e most important engine of
further progress.

SOCIAL INTEGRATION
The degree of social integration is hit* and
based on few and clearly dermed posItions
based, in turn, on biological differentiation.
The positions are strong and uncontested.
All other "institutional" functions are related
to these positions and p'crformed informally
in an intermittent and oiffuse way.

STRATIFICATION
There is little social layering since
ine~ualities in distribution of material
we th, power and prestife are small or
even absent. Sharing is t e core of the value
system and private property in the modern
economic sense is unkDown. Each person
has approximatet the same access to vital
resources as his ellows. Individuals are
vested with power and prestige in relation to
sEecific activities. Since these activities and
t e ability to perform them vary, individuals
with power and prestige vary. Leadership is
diffuSe and intermittent. Sometimes,
individuals with more than average skills and
knowle;e in a variety of important fields
become u1I leaders, but even then, their
~sition is more of an advisory and
influential nature than one of formal
authorit6" Homogeneous sUb-grou~s form
within t e band, mainly on basis 0 sexe and
age differences and the ranking of these
sub-groups is based on the same criteria.
When the advanced hunters became semi-
nomadic, splitting up of bands may even
have resulted in segmented and rudimentary
hierarchical structures between bands.
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.. ....................
STRUCTURE CULTURE ............

SCALE
Groups of some 200 people, consisting of
about 5 extended families, rans.e in a
territory of some 600 square kilometres. The
average population density is close to 0,3
~rson per s~uare kilometre. Around 8.000

C, the worl 's population is estimated at
about 4 million.

4.4.3
SOCIETAL FUNCTIONS AND THE DEGREE OF INSTITUTIONALIZATION
The hunter and gatherer societies are egalitarian in the sense that they are non
ranked and non-stratified. But even in these egalitarian societies, there is a
status differentiation based on the division of labour which, in tum, is based on
the biological categories of age and sexe. Within these basic categories,
individuals derive personal status, in the sense of positions of prestige, through
such qualities as strength, endurance, agility, wisdom and proficiency in specific
fields of knowledge and skills. These aspects, however, always have to be visibly
related to the maintenance of existence and for this maintenance many functions
have to be fulfilled. The economic functions focus on food and the knowledge
and skills employed in obtaining, preserving and redistributing it. Political
functions relate to the rule making, application and adjudication necessary for
the regulation and preservation of internal and external social order. In the
religious context, totemic and other rituals are indispensable to supplement the
small body of naturalistic knowledge and to provide an additional feeling of
security. Children have to acquire the knowledge and skills to properly fulfil
their roles as grown-ups and to contribute to the preservation of the traditions
of the band. The sick need to be taken care of and comforted. All these
functions, however, are diffuse and intermittent and the function linked
behaviour patterns are only apparent if and when the occasion arises. The best
hunter will lead the hunting parties and exercise the corresponding functions for
the duration of the hunt. Once the hunt is over, he simply returns to the rank
and file of the band again. Likewise, the shaman, after leading the totemic dance
preceding the hunt, might join the hunters or return to his workshop to make
new weapon heads to replace the ones that are lost in the hunt. In the advanced
and late hunter and gatherer societies, kinship is obviously the only fully
developed and manifest institution. As yet, other separate systems of integrated
positions, aimed at the accomplishment of, for example, economical, political
and religious aims, are absent. The kinship institution does not only warrant the
survival of the community, regulates the sex urges and provides a means of
identification and emotional security, but serves all other conscious and
subconscious aims as well. The functions of the kinship institution, the "mother
of all institutions", are summarized in figure 15.
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Figure 15.
Summary of the major functions of the kinship institution during the period of
the advanced and late hunters and gatherers.

:-:c,~

·FUNCTIONS

military

health

educational

justification
DOOns ltlld
values

..

. KINSHIP

RECOGNIZABLE INSTITUTIONAL SPHERE

ECONOMICAL IPOLITICAL IRELIGIOUS

supplementa-
.. lion knowledge

proyisionof
eOmfor:t

inter:natand
external .
integration ..

setting .
priorities

allocation·of
positions

manipillation of
· power

I·satisfaction of
needs

creation·of
benefit

· social security
....

recreation

identification
~

.sex regulation

procreation

•preservation

I

...

..



Prelude to the Neolithic Food Revolution: advanced and late hunters and gatherers 149
Role of technology and other prime movers in the development process

In the next period, that of the cultivators and pastoralists, we will see that some
of the functions extricate themselves to some extent from the kinship institution.
Notably those in the religious, political and economical contexts, and, at first
hesitantly, develop their own structures and cultures. With the advance of the
development process, more and more functions will extricate themselves, but
when all is said, kinship will be the decisive factor for many millennia to come.

4.5
ROLE OF TECHNOLOGY AND OTHER P' ',ME MOVERS IN THE
DEVELOPMENT PROCESS

4.5.1
DEVELOPMENT TRENDS AND THE INTERRELATION OF THE PHYSICAL
ENVIRONMENT AND SOCIETAL STRUCTURE AND CULTURE

4.5.1.1
ALTERNATING PERIODS OF SLOW AND RAPID DEVELOPMENT
A review of the archaeological evidence in the period between 3,5 million years
ago and 8.000 BC shows that relatively long periods of slow development
alternate with relatively short periods of rapid development. The idea of such
alternating periods is not new. Both Toynbee11 and Lilley12, just to mention
two examples, distinguished such periods and, of course, tried to find answers
with respect to the nature of the phenomenon. Toynbee, mainly concerned with
the genesis, rise and fall of civilizations, postulated a challenge and response
theory based on the stimulus of hostile physical and, to some extent, social
environments. Lilley, concentrating specifically on technological progress, arrived
at two complementary conclusions - (1) the form of society has a very great
effect on the rate of technological progress and (2) the rate of this progress is
a fundamental factor in determining the form and in bringing about the necessity
for a change from one social form to another. Translating Toynbee's and Lilley's
causal factors in terms of the concepts we defined in chapter 1, we find the
physical and social environment and the social structure and culture, including
the technology element, as possible causal factors of development.

4.5.1.2
PHYSICAL AND SOCIAL ENVIRONMENT

Throughout the period between 3,5 million years ago and 8.000 Be, due to the
relatively simple structure and culture of his society, man was extremely
vulnerable with respect to his physical environment.

11 Arnold Toynbee,A Study of History (New York: Weathervane Books, 1972).

12 S.Lilley, Men, machines and history (London: Thames and Hudson, 1948).
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This vulnerability is best illustrated by the relatively low population densities and
the relatively slow population growth. Before the 19th century, estimating world
and regional populations and densities is a tricky business at best. Getting
involved with such estimates for prehistorical periods is downright dirty business.
One has to determine habitable areas on a time scale of geological dimensions,
devise hypothetical food chains and speculate on feeding patterns, just to
mention some of the cleaner aspects. McEvedy and Jones13

, however, made an
interesting attempt at throwing some light on the population and density issues.
They take the foraging patterns of the great herbivorous apes of today's world
as a starting point. These apes literarily spend the day munching their way
through the forests and, for adequate foraging, required approximately one
square kilometre per adult animal. Based on today's apes, the Australopithecine
population of 2 million years ago is estimated between 70.000 and 1.000.000,
with the betting on the lower end of this range. The successor of
Australopithecus and Homo habilis, Homo erectus, had shifted along the food
chain and, when given the opportunity, was for at least 50 per cent carnivore.
This move from herbivore to (partial) carnivore status led to a decline in
population per unit area. There are two important reasons for this phenomenon.
The first is found in the densities of prey animals and the fact that most of them
were migrating species that had to be followed, often for days, before they could
be killed. The second, stems from the fact that Homo erectus, and his successors,
could no longer digest the most abundant vegetation, grasses and leaves, and
had to gather edible plants selectively over much wider areas.

Based on these considerations, McEvedy and Jones arrive at densities of 0,1
person per square kilometre for Homo erectus and estimate his population at
1,7 million around 350.000 years ago. Bronowski14, without discriminating
between the various hunter and gatherer cultures, mentions densities of
approximately 0,7 per square kilometre. Flannery15, making a distinction
between narrow spectrum hunters and gatherers and broad spectrum ones,
arrives at densities of respectively 0,3 and 1 to 2 per square kilometre. When we
combine the estimates and arguments put forward by these and other authors,
a pattern emerges that might not be too far from the truth. The narrow
spectrum hunters and gatherers of the Homo erectus type probably attained
densities of approximately 0,1 per square kilometre. Whenever the environment
allowed them to supplement their diet significantly with edible plants, their
successors - Swanscombe, Steinheim, Neanderthal and ero-Magnon man - did
better with densities somewhere between 0,2 and 0,7 per square kilometre.

13 Colin McEvedy and Richard Jones, Atlas of World Population History (Harmondsworth:
Penguin Books Ltd, 1978).

14 J.Bronowski, The Ascent of Man (London: Sir Joseph Causton & Sons Ltd, 1974, 45).

15 Kent F.Flannery, in c.c.Lamberg-Karlovsky and Jeremy A.Sabloff, The Rise and Fall of
Civilizations: Origins and Ecological Effects of Early Domestication in Iran and the Near
East (Menlo Park: Cummings Publishmg Company, 1974).



Prelude to the Neolithic Food Revolution: advanced and late hunters and gatherers 151
Role of technology and other prime movers in the development process

When, first in the fertile crescent of the Old World, narrow spectrum hunting
and gathering gave way to semi-nomadic broad spectrum patterns like, for
example, with the Natufian and Karim Shahir people, densities approached, and
even slightly exceeded, 1,0 per square kilometre. Densities that were, probably,
attained too by the first dry land cultivators. Mter two million years of evolution,
and after populating 5 continents as carnivorous hunters, the more progressive
societies acquired a growing taste for vegetative matter again. A decrease in
foraging range went together with an increase in densities and by 8.000 BC these
densities again approached the values of the great apes two million or more
years earlier! Contrary to these apes, however, man had increasingly developed
the ability to transform nature to human use and had not confined himself to
one particular and narrow environment. He jumped the environmental fence, not
once but numerous times, and so increased his range and, slowly, his numbers.
When the icecaps finally withdrew at the end of the Wiirm, the total world
population must, on basis of the densities mentioned and the range of suitable
land available, have approached the 4 million mark. This gain, however,
compared to an estimated Homo erectus population of 1,7 million four hundred
thousand years earlier, had been almost exclusively achieved by an extension of
range. By around 10.000 BC, the limit of this process had been reached. The
social environment, in the sense of the social environment relevant for the social
units studied, had enabled the fabric of the hunter and gatherer societies to
diffuse. The physical environment constituted an unsurmountable obstacle for
further development. Further population growth and increase of densities could
only be achieved by further structural and cultural changes. Figure 16, presents
the growth of the world population between 2 million and 5.000 years ago.

Figure 16.
Growth of the world population between 2 million and 5.000 years ago.
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4.5.1.3
STRUCTURAL AND CULTURAL CHANGE
Although communities remained vulnerable with respect to their physical
environment, the period between 3,5 million years ago and 8.000 BC saw
considerable change. There were periods in which man extended his range and
periods in which the population densities increased. By 8.000 BC, locally
population densities had even risen to about four times the earlier levels.
Compared to his ancestors, Cro-Magnon man had at his disposal a wide range
of technology.

In face of these developments a number of important questions arise. Has the
physical environment an impact on structural and cultural change in general and
technological change in particular and, if so, in what ways? If technological
change has an impact on the structure and culture of society and this structure
and culture, in turn, affect technological change, what is the nature of these
relations? Does structural, cultural and technological change has an impact on
the physical environment itself? In the period between 3,5 million years ago and
8.000 BC, there must have been numerous and continuous challenges to man's
existence. First mainly originating from the physical environment but later, when
the societal structure and culture became more complex and group specific,
increasingly origination from the social environment as well. In face of the very
incomplete archaeological evidence - finds often depend on chance and, so it
would appear, on the regional density of archaeologists - it proved to be
impossible to reconstruct, over long periods time, coherent, global and detailed
change patterns. That being the case, we chose a cruder measure and identified
and analyzed three broad change situations. They are certainly not the situations,
but should rather be seen as both the sum of many previous and similar local
occurrences and the beginning of a next change sequence.

The three situations relate to:
migration of Homo erectus from his cradle in Africa to Europe and Asia.
Starting about a million years ago;
replacement of Homo erectus by Homo sapiens. Starting between 350.000
and 300.000 years ago and culminating, around 40.000 years ago, in the
emergence of Cro-Magnon man;
change from narrow spectrum hunting and gathering to a much broader and
diversified spectrum of edible wild products. First taking place in the fertile
crescent at the end of the Wiirrn, some 12.000 years ago and eventually,
about 10.000 years ago, leading to the Neolithic Food Revolution.
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4.5.2
ADAPTOR DIE

4.5.2.1
QUEST OF HOMO ERECTUS: JUMPING THE ENVIRONMENTAL FENCE
Some 1,5 million years ago, Australopithecus in eastern and southern Africa was
succeeded by Homo habilis. This primitive hunter, probably numbering less than
0,5 million, was slowly gaining mastery over a wider range of prey animals.
About 800.000 years later, descendants of Homo habilis, hunters and gatherers
of the Homo erectus type, not only inhabited Africa, but had spread into Europe
and Asia as well.

Why, more than a million years ago, did some of the hunters and gatherers jump
the environmental fence and start a migration over prodigious distances into
what, for them, must have been a fearsome unknown? If the attachment of the
present day hunters and gatherers with their ancestral hunting grounds is
anything to go by, it was certainly not because of a vague longing for adventure
and new horizons. More likely, their existence was threatened by either a direct
change of the physical environment or rising population densities. Since there
is no convincing evidence of an overall climatological change - people of Homo
erectus stock continued to inhabit southern and eastern Africa - a direct
deterioration of the physical environment is not a likely cause. More likely, and
over tens of thousands of years, the progressive structure and culture of the
Homo habilis and Homo erectus communities - of which we cannot directly
identify specific elements - led to a more effective exploitation of the
environment. At first without causing long distance migration. As a result of
continuing population increase, densities locally began to approach the limits of
what the land could sustain without destruction of the environmental resources.
This must, in first instance, have forced the hunters and gatherers concerned to
intensify their hunting and gathering techniques. We have no way of knowing
what precisely changed in their societal structure and culture, except that crude
stone choppers were replaced by the more effective hand axe and that people
learned how to use fire, if not how to kindle it. The intensified exploitative
techniques only led to a further deterioration of the situation. Population
densities began to exceed the carrying capacity of the land and locally the
physical environment became increasingly hostile. Not as a result of climatic
change, but as the outcome of the actions of man himself. The response to this
hostile environment, in the absence of the capacity to rapidly increase the
technological resources, may have been largely in the structural sphere. Kinship
groups were forced to split up, not only within the boundaries of their traditional
territories, but also beyond. Gradually the range of the hunters and gatherers
widened and they successfully entered new territories in Europe and Asia at the
onset of the Gunz glacial. Homo erectus probably set out for his quest with a
dark skin.
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This may have been so, because sunlight makes vitamin D in the skin. If Homo
erectus had been white in Africa, his skin would have made too much, possibly
hampering the metabolism, causing calcium precipitation in a wide variety of
organs16 and blocking his further evolution. Moving north-east, Homo erectus
would have needed to let in all the sunlight there was and the process of natural
selection would have favoured those with whiter skins17

• In this way, further
biological differences between communities developed and racial divisions
became apparent. The widening of range had other consequences too. It
stimulated the emergence of group specific structural and cultural elements
which, in turn, must have become not only a source of differentiation but also
of tension among communities. The social environment became a challenge too.

All in all, some 700.000 years ago man had achieved a unique feat - he had
escaped from the narrow confinement of his original environment. In this feat
lies another great distinction between man and most animals. A million years
ago, when Homo erectus started his migration north-east, away from the semi
arid savannah of his origin, the Topi gazelle was one of his many prey animals.
Virtually unchanged by the one million years that have passed since then, the
Topis still roam the East African plains today. In their complete and passive
adaptation to the savannah environment lies their weakness. If the climate would
change and the seasonal rains cease, the Topis would become extinct. If they
would attempt to migrate to another habitat they would meet the same fate.
Only man responded to new hostile environments by further developing his
structure and culture and particularly his technology. By doing so, he breached
the confinement of the habitat of his cradle and set out to conquer the world.
Figure 17, summarizes the developments we have outlined so far. Physical
environment prime mover sets are white. Structural, cultural and institutional
prime mover sets are shaded.

16 F.S.P. van Buchem, Nederlands leerboek der inteme geneeskunde (Amsterdam: Scheltema
en Holkema NV, 1958,441-442).

17 J.Bronowski, The Ascent of Man (London: Causton & Sons Ltd., 1973,50).
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Figure 17.
Schematic presentation of the main stream development process between 1,5
million and 700.000 years ago.
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4.5.2.2
EMERGENCE OF HOMO SAPIENS: MORE BRAINS AND BETTER TOOLS
Between 700.000 and 350.000 years ago, throughout the last part of the Gunz,
the subsequent interglacial and the Mindel, people of Homo erectus stock
continued to extend their range. Although there is evidence of biological change,
the changes in the societal structure and culture were, for all we know, not
dramatic. The survival experience, however, no matter how insignificant at a
time, must have been painstakingly transmitted from generation to generation.
The body of knowledge and know how related to hunting, gathering and stone
working grew.

A noticeable change probably occurred in the interglacial between the Mindel
and the Riss (350.000 - 300.000 years ago), when a turn in climate affected the
physical environment significantly. Prey animal populations changed and the
vegetation became less sparse. At that time, biological alterations must have
accrued and finds from Steinheim and Swanscombe suggest that a new creed of
man, with rather modern features, had evolved from Homo erectus - Homo
sapiens. The cumulation of structural and cultural survival traits must have
enabled man to react to an environment with a widening spectrum of game and
wild plants. Within a relatively short time span more sophisticated, effective and
diverse flake tools took the place of the traditional universal core tools. The
control of fire became common and some communities learned how to kindle
it as well. Armed with fire and better tools man could now face the challenges
of the long Riss and Wiirm glacials to come. In due course, the technique of
flaking made it possible to develop long distance weapons and Neanderthal man,
in the interglacial between the Riss and the Wiirm, some 100.000 years ago,
might have been the first to use a throwing spear. At the beginning of the Upper
Palaeolithic and at the height of the Wiirm, some 40.000 years ago, modern man
- Cro-Magnon - emerged. He was probably the first, spurred by the harsh glacial
conditions, to develop a complete "tool kit". The long distance weapons that
were made with this "tool kit", such as the spear thrower and the bow, were the
most significant innovations of the time. But also in other fields technological
progress was surprising (see table 5). Various types of shelter developed.
Clothing and adornments reached a high level of sophistication. Boats must have
been invented. Apart from the technology element and the extension of range
- man might have reached the Americas as early as 40.000 years ago and
Australia somewhat later - the other societal structural and cultural changes
remained, for all we know, minor. The communities that emerged with Cro
Magnon were still small, entirely kinship based and essentially egalitarian with
intermittent and diffuse positions. The world population, estimated at 1,7 million
in the times of Homo erectus, some 40.000 years ago had risen to approximately
2 million. Figure 18, summarizes the developments between approximately
700.000 and 40.000 years ago. Physical environment prime mover sets are white.
Structural, cultural and institutional prime mover sets shaded.
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4.5.2.3
FROM NARROW TO BROAD SPECTRUM HUNTING AND GATHERING: PRELUDE TO
THE NEOLITHIC FOOD REvOLUTION
From about 40.000 years ago, right trough the second part of the Wiirm, the
advanced hunters and gatherers continued to increase their range without great
changes in the fabric of their societies. When the ice caps finally withdrew, some
12.000 years ago, the world population had risen to between 3 and 4 million.
The end of the Wiirm brought considerable changes in the physical environment.
In some parts of Eurasia like, for example, western and central Europe, the
climate became much milder and the vegetation denser. In other parts, the rains
ceased and forests and savannas became steppes and deserts.

Whatever the nature of these environmental changes was, it seriously threatened
the existence of those concerned. Survival reactions took, as usual, different
forms. Some communities, clinging to their old way of life, moved north with the
retreating ice and the big game. Others gradually adapted their societies to fit
the changing conditions and it is on these societies that we concentrate in this
paragraph. The retreating big game forced the hunters to adapt the relevant
technology to smaller and swifter game. More diverse and versatile microlith
tools replaced the heavier and larger flake ones. The abundant vegetation and
the multitude of rivers, streamlets and lakes led to a change in gathering and
fishing techniques. Wild fruits, roots, seeds, snails, mollusca and fish increasingly
entered the diet. From the exploitation of a relatively narrow spectrum of the
environment, the hunters and gatherers gradually commenced exploiting a much
wider one. Most significant, in the light of further development, is that the
exploitation of a broader spectrum led to a change in migration patterns. People
commenced to converge seasonally on places where there were abundant fruits,
edible plants and fish and intensively exploited specific micro environments.
They became semi-sedentary. This both called for and made possible new
technologies. Sickle blades, grinding stones, mortars, pestles, storage pits and
cereal roasting ovens developed. Temporary dwellings emerged there where
people seasonally converged and grew into semi-permanent villages. Very
hesitantly, at first, the contours of new divisions of labour developed and food
surpluses made it possible for individuals to become part time specialists in, for
example, stone working and religion. The improved nutritional situation led
again to population growth and regionally population densities became so high
that groups had to split up and segmented and rudimentary hierarchical
structures between bands developed. The change from narrow to broad spectrum
hunting and gathering, was certainly not the exclusive achievement of the
Natufian and Karim Shahir people of the fertile crescent. In north-west India
and in the Tehuacan valley in Mexico in the New World, roughly at the same
time, similar developments took place. Figure 19, summarizes the developments
between approximately 12.000 and 10.000 years ago. Physical environment prime
mover sets are white. Structural, cultural and institutional prime mover sets are
shaded.
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Figure 19.
Schematic presentation of the main stream development process between 12.000
and 10.000 years ago.
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When we now return to the questions we raised in paragraph 4.5.1.3 under the
heading "structural and cultural change" we can, for the entire period from about
3,5 million until 10.000 years ago, come to the following conclusions:
- the direct and indirect impact of the physical environment on societal

structure and culture was very great;
- man reacted to the challenges of this environment mainly by developing new

technologies and by extension of range;
- new technologies, particularly by the end of the period presently under

discussion, significantly affected other structural and cultural aspects and
these aspects did not fail to have their impact on the development of other
new technologies;

- man's increasing surviving capacity did have its impact on the physical
environment. The American hunters and gatherers, for example, achieved the
wholesale destruction of the game of the North American west and south
west.

4.6
LEADERS AND LAGGARDS

Although we started this chapter by saying that the most striking observation
related to the hunters and gatherers is the comparative uniformity of their
societal structure and culture, including their technology, this was not to say that
there were no leaders and laggards.

By the end of the period presently under discussion, we can distinguish three
main types of hunters and gatherers:

those that are unable or unwilling to change their life style. They move north
and follow the retreating ice. They maintain their age old societal structure
and culture, including their flake tools, and continue to exploit a narrow
spectrum of the environment;
those in western and central Eurasia that adapt to the milder climate and the
changing flora and fauna by developing microlith technologies and by
gradually widening the exploitation of their respective environments;
those in the Near East, like the Natufians and the Karim Shahirs, that exploit
a wide spectrum of environmental resources and that become semi sedentary.
Differing in detail, but the same in essence, similar developments might have
occurred in the New World, where hunters and gatherers, in what now are
Mexico and Peru, break with age old customs by becoming semi nomadic18

•

18 Richard Stockton MacNeish, Speculation about How and Why Food Production and Village
Life Developed in the Tehuacan Valley, Mexico, in The Rise and Fall of Civilizations
(Menlo Park Cummins Publishing Company, 1974, 43-55).
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The Neolithic Food Revolution now dawns and it is this revolution that will
really end the world unity of the hunters and gatherers. Mter this revolution,
people in different parts of the world will live on increasingly different material
bases. From then on, the world will be really a world of leaders and laggards.
Eventually yielding the extremes of today - the Papuan stone-tipped arrow in the
mountain valleys of New Guinea and the jetliner touching down in Port Moresby
less than 500 kilometres away.
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5.1
MORE MULTIFORM WORLD

The Neolithic Food Revolution, growing from what must have been, at first, a
fragile new way of exploiting the environment, ended the relative world
uniformity of the hunter and gatherer societies. In paragraph 4.3.2, we saw that
by 8.000 BC, microlithic broad spectrum hunters and gatherers existed in both
the New and the Old World. In the Tehuacan valley in Mexico hunters and
gatherers had shifted from hunting over a wide area in all seasons, to systems
of well scheduled subsistence activities in terms of particular seasons and micro
environments. Similar developments took place in north-west India and the
fertile crescent in the Middle East.

It was in the fertile crescent that some of the broad spectrum hunters and
gatherers, for the first time, learned so much about their ecosystem that they
succeeded to develop dry land cultivation of cereals on a significant scale and
to domesticate caprines. The earliest permanent villages we know developed in
Anatolia, in the Zagros, in Palestine and on Cyprus. In the closing millennium
of the period presently under discussion, some of the cultivators in the fertile
crescent moved south-west, from the hills into the dry and hot alluvial plain of
the Tigris-Euphrates complex and, in the process, developed hydraulic cultivation
techniques. In the New World and in north-west India, similar developments
took only place after 5.000 Be. In 5.000 BC, the world's population, cultivators,
pastoralists and hunters and gatherers, is estimated at 5 million. The hunters and
gatherers still forming the vast majority.
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5.2
TECHNOLOGICAL RESOURCES

5.2.1
LEADING EVENTS AND PLACES
The leading events in the period 8.000 - 5.000 BC are the domestication of
plants and the development of swidden cultivation, the domestication of animals
and the beginning of a pastoralist way of life, the invention of potting, spinning
and weaving and, eventually, full fledged sedentary cultivation with village and
even town life and the hesitant beginning of hydraulic cultivation. Around 5.000
BC the people of Siyalk, on the north Iranian plateau, are among the first to
work copper and by doing so foreshadow the end of the stone agel. The people
of the fertile crescent and the Tigris-Euphrates complex are the spearheads of
these events in time and extent. Developments in the different areas, however,
do not always occur in a kind of "natural" sequence. Herding and breeding
animals not always precede the cultivation of cereals and the early cultivators
are not always the early potters. The people in the Zagros area, for example, are
herding and breeding goats and sheep even before 8.000 BC and settled village
communities come later. In Anatolia and the Levant, the cultivation of cereals
comes first, followed by cattle herding and breeding. The people of Khirokitia,
on Cyprus, are sedentary cultivators by 6.000 BC, but abandon their attempts at
potting in favour of polished stone techniques. In Middle and South America
and in what is now north-west India and Pakistan, late hunters and gatherers
commence exploiting a wider spectrum of environmental resources by 8.000 BC
or even earlier. The inhabitants of the Tehuacan valley in Mexico, between 8.000
- 5.000 BC, go through increasingly advanced stages of development2• Broad
spectrum hunter and gatherer micro bands, each consisting of about three
extended fatnilies, gradually give way to seasonal macro-micro bands. During
winter time, people obtain most of their food by hunting and trapping in micro
bands. In spring, summer and fall, they coalesce and a number of micro bands
now form a macro-micro band. Leaf cutting, seed collection, pod picking and
small scale cultivation of squash, chili and avocado are important activities. It
is estimated that 54 per cent of the food still comes from hunting and trapping,
40 per cent from collecting vegetative matter and 6 per cent from cultivating
plants. Before 5.000 BC, however, there is no evidence of permanent villages in
Middle and South America.

Jacquetta Hawkes, The Atlas of Early Man: COnCU"ent developments across the Ancient
World 35.000 BC - AD 500 (London: MacMillan Limited, 1980, 44-45).

2 Richard Stockton MacNeish, in C.c.Lamberg-Karlovsky and Jeremy A.Sabloff, The Rise
and Fall of Civilizations (Menlo Park: Cummings Publishing Company, 1974, 42-55).
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In the Indus area, broad spectrum hunters and gatherers are present around
8.000 BC, but evidence of full sedentary life before 5.500 BC is contested3

•

5.2.2
DOMESTICATION OF PLANTS
The earliest evidence of domestication is found in the fertile crescent of the
Middle East. Here, the higher valleys of the Zagros, Anatolia and the Levant,
are characterized by a relatively low average precipitation, inhibiting the growth
of extensive forests. In winter, there is the moist air of the Mediterranean and
the summers are hot with prolonged dry periods. Most vegetation, therefore,
consists of annuals, such as grasses, that grow in spring and early summer and
that have to be collected during a relatively short period. Already before 8.000
BC, these conditions led to seasonal collecting patterns. People returned more
and more frequently to the same seed areas every year and when the scale of
collecting increased, changes in the ecosystem may well have been the result.
Recurrent collecting is likely to have resulted in clearings and these may have
provided new environments for plants. The chances of genetic changes in the
plant population increased when the semi-nomadic hunters and gatherers
dropped seeds far away from their original environment. We know, for example,
that wild wheat species crossed with natural goat grass to form a fertile hybrid.
This crossing, 14 chromosomes of the wild wheat and 14 chromosomes of the
goat grass, produced Emmer with 28 chromosomes4

• This hybrid had much
plumper seeds than the wild grasses and the yields collected must, under
favourable conditions, have been significant. The seeds, however, could still be
scattered by the wind for natural multiplication.

Under average conditions the food supplies of the broad spectrum, semi
nomadic, hunters and gatherers were probably more than adequate and their
numbers gradually grew. Sooner or later, groups had to split up again and move
to less favourable lower valleys and this, as we have seen before, presented a
challenge. It was met by the domestication of cereals and this domestication
"may have begun as an attempt to produce artificially, around the margins of the
"optimum" zones, stands of cereals as dense as those in the hart of the "optimum"
zone"5. It may, therefore, very well be that the domestication of cereals did not
take place there where wild cereals were most abundant, but in the more
marginal areas. Then, in these more marginal zones, where cultivation started,
a rather incredible coincidence occurred.

3 G.Singh, in C.C.Lamberg-Karlovsky and Jeremy A.Sabloff, in The Rise and Fall of
Civilizations: The Indus Valley Culture (Menlo Park: Cummins Publishing Company, 1974,
344-354).

4 J.Bronowski, The Ascent of Man (London: Causton and Sons Ltd, 1973, 65-68).

5 Kent V.F1annery, in C.C.Lamberg-Karlovsky and Jeremy A.Sabloff, The Rise and Fall of
Civilizations: Origins and Ecological Effects of Early Domestication in Iran and the Near
East (Menlo Park: Cummings Publishing Company, 1974, 251).
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Emmer crossed again with one of the other wild grasses to produce a fertile
hybrid with 42 chromosomes - our bread wheat. That, indeed, was a very
improbable event since we know from modem genetics that it needed a genetic
mutation on one chromosome only. The existence of bread wheat is the evidence
that it happened. There is now a grain with a full ear of wheat, but the ear is so
tight that it cannot be broken up by the wind. Even when it breaks up, the
plump seeds will drop and lie where they have fallen. In other words, for its
multiplication bread wheat needs a cultivator, and to prosper the cultivator is
depending more and more on it.

5.2.3
SWIDDEN CULTIVATION
Early cultivation is swidden or shifting cultivation. First, the land is cleared by
burning the undercover vegetation, leaving the trees and bushes as they are.
Seed is then sown in the clearing without much land preparation and without
adding fertilizer, other than the ashes from the burning. The plot is now used for
5 to 10 years, depending on local conditions and the type of crop. When the
yields decline, a new plot is cleared for cultivation and the old plot is left to
regenerate. This procedure is repeated with a number plots until the cultivator
returns to his original plot and the cycle starts again6

• In the absence of
significant incentives provided by exchanging agricultural produce against a great
quantity of goods on a market, there is the tendency to limit production to a size
and to produce that can be readily utilized by the producers themselves. But
even the early cultivators must not only furnish themselves with minimal caloric
rations - some 2.500 calories per day. They must also raise enough food beyond
this minimum to provide the seed for the next crop, to feed some of their
livestock, to discharge kinship obligations, to feed some semi-specialists not
involved in cultivation and to pay tribute to their chief. From the living
cultivators we know, that it is not unusual that up to two-thirds of a cereal crop
has to be set aside for these purposes, leaving maybe only just enough cereals
to yield a daily ration of some 1.300 calories in good years. Additional calories
are, therefore, required from other sources such as, for example, hunting and
gathering. In addition, cultivation does not only involve raising crops, it also
involves the clearing and preparation of land prior to sowing, the maintenance
of the young crop, diverting small mountain streams to water vegetables when
the rain falls short, harvesting and storage. Time has to be set aside for repairing
tools and utensils, maintaining the house, fencing the yard against predators,
building defences against marauding nomads and, possibly, hunting mountain
people to work as slaves on the land. Cultivating requires an intimate knowledge
of not only the properties of plants, but also of the seasons, the soil and the
terrain. Above all, however, it requires an unwavering working discipline all year
round. Sowing and harvesting a crop is not an action taken on the spur of the
moment, neither is it done only when supplies have run low.

6 Eric R.Wolf, Peasants (Englewood Cliffs: Prentice Hall, Inc., 1966, 21-25).
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It is part of a systematic cycle of events. Land has to be prepared prior to the
first rains if it is to retain enough moisture for the seeds to germinate. Once the
wheat emerges, weeding has to prevent the weeds overgrowing the crop. When
the wheat is mature, it has to be reaped within a short period, processed and
stored safely for consumption and the seed for next year. Any cultivation system,
even primitive swidden cultivation, ties the cultivator to his land. Once the wheat
is sown, it will take months before a crop can be harvested and once harvested
the produce has to be stored. By the end of the period presently under
discussion, some of the cultivators reach a stage in which most of the food is
actually produced and if, for whatever reason, they are forced to leave their
land, they will face starvation. Cultivators, therefore, increasingly must live in
relative safety and in the closing millennia of our period they find this safety in
permanent village communities.

5.2.4
DOMESTICATION OF ANIMALS
Early cultivation must have been extremely susceptible to crop failures and the
challenge of recurring shortages was met in variety of technological ways.
Storage facilities for cereals were improved and so were curing techniques. In
addition, and in times of surplus, man started "storing" his cereals and other
vegetative matter in domesticated animals. Before he could keep meat reserves
"on the hoof' at hand, he had to master the art of taming wild animals and
breeding them. We are not sure how the domestication of animals came about,
but we can make some educated guesses. For countless generations, hunting had
been the dominant way of life and man had learned almost everything there was
to know about his prey animals. He had started with tracking, stalking and
killing individual animals, but when his knowledge of the animals and their
habits grew, he commenced following the herds during their migration from
summer to winter forage areas. He became, what one could call, a long range
trail following nomad. By doing so, he made his first step towards the
domestication of his prey and it is certainly not without significance that, with
the single exception of the cat, all animals that man has succeeded in
domesticating on any scale, lived wild in herds, flocks or packs.

It is a wide spread believe that domestication began with the keeping of young
animals as pets, but it is more likely that this was only one of many ways in
which domestication began7

• The first animals of which we know that they were
fully domesticated were dogs and pigs. Both are scavengers, eating the waste of
the food consumed by others. Wild dogs would have been scavenging the
carcasses near the hunting camps, gradually became more and more dependent
on the waste of the hunters and learned to fear the presence of man less and
less.

7
P.D.C.Davis and AA.Dent,Animals that Changed the World: the story of the domestication
of wild animals (New York: CroweD-Collier Press, 1968, 11-17).
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Man in turn would have realized, at some time, the value of a hunting
companion much swifter than himself. Thus, the wild dog may have become
domesticated, depending fully on his host and serving him in the hunt. Wild pigs
too, may have entered the first settlements as refuse collectors and eventually
became domesticated. Social parasitism is another way in which domestication
might have taken place. We speak of social parasitism when one community of
living beings exists almost entirely on or by another. The Lapps of northern
Europe, for example, are a living example of such parasitism. They must have
started long ago as reindeer hunters, but gradually changed to following the
reindeer herds on their annual migration. By doing so, they ceased to be hunters
and became herdsmen, completely depending on the reindeer.

In addition to the dog and the pig, the gazelle, the goat and the sheep became
domesticated. In the closing millennium of our period, domesticated cattle
appeared for the first time. In Neolithic Jericho, about 7.000 BC, we know from
the large number of bones found, that gazelles were an important part of the
diet and it is unlikely that supplies came from hunting only. It is quite well
possible that the people in western Asia graduated from gazelle herding to
herding goats and sheep. The wild ancestor of the domesticated goat must have
been the Bezoar goat (Capra aegagrns), which ranged from Pakistan, through
Iran and the Middle East, to Crete. The early history of the domesticated sheep
is more complex than that of the goat, but evidence favours a western Asiatic
origin. The ancestor of most of the domesticated sheep was probably the Urial,
occurring from Transcaspia through Turkestan, northern Iran and Mghanistan
to western Tibet and the Punjab. Cattle derived from Primigenius, the Aurochs,
may have been domesticated in the closing century of our period in
Mesopotamia. Figure 20, presents the geographical origins of domesticated
plants and animals8

•

8 Norman Stone (ed.), The Times Atlas of World History (London: Times Books Limited,
1989).
P.D.C.Davis and AA.Dent, Animals that Changed the World: the story of the domestication
of wild animals (New York: Crowell-Collier Press, 1%8).
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Figure 20.
Geographical origins of domesticated plants and animals.
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The wild ·ancestorsofth6 cereals -wheat and .. barIey-oJiwhichtheN60lithicF<Jrid<
Revollltionili the old World was based, grew in the remote mountains andhillsofAllatolia,
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in Middle ADleriCa. In the An.des, the Llama, Guinea Pig aridAlpacaweredomestiClited imd
South East Asia is believed to be the origin of the domeSticated zebu;chiekenarid water
buffalo.

5.2.5
PASTORALISM
Although swidden cultivation triggers the Neolithic Food Revolution, it is not
the only significant life style innovation of the day. Some of the hunters and
gatherers, maybe evolving from following herds of prey animals or adapting to
specific environmental conditions, become nomadic pastoralists. They breed and
herd goats and sheep and are continuously on the move from winter to summer
pastures. From a development point of view, nomadic pastoralism, as we will see
later, turned out to be a dead end. In the course of history, nearly all
pastoralists, often after causing a great deal of havoc among their cultivating
brethren, chose to settle. As for those that never made the choice, there are few
survivors.
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5.2.6
TECHNOWGICAL SPIN·OFFS OF A SETILED LIFE
Apart from the domestication of plants and animals, the development of
swidden cultivation and the introduction of flood irrigation, the first relatively
settled life had revolutionary effects in various other technological fields.
Comfortable and well furnished rectangular houses, built to last, replaced round
huts. Cereal grinders, ovens and cereal storage facilities became normal fixtures.
Pottery developed from clay smeared baskets. The production of fired and
stained pottery significantly contributed to the knowledge regarding the control
and manipulation of high temperatures. It would be this knowledge that guided
mankind out of the stone age into the metal age. Sheep and goats provided the
raw material for spinning and weaving. The small scale trade of the hunters
developed into long distance trade. Around 5.000 BC, man, by domesticating
plants and animals, had made unprecedented progress in his effort to transform
nature to human use and, quoting Jacquetta Hawkes9

:

"So began the masterful relationship of men with nature, which in time
brought the conviction that God had granted them dominion over the cattle
and over all the earth"

Settling, however, also had its social and ~hysical price. The social price was
aptly put into words by Jacquetta Hawkes l again when she wrote:

"Hunting had been the shaper ofall peoples emotions and enthusiasms until
this time, but from now on it was to be pushed further and further into
obscure refuges. The conditioning ofso many hundreds ofthousands ofyears
could not be easily suppressed. Farming meant the imposition ofroutines on
both sexes: men were more tied with lasting responsibilities rather than
sudden excitement; women would have to spend untold hours at the
millstone or the loom':

The physical price was the increase of man's potential for the destruction of
what he was so rapidly mastering - his environment. The switch from broad
spectrum hunting and gathering to early cultivation, around 8.000 BC, had been
a minor deviation from the ecological equilibrium. Three thousand years later,
cultivation had become a major ecological subsystem itself with pronounced
effects on the environment. Plants that were not domesticated or edible, were
considered to be in competition with cultivated plants and were reduced to
weeds. Swidden cultivation had locally eradicated dominant wild grasses and
replaced them by pasture plants.

9 Jacquetta Hawkes, The atlas of early man: concurrent developments across the Ancient
World 35.(}()() BC - AD 500 (London: MacMillan Limited, 1980, 40).

10 Jacquetta Hawkes, The atlas of early man: concurrent developments across the Ancient
World 35.(}()() BC - AD SOO (London: MacMillan Limited, 1980, 45).
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New weeds came in from the mountains and competed with domesticated
cereals. Single-species stands of cereals, non-existent in the wild, invited the
multiplication of hitherto unknown pests and diseases. In the Old World, many
species of animals - like the Aurochs and the red deer - were driven to marginal
land and irrigation in the hot and dry plains brought the danger of irreversible
salinization. Even if they had wanted to, around 5.000 BC, and both in the Old
and New World, it would have been impossible for the cultivators to return to
their former means of subsistence. The old ecosystem was destroyed. Quoting
Flannery11:

''Starting with a relatively stable configuration ofplant and animal species at
10.000 Be, early cultivation took two genera ofcereal grasses and two genera
ofsmall ungulates out oftheir habitat and artificially increased their numbers
while they underwent a series of genetic changes, many of which were
favourable from man's standpoint. These favourable changes made feasible
a still greater investment of human labour in cereals and caprines, and a
greater artificial expansion of their range at the expense of other species. At
this point, the ecosystem was no longer cybemating, or ''stable'; all former
rules which had kept species in check were off'.

5.2.7
TAMING THE WATERS: HYDRAULIC CULTIVATION
Among the hills of Anatolia, the Zagros and the Levant, the cultivators had their
winter rains which provided water for their crops. Some of them had already
learned to divert small water streams to water their vegetable fields in dry
periods or to use well water. They could run their sheep and goats on the wet
valley grasslands in winter and take them up to the slopes in summer.

Around 5.500 BC, the by now well known system of challenge and response set
in again. Some of the cultivators in the lower mountain valleys, probably forced
by population pressure, started moving into the hot and dry plains of the Tigris
Euphrates complex they had looked down on for generations. There, they had
to adapt again to a hostile environment and they met this challenge by
developing simple flood irrigation techniques. Like so many large rivers, the
Tigris and Euphrates changed their courses in time as they cut in the alluvial
deposits of the plain. Over the millennia, they moved away from their original
levees, leaving them to show their old courses, and to deposit new ones. The
method of the daring cultivators that entered the plain to tame the waters, was
as simple as it was effective. During spring, the river waters rose above the
levees of the ancient river courses, thus flooding land considerably higher than
the normal river level. When the waters began to subside in early summer, the
cultivators blocked the exits to the river, thereby forming shallow lakes.

11 Kent V.Flannery, in C.C.Lamberg-Karlovsky and Jeremy A.Sabloff, The Rise and Fall of
Civilizations: Origins and Ecological Effects of Early Domestication in Iran and the Near
East (Menlo Park: Cummings Publishing Company, 1974, 264).
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This water then, during summer, was gradually channelled along ditches into the
fields. Its flow was probably regulated by weirs, which could be shut when the
soil was moist enough. By 5.000 Be, the cultivators in the Tigris-Euphrates plain
had laid the foundations for the peasant societies that were to emerge later.
Figure 21, presents a schematic review of the principles of flood irrigation12

•

Figure 21.
Schematic presentation of the principles of flood irrigation.
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Figure 22, shows the gradual change in the fertile crescent from extensive
collecting in optimum areas, via dry land cultivation in the more marginal areas
of the lower valleys of the Taurus and the Zagros, to the first hydraulic
cultivation in the valleys of the Euphrates and Tigris13•

12 Charles Higham, The Cambridge Introduction to the History of Mankind: Topic Book
(Cambridge: Cambridge University Press, 1974).

13 Norman Stone (ed.), The Times Atlas of World History (London: Times Books Limited,
1989).
Chris Scarre (ed.), Past Worlds: the Times Atlas of Archaeology (London: Times Books
Limited, 1988).
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Figure 22.
Fertile crescent: from extensive collecting via dry land cultivation to primitive
irrigation.

. '. . --- - . - .

Theearliesl:villagesweJrnow;came. into .~ing when·wild cel"ellls\v~l"efir$((:()1lt:¢tedonll.
large sca1eandsul)sequentlygrown,.Among.· ti.lese.~ly)villageswereH~~,~t~JJii}'iik
andCayonu iJl.~atollil. ..Jannoand Ali·· KoshiJl. the· zagtC)S;·Jerichol:~·f'un~atajfudT~Il•

..Ramadin PaIestiJl.e.· and Kbirokitia. oJi•Cyprus.. At the·end••oftheperiOdpreseritlyundei
.WsC\lSsion.the dry laildcultivators movedfromthehillsto.the.southcwesland,llleenngthei
cha1lellgeofa hostile envirollmentagain;develo~dsitnp1eirrigatiQllttl~q\les.· .. . .

Table 7, presents a review of the technological resources of the cultivators and
pastoralists. Like with the hunters and gatherers, the table has been arranged in
such a way that special emphasis is given to the materials used and the primary
functions of the technologies listed. Kinship is still the only fully developed and
manifest institution and the technologies, therefore, mainly function in this
sphere. Towards the end of the period presently under discussion, separate
systems of integrated positions, aimed at accomplishing economical, political and
religious goals, emerge. As yet, however, it is still too early to allocate specific
technology systems to specific institutional spheres.
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Table 7.
Technological resources of the cultivators and pastoralists.

TECHNOLOGICAL RESOURCES

.....:..... , .. - ..

MA'tERIALS USED

The period is the Neolithicum and the emphasis is still very
mucli on stone and the other materials listed in table 5.
Copper and lead are, however, used for the first time and
foreshadow a completely new technological era.

IIUNTING,FISHINGAND FIGHTING TECHNOLOGY

This technology is still the technology of the hunters and
gatherers listed in table 5.

CULTIVATION AND HERDING'tECHNOLQGY

Simple land preparation techniques, like tree felling, burning
andnoeing; elementary gravity lITigation at the end of the
period; drainage; cropping (to grow and harvest a crop, no
matter how ru<timentary, one needs systematized knowledge
regarding the seasons and the crops in relation to the soil
ana its prop<:rties); herding and animal husbandry (to breed,
herd ana cUll animals, one needs systematized knowledge
regarding the animal species in relation to their optimum
habitat); threshing, winnowing and grinding of cereals; bread
baking; boiling.

Wood cutting axes; hatchets; digging sticks; hoes; hafted
sickles; threshing sledges of wood With flint points; husking
trays; storage pots, bins, baskets and pits; grmders. Stone
lined wellsj. ditches; canals; sahdufs (implement to draw water
from a weU or river); water cisterns.

TECHNOWGY FORSHELTER AND HOUSEHOLD

Potting; ceramic colouring; grinding and polishing stone to
perfection; fIring clay utensils. Spinning thread; weaving and
colouring cloth made from animal hair and flax.

Rectan~ar houses (there are exceptions to this) built to last,
often With separate rooms for living, sleeping, storage and
worship. Sometimes with two storeys. Structures made from
twig and wood skeletons, smeared with clay or mud, natural
stone, sun-dried mud bricks ("hog-backed" bricks) with mud
as mortar, or combinations of these materials; court yards.
Plastered floors and walls, sometimes stained, polished and
ornamented; flat and dome shaped roofs constructions.
Wooden doorposts; high thresholds to keep the water out;
carefully rounaed jam6s of doorways; windows.

INSTITUTIONAL
SPHERES

o

RE
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TECHNOLOGICAL RESOURCES

TEClINOwG¥FOItSHELTERAND 1I0USEHOU>
(Colltilllled)· . . .

Stone benches, tables and shrines; cupboards; staircases;
frreplaces; hearth; rush matting. Fired and, later, fIred and
stained, pottery; baskets; wooden crockery in w.eat variety;
wooden spoons; clay stamps (maybe the frrst IdentifIcation
marks of private property). Stone and mud walls around
villages and towns; stone watch and defence towers; village
gates; paved roads.

. ..

TECHNOLOGY TO MAKE AND MAINTAIN
TECHNOLOGY

Quarrying ore and stone by fIre and water splitting. Cold
hammering, melting and hot hammering of copper and lead.

High temperature kilns to fIre pottery; celts and adzes for
fme wood working; kilns to melt copper and lead from ore.

TECHNOLOGVFORPREPARINGANDSTORING FOOD

INSTITUTIONAL
SPHERES

175

Storing _ ""'''''" ODd p;t,; pi" f~ m~ting ."om; "<me I.·.· · ·.· 1
and clay lined ovens to bake Dread and to stew meat and
vegetables; pots for cooking; cereal grinders, metates (flat
stone grinders in Middle America to grind dried vegetables);
animals as "food storage".

TECBNOLOGVFOR CLOTHING AND ADORNMENT

Wcigbt,d dlu f~-; 1~, (oo1y mre",d fr= I.•...... · ·.. · ·...•.•.. 1
traces of woven cloth, no actual looms found); pi~ents for
colouring cloth (made from Rubia tinctornm, !sahs tinctoria
and Reseda luteola); wool and flax garments. Copper and
lead beads; obsidian mirrors.

TEClINOLOGYFOR TRANSPORT

Same as for hunters and gatherers. See table 5.

TECHNOLOGY FOR RELIGION

Same as for hunters and gatherers. See table 5.

Sources:
1. Burchard Brentjens, Siegfried Richter und Rolf Sonnemann, Geschichte der Technik (Koln:

Aulis Verlag, 1987).
2. Jacquetta Hawkes, The atlas of early man: concurrent developments across the ancient world

35.()()() Be - AD 500 (London: McMillan, 1980).
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Sources (table 7 continued):
3. Melvm Kranzberg and Carroll W.Pursell, Jr. (ed.), Technology in western civilization: the

emergence of modem industrial society - earliest times to 1900 (London: Oxford University
Press, 1967).

5. Stuart Piggott, The dawn of civilization: the first world survey of human cultures in early times
(London:- Thames and Hudson, 1961).

6. Chris Scarre (ed.), Past Worlds: the Times Atlas of Archaeology (London: Times Books
Limited, 1988).

5.3
HISTORICAL HIGHLIGHTS

To illustrate the developments in the period 8.000 - 5.000 BC, and based on
archaeological finds, we made the classical choice - Jericho, the Biblical town
in Palestine, (,;atal Hiiyiik in southern Anatolia and Khirokitia on Cyprus.
Treating them in this sequence, however, by no means implies a sequential
development. All three settlements had fully developed by about 6.000 Be.

5.3.1
JERICHO
Jericho is an extraordinary place in the sense that its beginning must go back to
about 8.000 BC and that it is still there today, bearing witness to nearly 10.000
years of almost continuous human settlement. The earliest finds relate to
relatively simple Natufian occupation material, but this stage is soon followed
by the first fortified settlement yet found in the Near East. The fortifications
enclose a settlement of some 4 hectares, which must have been home to
approximately 2.000 inhabitants in its heyday. A huge stone tower, still standing
over 8 metres high, is part of an extensive stone wall. Against the tower, a series
of mud-brick walled and plastered enclosures is found - water cisterns for
drinking water and, probably, the irrigation of small plots. The tower was used
for a long time and the additional layers of masonry added, are associated with
the building of later walls. Elongated oval mud-brick houses occurred, some with
only one room, others with several. We know little about the religious ideas of
the people in the 8th millennium but, like the Natufians, they preferred to bury
their dead beneath the houses. Groups of skulls, without skeletons, were found
elsewhere on the site, indicating perhaps the beginning of a skull cult. Towards
the end of the 8th millennium, the defences collapsed and the site was
abandoned for some time. When it was reoccupied, some remarkable changes
had occurred. The rather crude oval and round houses had given way to
rectangular buildings with finely plastered walls and floors and several buildings
seem to have served cult purposes. Skulls, with features modelled in plaster and
eyes inlaid with cowrie shells, show small-boned, long-headed people of the same
Mediterranean race as the Natufians. These modelled skulls may point to
ancestor veneration or may have been the valued trophies of enemies killed in
skirmishes. "Mother goddesses", or fertility figurines, were found and are
symbolic of the most wide spread cult of the age. The people kept domesticated
goats and cultivated cereals and legumes.
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Pottery, at this stage, was still unknown and polished stone vessels were used
instead. Almost from its earliest beginning, Jericho was fortified and the fact that
the fortifications were maintained and rebuilt when destroyed, for thousands of
years, can only mean that a redoubtable enemy must have lived nearby, coveting
the water and the wealth of the settlement. It was probably the envy of the
pastoral desert nomads that made Jericho, and all the other settlements like it,
so vulnerable. The Old Testament, in the Book of Joshua, gives an account of
what may have happened to Jericho numerous times before Joshua led the
Israelitic nomads from the desert, across the Jordan, into the fertile hills14

•

"Now Jericho was straitly shut up because of the children of Israel: none
went out, and none came in. And the Lord said unto Joshua, See, I have
given into thine hand Jericho, and the king thereof, and the mighty men of
valour. And ye shall compass the city, allye men ofwar, and go round about
the city once. Thus shalt thou do six days......
And it came to pass that at the seventh time, when the priests blew with their
trumpets, Joshua said unto the people, Shout; for the Lord hath given you
the city......
So the people shouted when the priests blew with the trumpets: and it came
to pass, when the people heard the sound of the trumpet, and the people
shouted with a great shout, that the wall fell down flat, so that the people
went up into the city, every man straight before him, and they took the city.
And they utterly destroyed all that was in the city, both man and woman,
young and old, and ox and sheep, and ass, with the edge of the sword. "

5.3.2
~ATAL HiJYiJK
We now leave Jericho in about 6.000 BC and move north-west, some 700
kilometres as the crow flies, to the Konya plain of Anatolia. There, in about
6.250 BC, we find the town of <;atal Hiiyiik. Deliberately we use the word town
for the first time. To be really a town, it takes more than defence walls and
towers and a population of some size. It takes a combination of agriculture,
cattle breeding, industry and trade, forged into some kind of economic system.
As we will see, <;atal Hiiyiik complied with these prerequisites. <;atal Hiiyiik was
extraordinarily large for its time, with an area covering some 13 hectares,
featuring about 1.000 houses and having, maybe, up to 6.000 inhabitants. The
houses are rectangular, built of mud bricks resting on stone foundations and
have flat roofs. Frequently, there are internal fittings such as stone tables and
benches for sitting and sleeping, cupboards for storage and fixtures for cooking.
Scattered among the houses are a number of shrine rooms. Einkorn, Emmer
and, later, bread wheat, are cultivated together with a type of barley.

14 The National Illustrated Family Bible (Feltham, Middlesex: E.Pike & Brothers Publishers,
1868).
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Peas, beans, pistachios, almonds, apples and various berries are grown or
gathered and they are undoubtedly supplemented by other vegetables and fruits.
Cattle, sheep and goats supply the meat, together with the pigs and deer bagged
from the hunt. Hunting, however, has become less important and only 5 percent
of the animal bones found are of wild animals. A characteristic of <;atal Hiiyiik,
is the presence of pressure-flaked obsidian tanged lances, arrow heads and
sickles. The source of obsidian being the volcanoes of Hasan, Melendiz, Mekke
and Erciyas, some hundred kilometres away. Obsidian weapons and implements
are found in all stages of manufacture and in such an abundance, that it seems
likely that <;atal Hiiyiik was not only the manufacturing centre, but also
controlled the obsidian trade. For the finest and strongest implements, Syrian
flint was imported. From the variety of artifacts found, we can conclude that
there must have been very skilled and, therefore, specialized stone grinders and
polishers, wood workers, potters, spinners, weavers, masons, plasterers and
basket makers. Copper beads, first cold hammered from almost pure local
copper and, much more significantly, later made by smelting, signal the dawn of
the metal age.

Just as remarkable as the size of the town and the striving economic life, is the
abundance and diversity of art and the underlying flowering religious life. A
fertility cult, equally concerned with humans and beasts, must have been of
primary importance and clay figurines showing magnificently fat Goddesses are
common. This Goddess also appears, both stylized and fully naturalistic, in free
standing idols and in large wall reliefs of painted plaster. In some of the
rectangular mud-brick houses, shrine rooms are found, furnished with plaster
reliefs, wall paintings, cult statues and animal heads. Figure 23, shows one of
these sanctuaries with the Goddess straddled above three horned bulls' heads,
giving birth to a ram.

Figure 23.
Reconstruction of a shrine room with a Goddess straddled above three bulls'
heads.
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Wall paintings of huge vultures, pecking at headless human bodies, are related
to the death cult and often occur in opposition to scenes and symbols of life.
Ordinary people are buried beneath benches in their houses. Beneath the
benches in the shrine rooms, ceremonial burials have taken place of people that
are obviously more important and these dead are accompanied by ceremonial
knives, stone vessels, ornaments and, most amazingly of all, circular obsidian
mirrors.

5.3.3
KHIROKITIA
Sailing from the Palestinian coast to the coast of southern Anatolia, it is hard
to miss the island of Cyprus and it is here that we find, in about 5.500 Be, the
settlement Khirokitia. People of Natufian descent might have reached Cyprus
even before 6.000 Be and developed a culture in relative security and isolation.
As so many islanders would after them. They stuck to the traditional Natufian
round houses and 48 of them, built on limestone foundations with limestone
pillars and mud brick walls, have been excavated. Their total number might have
approached the thousand mark, implying a population maybe as large as that of
<;atal Hiiyiik. Not a village thus, but a town, be it a rather isolated one. Sheep,
goats and pigs were domesticated and from the sickle blades and querns found,
cultivation may have been practised. The earliest inhabitants of Khirokitia
started potting but soon abandoned this for polished and sometimes decorated
stone ware made of andesite. They had mastered spinning and weaving and
there is evidence that they cultivated olive trees. About their religion we are left
in the dark.

Jericho, <;atal Hiiyiik and Khirokitia have most of the major achievements of the
period in common. The domestication of animals and plants, some form of
cultivation and the construction of comfortable dwellings. There are, however,
also differences. Jericho was comparatively small and had elaborate defence
structures. Potting and weaving were not practised. Religious practices were still
very much those of the earlier Natufians. <;atal Hiiyiik was already a town in the
economic sense, with various specialized crafts, a considerable trade and
extensive cults. Khirokitia was a town too, but here we are not even sure
whether its occupants were intensive gatherers or cultivators. What we want to
emphasize is that, within a given progressive setting, people find different
solutions to their problems and that cultural progress is multiform. In the fertile
crescent and elsewhere.

5.3.4
SECONDARY DEVELOPMENTS: SPREAD OF THE CULTIVATOR
SOCIETIES FROM THE FERTILE CRESCENT
As the Neolithic cultures in the fertile crescent matured, the population in the
centres of development, such as, for example, Jericho, <;atal Hiiyiik and
Khirokitia, increased rapidly and the cultures started spreading from these
primary centres outward.
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We know this from the fact that domesticated cattle and cereals, and often also
potting, spinning and weaving, appear suddenly in other areas without a trace of
local evolution. This can only happen when people migrate from the original
centres of development and transfer their culture to other areas. This is, of
course, not to say that less advanced people sometimes do not adopt the new
way of life through trade, travel and conflict contacts with their more advanced
neighbours.

Before and immediately after 6.000 BC, swidden cultivation spreads to the plains
of Thessaly, southward to the Peloponesse and to Crete. Around 5.500 BC,
cultivators have followed the Thracian plain and the valley routes northward to
settle in Bulgaria, Yugoslavia, Hungary and Rumania. Well before 5.000 BC,
cultivators from the Yugoslav coast cross or round the Adriatic and settle on the
east coast of Italy. Finally, primitive cultivation appears around the coasts of
Spain and Portugal. In these parts, however, cave-dwelling is still common and
the tools are those of the late hunters. Here, it will take another millennium
before the Neolithic way of life develops to the full.

Turning from the primary centres in the Levant to the south, we see that there
is virtually no contemporary spread of the Neolithic cultures. The Nile valley is
not affected by cultivation until about 5.500 BC. When cultivation arrives, in
both Upper and Lower Egypt at about the same time, its origin is unclear.
Fried15

, categorically classifies the Nile cultivator cultures as pristine.
Hawkes16

, is equally categorical when she states that the Nile cultures are not
of independent but of Mesopotamian and Asiatic origin. We think that the
evidence with respect to structural and cultural changes in most cases points to
diffusion mechanisms and that independent origins of change are extremely rare.
As far as Egypt is concerned, its geographical location in the dynamic
Mediterranean makes it an unlikely candidate for pristine development. Along
the north African coast and in Africa south of the Sahara, pure pastoralist
cultures are established and it will take a long time before the agricultural way
of life penetrates here.

The real great overland expansion of cultivation takes place south- westward.
Already by about 7.000 BC, villages are prospering in the lower hills bordering
the Tigris-Euphrates complex, but at first the cultivators show no inclination to
move and settle on the valley floors with their warmer and drier climate. Around
5.500 BC, they start moving down from the hills to the valleys, developing the
technique of irrigation in the process (see paragraph 5.2).

15 Morton H.Fried, in c.C.Lamberg-Karlovsky and Jeremy A.Sabloff, The Rise and Fall of
Civilizations: On the Evolution ofSocial Stratification and the State (Menlo Park: Cummings
Publishing Company, 1974, 26-40).

16 Jacquetta Hawkes, The atlas of early man: concurrent developments across the Ancient
World 35.()()() BC - AD 5()() (London: MacMillan Limited, 1974,43).
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Three Mesopotamian groups, named by archaeologists after the sites of Tell
Halar, Hassuna and Samara, are good examples to illustrate this stage of
development. The Halafians and the Hassunians still settle near the well watered
foothills. The Samarians, however, move further south and are obliged to
irrigate, beginning the great system of canals that would make all southern
Mesopotamia fertile by 3.000 BC. All three groups grow cereals, herd cattle,
goats and sheep and add to their diet by hunting. Flax is cultivated and they
must therefore have had linen garments. They are, as has become common by
now in the cultivator communities, well housed and develop painted pottery,
spinning and weaving. Their fertility cults are associated with the Goddess we
have seen before and they bury their dead in cemeteries rather than in their
houses. The Hassunians and the Halafians, the latter retaining round houses, are
perhaps the most rustic, the Samarians the most prosperous and advanced.
Shortly before 5.000 BC, the Halafians spread westward settling an area from
Nineveh to Ungarit on the Syrian shore and eventually reaching Anatolia.

Contrary to the cultivators, before 5.000 BC there is little evidence of the spread
of the pastoralist societies from the fertile crescent. Pastoralists and cultivators
generally exploit different environments and since the number of cultivators and
pastoralists is still relatively small, significant subsistence competition seems
unlikely. After 5.000 BC, this situation changes and, for a variety of reasons, the
pastoralist societies start spreading too.

5.4
STRUCTURAL, CULTURAL AND INSTITUTIONAL
CHARACTERISTICS OF SOCIETY

5.4.1
RECONSTRUCTION OF A TYPICAL CULTIVATOR SOCIElY
For a reconstruction of a typical cultivator society, we chose the cultivators of
the fertile crescent. Here, the events between 8.000 - 5.000 BC have been
relatively well studied and archaeological finds are well documented.

5.4.1.1
KINSHIP: UNWAVERING DOMINANCE
When the hunters and gatherers become semi-nomadic, territorial movements
decrease and populations grow. Mainly as a result of the various marriage rules,
split off groups will remain linked by kinship to their "parental" units and in this
way tribes emerge. Each tribe consisting of some 20 bands, with about 5
extended families in every band17

• Such tribes, at this stage probably of a
singular or segmented nature, can be defined as a collection of groups of people
sharing important structural and cultural patterns and a common territory.

17 Desmond Morris and Peter Marsh, Tribes (London: Pyramid Books, 1988,9-11).
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The members of such a tribe feel that they have more in common with each
other than with neighbouring groups. When the egalitarian broad spectrum
hunter and gatherer societies give way to ranked dry land cultivator societies,
and some hunters and gatherers change to a sedentary life, subpopulations
develop that are coextensive not only with descent groupings, but also with
villages and regions. People of the same kin, village residents and those living
in specific regions, develop a sense of self-identity. These subpopulations,
however, largely behave in similar ways and hold convergent, if not the same,
attitudes due to the fact that productive positions are not elaborately
differentiated yet. Even the "elite" - chief, his council, successful warriors and
shamans - is not dramatically elevated above others. Only captured enemies may
form a distinct, non-kinship, subpopulation.

The emergence of stratified dry land cultivator and hydraulic cultivator
societies, goes hand in hand with another increase in population, still less
mobility and an emerging division of labour, allowing a greater degree of
differentiation and homogeneity to emerge among kin groups. The increasing
importance of intensive flood irrigation for the food supply and, hence, the
importance of land as a production factor, increases the demand for slaves. By
their increased numbers and their degraded status, they become a clearly
differentiated and homogeneous subpopulation. The systems of singular and
segmented tribes now develop in the direction of hierarchically ordered tribal
federations. One tribe is at the top of the tribal pyramid and within this tribe the
positions that provide material wealth, power and prestige, are allocated on basis
of kinship.

5.4.1.2
ECONOMY: FROM RECIPROCIlY VIA REDISTRIBUTION TO EXPLOITATION
The change from narrow spectrum to broad spectrum hunting and gathering
increases the means of subsistence and, after 10.000 BC, provides some of the
egalitarian broad spectrum hunter and gatherer societies with the opportunity
to breed to the limit of their ecological resources. When they reach the ceiling
of their subsistence possibilities, parts of groups will split off and move to other
territories. Those that move to other areas, however, continue to interact with
their "parental" units if these are in the vicinity. In this way both the physical and
institutional range of the economy is extended. Under such conditions, the
exchange and sharing character of societies increases the overall production,
diversifies the means of subsistence and provides an additional insurance against
famine.

The domestication of plants and animals, after 8.000 BC, increases the degree
of differentiation, changes the means of production, increases the "carrying
capacity" of the land and lays the foundation for the budding of social
stratification. The key status that emerges in the rank societies of the early
cultivators, is that which controls the super-familiar redistributive network.
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The top man or woman is the central collector of allotments and the chief
redistributor of supplies. Since the rank societies are merely physical extensions
of the egalitarian kin-groups, there is no exploitative economic power. The top
man or woman is as much the victim of his or her economic role as its
manipulator. His or her economic functions are to collect, not to expropriate and
to redistribute, not to accumulate. Both expropriation and accumulation will, like
with the hunters and gatherers, lead to accusations of selfishness and will
consequently undermine the prestige of the holder of the central status. The
economy of the hunters and gatherers, we can say, is dominated by reciprocity.
The economy of the early cultivators by redistribution. Production, with its
division of labour based on age and sexe differences, in the beginning remains
exclusively an extended family affair, but not for long. There where conditions
are favourable, the dry land cultivator communities grow and with this growth
new changes come.

From Jericho, <;atal Hiiyiik and Khirokitia we know that, starting from about
6.500 Be, as many as 1.000 families may have lived together in settlements that
certainly deserve the name towns. To prosper, these towns must have been
situated in the centre of territories with sufficient arable land, pastures, water
sources and construction materials for dwellings. Game must have been nearby
to supplement the diet. Maybe, but of this we are not sure, families in semi
isolated homesteads are scattered around the centres, occasionally seeking
refuge in them for marauding nomadic bands. The increasing level of production
and the shift in production sectors, make it possible to exempt individuals partly
or fully from food producing and/or procuring tasks and offers possibilities for
specialization. We know, for example, that in Hacilar, situated west of <;atal
Hiiyiik, the production of painted pottery had reached such a high level and
diversity of design, that the production must have taken place in specialized
workshops employing full-time specialists during the various production
stages18

• Apparently, already at this stage of development, both social and
technical divisions of labour develop. Integration is, we think, still entirely
achieved by means of kinship principles. Redistribution is an expectation of
moral order and a rule of etiquette. Trade, however, is no longer merely a form
of dissemination of goods, but takes the shape of direct contact or central place
trade. Obsidian, for example, reaches <;atal Hiiyiik from sources more than a
hundred kilometres away and is used for the production of weapons and
implements. These, in turn, are traded with people living in other regions. All
this gradually leads to the emergence of functional and occupational hierarchies.

The change from rank societies to the beginning of more stratified cultivator
societies probably comes in the period when <;atal Hiiyiik, Jericho, Khirokitia
and the other towns grow and prosper.

18 Stuart Piggott, The Dawn of Civilization: the first world survey of human cultures in early
times (London: Thames and Hudson, 1961, 53).
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The essential difference between rank and stratified societies lies in the fact that
rank societies operate, by and large, on the principle of differential status for
members with similar abilities. These statuses, however, are devoid of privileged
economic, religious or political power. Stratified society has also differential
status for members with similar abilities, but now the people that occupy status
positions have much more, and later even unimpeded, access to strategic
resources. Others have much less, or even no access at all. The strategic
resources are suitable land and, later, water. The tillable land for dry land
cultivation may be collectively owned and periodically redistributed among
families. Some of it may even be allocated already as private property to a chief
or other powerful person. The non-agricultural portions of the community's
territory are certainly collectively owned and utilized. Clay seals, rich funeral
gifts and the fact that some dwellings, for example in <;atal Hiiyiik and Jericho,
are much more sumptuous than others, not only point to differential status, but
also indicate increasing differences in material wealth. Wealth and property
invite thieves. Internally, "law and order" must be maintained and, as the
remnants of Jericho's walls and defence tower tell us, externally this must have
gone hand in hand with rising warfare.

When, at the end of the period presently under discussion, the cultivators move
south-westward and enter the plain of the Tigris-Euphrates complex, they are
compelled to irrigate and next to land and labour, water becomes an important
strategic resource. Or, in modern terminology, these resources become the key
production factors. Water and land rise to be the specific prerogative of small
kin groups and the community as a whole is made to recognize such exclusive
and permanent rights. Stratification now takes the form of a pyramid with the
core members of the correct descent group, having unimpaired access to land
and water, at the top. The great majority of others who's tenure rests on loyalty
to a patron, tribute or precarious squatter rights, at the bottom. A self
reinforcing feedback now develops - the elite becomes to own the land, the
water rights and the technology, increases the productivity, drains more surplus
and, through efficient management, meets its steadily rising immaterial and
material aspirations. From reciprocity, via redistribution, the economic system
has eventually reached the stage of exploitation. The die is cast for the
development of stratified peasant and state societies.

5.4.1.3
POLITICS: POWER AND ACCESS TO STRATEGIC RESOURCES
When some of the hunter and gatherer societies develop into ranked cultivator
societies, the highest status positions continue to carry out their functions in the
absence of real political authority. They have no unimpeded access to strategic
resources and no access to the privileged use of force. They, like the hunters and
gatherers, have only familial or sacred authority and can only apply rather
diffuse and supernatural sanctions - like setting personal examples, using the
principle of reciprocity or casting spells.
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Yet, in spite of the still strong egalitarian features in the economic and political
aspects of daily life, ranked cultivator societies have very strong status
differentials marked by sumptuary specialization and ceremonial function. Status
is associated with fuss, feathers, stools, big houses, feasts and ceremonies. The
redistributive role of the chief, however, places him and his kin automatically in
the front line of social life. They are in this front line because of their central
kinship status and not because of any specific skills. The problems related to
internal diversity and conflict concern (1) rule making, (2) rule application or
administration and (3) rule adjudication or administration of justice and
maintenance of "law and order". Like with the hunters and gatherers, normative
rather than existential ideology is prominent and normative rules refer to ethics,
etiquette and morality and are devices for transforming and constraining
individual desires into behaviour that serves the social end of the community at
large. Leadership, the role authority assumes with respect to problems of
concerted group actions, is no longer completely diffuse and intermittent and has
become the prerogative of the chief and his kin. The internal conflict level is
high and there are personal feuds, tensions among and within generations of
descent groups, tensions and competition among lineages and clans and tension
among villages. We know little about the systems of reinforcement, but they are
thought to be similar to those of the hunters and gatherers. There must have
been considerable external diversity and conflict. Jericho's defences, maintained
for prolonged periods, were not built to satisfy artistic or aesthetic needs, but for
protection. Less developed neighbours - hunters and gatherers, "primitive"
cultivators in marginal areas and roaming herdsmen - must have lived nearby,
envying the relative wealth of the town, and the period might have seen the birth
of a military class.

The move from dry land cultivation to flood irrigation, accompanied by the
development of stratified early hydraulic cultivator societies, results in the
beginning of the formal organization of the manipulation of power or, in other
words, the institutionalization of politics. Where people become to depend on
irrigation for their subsistence, they inevitably become progressively dependent
on an organizational hierarchy which co-ordinates and directs irrigation. The
small elite, owning the land and irrigation facilities, has to defend its
appropriation of the production surplus against the majority of have-nots
working the land. Private property becomes increasingly important and state
formation is necessary to prevent society from dissolving into anarchy due to the
internal aQ,tagonisms arising from the unequal distribution of material wealth,
power and prestige. Notions regarding property rights and inheritance and the
necessity to regulate the organization of labour, require different approaches to
law making. Rule application becomes more complex and the settlement of
disputes over water use, the distribution of surpluses and the types and amounts
of labour to be extracted, require new approaches with respect to rule
adjudication. External diversity and conflict become even more prominent.
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Although the first contours of political institutionalization are already present
in the Middle East before 5.000 BC, real progress is only made in this respect,
as we will see in the next chapter, when the cultivators become peasants in an
exploitative society.

5.4.1.4
RELIGION: TOWARDS A SHAMANISTIC AND PRIESTLY ELITE
During the entire period between 8.000 - 5.000 BC, the supernatural looms
large. Fed by new means of production, specialization, rising trade, and
progressing urbanization, naturalistic knowledge is, however, on the increase.
The calendar, counting systems and even writing dawn, but will only develop in
the next period.

From <';atal Hiiyiik and other towns we know that special buildings were set
aside for worship. These shrines were, at first, built in the same way as the
houses, but their walls were elaborately and carefully decorated with paintings
statues and models. Many were used for burying the dead and some of these
were accompanied by valuable farewell gifts - weapons, ornaments and obsidian
mirrors. Shrines were not only used for burials and not all corpses were buried
in shrines. Some shrines contained seeds of cereals, others bones of animals and
yet others weapons for hunting. It, therefore, appears that shrines served several
functions and we can hardly refrain from imagining a shamanistic or even
priestly elite in charge of the upkeep of the shrines and involved in various cults
devoted to engaging in religious rituals. Fertility cults, involving both humans
and animals, feature prominently. Perhaps it was believed that offering gifts,
prayers and even human sacrifice to the Gods was a necessary part of ensuring
enough wealth and well being, as well as a continuation of life after death. In
the closing millennium of the period under discussion, religion was probably
beginning to mirror the stratified society with its core tribe, its leading family
and with many incorporated and, usually, inferior groups. Gradually, a
hierarchically organized system of Gods must have developed, foreshadowing the
well organized Pantheon to emerge later. As yet, however, there is no convincing
evidence that religion has already become the main integrating element in
society.

5.4.2
RECONSTRUCTION OF A 1YPICAL PASTORALIST SOCIETY
For a reconstruction of a typical pastoralist society, in absence of documented
archaeological research, we resorted to a living tribe of pastoralists - the
Bakhtiari of the Zagros. By the sheer nature of their life style - moving from one
watering place to another with only a few worldly possessions - the nomadic
pastoralists of the period 8.000 - 5.000 BC, have left very little material evidence
from which we can reconstruct the structure and culture of their society. There
are, however, still nomadic tribes today, although very few, that journey from
one grazing ground to another in a recurrent cycle.
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One of them is the Bakhtiari, in what is now Iran, and their life style, we
believe, has important aspects in common with what might have been the life
style of the early pastoralists. The Bakhtiari herd their sheep and goats in the
valleys and the mountains of the Zagros complex, virtually in the same way their
ancestors must have done some 10.000 years earlier. The Zagros is a rugged
country with high mountains. The Zard Kuh, some 150 kilometres west of
Isfahan, is 4547 metres high. Steep slopes, high passes, cold in winter and with
rushing mountain streams in spring. Like the landscape, the Bakhtiari are rugged
people. They take their name from a legendary herdsman of the Mongol period,
Bakhtyar, and the legend of their own origin begins with:

''And the father of our people, the hill-man, Bakhtyar, came out of the
fastness of the southern mountains in ancient times. His seed were as
numerous as the rocks on the mountains, and his people prospered....
The wife ofBakhtyar had seven sons, fathers ofthe seven brother lines ofour
people. His second wife had four sons. And our sons shall take for wives the
daughters from their father's brothers' tents, lest the flocks and tents be
dispersed "19.

The Old Testament, in slightly different words, tells us the same story when it
speaks of the single founding father of the children of Israel, the patriarch Jacob
and his family and his herds. The Old Testament too, echoes the pastoralists'
preoccupation with their flock, the hazards of the continuous trek, the necessity
to keep the extended family together and the struggle of conscience over settling
or remaining nomadic. The flocks regulate the Bakhtiari's life. In the Zagros, the
grazing in one place often suffices for only a day or maybe a couple of days and
when the sheep and goats have eaten whatever is edible, the tribe moves one.
The animals not only need food, but also water and moving, therefore, also
means moving from one watering place to another. The flocks have to be kept
together, straying animals confined again, lagging animals driven to a quicker
pace. Well before sunset, the pack animals have to be unloaded, the tents set up,
the animals milked, the food prepared. In the early morning the pack animals
are loaded again and the journey continues for yet another day. The technology
is simple, because only simple technology can be carried every day - simplicity
is a matter of survival. Anything that is not needed for some time is not made
and the Bakhtiari do not know how to make it. The metal pots they need for
cooking, an ornament, a stirrup, a weapon, they are all bartered from outside the
tribe - from the settled people. There is no room for technological innovation
and life is too narrow for further specialization. The only customs and habits
that survive are the traditional ones.

Kinship is hierarchical in terms of descent rules, linking extended family units
to lineages, clans and tribes.

19 J. Bronowski, The ascent of man (London: British Broadcasting Corporation, 1974,61).
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Mainly due to the small scale of societal system, every man and woman can
define his or her relations to every person with whom he or she has any social
dealings whatever. Kinship is the only fully developed and manifest institution
and integrates all other functions.

From an economy point of view, sharing is still an expectation of a moral order
and a rule of etiquette, as well as the core of the value system. Private property
in the modern economic sense is unknown. The roles of the sexes are narrowly
defined and so is the division of labour. The most important function of the
women is to produce and nurse children, above all men-children. Women milk
the animals and make, using the simplest technology, soft cheese and other milk
products that can travel. Bartered cereals are pounded to bake unleavened thin
bread on hot stones. The girls and women wait until the men have eaten their
meal. Wool thread, for mending clothes, is made with a portable weighted
spindle. The men take all important decisions. Can the river, in spring flood, be
crossed with the herds tomorrow, or would it be better to wait for a couple of
days and cross at another point? Can a young man marry a girl from another
group, and most importantly of all, what will the dowry be in terms of head of
sheep and goats? The men do all the bartering and counselling.

In the field of politics, leadership is no longer diffuse and intermittent.
Associated, and often coextensive with the kinship hierarchy, is a political
hierarchy, culminating in a headman, the patriarch, who can exercise control
over other units. Preservation and regulation of social order takes place through
the authority of the patriarch and members of his family. Warfare among the
pastoralist tribes themselves is rare, but conflicts with their settled neighbours
are often a highly valued aspect of daily life.

Religion has an epic-dramatic and verbal character and myths and legends,
largely based on kinship, feature prominently ('The father ofour people, the hill
man, Bakhtyar,... '~. Religious "art" and the cults and rituals that go with it are
absent. The tribe is always on the move and there is, contrary to the hunters in
periods of abundant game and fruits of the season, little time for leisure and
contemplation. When the weak and the old cannot keep up with the pace of the
herds, they are abandoned and left to die. There are no memorials for the dead,
not even for Bakhtyar and Jacob.

As we said before, we may assume that the life style of the Bakhtiari, in many
aspects, is similar to the life style of the early nomadic pastoralists in the Levant,
Anatolia and the Zagros. There may, however, be two important differences.
The Bakhtiari travel alone and are, in a sense, "unseen" people. They peacefully
barter essentials with the settled people but otherwise do not playa significant
economic role. As for the early pastoralists, there is evidence that their
economic role was not confined to the barter of household essentials. Since they
travelled over long distances, they played a role in the trade of rare commodities
like precious stones, metal and salt and were the first long distance traders.
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The less peaceful pastoralist tribes, certainly after the horse had been
domesticated, took to practising the craft of war and in our further historical
reviews they will often feature prominently as the scorch of peasant societies and
an important external cause of the collapse of centralized bureaucratic states.

5.4.3
QUALITATIVE AND QUANTITATIVE SUMMARY OF STRUCTURAL AND
CULTURAL ELEMENTS OF SOCIElY
The ideal typical reconstruction of the cultivator societies in the fertile crescent,
between 8.000 - 5.000 Be, enables us to analyze the structural and cultural
changes in society in a more structured manner. At this point, however, we
emphasize again that similar developments occurred outside the fertile crescent,
notably in Middle and South America. With respect to the structure and culture
of their societies, the pastoralist societies of the Old World - for all we know
pastoralist societies are absent in the New World in the period presently under
discussion - are situated somewhere between the ranked cultivator societies and
the first stratified societies that emerged when flood irrigation was introduced.
Table 8, presents a review of the analysis of structural and cultural elements.

Table 8.
Structure and culture of the cultivator and pastoralist societies.

STRUCTURE
..

.. . ..

. CULTURE
:::: .

..........

DIFFERENTIATION
In the rank societies of the dry land
cultivators, the diversity of social positions is
still very much based on biological and
kinship elements. In the economical and
religious context, however, specialized
knowledge and know-how become
increasingly important and the fIrst,
occasionally full-time, specialists appear. In
the political fIeld, the intermittent and
diffuse leader of the hunters and gatherers
becomes a chief and is surrounded by
counsellors from his own family. When the
rank societies develop into stratified ones,
the diversity of relatively durable social
positions increases.

VALUES AND GOALS, NORMS AND
EXPECTATIONS
In the ranked cultivator societies the norms
and values are still largely the same as in
the broad spectrum hunter and gatherer
societies. Values and norms that serve the
interest of the tribe are ethically right and
morality is aimed at the preservation of the
tribe. When flood irrigatton is introduced
and society becomes stratified, values and
norms of the elite tend to become the
values and norms imposed on all other
strata in society.

With respect to goals and e~ctations, the
cultivators can no longer live from hand to
mouth, they have to plan ahead to survive.
The change from broad spectrum hunting
and gathering is, therefore, accompanied by
more future oriented thinking and acting.
Simultaneously/ the past gains in
importance. WIth an awareness of the past,
years of successive crop failure may
eventually become linked with wrong sowing
times and remedies taken. Successful cattle
breeding too, is a matter of keeping track of
lineages going back at least several animal
generations.
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STRUCTURE CULTURE
..

VALUES AND GOALS, NORMS AND
EXPECTATIONS (continued)
When flood irri8ation is introduced, the
expectations an attitudes of the elite
fradually start differing from those of the
ower echelons in the social pyramid.

SOCIAL DISTANCE KNOW HOW AND KNOWLEDGE
In the rank societies of the dry land Naturalistic knowledge is increasinfv not in
cultivators, the social distance is still small. the least because of the significant y higher
Communication and interaction are based levels of know-how availaole. Knowledge is
on biological differentiation ~ositions no longer so diffuse and specialization m
within small kinship fe0ups. en the rank various fields is on the increase. Some
societies move into t e direction of stratified knowledge, harticularly that related to plant
societies, the social distance between those and animal usbandry, potting, spinnin~,
that accumulate material wealth and hold weaving and trade, is becoming part 0 the
power and restige in the economical, community's ideology as it readies the
Eolitical an religlOus fields, and the less abstract expression necessary to impart it on
ortunate, increases. From a highly primary others. Supernatural knowledge, however, is

nature, the social distance moves mto the still dominant.
direction of a more secondary nature.

SOCIAL INTEGRATION
In the rank societies of the dry land
cultivators, the degree of social integration
remains hi~ and IS based on a limited
number 0 clearly defined l'0sitions largely
based, in turn, on differentIated IJ<?sitions
within kinship gr0.:ilis. These posItions are
strong andJener 'I, uncontested. All
"institution "functions are related to these
positions and kinsh~ is the integrating
element. When, wit the introduction of
flood irri~tion, the stratified societies
emerge, t e de~ee of positional integration
decreases. Kins .p, however, remains the
most important integrating element.

STRATIFICATION
When some of the broad ~ectrum hunters
and gatherers, after 8.000 C, develop dry
land cultivation techniques, the social
layering increases and rank societies
develop. The village chief, his counci~
successful warriors and the shamans orm an
elite but are, due to the redistributive nature
of socie3; not yet dramatically elevated
above ot ers. Homogeneous subr;oups still
form largely on basis of sexe an age
difference but are now also coextensive with
descent groups, villtfces and regions. With
the introduction of ood irrigation, by the
end of the period presently under discussion,
stratified societies emer$e. The chief, his
council, successful warnors, shamans and an
emerging priestly class succeed, to the
detriment of the less fortunate, in
monopolizing the access to the strategic
resources land and water.
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STRUcTuRE

STRATIFICATION
Singular tribal systems develop into
segmented and hierarchically structured
systems. One tribe is at the top of the tribal
pr;amid and within this core tribe, positions
o material wealth! power and presttge are
allocated on kinship basis. Trioos that are
voluntarily and/or forcefully incorporated in
the tribal federation, often fmd themselves
at the bottom of the pyramid.

SCALE
Where conditions are favourable, villages
grow into towns with sometimes up to 8.000
inhabitants. The largest of these towns cover
approximately 40 square kilometres and the
population density locally reaches the 200
persons per square kilometre mark. Until
5.000 B.C., the areas under crops are too
small to have much effect on tlie population
growth. The world pop'ulation in 8.000 BC
amounts to some 4 million and by 5.000 BC
has risen to 5 million.

5.4.4
SOCIETAL FUNCTIONS AND THE DEGREE OF INSTITUTIONALIZATION
The broad spectrum hunter and gatherer societies, before 8.000 BC, were
egalitarian, non-ranked and non-stratified. Status differentiation was mainly
based on a division of labour which, in turn, depended on sexe and age
categories. Within these categories, skill and functional importance provided
positions of prestige. Material wealth and power were not yet distinguishing
criteria. All functions necessary for the maintenance of subsistence were fulfilled
in a diffuse and intermittent way and kinship was the only manifest institution.
For almost the entire period presently under discussion, this situation remains
unchanged. In the sixth millennium BC, however, and particularly in the
cultivator societies, separate systems of integrated positions, aimed at
accomplishing economical, political and religious goals, emerge. The satisfaction
of needs and the creation of benefit become functions within a recognizable
economic context and within this context, specific cultural and structural
elements develop. Sharing and informal redistribution patterns are first replaced
by formal redistribution patterns through the chief and his kin. When flood
irrigation is introduced, the elite succeeds to gain unimpeded access to strategic
resources - land, labour and water - and forces the rest of the community to
recognize and accept this situation. Redistributive patterns are replaced by
exploitative patterns and the degree of accumulation of wealth becomes an
additional criterium for status differentiation. Production remains, by and large,
a family household matter, but more complex systems of social and technical
division of labour develop. Indirect trade develops into direct contact and central
place trade.
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The scale and diversity of the economic activities increases. The manipulation
of power, the allocation of positions, the setting of priorities and the internal and
external integration, become functions within a recognizable political context
and within this context, specific cultural and structural elements develop.
Gradually, the intermittent and diffuse leader of the egalitarian hunters and
gatherers develops into an autocratic chief, surrounded by his equally autocratic
next of kin. The degree of accumulation of power becomes yet another criterium
for status differentiation. Rule making, administration and rule adjudication
become the prerogatives of the ruling elite and, generally, serve the interests of
this elite. Singular and segmented patriarchal tribes develop into hierarchically
structured tribal federations with a dominant core tribe and a leading family.
Provision of comfort, supplementation of knowledge and the justification of
norms and values are, for most of the period presently under discussion, not yet
clearly functions within a religious context and either remain largely in the
kinship domain, or become part of the political domain. In the closing
millennium of the period under discussion, there is evidence of an emerging
priestly class and religion probably begins to mirror the stratified society with its
core tribe, its leading family and its incorporated and, usually, inferior groups.
The functions of the kinship institution and the other emerging functions in the
economic, political and religious contexts are summarized in figure 24.

Figure 24.
Summary of the functions of the kinship and the emerging economical, political
and religious institutions during the period of the cultivators and pastoralists.

FUNCTIONS RECOGNIZABLE INSTITUTIONAL SPHERE

KINSHIP ECONOMICAL POLITICAL RELIGIOUS

militarY

health

educationitl·
...

justification
.

norms and .

values

supplementa,
tionof
knowledl!:e

provision of
comfort

internal and
externitl
inte2Fation

settiJlg
priorities



Neolithic Food Revolution: cultivators and pastoralists
St1Uctura~ cultural and institutional characteristics of society

193

RECOGNIZABLE INSTITUTIONAL SPHEREFUNCTIONS

ECONOMICAL RELIGIOUS

5.5
ROLE OF TECHNOWGY AND OTHER PRIME MOVERS IN THE
DEVELOPMENT PROCESS

5.5.1
THE INTERRELATION OF THE PHYSICAL ENVIRONMENT AND THE
SOCIETAL STRUCTURE, CULTURE AND INSTITUTIONS
By around 8.000 Be and mostly by extension of range, the world population of
hunters and gatherers had risen to approximately 4 million. Three thousand
years later, and in spite of the structural, cultural and institutional changes that
were part of the Neolithic Food Revolution, the world population hardly
exceeded 5 million. During the entire period presently under discussion it
remained apparently difficult to wrestle more than a subsistence living from the
environment and when, locally, people were more successful, their success was
so limited in space that it made hardly an impact on a global scale. Man plainly
remained extremely vulnerable with respect to the physical environment. like
in the previous period, there must have been numerous and continuous changes
in place and time in the structure and culture of man's society. At first largely
induced by physical environment factors, but later increasingly by societal factors
themselves. Due to the lack of credible archaeological evidence, it proved to be
impossible to reconstruct coherent, detailed and global change patterns.
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The events in the fertile crescent, however, are backed up reasonably by
archaeological finds and we choose this area to analyze two development
situations into some detail. Evidence is recently accumulating that similar
development situations occurred in other parts of the world at roughly the same
time. The two development situations relate to:
- change from broad spectrum hunting and gathering to dry land cultivation and

the domestication of plants and animals. First taking place in the fertile
crescent somewhere shortly after 8.000 BC;

- change from dry land cultivation to hydraulic cultivation. First taking place
when the dry land cultivators of the hills and mountains of Anatolia and the
Zagros moved into the plains of the Euphrates and Tigris in the second half
of the sixth millennium BC.

5.5.2
AGAIN: ADAPT OR DIE

5.5.2.1
FROM BROAD SPECTRUM HUNTING AND GATHERING TO DRY LAND CULTIVATION:
NEOLITHIC FOOD REVOLUTION
In the higher valleys of Anatolia, the Zagros and the Levant, with their dense
stands of wild cereals and other annuals, population pressure must have forced
some of the more prospering semi-sedentary hunter and gatherer societies to
break up. When the "optimum" areas were all occupied, groups were forced to
move to less favourable lower valleys. Their answer to the challenge of a more
hostile environment was to produce, artificially, and around the margins of the
"optimum" zones, stands of cereals as dense as those in the hart of the
"optimum" zone. Assisted by genetic changes in the cereals, to which they were
probably partially instrumental, the broad spectrum hunters and gatherers
became sedentary dry land cultivators. Since dry land cultivation must have been
extremely susceptible to crop failures, techniques were also developed to store
cereals and other vegetative matter in meat "on the hoof". That is, in
domesticated animals. Less than thousand years after the first hesitant steps
towards a sedentary life, some of the more progressive communities had
developed swidden cultivation systems and kept a variety of domesticated
animals. Some of the less progressive, stuck to animal breeding and herding and
became pastoralist nomads. Sedentary life, in turn, shaped the technology. Well
furnished and equipped permanent dwellings replaced simple huts, fired pottery
appeared and animal hair was used for spinning and weaving. Small scale trade
developed into long distance trade. The combined result, was a widening
material existential basis. This basis and the new technologies did not fail to
have their profound effects on society. In the structural sphere, the
differentiation increased. The first full-time specialists appeared in the religious
and economical fields and the intermittent and diffuse leader of the past became
a chief. The social distance remained small and the degree of integration, based
on different positions within kinship groups, high.
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The stratification increased and rank societies developed. Due to the
redistributive nature of these societies, the political and religious elites were not
yet dramatically elevated above others. At the micro level, the increase in scale
was striking, with villages growing into towns with, occasionally, some 8.000
inhabitants. On a global scale, the areas under cultivation were too small to have
a significant effect on the world population. In the cultural sphere, the values
and norms probably remained largely those of the hunters and gatherers.
Expectations and attitudes, however, must have become increasingly future
oriented and the accumulated body of knowledge, know how and technology
gradually became one of the main engines of change. In the institutional sphere,
kinship must still have been the only fully developed and manifest institution.
The nature and scale of the kinship relations, however, changed. Sub populations
developed that were not only coextensive with descent groupings, but also with
villages and regions. In the economic sphere, land and the produce of that land
became important and the key statuses that emerged were those that controlled
the redistributive network. As yet, the holder of the key status had no
exploitative economic power but that was soon to change. In the political sphere,
the highest status positions still had to carry out their functions in the absence
of real political authority. Yet, in spite of all egalitarian features, strong status
differentials developed and his redistributive role placed the chief in the front
line of social life. In addition, the relative material wealth of the cultivator
societies aroused the envy of the pastoral nomads. The challenge of this hostile
part of the social environment must have enhanced the political role of the chief
and enabled him to somehow coerce society to build defence structures and
establish militias. In the religious sphere, a priestly elite emerged that was in
charge of various religious rituals. The fact that we already discuss changes in
different institutional spheres, indicates that separate systems of integrated
positions, aimed at accomplishing economical, political and religious goals, were
about to emerge. Figure 25, summarizes the developments we have outlined so
far. Physical environment prime movers sets are white. Structural, cultural and
institutional prime mover sets are shaded.
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Figure 25.
Schematic presentation of the main stream development process shortly after
8.000 Be.
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5.5.2.2
FROM DRY-LAND TO HYDRAULIC CULTIVATION: EMERGENCE OF EARLY PEASANT
SOCIETIES

Between 6.000 and 5.000 BC, the population pressure in the fertile crescent must
have increased again, groups split up and the Neolithic dry land cultivator
cultures started spreading. First to what is now Greece and then, through the
Thracian plain, to what are now Bulgaria, Yugoslavia and Hungary. In the same
period some of the dry land cultivators reached Italy, Spain and Portugal.
Wherever they came, dry land cultivation, in one form or another, was
established. In view of the small differences in physical environment, this
probably took place with only minor technological adaptations. The overland
expansion south-west ward, around 5.500 BC, is a different story altogether.
When the dry land cultivators left the hills with their regular rainfall patterns,
necessary for the cultivation of cereals, and entered the much drier valley floors
of the Tigris-Euphrates complex, they were faced with what, to them, must have
been an extremely hostile physical environment. Their primary reaction to this
challenge was the development of hydraulic cultivation techniques. As we will
see in chapter 6, in the period between 5.000 and 3.000 BC, and probably under
Mesopotamian influence, these techniques spread to the valleys of the Nile and
the Indus.

In the same period, dry land cultivation further spread into western Europe and
reached the fertile valleys of the Huang Ho and the Wei rivers in China. Within
2.000 years, the change from dry land to hydraulic cultivation resulted in
significant changes in the structure and culture of the societies concerned. The
scarcity of land that could be irrigated with simple means now made land an
increasingly important commodity. The latter is illustrated by FlannerfO. He
estimated that approximately 35 per cent of the Mesopotamian land served the
advanced hunter and gatherer cultures and that only 10 per cent was suitable for
dry land cultivation. Compared to hunting and gathering, dry land cultivation
increased the "carrying capacity" of the land by a factor 5. When flood irrigation
was introduced, around 5.500 BC, the "carrying capacity" of the land, compared
to the hunting and gathering situation, took not long to rise by a factor 20.
Under these conditions, about 1 per cent of the land produced approximately 30
per cent of the food. Here lies, as we will see in more detail in chapter 5, one
of the main origins of unequal systems of land ownership and tenure and, hence,
of stratification. In this new situation, the cultivator, until then poised between
his past as a hunter and gatherer and agriculture, becomes a peasant. The
cultivator becomes a peasant only when he is integrated in a society with the
characteristics of a state. That is, when he becomes subject to the regular
demands and sanctions of the power holders outside his own rural community.

20 Kent V.Flannery, in C.C.Lamberg-Karlovsky and Jeremy A.Sabloff, The Rise and Fall of
Civilizations: Origins and Ecological Effects of Early Domestication in Iran and the Near
East (Menlo Park Cummings Publishing Company, 1974).
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When that happens, after 5.000 BC, the most basic peasant needs will be
constantly in conflict with the requirements imposed by the outsiders, the rulers.
The peasants are then forced to maintain a precarious balance between their
own demands and those of others. The rulers see their peasants primarily as a
source of labour and produce with which they can increase their own fund of
power.

At the end of the period presently under discussion, all the major technological
resources are available for the peasant societies, the classical civilizations, to
emerge. Yet, their emergence is delayed for another millennium. First,
apparently, society has to catch up with technology by creating more complex
hierarchies, strong political control and adequate concentration of economic
resources. Once this has been achieved, around 3.500 BC, peasants are to
underwrite the further development process for more than 5.000 years until the
beginning of the industrial revolutions. Figure 26, summarizes the developments
we have outlined so far. Physical environment prime mover sets are white.
Structural, cultural and institutional prime mover sets are shaded.

Figure 26.
Schematic presentation of the main stream development process between 6.000
and 5.000 BC.

kinship
grOups split
up·

t
popUlation carryin~
mcrease _ capacity of

the land
falls short

warm aJld dry
plains of the

_ Euphl'lltes aJld
Tigris complex
occupied

-

... . ....
significaJlI .•
stn!Ctul'lll, cWt\ll'll1 ..

I•alia .iristitutiotial ..
. chaJlS" (see
cMptel'(i)

t
. hYdraulit
cultivation

$;()OOBC ...
ViQda· PQpulatiilll
5 million .
chall~efri:im •••
early culjiv;l.tion
tofitst~ts



Neolithic Food Revolution: cultivators and pastora1ists
Leaders and laggards

199

When we return, again, to the questions we raised in paragraph 4.5.1 under the
heading "structural and cultural change" we conclude as follows:
- the direct and indirect impact of the physical environment on societal structure

and culture was great;
man reacted to the challenge of his environment first by developing new
technologies. Although there was an extension of range, this extension was not
as striking as in the preceding period of the hunters and gatherers;
sedentary life and the new technologies that went with it, in turn, significantly
affected the structure and culture of society. By the end of the period presently
under discussion, hydraulic cultivation provides the structural, cultural,
institutional and technological basis for the aristocrat and peasant societies to
emerge in the next period;
man's increasing capacity to manipulate and exploit his environment did not
fail to have its impact on this environment. When we look into the effects of
the domestication of plants and animals, the most prominent technological
achievement of the era, on the physical environment we observe the following.
If the physical possibility to return to a former means of subsistence is the
criterium, the effects were devastating. Cultivation had locally eradicated
dominant wild grasses and replaced them by pasture plants. Cereal mono
cultures had invited the multiplication of pests and diseases. Many species of
animals were driven to marginal lands. Had the cultivators wanted to return
to their hunting and gathering life, this would have been impossible.

5.6
LEADERS AND LAGGARDS

By the end of the period presently under discussion there are, in global
perspective, five distinctly different types of societies:
- nomadic narrow spectrum hunter and gatherer societies;

semi-nomadic broad spectrum hunter and gatherer societies;
sedentary dry land cultivator societies (exploiting both domesticated plants and
animals);
nomadic pastoralist societies (exploiting only domesticated animals);
sedentary flood irrigation cultivator societies (exploiting both domesticated
plants and animals and using river water for gravity irrigation on a large
scale).

The spearhead of development is in the fertile crescent and in the plains of the
Tigris-Euphrates complex of the Old World. Here, dry land cultivators and flood
irrigation cultivators are rapidly gaining ground by 5.000 Be. In most of central
and western Europe, hunting and gathering persist, although some larger
settlements develop along the sea shores and near lakes and rivers.
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In what are now north-west India, Pakistan and Thailand, narrow spectrum
hunters and gatherers change to broad spectrum patterns of food collection, but
evidence of full sedentary life, before 5.000 BC, is contested. The domain of the
Old World pastoralists consists of the hills and mountains bordering the
Mediterranean and the spread of their cultures to other areas is delayed until
after 5.000 Be.

In the southern regions of the New World, narrow spectrum hunting and
gathering patterns are locally replaced by broad spectrum patterns and by the
first cultivation of cereals and other plants. By around 5.000 BC, there are semi
permanent settlements in Mexico, Chili and Peru, but these are less based on
cultivation and more on fishing, collecting shells, trapping birds and hunting.
Like the larger settlements in Europe during this period, communities often
occur along the sea coasts, the major rivers and the lakes. Before 5.000 BC,
however, there is little evidence of permanent villages. In north America, the
hunters and gatherers change from big game to smaller animals and more and
more supplement their diet by gathering.

Food gathering and hunting are still dominant in Africa until 5.000 BC, although
in some areas, south of the Sahara, herding becomes already important.
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6.1
DAWN OF LITERATE CMLIZATION

In common day language the word civilization has the ring of a society in
which mankind can attain full development by realising all that is good, true
and beautiful. A society that is maybe not perfect yet, but that is at least
making a continuous effort to tip the balance towards a concept of some kind
of garden of Eden. There are, however, many gardens of Eden, depending on
one's vision of how society should function. That vision depends, among other
factors, on one's position in the social structure. When the Mesopotamians
skin their captured enemies alive and ruthlessly suppress their peasantry, we
may find it difficult to call them civilized and their society a civilization. Still
that is what we commonly do and there is not one history text that does not
speak of the "Mesopotamian civilization". So what then is civilization?

We could take our clue from the archaic Latin civitas, town, and define
civilization as the type of culture found in cities. A city is then an
agglomeration of dwellings, a majority of whose inhabitants are not engaged
in food production. Quoting Toynbee1:

1 Arnold Toynbee, A study of history (New York: Oxford University Press, 1972, 44).
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"Civilization is a state of society in which there is a minority of the
population, however smal~ that is free from the task, not merely of
producing food, but of engaging in any other of the economic activities - e.g.
industry and trade - that have to be carried on to keep the life of the society
going on the material plane at the civilization level. These non-economic
specialists - professional soldiers, administrators, and perhaps, above al~

priests - have. certainly been city dwellers in the case of most civilizations
known to us."

Civilization, in the sense we will be using it, however, not only applies to
societies with urban communities and cannot be captured that easily. Crucial
is also, that somewhere behind every civilization there should be a vision of
how society as a whole should function. Or, in other words, the energies and
abilities of a population have to be drawn upon and integrated to a common
purpose. Civilization, to quote Toynbee2 again, as:

''An endeavour to create a state of society in which the whole of mankind
will be able to live together in harmony, as members of a single all-inclusive
family. This, I believe, is the goal at which all civilizations so far known
have been aiming unconsciously, if not consciously. "

"Harmony" is, of course, in itself a culturally determined concept and the
"harmony" of the strongly stratified and oligarchic Mesopotamian city states is
certainly not the "harmony" of a modern western European nation. Still, a
coherent vision, from the view point of the holders of power, of how society
should function and achieve a common purpose is present in both settings. In
a more comprehensive manner and following, among others, Childe3 and
Willey4, we can conceive of civilizations as having three important
dimensions with a number of traits:
- a large population size and high population densities.

It is rather hazardous to fix a lower limit to both population size and
densities, but a number of authoritative authors deem it justifiable to claim
that, to be a civilization, the lives of more than 8.000 people have to be
integrated. This integration can take place in essentially urban communities
or, in rural communities with the same number of people in a closely-knit
structural and cultural system. Densities should exceed 6 persons per
square kilometre. The crucial factor in both settings, is that energies and
abilities are drawn upon and integrated to a common purpose;

2 Arnold Toynbee, A study of history (New York: Oxford University Press, 1972, 43-44).

3 V.G.Childe, The Urban Revolution, in Town Planning Review, volume 21, no.l, pp 5-7
(Liverpool: The University of Liverpool, 1950).

4 Gordon R.Willey, in C.C.Lamberg-Karlovsky and Jeremy ASabloff, The Rise and Fall
of Civilizations: Commentary on the Emergence of Civilizations in the Maya Lowlands
(Menlo Park: Cummings Publishing Company, 1914,95-103).
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- a marked social complexity.
Civilizations, in this respect, are characterized by differentiation,
stratification and the emergence of some form of institutionalized
government - usually a state. There is a considerable diversity of relatively
durable social positions. Not only in the kinship sphere, but also in the
economical, political and religious spheres. These spheres themselves have
specific structural and cultural traits and are, to varying degrees,
institutionalized. The crucial factor is again that energies and abilities are
drawn upon and integrated to a common purpose. The degree of social
differentiation, stratification and integration may be reflected in various
ways in archaeological records. By proof of specialized manufacture of
goods, produce and rendering services; by proof of differentiation in the
size and luxury of living quarters, the existence of temples and palaces; by
proof of a complex chiefdom or a state;

- a complex network of intercommunication among its social components.
The key points in such a network are cities of some kind, ceremonial
centres or both. It is from these centres that government, religion and trade
are controlled. The distinguishing medium of communication is the
recorded word - writing. Art, however, and particularly monumental art, is
an other means by which communication between the administration and
the populace is maintained. The communication network links the
traditions of the past with the lachievements of the present. It ties the
isolated homestead to the village and the village to the centre. The
construction and enlargement of the communication network is affected by
political, religious and military power and by regional and interregional
trade.

Both in Mesopotamia, Egypt and India, the "urban" civilizations with their
market economies, their trading middle class and highly stratified societies
with a landed aristocracy and, often, militaristic leadership, were probably
preceded by "non-urban" civilizations. These were characterized by a more
redistributive economy in the hands of core families, by a complex rank
system rather than a stratified system, and by corporate or kin group
ownership of land. The Mesopotamian city state civilization clearly has its
roots in the "non-urban" complex ranked cultivator societies of the fertile
crescent, of which, geographically speaking, it was itself a part. "Urban"
civilization in Mesopotamia, we believe, is a pristine development of this
fertile crescent. "Urban" civilization in Egypt and India, on the other hand, is
more likely to have been of a "secondary" nature. That is, these civilizations
developed in response to, and from contact with, pristine civilizations in the
fertile crescent. In the opening millennium of the period presently under
discussion, Mesopotamia was no doubt the leader in development. Writing,
the solid wooden cartwheel, the potter's wheel and advances in copper
working first appeared, for all we know, in the plains of the Tigris-Euphrates
complex. Stratified societies, based on hydraulic cultivation, developed into
state civilizations.
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The people in the delta and valley of the Nile and those in the valley of the
Indus, at first, lagged behind but caught up in the closing millennium. In
other parts of the world, and where conditions were favourable, dry land
cultivation was slowly gaining ground. In 3.000 BC, the world's population 
hunters and gatherers, cultivators, pastoralists and early peasants - is
estimated at 14 million and compared to the situation in 5.000 BC, this
represents an increase of almost 300 per cent. By 3.000 BC, dry land and
hydraulic cultivators have not yet outnumbered the hunter/gatherers and
pastoralists and make up about 32 per cent of the world population.

6.2
TECHNOLOGICAL RESOURCES

6.2.1
MERGING OLD AND NEW TECHNOWGIES
The domestication of animals and plants, hydraulic cultivation, metal working,
potting, spinning, weaving, new building techniques and town life, all stem
from the previous period. In the period 5.000 - 3.000 BC, the scale and fields
of application of these achievements increase. The major new inventions 
writing, the wheel, the turn table and casting - are no longer only of
advantage to the home life of the peasants, but are also associated with
communication, organized trade and transport. Compared to writing, the
other inventions are, relatively speaking and for the time being, of less
importance. The three-piece solid wooden wheel and the axle are certainly a
breakthrough in transport but, due to the lack of proper roads and the
clumsiness of design, their application remains limited. The potter's wheel 
the turn table - enables larger quantities of uniform pottery to be
manufactured but adds little to the basic techniques of potting. Already in the
previous period, the people of Siyalk had mastered the smelting of copper
from ore and learned to make ornaments and simple tools from the metal.
After 5.000 Be, copper working spreads but, until about 3.000 BC, casting is
the only innovative aspect in metal working. The real break through in this
field only comes in the closing centuries of the period presently under
discussion, when the first alloys are made. Advances in agriculture - large
scale hydraulic cultivation, civil works, drainage and the animal drawn plough
- only reach maturity after 3.000 Be.

6.2.2
PEASANTS AND THEIR AGRICULTURAL SYSTEMS
In the period 5.000 - 3.000 BC, peasants and their agricultural systems
become the foundations upon which society rests and we will take a closer
look at the two concepts "peasant" and "agricultural systems". In a strict sense,
the cultivators were merely growers of crops that, by and large, were
consumed directly by their producers.
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Even for these cultivators, however, it was not enough to only produce
minimal caloric rations. WolfS, in an anthropological context, speaks of the
necessity for the cultivators to have a replacement fund and a ceremonial
fund. Once, in addition, the cultivators are forced to produce a fund of rent,
they become early peasants.

Replacement fund.
A cultivator or early peasant does not only need a certain amount of calories
to continue his physical existence, he also has to allocate part of his crop for
seed and animal fodder. This part is not a surplus, but an amount necessary
for the upkeep of the production instruments. In addition, he has to spend
time to repair and replace his tools. What· is needed for replacing his
minimum equipment for both production and consumption, is his replacement
fund. In modern economical terms, we could say that we are dealing with
"investments".

Ceremonial fund.
Cultivators and early peasants do not only have physical needs to meet, but
also ceremonial ones. They must entertain social relations with their fellows 
a daughter has to marry outside the household and she will require a dowry
in the form of cattle or grain; a neighbour has to be helped out during
harvest. These, and many other social obligations, are never completely
utilitarian and instrumental and are surrounded by all kind of symbolic
constructions. If the cultivator is to participate in social relations at all, he
must also work to create a fund against which these expenditures can be
charged - the ceremonial fund. One could say, that living at a cultural
subsistence level meant that the cultivator and early peasant had satisfied
their most basic caloric, replacement and ceremonial needs.

Fund of rent.
The relationship of the cultivator to other specialists, for example the flint
workers, is symmetrical in the sense that the exchange of different products
takes place at traditional ratios. In more complex societies, however, social
relations exist that are not symmetrical but based, in some form or another,
on the exercise of power. The cultivator may have obligations to the chief or
the ruler who has jurisdiction over the land. Such power relations make a
permanent charge on his production. Regardless of whether this charge is
paid in produce, labour or metal, we call this charge the cultivator's fund of
rent. It is through the production of a fund of rent that the cultivator
becomes a true early peasant. Civilization is usually linked with cities and one
way to define an early peasant, is to see him as someone having a permanent
relationship with the city in the form of a rent obligation.

S Eric R.Wolf, Peasants (Englewood Cliffs: Prentice-Hall, Inc., 1966,9-17).
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It is, of course, true that in history most rulers settled in special centres that
became cities in due time. However, not all of them did. The Watusi rulers in
Africa, less than 100 years ago, "camped" among their peasantry and so did,
for all we know, the pharaohs of the First Dynasty. We can say that the
cultivator becomes a true peasant when he is integrated in a society with a
state, that is, when he becomes subject to the regular demands and sanctions
of the power holders outside his own society. The beginning of true peasantry
is, therefore, as we will see, around 3.500 Be. After 3.500 Be, the most basic
peasant needs - the requirement to maintain a caloric minimum, a
replacement and ceremonial fund - are constantly and seriously in conflict
with the requirements imposed by the outsiders, the rulers, and the peasants
are forced to maintain a precarious balance between their own demands and
those of others. The ruler sees his peasants more and more as a source of
labour and produce with which he can increase his material wealth, power
and prestige. The peasant himself is at the same time an economic agent and
a household head and his holding is both an economic unit and a home. In
the struggle to balance external and internal demands, he is often forced to
curtail his internal demands - his consumption. This daily effort to balance
accounts by under consumption, explains to a large extent why peasants
usually try to stick to their traditional means as long as possible. Any
voluntary or forced innovation may undermine the sensitive balance. Still,
innovations gradually come and in the period 5.000 - 3.000 Be we record two
important ones - large scale hydraulic farming and the animal drawn plough.

In the dry but fertile plains of the Tigris-Euphrates, the Nile and the Indus,
the life-giving water is the critical factor determining success or failure in
agriculture. It is in the alluvial lands of Sumer and, somewhat later, in India
and Egypt, that the availability of water in sufficient quantities becomes the
peasant's crucial and enduring problem. A problem that is solved by storing
and distributing water by means of complicated irrigation systems, involving
natural storage basins, ditches, canals, weirs and dikes (see paragraph 5.2,
figure 21). Early hydraulic cultivation is hoe cultivation and requires a great
deal of labour. WolF, quoting Dumont, Lewis and Cottrell, compares the
number of man-days (10 hours per man-day) devoted per hectare under
extensive dry land cultivation (not really working the soil, but only scratching
it with a stick where seed has to be planted), with the number of man-days
devoted per hectare under intensive dry land cultivation employing a hoe. On
average, the extensive cultivators devoted 52 man-days per hectare to their
cultivation, a figure comparable to that required for early plough farming.
Intensive dry land hoe cultivation, on average, required 143 man-days per
hectare. Hydraulic hoe cultivation must have required even more man-days in
view of the upkeep of the irrigation system and the control of weeds - maybe
as many as 200.

6 Eric R.Wolf, Peasants (Englewood Cliffs: Prentice-Hall, Inc., 1966, 28).
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Although hydraulic cultivation apparently required a great deal of labour, it
could also support dense populations because of the significant increases in
yield. In Sumer, rain fed cereal crops yielded 3 to 5 times the amount of seed
utilized. Irrigated crops, yielded upto 86 times that amount? Hydraulic
cultivation, therefore, for the first time in history, provided a solid base for a
true peasant society.

In the closing centuries of the period presently under discussion, the bulk of
agricultural produce is produced by hydraulic hoe farming in the irrigated
river valleys of the Tigris, Euphrates, Nile and Indus and required vast
amounts of labour. In this period, the agricultural labour supply may have
become under pressure due to the fact that more and more people were
utilized for special tasks like soldiering, building, administration and religion.
At the same time, the demands of the rulers might have risen higher and
higher. Under these conditions, any innovation that would allow a worker to
extend the area under cultivation and to concentrate the labour input in a
shorter period, would be viewed with favour. The animal drawn plough, in
this respect, is an attractive innovation and, through the use of manure,
combines stock raising with cropping. Around 3.000 BC, the animal drawn
plough becomes common in all river valley civilizations.

6.2.3
WRITING
Pictorial concepts, eventually finding their expression in writing, are very
deeply rooted in the past. Signs used for heaven (*), water (~ and mountain
(t1) have been represented on painted pottery ever since it was invented and
must have been invested with magical prophylactic meaning8

• The potting
craftsmen and artists long ago discovered the principle of pars pro toto,
making part of the object stand for the whole object, and this principle was to
be of eminent importance for the development of the script. In pottery, there
is yet another analogy with the art of writing - the early potters presented
their designs vertically and only later made them run horizontally. Exactly the
same was done by the scribes. Another explanation of writing lies in the
development of counting systems. Taking our clues from the present hunters
and gatherers, in chapter 4 we concluded that counting was probably limited
to 6 and that above that it was simply "many" or "abundant". In a more
complex society, with herds of sheep, goats and cattle and with larger
quantities of cereals to be stored and distributed, such a system obviously
does not suffice. In the Near East, and as early as 6.000 BC, small baked clay
objects with a variety of shapes have been found - spheres, cones, cylinders
and discs.

7
Eric R.Wolf, Peasants (Englewood Cliffs: Prentice-Hall, Inc., 1966,26).

8 Ben Engelhart en Jan Willem Klein, 50 eeuwen schrift: een inleiding tot de geschiedenis
van het schrift (Amsterdam: Aramith Uitgevers, 1988, 36-40).
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Some of these objects are marked with holes, lines and dots and it is
generally believed that they were used for administrative purposes such as,
for example, registering the number of sheep and goats. The shapes are
abstract but, if our interpretation is correct, they represent concrete things. A
number of these clay objects representing an administrative entity, for
example a herd, were kept in a cup or a pouch. Around 4.000 BC, the custom
develops of keeping the clay objects in clay envelopes - bullae. It seems
reasonable to assume that this was done to avoid fraud in, for example,
trading transactions. One envelope, containing the number of sheep herded to
another village for sale on the market, was kept by the consignor and one
went to the addressee. In order to see the content of a bulla, the baked
envelope had to be smashed and to avoid this inconvenience, signs
representing the contents were stamped in the soft clay before firing it. The
signs were fixed - writing was born. ''Verba volant, scripta manent".

Whether the origin of writing lies in pottery or in counting systems, or both,
is not really all that important and we may safely assume that the most
embryonic form of script is a series of images telling a story, transmitting
information, or storing information for future reference. The next step usually
consists of simplifying and stylizing these images in order to register them
more rapidly. Such a stylized symbol of an image we call a pictogramme. It is
easy to imagine that pictogrammes can depict concrete objects, but concepts
like "light", "day" and "time" are impossible to handle in this way. New
pictogrammes had to be developed for the purpose or old ones adapted. The
Sumerians, for example, did not only use the "sun" symbol for their word for
sun, but also for the immaterial concepts of day and time9

• Symbols for
immaterial things are idiogrammes. Employing both pictogrammes and
idiogrammes, the Sumerians had to have more than 2.000 symbols available
to express themselves adequately and in time they came to realize the clumsy
nature of such a system. The next step was that an existing symbol for an
object was used for another object having the same sound. The pictogramme
for ''bee'', for example, came to be used for every word or part of a word that
contained the sound "bee". Symbols that represent a sound are
phonogrammes. The combination of two or more phonogrammes to make a
word is called a rebus.

We have reasons to believe that in the first scripts there was not a direct
relation between symbol and sound and in the period 5.000 - 3.000 BC,
writing was largely by means of pictogrammes and idiogrammes and the
cuneiform, or wedge-shaped script, would only fully develop in the next
period.

9 Donald Jackson, Van beitel tot vulpen: de geschiedenis van het sChrift (Amerongen:
Uitgeverij Gaade, 1981, 17).
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The oldest known Sumerian picto-idiographic writing comes from a limestone
tablet, found at Kish, and dates back to about 4.000 BCIO

• On it appear
signs for head, hand, foot, for a threshing sledge and for numerals and we are
probably dealing with a temple commodity list. Figure 27, presents a summary
of the stages of script development: from picto-idiographic symbols to
cuneiforms in Mesopotamia.

Figure 27.
Stages of script development: from pielo-idiographic
symbols to cuneiforms in Mesopotamia.
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Source:
Ben Engelhart en Jan Willem Klein, 50 eel/wen scllrift: een inleiding tot de gesclliedenis van het
scllrift (Amsterdam: Aramith Uitgevers, 1988, 40)

Writing in Egypt probably started under Sumerian influence, but soon the
Egyptians developed an almost totally different form, the hieroglyphs.
Hieroglyphic writing must have started around 3.300 BC and the carved slate
palette found in Hieraconpolis, bearing the name of king Narmer in early
hieroglyphs, is the first "document" ever found featuring the name of a
person11

•

10 Robert Claiborne, Het Olltstaan van lIet scllrift (Amsterdam: TIME-LIFE Books
Nederland BV, 1980, 10).

11 Robert Claiborne, Het ontstaan van lIet schrift (Amsterdam: TIME-LIFE Books BY,
1980,35).
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The slate palette shows king Narmer wearing both the red crown (deshret) of
the delta cities of the Nile and the white crown (hedjet) of Aphroditopolis on
the upper Nile. Various researchers have identified Narmer as the semi
legendary Menes, the first Pharaoh, and we will return to him when we deal
with the reconstruction of the ideal typical Egyptian society. Around 3.300
BC, the Egyptians started using papyrus, made from the green stalks of
Cyperns papyrns, for writing. The oldest surviving papyrus scroll, however,
comes from the tomb of Hemaka, a highly placed civil servant, found in
Sakkara and dated around 3.000 BC12

• The Greek "papyros" is derived from
the Egyptian "pa-per-aa", "that which belongs to the Pharaoh", or, in other
words "royal material"! Papyrus became the material to record transactions, to
list commodities, to confirm treaties, to honour the Gods and to make the old
verbal poetry immortal. It became, in a sense, the foundation of both
bureaucracy and learning, creating a class of civil servants as well as
pedagogues. More than 4.000 years after its invention it was still used by most
literate people in the then civilized world. In the period 5.000 - 3.000 BC,
writing is an art solely to be found in Mesopotamia (Sumer) and Egypt and
only in the third millennium, do we see the development of the Elamitic,
Proto-Indian and Chinese scripts. In the Americas this development will take
nearly another 3.000 years. Table 9, presents a review of technological
resources of the early peasant societies in the period 5.000 - 3.000 Be.

Table 9.
Technological resources of the early peasant societies in the period
5.000 - 3.000 Be.

TECHNOWGICAL RESOURCES INSTITUTIONAL
SPHERES

KI IEC IPO RE

MATERIALS USED

Stone is still commonly used in the centres of advancement,
but the use of copper IS becomu:r more and more important.
In addition to copper, silver, Bol and tin are used for the
first time. Clay taolets for wnting, papyrus, ink and reed pens
come into use.

TEOINOWGY FOR HUNTING, FISHING AND
FIGHTING

Socketed axes; recurved bows; animal drawn chariots; leather
helmets; shields.

12 Maarten J.Raven, Papyms: van bies tot boekrol (Zutphen: Uitgeverij Terra, 1982, 10).
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TECHNOLOGICAL RESOURCES

... .. . .

.TECIJN()L6G¥f<jacVl:tlvi\TlNG

Drainage and irrigation techniques invented in the previous
period are developed further. Dykes are constructed and
water ponds and feeder canals made.

Harnessing draft animals; scratch ploughing.

Animal drawn seed ploughs; plough shares (?); harrows.

.. TECIINOLOGYFOllSHELTEltANDHOUSEHOLD

Pottery turn-tables; use of moulds to preform pottery
elements.

Spouted drinking pots; bath rooms; running water latrines.

Horizontal looms (frrst.Jlicture shown on a plate found in
Badari, Egypt, 4.000 BC).

Wine making; brewing beer.

TECHNOLOGY·'rOMAKEAND MAINTAIN
TECHNOLOGY ...

copper casting; alloying; hardening; wire making

kilns with floors and vented toes; furnaces, crucibles and
moulds for metal working; anvils; sunken stone fIre 'places;
bellows made of rolled hide strips fItted with ceramic ends to
raise the temperature in the fIre place; copper gouges; nails.

weildlted drills for drilling stone; bow drills for drilling wood
anaother soft materials.

TECIINOLOGYFORPREPARING AND STORlNGFOOj)·.

wide variety of vessels and storing pits.

temple "go-downs" to store food and trade products.

TECHNOLOGY FOR TRANSPORT AND
COMMUNICA1'ION .. . .. . .

counting; writing.

cart wheel; axle; two and four wheel charts.

oared sea-going vessels; sails; steering oar.

clay tablets for writing; papyrus paper; ink; ink containers;
pens; writing pallets.

intaglio seals.

INSTITUTIONAL
SPHERES

KI EC PO RE

211
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TECHNOLOGICAL RESOURCES INSTITUTIONAL
SPHERES

KI

body oils; eye paints.

. ..... , ...

TEcHNOLOGYFOR ART

... ..... .... .... "'. . ...

·TECHNOLOGYFORCLOmmGANUADORNMENT

monumental temple architecture with elaborate pilasters and
colonnades; cone mosaics in coloured geometric patterns;
faience work; temple mounts or "Ziggurats".

musical instruments such as harp and lyre.

Sources belonging to table 9:
1. Burchard Brentjens, Siegfried Richter und Rolf Sonnemann, Geschichte der Technik (Koln:

Aulis Verlag, 1987).
2. Jacquetta Hawkes, The atlas of early man: concurrent developments across the ancient world

35.000 BC - AD 5()() (London: McMillan, 1980).
3. Melvin Kranzberg and Carroll W.Pursell, Jr. (ed.), Technology in western civilization: the

emergence of modem industrial society - earliest times to 1900 (London: Oxford University
Press, 1967).

5. Stuart Piggott, The dawn of civilization: the first world survey of human cultures in early
times (London: Thames and Hudson, 1961).

6. Chris Scarre (ed.), Past Worlds: the Times Atlas of Archaeology (London: Times Books
Limited, 1988).

All the technologies listed, in one way or another, still contribute to such
functions as the maintenance of the family, the creation of social security and
recreation and remain, at least partly, in the kinship sphere. Particularly the
technology systems related to cultivation, transport and communication,
however, increasingly contribute to such functions as, for example, the
maximization of production and distribution of goods and services and the
extraction of these goods and services for the benefit of the elite. In other
words, these technologies are drawn into the economic-political institutional
sphere. Like wise, some of the technology for fighting and for art is drawn
into respectively the economic-political sphere and the economic-political
religious sphere.
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6.3.1
MESOPOTAMIA
Shortly before 5.000 BC, in the southern plains of the Tigris-Euphrates
complex, villages sprang up round Eridu and Ur and it were probably their
inhabitants, originating from the Iranian highlands, who first drained some of
the Euphrates swamps and dug irrigation canals. Around 4.500 BC, the
Ubaidans settled in this area and built their villages and small towns on the
sites where the great cities of Sumer were to grow later. These not only came
to dominate all of Mesopotamia, but also established a sea-faring trade with
areas around the Arabian Gulf and an over-land trade with Syria, Iran and
beyond.

In the fourth millennium, there was another break in cultural tradition when
the Sumerians settled the plain, either having migrated from other parts or
having emerged through a mingling of the various people already present.
The old Ubaidan towns of Eridu, Uruk, Ur, Lagash and Nippur now became
cities with specialized artisans, copper smiths, sculptors and merchants and
from the archaeological finds it is evident that there was a vigorous
intellectual and religious life. It is in Uruk that thousands of pictographic clay
tablets were found and the "White Temple" of Uruk, erected between 3.200
and 3.100 BC, towered some 24 metres over the houses and lesser temples.
Sculpting, as evidenced by the famous white marble head and decorated stone
vases, showed a skill which was not repeated for hundreds of years. Among
many other stone carvings, an alabaster vase from the Jemdet Nasr period
(3.200 - 3.100 BC), showing the presentation of fruits of the land to the
Goddess Innana, allows us some speculations with respect to the Sumerian
society. Innana carries a staff resembling the bishop's staff to be found later
in the Christian era. Nude priests, carrying food and jugs of wine, are headed
by the leading priest offering the Goddess a bowl of fruits. A figure, possibly
the king, wears a tasselled train carried by a servant. The lower part of the
vase shows rams and ewes, wheat, date palms and the life giving river water.
The Jemdet Nasr vase, with its visible hierarchy of the Goddess, the king, his
servants, the priests and the subjects, indicates a strongly stratified society and
the period probably sees the rise of centralized government and of the first
city states. Each ruled in the name of its residing God or Goddess by an
individual known as "ensi" or "Great Man". To consolidate the emerging
centralized governments and the early city state structures, economical and
political integration was necessary. In this integration process, the Euphrates
played an important role. The ancient name of the Euphrates, Urudu, or
"copper river", reflects its importance as a means of transport. Sumer had few
essential raw materials for a growing civilization. It had the fertile land and
the Sumerians were in the process of mastering the art of irrigation.
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Copper for their tools and ornaments, precious stones and building materials
like marble, lime stone and timber, however, all had to come from the hills
and highlands upriver. For the river to be an effective means of transport,
villages, towns and cities along it had to collaborate one way or another,
despite intermittent disputes and warfare. The fact that the Sumerians, from
the earliest times, believed that the kingship over the country could only be
authorized by the holy city of Nippur, is proof that a central authority was at
least seen as desirable if not essential. This central authority, maybe in the
form of a king and his court, must have been served by priestly administrators
responsible for both the temple's rituals and the temple's estates. Quoting
Piggott13

:

'Their temples became institutions which combined cathedral chapter and
civil service, university and court of justice, and within them were worked
out not only their relationship to the universe and the gods, but also the
problems of administering human communities ':

We have used the southern and centrally situated cities of Sumer to briefly
sketch the developments prior to the rise of the Early Dynasties in about
2900 B.c. and, to be concise, left out similar and equally interesting
developments in northern Sumer with, for example, the cities of Tell Brak
(Assyria) and Tell Asmar in the Diyala valley. Figure 28, presents the centres
of development in Mesopotamia in the period 5.000 - 3.000 BC.

Figure 28.
Centres of development in Mesopotamia, 5.000 - 3.000 BC.

ANATOLIA

13 S.Piggot, The dawn of civilizotion: the first world survey of human cultures in early time
(London: Thames and Hudson, 1961, 12).
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6.3.2
EGYPT
When the savannas in North Africa were gradually drying up after the last
glacial and their original homelands became uninhabitable, man and beast
concentrated in the valley of the Nile with its narrow strip of fertile land,
watered by annual floods. This corralling process produced, already in early
times, a mixed race of Hamites, Berbers and Semites that did not only mingle
their blood but their languages too. Around 5.000 BC, and probably under
Natufian influence, dry land cultivation starts in both the humid delta and the
much drier valley of the Nile. Delta and valley cover an area of some 34.000
square kilometres with extensive, but non-violent, floods in the period
between July and October. The flood waters are what make cultivation,
particularly in the dry valley, possible. At first hesitantly and on a small scale
but, later, when the floods are purposefully used for irrigation, on an ever
increasing one. Fertile land, high temperatures and above all the silt carrying
water, make bumper crops, even with very primitive technological means,
possible. The relatively high yields allow the population and the herds to
grow and by 3.600 BC, settled agricultural life is found in both lower Egypt
(El Gerza) and Upper Egypt (Nagada). Cereals and flax are grown, cattle is
raised and people are engaged in crafts, although probably not full-time..
Stone tools are made, linen is woven and there is evidence that people used
fine oils for cosmetics and ground malachite for eye shadow.

Around 3.600 BC, Egypt, in comparison to Mesopotamia where the first
monumental temples were built in Eridu, must have looked rustic and
backward. As far as we know, the social organization was still largely tribal
and no chieftain was big enough to appear with a train and train bearers.
This rather rustic culture then comes into contact with the advanced culture
of Mesopotamia. How, and whether this contact was peaceful or by force, we
don't know. Mesopotamian cylinder seals were found in, for example, El
Gerza and the famous ivory handled flint knife of Gebel-el-Arak shows
typical Mesopotamian animal motives. Sun dried Mesopotamian mud bricks
come into use. Although copper is available in the Sinai desert, it is not used
yet for tools on any scale and people prefer to stick to their traditional flint.
It is in this period, again under Mesopotamian influence, that copper is
synthesized with glass in order to decorate pottery - the famous Egyptian
faience work. The country was divided into communities centred around a
village or small town, with its local version of one of the more universal
deities and under the leadership of some kind of chieftain. These unities or
districts are called "nomes". These "nomes", gradually must have grouped
under more ambitious chieftains, fighting for supremacy until both Lower and
Upper Egypt had been welded into single kingdoms - the Two Lands. Lower
Egypt looking towards the Mediterranean and in a way being part of it.
Upper Egypt looking northward to the riches of the Lower Egyptian delta
and southward to the savage hunting and herding nomads.
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Both Lower and Upper Egypt, must have been fighting for predominance and
eventually the southerners were victorious and united their valley with the
delta under one rule - probably that of Menes-Narmer. After the foundation
of the new capital, Memphis, near the junction of the valley and the delta,
cultural advance became rapid and in our next period we will witness a
profuse blossoming of the whole land.

6.3.3
LEVANT
Sofar, we have reviewed the dawn of literate civilization in both Mesopotamia
and Egypt and briefly touched upon developments that were to give rise to
the first Indian civilization in the next period. There is yet one other centre
that needs mentioning briefly - the Levant. By the end of the fourth
millennium, the Levant became affected by the Mesopotamian and Egyptian
river valley civilizations. Byblos, having maritime trade with Egypt, was
becoming an important town and so were Ugarit, Rama and Megiddo.
Jericho, which we left in a previous chapter in about 6.500 BC, was still
occupied and in strategic command of the mountain pass into Syria. The
people of the Levant consisted of two ill-distinguished groups - the
Canaanites in the south and the east and the Amorites in the north and west.
The latter mainly under influence of the Sumerians and the former strongly
influenced by the Egyptians. Due to ever changing power relations and the
physical diversity of the region, the Semitic Canaanites and Amorites never
managed to attain political unity other than small independent kingdoms.
After 3.000 BC, however, the Amorites would become the first merchant
venturers of the civilized world. Figure 29, presents the centres of
development in Egypt and the Levant in the Period 5.000 - 3.000 Be.
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Figure 29.
Centres of development in Egypt and the Levant in the period 5.000 - 3.000
Be.

Mediterranean Sea

6.3.4
BEYOND THE CENTRES OF ADVANCEMENT: FURTHER SPREAD OF
THE DRY LAND CULTIVATOR SOCIETIES
In Anatolia, cultivation slowly progresses and occasionally villages and small
towns grow into fortified towns of some size such as, for example, Mersin. In
Greece, Crete and the Aegean the village communities maintain their early
Neolithic lifestyle. It is in what we now call the Balkans, Bulgaria and
Rumania that, from 4.500 Be onwards, the Neolithic cultivators produce
communities of the same thriving character we have seen 1.000 years earlier
in Anatolia. They develop copper working on a large scale and are the first to
cast heavy tree felling axes with cylindrical holes, the so called "shaft-hole
axes". Male and female clay figurines found in a tomb in Cemavoda in
Rumania, illustrate the artistic skills possessed by the people from the
Balkans.
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All thriving cultivator communities grow and sooner or later their people go
in search of new and fertile lands. One of these communities, the Danubians
in Hungary, starts spreading along the fertile aeolian soils of Central Europe,
eventually reaching north-east France and the southern part of the Low
Countries (Beaker People). They introduce swidden cultivation for the first
time in western Europe, at the same time that swidden cultivation is
spreading to the west from the Mediterranean coasts. In about 4.000 BC, and
mainly along the coasts of western Europe, cultivator groups erect megalithic
tombs to bury their dead communally. From about 3.500 BC onwards, copper
is coming into use in Italy and Spain.

in the East, and long before 3.200 BC, swidden cultivation is finally spreading
from the Zagros to Baluchistan, Sind and Makran in India. Also in this
period, fully developed swidden cultivation is established in the fertile valleys
of the Huang Ho and the Wei rivers in China. Whether these Chinese
cultivator societies, and the peasant societies that develop after 3.000 BC, are
pristine or secondary, is still an issue of scholarly debate. Fried14

,

categorically classifies the Chinese civilization as pristine. Hawkes15
, taking

her clues from the occurrence of sheep and wheat, both of western origin,
and the appearance of fully perfect painted pottery of the type also found in
Turkmenia and Iran, declares herself a diffusionist. If we take the
technological innovations of the fertile crescent, between 8.000 and 5.000 BC,
as a point of departure and observe the similarities in, for example,
domestication patterns and potting and weaving technology in later periods in
Egypt, India and China, it is almost incredible that there should not have
been a significant relation between the achievements in the fertile crescent
and those in other parts of the Old World.

In the Americas, cultivation is slow in establishing itself. The North American
people continue hunting and there is no indication that any of them are
becoming cultivators. On the border of what are now the United States and
Canada, near lake Superior, the hunters and gatherers discover large
quantities of copper and in the fourth millennium they start mining it to
make a great range of tools. In Mexico, the cultivators make some progress,
but it is estimated that agricultural produce only constitutes approximately 25
per cent of their diet by 3.000 Be. In South America, agricultural progress is
equally slow, although it might be in this period that the llama becomes
domesticated as a food animal. In Africa south of the Sahara, hunting and
herding continue and there are no signs of early agriculture.

14 Morton H.Fried, On the Evolution of Social Stratification and the State, in The Rise
and Fall of Civilizations (Menlo Park: Cummings Publishing Company, 1974, 26-40).

15 Jacquetta Hawkes, The Atlas of Early Man: Concu"ent developments across the Ancient
World 35.()()() BC - AD 5()() (London: MacMillan Limited, 1980, 66).
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6.4.1
RECONSTRUCTION OF A TYPICAL EARLY PEASANT SOCIElY IN
MESOPOTAMIA
Around 4.500 Be, there where· Uruk, Ur and Al'Ubaid are to grow into
Sumerian cities some 1.000 years later, we can, on basis of archaeological
finds, reconstruct a typical Ubaid town. It has around 5.000 inhabitants and is
the religious and commercial centre of a dozen or so small villages scattered
along the river banks. Some 40 or 50 kilometres up or down river there is
another town with its cluster of dependent villages. In the villages, almost
everybody is involved in hydraulic cultivation and the most important piece of
agricultural equipment is the hoe. Prior to the annual flooding of the river,
wheat, barley and lentils are sown and after sowing, cattle are driven over the
land to cover the seeds. The floods are regulated by retaining the water
behind the natural levees and by gradually releasing it through a network of
ditches and canals after the flood has withdrawn. For this purpose,
collaboration between all the families in the village is necessary and this is
not so difficult since in a community of some 300 people, everybody knows
everybody and is often even related. Men and women, old and young, all
have their tasks. In the harvest season wheat and barley are reaped with flint
sickles, threshed, winnowed and stored in pots and mud brick lined pits. In
the marshes people trap birds, fish and hunt small game. The levees are
common grazing grounds for the sheep and cattle. Personal or family property
is so little that there is no real need for lasting records in the form of writing.
After the harvest the peasants carry part of their crop, a pot of barley or a
pile of skins, to the market in town where they exchange their goods, after
duly paying tribute to the chief and making an offering to the temple, with
merchants and craftsmen - salt, cloth, an ornament for the wife, a pot or a
stone implement to replace a broken one.

About 700 or 800 years later, the Ubaid town has grown into a Sumerian city
of some 20.000 inhabitants and the number of villages along the river bank
has grown significantly. Not only have the yields increased due to better
farming and irrigation techniques, but also the market has grown. Craftsmen
still sell their cloth, pots and stone stools but most of them are now full-time
specialists. New specialists have emerged as well - the carpenter, the smith
and all kinds of artists. The merchants have extended their market ware to
timber and lime stone from hundreds of kilometres upstream and, most
importantly of all, to slaves from the Persian hills and copper ingots made
from the ore found in the mountains in the north.
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The "ensi", the "Great Man", rules the town and its surrounding villages in
name of a God or Goddess, but despite his material wealth, power and
prestige, he has remained an ordinary mortal. Some generations ago his
family, through cunning, force and intrigue, established itself as a military
aristocracy. The "ensi's" armed men are no longer a militia but a regular army
securing the supply of copper, limestone, timber and slaves from the hills
when trade negotiations with other cities collapse. Fertile land and grazing
grounds have become scarce and the competition between the various elites
and towns fierce, resulting in perpetual armed conflicts. The town itself has
become a melting pot of people from various races and tribes and the town
community has long lost its extended family character. Next to the "ensi" and
his family, the high priest and his entourage have amassed vast material
wealth and gained considerable power and prestige. After having been rebuilt
a number of times since Ubaid times, the temple now stands on a mount, a
Ziggurat, of some 24 metres high. A magnificent structure with buttresses,
recesses and walls decorated with multi-coloured mosaics, its imposing
appearance reflecting the prominence of the priestly class. The priests not
only placate the Gods by gifts and prayers, but also act and give advice and
council in worldly matters. The temple itself serves the Gods, but also the
economic and political life, since it is at the same time a sanctuary and a
place for storing food surpluses, keeping trading goods in transit,
administration and learning. Particularly the administration of the temples
and their estates has become complex. Records are kept, using a pictographic
script on clay tablets, of the gifts and returns of cereals, cattle and
commodities and of the food distributed to both citizens and slaves. Land is
surveyed, property deeds drawn up and records kept. For calculations, a
sexagesimal metric system with fractions to add, subtract, multiply and divide
is used. Some of the priests have not only begun schools, but have also
started to organize and systematize the existing branches of knowledge and
compile them in learned lexical clay tablets. The art of writing, formerly the
monopoly of the priestly class, has extended to the king and his military class
and also the first merchants find it convenient to keep their records on clay
tablets. The sanctuary of the God or Goddess, in Ubaid times centrally
situated in the temple, is now situated at the extreme end of the building and
has become much less accessible. So has the leading priest, now a man who
can only be addressed directly by the high and mighty.

6.4.1.1
KINSHIP: EMERGENCE OF A HIERARCHY OF HOMOGENEOUS SUBPOPULATIONS
When, in the previous period, the egalitarian hunter and gatherer societies
gave way to the ranked dry land cultivator societies, subpopulations
developed that were coextensive not only with descent groupings, but also
with villages and regions. Not only people of the same kin, but also villagers
and those living in specific regions developed a kind of self-identity.
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Since there were no elaborately differentiated productive positions yet, these
subpopulations largely behaved in similar ways and held convergent attitudes.
Singular and segmented kinship based tribal systems started to develop into
hierarchically ordered tribal federations.

When, first in Mesopotamia, the stratified peasant societies emerge, distinct
subpopulations with considerable internal homogeneity corne into being in
addition to those that are coextensive with descent groups, villages and
regions. The factors that bring this change about, are an increasing
population, an extensive differentiation of productive roles and an enormous
inequality of material wealth, power and prestige16

• In addition, race,
religion, ethnicity and slavery increasingly become criteria for discrimination.
The political, religious, administrative and military elites become clearly
differentiated from the rest of the population and, usually, from each other.
Economic specialists like, for example, craftsmen, traders and merchants also
become differentiated and homogeneous. The same is true for peasants and
slaves. The social mobility, that is the possibility to move from one
subpopulation to another, is low and admittance to a subpopulation, as a rule,
is governed by ascriptive principles - ascription by descent, religious
affiliation, ethnicity, village and region.

6.4.1.2
ECONOMY: EXPWITATION, TOWNS, CITIES AND THE BEGINNING OF
TRADITIONAL SOCIETY

In the previous chapter we saw how the chief in the ranked dry land
cultivator societies became the central collector of allotments and the main
distributor of supplies. He was, however, as much the victim of his economic
role as its manipulator and had little if any exploitative economic power.
With the introduction of hydraulic cultivation, a burgeoning system of
occupational differentiation soon became associated with a high level of
stratification and the need for the management of production. The beginning
of a self reinforcing feedback developed. The land, water, labour and
technology owning elite increased its productivity, drained more surplus from
the peasants and, through better management, met its ever rising material
and immaterial needs.

Between 5.000 and 3.000 Be, the perfection of hydraulic cultivation
techniques and their further diffusion increases the carrying capacity of the
land and produces a full-blown demographic response in all centres of
advancement and in Mesopotamia in particular.

16 J.H.Turner, Societal Stratification: a theoretical analysis (New York: Columbia
University Press, 1984).
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Here, regionally, the fopulation densities rise to levels of 10 per square
kilometre and above1

• The number of villages, towns and cities grows
rapidly and various centres of collection and distribution develop - the chiefs
place, the temple and various forms of free markets. Quite obviously there is
a close link between the growing surplus production, stratification and the
concentration of wealth in the urban areas. The greater the surplus, the
greater the stratification, the more powerful the town or city. How did this
population nueieation and the growth of towns and cities, usually at the
expense of hamlets and villages, came about? Did urban centres develop in
places where people congregated, or did temples grow in market centres? Or,
did they have their origin in the chiefs redistributive base? The
archaeological evidence makes it impossible to give specific answers to these
questions, but in a general sense it may be assumed that towns and cities are
a demographic and political solution to the problem of procuring and
redistributing resources. As cities become to envy each others wealth, and
warfare becomes a recurrent threat and reality, the psychological and physical
security that can be found in them adds to their growth in size and numbers.
With the growth of the population, towns and cities, rising surplus production
and growing stratification, the scale of the economic system expands. Large
quantities of food are stored in municipal granaries for later sale and
consumption. Marble, lime stone and timber are required in growing
quantities for the construction of dwellings and temples. Copper is
increasingly used for weapons and tools and the elite acquires a growing taste
for luxury goods. Last, but not least, slaves are in high demand for domestic
and agricultural use. Building materials, copper, precious stones and slaves
have to be obtained by long distance trade with the hill people in the north
and north-east, by sea trade or, if these peaceful means fail, by raids and
conquest. In the towns and cities there is an increasing differentiation of
productive positions. Apart from a growing social division of labour 
peasants, herdsmen, stone masons, flint workers, potters, carpenters, smiths,
artists and many others - there is an increasing technical division of labour in
the various crafts. Our knowledge of the Sumerian civilization indicates that
the priests and their temples play an important role in the integration of the
economic activities. The temples are, probably, the main centres of
distribution. Here, the records are kept of purchases and sales, ownership and
lease. Labour and trade disputes are settled by priestly intervention. By about
3.000 BC, the economic stratification has become pyramidal. The elite have,
by cunning and force, all but gained unimpeded access to all economically
strategic resources - land, water and labour. The growing surpluses that result
from the exploitation of the peasantry, are used by the secular and religious
elite to amass material wealth, power and prestige and to defend these
achievements gainst internal and external threats.

17 Colin McEvedy and Richard Jones, Atlas of world population history (Harmondsworth:
Penguin Books Ltd., 1978, 124).
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Some of the surplus, however, is allocated to the military, the emerging
administrative class, traders and productive specialists. Economically, the
stage is now set for the emergence of the traditional peasant societies.

6.4.1.3
POLITICS: EMERGENCE OF THE STATE
In the egalitarian hunter and gatherer societies, the political sphere of life
was still diffuse and undifferentiated and the same applied to the ranked dry
land cultivator communities. A more specific and differentiated political
sphere emerged, as we have seen, in the stratified hydraulic cultivator
societies. The dynamics of stratification, however, are such that the top group
inexorably has to exercise more and more power to maintain its position.
Internally, the new social order, with its increasingly differential access to
strategic resources, must be maintained and strengthened. For this purpose
the top kin group emphasizes its exclusiveness more and more by reserving
positions of material wealth, power and prestige for themselves and by
progressively amputating competitive extensions of its own kin unit. In the
resulting system of strongly differential statuses for persons and groups with
similar abilities, the relations with the lesser kin, almost kin and non-kin,
must be regularized on the penalty of chaos through unsolvable social
conflict. Externally, the new social order must be maintained and
strengthened as well. On the one hand, property and prosperity invite thieves
from outside and have to be defended increasingly by military force. The
same property and prosperity, on the other hand, breed greed and compel the
new order to continuously try and extend its power beyond its original home
territory. A coercive power, exercising authority and showing considerable
discipline, has to exist to maintain the new social order in face of internal and
external threats. The emergent city states in Mesopotamia are the first
political organizations with such power.

The Jemdet Nasr vase, see paragraph 6.3.1, featuring a hierarchy of a
Goddess, a king, servants, priests and common subjects and emphasizing the
importance of hydraulic cultivation, is but one Mesopotamian example of art
that indicates the existence of a strongly stratified peasant society. By the end
of the period presently under discussion, the "ensi" runs his city state as if it
were his hereditary private property. As yet, there is no clearly differentiated
political structure and infrastructure. On the input side, the system
maintenance and conversion functions - socialization and allocation of
positions and articulation and aggregation of interests - are exercised through
the kinship structures. Communication is limited. On the output side, the
government functions - rule making, rule application and adjudication - are
also largely exercised through the kinship structures. Rules and laws find their
origin and legitimacy in the supernatural and traditional custom. The secular
rulers do not "make" rules and laws, they "find" them in the supernatural
context and in tradition and only make them explicit.
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Rules and laws derive their legitimacy not from the fact that the ruler makes
them explicit, but from status quo and precedent as sanctioned by the will of
the Gods. Rule application, however, increasingly takes place through a
specialized bureaucratic administration. In view of the simple cultivation
techniques, the surplus per peasant is small, but of this surplus as much as
possible, within the limits of a still inefficient administration, is alienated. The
system is exploitative and increasingly has to resort to the use of force. In
other words, the extraction and regulating capacities are relatively high. It are
primarily the interests of the elite that are served and the system increasingly
copes effectively with external pressures. The distributive capacity is low, the
productive capacity relatively high.

The culture of the elite, based on traditional pattern variables, sets the tune.
Otherwise, the culture is fragmented and different for every group and
subgroup. Slowly, but steadily, political goals, values, norms and behaviour
become autonomic. Equally steadily, a political output structure starts to
differentiate as a separate social entity.

6.4.1.4
RELIGION: INTEGRATING ELEMENT IN SOCIElY
Large temples, like the "White Temple" of Uruk, stone carvings depicting
religious dignitaries of different rank and with different functions and clay
tablets containing the accounts of temples and sizable temple estates, all
indicate that, by 3.000 Be, the old fertility cults have become less important,
the religious sphere of life less diffuse and the priestly class differentiated,
stratified and politically and economically powerful. Although there is now a
differentiated religious sphere of life, kinship still looms large and the
members of the elite group are not only superior in a political, economical
and military sense, but also in the religious context. These elites are the
chosen ones and are probably seen as the worldly representatives of the gods
without, however, being divine themselves. The purely emotional manner in
which the supernatural was approached in the previous period, is now
curtailed and gradually more systematic religious theories develop. Theology
is on the verge of succeeding mythology as the shaping element of the
doctrine and from the city gods a Pantheon is to emerge. The characteristics
of the city gods are put down increasingly in objective terms and doctrine and
cult, once a diffuse whole, become different aspects with their own roles and
aims. The particularistic opinions linked to kinship groups and tribes give way
to a kind of state umbrella religion. In this religion, the ideas of the elite
kinship group gradually become to dominate.

At the end of the period presently under discussion, the monistic world view,
in which the natural and supernatural are inseparable and in which religion is
a matter of 'Weltbejahung", changes. The elites, the "haves", begin to see
religion as a means to legitimatize the exploitative character of society.
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In the political sphere, the laws come from the gods and serve to legitimatize
a stratified estate society as a kind of god given order. For the overwhelming
majority of "have-nots", religion becomes a means to mitigate the misery of
daily life and 'Weltbejahung" may have become 'Weltvemeinung". In the
emerging Pantheon, the various gods and goddesses each get their own
personality, sphere of influence and rank. In other words, the supernatural
organization becomes a replica of secular society. Notions with respect to life
after death, a hereafter, first vague and diffuse, attain more concrete forms.
Not only the living have become sedentary, but also the dead and a hereafter
emerges where everyone has his own place and status.

When the social system develops towards the traditional peasant society,
there is a further differentiation of values, norms and goals. A limited
number of these become universal and are applicable to everyone. The rest is
differentiated on group basis - religious ethics becomes cast ethics. In the
hunter and gatherer and cultivator societies, the difference between
specifically religious and secular matters was absent. Now, slowly but steadily,
the two become separated and, like in society at large, religious ethics
become static.

6.4.2
RECONSTRUCTION OF A TYPICAL EARLY PEASANT SOCIElY IN
EGYPT

6.4.2.1
KINSHIP AND ECONOMY
In the kinship and economical spheres, the developments in Egypt are likely
to have been the same as those we outlined in the previous paragraph for
Mesopotamia. There are, however, significant differences between
Mesopotamia and Egypt in the political and religious spheres.

6.4.2.2
POLITICS: EMERGENCE OF AN EMPIRE

Mter prolonged fighting between various chieftains in the Nile area, by
around 3.000 Be both Lower and Upper Egypt are united under one ruler - a
Pharaoh. The immense size of the realm, the peaceful character of the Nile
and the relative political stability make real large scale land reclamation and
irrigation possible. The rhythm of the Nile becomes the rhythm of Egyptian
life, with the annual floods setting the calendar - flooding, growth and
harvest. Forecasting the annual rise of the Nile becomes a necessity and the
first real calendar, the "nilometer" - a simple vertical scale marking the yearly
flood level - is invented. The priestly astrologers, however, soon find that the
age old religious lunar calendar, 12 months each a little less than 28 days,
does not keep in step with the Nile calendar and that seasons shift in time.
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They find that 12 months, each of thirty days, can provide a useful calendar
to forecast the seasons if another five days are added at the end to make a
year of 365 days1s.

Egypt, by 3.000 BC, is on the verge of becoming a large, sophisticated and
well organized empire in which the system maintenance functions no longer
only take place through kinship structures, but also through those of the
religion, the military and the education. The conversion functions too, are no
longer solely organized through kinship structures, but also through
increasingly institutionalized pressure groups like the priestly class, the
military and the bureaucracy. Communication is enhanced by the relative
ease with which the Nile can be navigated and by the increasing use of
writing. A differentiated government structure emerges, in which the
government functions - rule making, rule application and rule adjudication 
slowly attain their own profiles. When all is said, however, the entire system
still functions in the interest of the elite.

6.4.2.3
RELIGION: EMERGENCE OF A THEOCRACY

The prehistoric Egyptian rain-maker chieftain, which kept the people in his
band or tribe, their crops and their cattle in both health and prosperity by
exercising magical power, developed into a God-king able to protect and
sustain not only a tribe but an entire nation - the Pharaoh. Already on a slate
palette found in Hieraconpolis (3.200 Be) we see king Narmer, probably the
legendary Pharaoh Menes, as a towering divine figure dwarfing both his
enemies and subjects. A scene repeated on the famous mace-head of King
Scorpion, also found in Hieraconpolis, and dated some 50 years later. The
Pharaoh controls the existential basis of the Egyptian peasant state - the Nile.
He commands the life giving floods with their fertile silts, the timely return of
the waters within the river bed and all other conditions needed to obtain
good yields. This divine power over the river, to a large extent, legitimatizes
his political power. The Pharaoh is the classic example of the god incarnate
as king and his religious roots are found in the myth of Osiris19

• Osiris, an
ancient divine king, suffered death and dismemberment by his enemies, but
arose from the dead to become king and judge in the underworld, while his
son, Horus, ruled in his place on earth. Each Pharaoh is considered as the
incarnation of Horus.

18 Daniel J.Boorstin, The Discoverers: a history of man's search to know his world and
himself (Harmondsworth: Penguin Books Ltd., 1983, 7)

19 John Baines en Jaromir Malek, At/as van het oude Egypte (Amsterdam:
Uitgeversmaatschappij Agon, 1988, 212-219).
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6.4.3
MESOPOTAMIA AND EGYPT: A COMPARISON
Comparing Mesopotamia with Egypt, in the closing centuries of our period,
the analogies in daily life are evident. In the kinship sphere, in both centres
of civilization a hierarchy of homogeneous subpopulations has emerged. The
political, religious, administrative and military elites become differentiated
and so do the various economic positions. The social mobility is low and the
admittance to subpopulations is governed almost exclusively by ascriptive
principles. In the economic sphere, both civilizations are river valley
civilizations and their economy is based on a highly exploitative system of
hydraulic hoe cultivation. In the political sphere, both civilizations have a
worldly and priestly ruling class that has established a unifying system of
communication in speech, writing, laws, administration and keeping records.
Religion, in both civilizations, has become an integrating element in society.

More interesting than the analogies, however, are the differences between
Mesopotamia and Egypt. Mesopotamia, around 3.000 BC, is a congeries of
rival city states, perpetually fighting each other or, at best, jockeying for a
kind of uneasy supremacy. After a period of extended wars, Egypt has
become an empire in which many races and cultures are incorporated and
united under one ruler. Although Innana, the Mesopotamian Goddess of love,
is the deity of several competing cities, she is certainly not the unifying
element. The "ensis" only rule in her name, but have no godly status
themselves. Although Innana is certainly not the only deity, a Pantheon in
which the various deities have their own roles and functions has not yet
emerged. In Egypt, the Pharaoh is not only governing on behalf of the gods,
but is divine himself and part of a well established Pantheon that is
increasingly the unifying element in society.

6.4.4
QUALITATIVE AND QUANTITATIVE SUMMARY OF STRUCTURAL AND
CULTURAL ELEMENTS OF SOCIElY
The ideal typical reconstruction of the early peasant societies in Mesopotamia
and Egypt, between 5.000 and 3.000 BC, enabled us to analyze the structural,
cultural and institutional changes in society in a more structured manner.
Table 10, presents a summary of the analysis of structural and cultural
elements. Like in all previous periods so far, the quantitative data available
are limited to population sizes and densities. Although these data are more
realistic than in previous periods, they still contain a wide margin of error
and should better be seen as indications only. See also paragraph 6.5.
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Table 10.
Structure and culture of the early peasant societies.

. STRUCTURE CULTURE
....

DIFFERENTIATION VALUES AND GOALS, NORMS AND
In the stratified earlyJ:asant societies, the EXPECTATIONS
diversity of relatively urable social ~ositions The period in which the values and norms
increases. In the economic context, t ere are that served the interest of the tribe were
full time specialists in many fields now. ethically riet, and in which moraliz was
Brick makers, carpenters, potters, tool aimed at t e preservation of the tri e, is
makers, copper workers and scribes, iust to over. Specific values and norms develop for
mention some. In addition to this SOCtal specific!l0ups such as, for example, die
division of labour, a technical division king an his counsellors, the s:iests, the
emerges as well. The demand for copper, merchants, the ~easants and t e slaves. The
timber, stone, salt and a great variety of norm complex as no longer only the
l~ goods, and the fact that these are character of "folk ways", but develops in the
often not available regionally, create a direction of "laws", and from primary to
merchant class. In the Folitical field, in secondary norms. Some of the values and
Mesopotamia, the chie s family has become norms, particularlt those that enable the
much more howerful than other families and elite to maintain t eir position of wealth,
the chief is t e political and military leader power and prestif' become universal and
with kingl~ status. In E~t, the Pharaoh, in are enforced on t e rest of the community.
addition, as attained vme status and rules
over such a large area that he has to As we have seen in the rrevious chapter,
1Jhpoint governors for the various districts. the neolithic agricultura revolution was

ey, in turn, have delegated some of their accompanied by more future oriented
powers to local chiefs and officials. In the thinking and actin!. With the introduction
religious context, a priestly class emerges and further sprea of hydraulic cultivation,
that is wealthy, £owerful and prestiiP.ous. the expectations and attitudes of the elite
The social mobt irrt that is the pOSSIbility to become to differ from those of the lower
move from one di erentiated roup to echelons of the socialt:yramid. They are
another, is low and is governe by ascriptive future oriented and 0 a self-fulftlling
principles based on descent, ethmcity and nature, aimed at maintaining and improving
religion. the elite's position. The lower echelons are

expected to res~ themselves to the existing
situation of exp oitation.

SOCIAL DISTANCE KNOW HOW AND KNOWLEDGE
Communication and interaction between There are now a great number of specialists
most ~sitions, still common in the previous with their own resources of know how and
Eerio , now becomes more and more naturalistic knowledge. Naturalistic
ormalized. The kin~ his counsellors, the knowledge is gaining on the

priests and the chie administrators are s~fiernat,!ralistic knowledge, but the latter is
graduall~ becoming inaccessible to common stI very Important.
people. or most people the social distance

The technolo~ element is presented inattams a secondary nature.
table 9. The e ite attempts, and in many
cases succeeds, to mon0lti0lize technology in
the fields of warfare, cu tivation, transport
and communication.
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STRUCTI.JRE
.i··· ............................. ...... ·.. ·· .. ·..·.... ·...·.....ii

CULTURE
.. ... . .. . ......

SOCIAL INTEGRATION
Since both differentiation and stratification
are increasing, the degree of positional
integration decreases. Different individuals
and gr01s have different values, norms and
goals an become to stand apart. Within the
groups, kinship remains the most important
tntegratin~ element. Between groups,
religIOn pays an increasingly important role
as an integrating element.

STRATIFICATION
The introduction of hydraulic cultivation
goes hand in hand with the successful
monopolization, by a small elite, of the
strategic resources of land, water, labour
and technology. This monopolization brings
about a self reinforcing feedback: the elite
increases its "productiVity" b~ enhancing the
self-centred redistribution e ement, drams
more surplus from the peasants and meets
its continuously growing material and
immaterial needs. The aef:ee of
stratification increases an society takes the
form of a pyramid. The elite classes at the
top are the krnrv and his fami\ the priests
and, particular y in Efirt, the igh ranking
administrators and ot er bureaucrats. Lower
down come the craftsmen and merchants.
The peasantry forms the exploited base and
only the slaves, carured during the frequent
wars, are worse 0 . A division - also based
on differences in material wealth, power and
prestige - between rural and urban areas
comes into beint Within the pyramidal
structurel both t e horizontal and vertical
mobility IS low and the admittance to the
various strata is governed by ascriptive
principles based on descent, ethnicity and
religion.
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STRUCTURE CULTURE
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SCALE20

If we take the surface area of Mesopotamia
to be more or less that of present dffii Iraq,
it amounted to approximately .44 m' 'on
square kilometres. Of this, jirobably ofJ&
one-tenth was productive. etween 5.
and 3.000 BC, the P7ulation increased from
approximately .1 to. million and the
population density in the productive areas
rose to an average of some 10 persons per
~uare kilometre, with densities as high as

in urban areas. By around 3.000 BC, city
states with upto 30.000 inhabitants -
including minor towns and hamlets -
developed. Upper and Lower Egypt,
~ether covermg some 1 million square

. ometres, consISted for a larf part of
deserts and semi-deserts and t e productive
surface area icil. have amounted to some
35.000 ~uare . ometres only. Between
5.000 an 3.000 BC, the popUlation
increased from approximately .1 to 1 million
and the population density in productive
areas rose to an average of some 30 persons
per Q3uare kilometre, with densities as high
as 1 in urban areas. Upto 5.000 BC the
total area under crops in the world was too
small to have much effect on the&obal
population situation. After 5.000 C, this
situation changes and the world population,
some 5 million in 5.000 BC, in 3.000 BC
amounts to approximately 14 million.

6.4.5
SOCIETAL FUNCTIONS AND THE DEGREE OF
INSTITUTIONALIZATION
In the kinship context, at the end of the period presently under discussion,
around 3.000 BC, a hierarchy of homogeneous subpopulations is firmly
established in the centres of advancement. Economical, political and religious
elites have become clearly differentiated from the rest of the system and, at
least partly, pursue their own goals. Admittance to the various subpopulations
is, however, still largely by ascriptive principles. The satisfaction of needs and
the creation of benefit are now clearly functions within a recognizable
economic context. The scale of the economic system expands and there is an
increasing differentiation of productive positions. The priestly class plays an
important role in the integration of economic activities and the economic
stratification has become pyramidal. Economically speaking, by 3.000 Be, the
stage is set for the emergence of the traditional peasant societies.

20 Colin McEvedy and Richard Jones, Atlas of World Population History
(Harmondsworth: Penguin Books Ltd, 1978).
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System maintenance, conversion and government functions are now clearly
functions within a recognizable political context. To maintain the stratified
new social order in face of internal and external threats, a coercive power,
exercising authority and showing considerable discipline, is necessary. The
Mesopotamian city states and, later, the Egyptian state, are the response to
this necessity and are the first political organizations of such coercive power.
All political functions are, however, still largely exercised through the kinship
structures. The political culture of the elite, based on traditional pattern
variables, is dominant. The provision of comfort, the supplementation of
knowledge and the justification of norms and values have clearly become
functions within a religious context. The elite see religion as a means to
legitimatize the character of the society they dominate. For those at the
bottom of the pyramid, religion becomes a means to mitigate the misery of
life and for them the 'Weltbejahung" of the elite changes into
'Weltvemeinung". Religion not only becomes an integrating element in the
economic context, but in the political context as well. The functions in the
various institutional contexts are summarized in figure 30.

Figure 30.
Summary of the functions of the kinship, economical, political and religious
institutions during the period of the early cultivators.

..FtJNcTlONS RECOGNIZABLE INSTITUTIONAL SPHERE

allocation of
positions

ECONOMICAL
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6.5
ROLE OF TECHNOWGY AND OTHER PRIME MOVERS IN
THE DEVELOPMENT PROCESS

In the previous chapters we saw that, until about 6.000 BC, a hostile physical
environment, irrespective of the fact whether such an environment was
created by man's own action or not, was probably the major stimulant for
social change. Within the limits of the, largely, biologically determined
differentiation and stratification, all the members of society benefited more or
less equally from this change. The domestication of plants and animals,
however, brought the egalitarian and rank societies to an end. When people
became sedentary, the structure and culture of their society changed. The
scale of the system grew and so did the degree of differentiation and
stratification. The age old system of sharing and reciprocity gave way to
various forms of private property, distribution and, eventually, full scale
exploitation. Next to the kinship institution, other institutions emerged.

Hydraulic cultivation - flood irrigation in one form or another - requires
considerable inputs of land, water, labour and technology. Although the
surplus production, compared to dry land cultivation, is relatively high,
considerable "investments" are necessary to obtain these surpluses. Suitable
land for flood irrigation is a scarce commodity. By 5.000 BC, land, water,
labour and technology are becoming the key production factors.
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In the first one and a half thousand years that follow, the elites in all centres
of advancement attempt and eventually succeed to gain almost unimpeded
control over these factors. They become the prerogative of the elite and the
rest of the community is made to recognize the elite's permanent and
exclusive rights. By 3.500 BC, a self-reinforcing feed back is developing. The
elite has gained unimpeded access to strategic resources and control over the
production factors. By introducing new technologies - like, for example,
improvements in the field of warfare, cultivation and transport and
communication - it is increasing the productivity. More surplus is now drained
and, in spite of a lack of efficient management of the system, the elite is
meeting its ever rising material and immaterial aspirations. In the kinship
sphere, due to population increase, growing differentiation of productive roles
and the rising inequality in wealth, power and prestige, distinct sub
populations with considerable internal homogeneity emerge. In the economic
sphere, the scale of the system expands, the differentiation increases and the
stratification becomes pyramidal. In the political sphere, more and more
coercive power has to be exercised to maintain the stratified new social order
in face of internal and external threats. The political management of the
system eventually takes the form of states - city states in Mesopotamia and a
combined Lower and Upper Egypt in the next period. The cultivators and
early peasants then become completely subject to the demands and sanctions
of the power holders - they become true peasants. The religion not only
provides comfort and supplements knowledge, but is used increasingly to
justify the values and norms of the elite.

After 3.000 BC, the structure and culture of the state society becomes an
important shaping factor in the process of technological change. The coercive
power of the state and its great discipline, make it possible to pay for and
shape technology on a very fast scale and the strong political influence on the
shaping of technology probably stems from this period. In the field of public
facilities, for example, it strikes us as a rather naive thought that the elite
constructed municipal granaries solely to secure the welfare of people in
times of crop failure or other calamities. Rather, the elite must have had it's
own benefit, in terms of material wealth and power, clearly in mind when
they decided to find a technical solution to centralize the collection, storage
and distribution of cereals. Many similar examples are obvious. Immense
flood irrigation schemes are developed and maintained in both Mesopotamia
and Egypt. Monumental architecture and elaborate defence structures
become the hallmark of the great cities. Communication systems, in the form
of roads and water ways, are developed. Huge armies are drafted, organized
and equipped. Quoting Lewis Mumford:21

21 Lewis Mumford quoted by Donald MacKenzie and Judy Wajcman in The Social
Shaping of Technology (Stony Stratford: Open University Press, 1985, 19).
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"authoritarian technics .... begins around the fourth millennium Be in a
new configuration of technical invention, scientific observation, and
centralized political control.... The new authoritarian technology was not
limited by village custom or human sentiment: its herculean feats of
mechanical organization rested on ruthless physical coercion, forced labour
and slavery ... "

Figure 31, summarizes the developments we have outlined so far. Physical
environment prime mover sets are white. Structural, cultural and institutional
prime kover sets are shaded.

Figure 31.
Schematic presentation of the main stream development process between
5.000 and 3.000 Be.
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Returning to the questions raised in paragraph 4.5.1 under the heading
"structural and cultural change", we conclude that:
- once hydraulic cultivation was established in the plains of the

Euphrates/Tigris complex and the Nile, around 5.000 BC, the direct and
indirect impact of the physical environment on societal structural and
cultural change in these regions decreased;
it took about one and a half thousand years from 5.000 BC, and a
continuous effort of the elites; before the structure and culture of society
had attained such a form that the elites gained almost unimpeded access to
land, water, labour and technologies;
once the state societies had emerged and the elites, through this state
organization, monopolized the strategic resources, further technological
progress in the fields of large scale irrigation works, monumental
architecture, transport and communication, etc. could take place;
yet again man's increasing capacity to exploit his environment did not fail
to have its impact on this environment. Semi arid climates, low soil
permeabilities and high water tables with high sodium contents, present a
danger of salinization when irrigation is practised and it are exactly these
conditions that we find in the southern parts of the Tigris-Euphrates
complex in the period 5.000 - 3.000 BC. The evapotranspiration is high, the
land behind the river levees consists of heavier soils with low
permeabilities and access to virtually unlimited quantities of water is,
certainly when the population densities are still low, relatively easy. The
result is recurring over-irrigation and this, in turn, brings the sodium salt
containing water tables up into the rooting zones of the cereal crops. By
3.000 BC, declining yields are the result. After 3.000 BC, the salinization
problems in Mesopotamia become so serious that they threaten the
existence of the southern communities and in the next chapter we will
analyze the major consequences of this threat.

6.6
LEADERS AND LAGGARDS

By the end of the period presently under discussion there are, in global
perspective, seven distinctly different types of societies:

nomadic narrow spectrum hunter and gatherer societies;
semi-nomadic broad spectrum hunter and gatherer societies;
sedentary dry land cultivator societies (exploiting both domesticated plants
and animals);
nomadic pastoralist societies (exploiting only domesticated animals);
sedentary flood irrigation cultivator societies (exploiting both domesticated
plants and animals and using river water for gravity irrigation on a large
scale);
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- early peasant societies in the form of city states (Mesopotamia);
- early peasant societies in the form of empire states (Egypt).

The spearhead of development is in the plains of the Tigris-Euphrates
complex and the valley of the Nile of the Old World. Here, the sedentary
flood irrigation cultivator societies develop into early peasant societies and
state formation takes place. In the Levant, the rest of the Mediterranean,
central and western Europe and China, the sedentary dry land cultivator
societies spread without developing into early peasant societies. Between
5.000 and 3.000 BC, dry land cultivators move from the hills and mountains
of Baluchistan into the Indus plain and develop hydraulic cultivation
techniques. It is, however, only after 2.250 BC that their efforts will give rise
to the first Indian civilization of Harappa and Mohenjo Daro. By around
5.000 BC, the pastoral nomads in the Old World start spreading from the
temperate mediterranean climatic zones, with their hot dry summers and cool
wet winters, to the dry climatic zones with their steppes and deserts. We are
not sure why this happened, but it seems reasonable to suppose that the
growing cultivator and early peasants populations forced them out off the
habitat they had originally shared with them. In the period 5.000 - 3.000 BC,
fortified towns and cities indicate that the relations between cultivators and
early peasants on the one hand, and the pastoral nomads on the other, were
not always easy. It is, however, only after 3.000 BC, when the nomadic tribes
probably fall to overgrazing, become innovative and start to employ the two
wheeled, horse drawn, chariot, that they really become a menace and a factor
of considerable political importance. In the New World, cultivation is slow in
establishing itself. In North America people continue hunting and gathering.
In Mexico and South America, the cultivators make some progress but do not
reach the stage of early peasant societies. South of the Sahara, hunting,
gathering and herding continues.

To get some quantitative insight in the "state of world development" around
3.000 BC and, for the time being, limiting ourselves to populations and
densities, we have used the lay-out McEvedy and Jones present in their
World Atlas of Population history (see also remarks in paragraph 4.5.1, pages
149 - 151). That means, that tables 11 to 16 are organized on a geographical
basis and that contemporary geographical names and boundaries have been
used. Such an approach, of course, causes confusion, irritation and dispute
when these names and boundaries have to be related to historical ones.
Nevertheless, this way of ordering the data chaos is consequent and
recognizable for the modem reader and offers comfort to the boggled mind.
Since McEvedy and Jones address themselves almost exclusively to the period
after 400 BC, their scanty data on earlier periods are complemented with
data from a great variety of other sources. Often these data are hypothetical,
but they have never been pulled completely out of the blue sky.
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Tables 11, 12, 13, 14, and 15, present surface areas, populations and densities
in 3.000 Be in various regions in respectively Europe, Asia, Africa, the
Americas and Oceania. Table 16, presents a summary of surface areas,
populations and densities for the 5 major world areas.

Table 11.
European surface areas (millions of square kilometres), populations (millions)
and densities (persons per square kilometre) in increasing order of magnitude
in 3.000 BC

Low Coiri1tries ...

TOTAL (EXCLUSIVE ISLANDS)

.. ..

Yugoslavia· ...

DENSI1Y

.01 .01

.20 .04

.02 .06

.02 .08

.04 .10

.02 .20

.02 .30

.02 .30

.03 .30

.01 .30

.05 .40

.10 .40

.01 .50

.05 .60

.30 .80

.03 .80

.50 .90
.... I· .....

.50 1.00 i
..

1.70·.·•••.:50 I·

. .. Ii ....•.......•...•...
.30 .•.. ~.30

2.73

POPULATION
.....

SURFACE

1.15

4.80

.31

.26

.31

.11

.07

.08

.09

.03

.13

.24

.02

.09

.36

.04

.55

.50

.30

.13

9.57

.. ..

Greece

Italy

...

Hungary ...

Rumania

Germany

CzechoslovlOOa.

Switzerlllild

Portugal.

....

RussiainEutope .

~

Turkey in: Eutope

..
British Isles

Albania·

•AUStria

.Spain

. Polll:nd .......

~ ~

.sCll:n4inavia .•..

13u1garia
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Table 12.
Asian surface areas (millions of square kilometres), populations (millions)
and densities (persons per square kilometre) in increasing order of magnitude
in 3.000 Be.

< .01

.01 < .01

.01 < .01

.01 < .01

POPULATION DENSIlY

.04

3.60

1.57

12.00

..

.> .

.>.>

i»·»»·.·.>•.».··>· > ..>>•...•........>.•.....• > ·»·.>.>..>.••>i ....•.•.>.>.> .•.•>•...».>..>.>•.••.•••»>•.•>.>

».>... .... ..>.>.»>... .•.».•.•••.•>.>.>..• >.>.•>.../»

taiwan >..•>.> >.» >............... .> ..

.. :.::.::: ::.':: _. -':: ::..:::: .

Cturtesc Ttirkcsta.t alIdTibet .. >..

.22 < .01

. Bunna .>..> •........

.............•...

..>....> .68 .01 .01
.•...... >.•.> > > .
>RusslanTutkestan .>. 4.00 .05 .01

> >

Arabia >.».> ...>...»...> 2.95 .10 .03
..>. >.>... ... .. . .. »».>. »
.ManchmlaandlmierMongolia> ..>.»>. ... 2.00 .05 .03

JaplUi .
. > .

Philippines
. ...

..

....

.>.» ..
. ... .37

.30

.01

.01

.03

.03
.

··lndQChina. . ... .. .. . ... .75 .04 .05

.....

...

1.84

.47

.51

.65

.10

.05

.05

.20

.05

.10

.10

.30

·Palestlneand Jordan .. .12 .06 .50

1.65 .90 .50

CblnaProper >>.... >.> . 4.00 2.00 .50

4.50

.44

3.00

.50

.70

1.10

Syria and Lebll1l.0ii .20 .25

.~key inAsia(Anatolia) .75 1.30 1.70

. TOTAL 43.61 8.70
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Table 13.
African surface areas (millions of square kilometres), populations (millions)
and densities (persons per square kilometre) in increasing order of magnitude
in 3.000 Be.

Sudan 2.50

Mozambique .78

Ethiopia 1.20

Egypt .. 1.00

POPULATION DENSI1Y

< .01 < .01

.04 < .01

.01 .01

.01 .02

.05 .02

.10 .03

.05 .03

.04 .03

.05 .04

.20 .04

.05 .06

.20 .08

.25 .10

1.00 ....1.00

2.06

1.76

SURFACE
....

: .

..

...
...... ::.- ~

Libya :.: .: ....

S()uth~Central Africa, including Zambia, 1.26
ZimbabWe and Malawi

Equatoria,Zaiteand Angola 5.35

. . ~

West Africa,inc1uding Guinea and 2.60
Nigeria

~ .

Namll>unmdBotswana· 1.40

TQTAL (EXCLUSIVE ISLANDS) 30.98

Southern Africa, including South Africa, 2.67
Swazllandand Lesotho .... .

:. Maghreb,· including Morocco; Algeriaaiid 3.10
T1.Inisia ..

-::c
Somalia .64

EastAfrica; including Uganda; Kenya, 1.72
. TanZania, RwaiidaaiidBurllndi ...

..... >. :: .:..... .
:sahel states, ineludingMauritiurla, Mali, .... 5.00
NigerilndChlld ...

·C~

........ ::: ..: .::....
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Table 14.
American surface areas (millions of square kilometres), populations (millions)
and densities (persons per square kilometre) in increasing order of magnitude
in 3.000 Be.

.... :.:-':,'::.:: ::.: .

.CQ~
:.: .... :. ':":"'::.:':"':':: .

.. :...... ::.::

SURFACE POPULATION DENSI1Y

~bbeariislalldi ..":. : :: :.. . ..... .. .': ::.: .':.::: .:'>.

:::: ':.:.: :,. ":.' ". .:. ....

CentnuAmenca .. ' ' .. ' : "

.. ::.' "':'.:. . .

.' ColoU1bia,VenezuelaandtbeGuyanas

10.00 < .01 < .01

9.40 .02 < .01

8.51 .05 < .01

3.71 .01 < .01

2.52 .05 .02

3.08 .06 .02

.52 .02 .04

2.00 .10 .05

39.74 .32...... 'TOTAli :'.

.... ..' .

Argentina;Cbill,uruguay .... ....

.... .: ..... : .

J3ra7iL ../ ..... :'.' .:•.

.:.: '.': .

>MeXieo . . .

:"':::::':::.:.': ":'. :::'.::: :::..'

·::·:canada" : :.::'.: •. : :.. :.:.:.: ....:. ..... ..

Table 15.
Surface areas (millions of square kilometres), populations (millions) and
densities (persons per square kilometre) in increasing order of magnitude in
Oceania in 3.000 Be.

COUNTRIES SURFACE POPULATION DENSllY

Austialia'
'.

.25 .017.69 <

Melanesia ......... ..
" . .98 - -

....

POlynesia. .03 - -

New' zealand
. '.:'

.27 --

TOTAL 8.97 .25
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Table 16.
Comparison of surface areas (millions of square kilometres), populations
(millions) and overall densities (persons per square kilometre) in 5 major
world regions in 3.000 Be.

.
. .... ..

WORIJ>REGIONS SURFACE POPULATION DENSI1Y
:. .... :.: :.... .....

.: ............... ... .:.: .: . .. ...

:EUJ."ope. :.: .. ...:...: . 9.57 2.73 .29
.. > .........:: .......::: ........ :. :. . ... ......

Mia ....:. ... .. 43.61 8.70 .20
.....

. .
:.

Africa .... . 30.98 2.06 .07

Americas 39.74 .32 < .01
.. . >.

Oceania .:. 8.97 .25 .03
... .

TOTAL ........ . .. 132.87 14.06

In 3.000 BC, overall population densities of one or more persons per square
kilometre, mostly occurred in those regions of Europe, Asia and Africa that
belonged, in a somewhat wider sense, to the Mediterranean temperate belt.
The summers here are hot with prolonged dry periods, but in winter the
moist air from the Mediterranean brings rain. A climatic pattern that is well
suited to grow rain fed cereals and to keep cattle. The notable exception is
the valley of the Nile, situated in the steppe and desert belt and, to a lesser
extent, the Tigris-Euphrates complex with a mix of temperate and dry zones.
Here, cereals cannot be grown without hydraulic cultivation systems. Overall
population densities are, of course, only a rough indication of the state of
development and where there are large uninhabitable areas next to highly
productive ones, within one region, significantly higher densities will locally
occur.

Out of a total population of 2,73 million, Europe may have had a cultivator
population of approximately 1 million. Some 0,33 million people were
pastoral nomads and the remaining 1,4 million, broad and narrow spectrum
hunters and gatherers. Population densities were highest in Greece (2.30 per
sq.km.), the first European country to which the early cultivators spread from
Anatolia, with Italy (1.70 per sq.km) and Spain (1.0 per sq.km.) as runners up.
If we assume that only part of the land surface in most regions is productive,
local densities are even higher. In Greece, Italy and Spain, for example, the
population densities in productive areas might have been of the order of
respectively 7, 5 and 3 persons per square kilometre.
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Out of a total population of 8,70 million, Asia probably had a cultivator
population of approximately 2,1 and an early peasant population of 0,40
million. Here, some 1,5 million people were pastoral nomads and the
remaining 4,7 million, broad and narrow spectrum hunters and gatherers.
The highest overall population densities were reached in the original
homeland of the cultivators, Anatolia (1.70 per sq.km.), with Syria and
Lebanon (1.30 per sq.km.) as runners up. Iraq (Mesopotamia), with its total
population of 0,5 million, of which 0,4 million may have been early peasants
practising hydraulic cultivation, featured an overall density of 1,0 per square
kilometre. In agriculturally highly productive areas, densities might have risen
to 10 per square kilometre and in urban areas even to 60 per square
kilometre.

Out of a total population of 2,06 million in Africa, 1 million, most of them
early peasants, lived in Egypt. Under Mesopotamian influence, large scale
hydraulic cultivation had started in the valley of the Nile in the fourth
millennium BC, and by 3.000 BC the overall population density reached the 1
per square kilometre mark. If we assume, however, that only 0,35 of the 1
million square kilometres of Egyptian land was productive, this would bring
the population densities in the fertile part of the valley of the Nile to 29 per
square kilometre. In the remaining part of Africa, some 30 million square
kilometres, apart from some pastoral nomads, hunting and gathering
continued.

The situation in the Americas and Oceania, was essentially the same as in
Africa south of the Sahara. Just over 0,5 million hunters and gatherers
roamed the plains and lived in the forests. In Mexico, cultivation dawned, but
had not yet made an impact on the population. Table 17, presents a review of
the number of early peasants, cultivators, pastoralists and hunters and
gatherers (millions), in the 5 major world areas in 3.000 Be.
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Table 17.
Early peasants, cultivators, pastoralists and hunters and gatherers (millions) in
relation to total populations in the 5 major world areas in 3.000 BC.

.... . ... -- ... - .

WOlU:.DREGION EARLY CULTIVA· PASTORA· HUNTERS TOTAL
PEASANTS TORS LISTS GATHERERS

I .< < < . << .

<AsIA · .
.. ... .

.AFRiCA

'AMERICAS .

TOTALS·· .

.40

.70

1.10

2.10

.20

3.30

1.50

.20

2.03

1.40 2.73

4.70 8.70

.96 2.06

.32 .32

.25 .25

7.63 14.06

Summarizing, we see that an estimated 8 per cent of the world's population
consists of early peasants, practising hydraulic cultivation in the valleys of the
Tigris, Euphrates and Nile. Although they will be spearheading further.
developments after 3.000 BC, together, they do not occupy more than 0,5 per
cent of the earth's surface. Some 24 per cent of the world's population has
reached the cultivator stage and Europe, around 3.000 BC generally thought
of as a back water, with over 40 per cent of these cultivators, is not doing so
badly after all. Nomadic pastoralists make up 14 per cent of the world's
population. The marginal majority, 54 per cent, is still hunting and gathering.

Figure 32, presents a schematic review of the spread, in the Old World, of
the various cultures between 12.000 and 3.000 Be.
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CllAPI'ER 7
TRADmONAL SOCIETY: ARISTOCRATS
AND PEASANTS (3.000 BC - AD 1500)
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7.1
DYNAMIC AND STATIC ASPECTS AND CHAPTER LAY-OUT

One must have good reasons to fit 4.500 years of history in one single chapter
under the simple heading "aristocrats and peasants". Particularly since
historiography has consistently emphasized, and is still doing so, the
overwhelming diversity and dynamics of events during the period. Both in
synchronic and diachronic perspective. Admittedly, the more dynamic aspects
easily catch the eye. The world population, only some 14 million in 3.000 BC,
rises to about 420 million in AD 1500. Average population densities (total
population: total surface area), at the onset of the period presently under
discussion of the order of 0,2 - 0,3 person per square kilometre in Europe
and Asia, approach respectively 8 and 6 by the end of the period. Very much
higher densities are achieved where environmental conditions and levels of
organization and technology allow - Italy and the Low Countries in Europe
and some provinces in China. Within the clearly cyclic pattern of traditional
society - patriarchal - patrimonial - centralized bureaucratic .. feudal ..
patrimoniaIjcentralized bureaucratic - states and empires rise and fall.
Usually with an extensive din of arms and clatter of hoofs. The accumulation
of technological innovations baffles the mind by its extent and diversity, but
fails to yield a breakthrough to "modern" society. Rising world population and
increasing population densities illustrate one of the dynamic aspects and are
presented in figure 33. The technology fund is presented in table 18.
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Figure 33.
Total populations (millions) and densities (persons per square kilometre) in
Europe, Asia, Africa and the Americas in the period 3.000 BC until AD 1500.
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Yet, in spite of the dynamic aspects, the landowner and peasant societies are
essentially static and this justifies us in bringing them under one heading in
this chapter. To begin with, they are overwhelmingly agrarian and based on
traditional pattern variables. Already before 1.000 BC, the peasants,
practising both hydraulic and advanced forms of dry land cultivation, may
have occupied 15 percent of the earth's surface and made up approximately
85 per cent of the world's population. A situation that will, on a global scale,
remain largely unchanged until the end of the period presently under
discussion. These agrarian societies are bound in almost all fields by custom,
usage and the very strong ties of family, tribe and race. The surplus produced
per peasant is relatively small and the simple agricultural technology makes
famines a recurring phenomenon. The extraction mechanisms of the elites, in
spite of all efforts and a substantial measure of coercion, are relatively
inefficient.
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Political, economical, religious, military and basically all positions that give
material wealth, power and prestige to their holders, are conferred in an
ascriptive way. The social organization is firmly rooted in the kinship complex
and only partly specialized. All this functions in a diffuse and intermittent
manner. A low level of division of labour, a generally small scale of activities
and a nearly stagnating process of institutionalization, are additional
characteristics. Above all, the majority of people are and remain poor,
exploited and virtually without a say in the running of their lives and the
system itself. The population growth from 14 million in 3.000 BC to 420
million in AD 1500, no matter how significant in itself, is little else than a
catching up phenomenon and resembles the extraordinary population growth
we witness today in the developing countries. Population growth in the early
centres of advancement like, for example, Mesopotamia and Egypt levels of
somewhere between 2.000 and 1.000 Be. Mesopotamia then has a population
of some 3 million, Egypt of 2,5 million. In AD 1500 this is respectively 5 and
4 million. The real growth is in those regions where the laggards are catching
up - in China, India and Europe. Around 2.000 BC, China supports a
population of 4 million and India and Europe of around 6 million. By AD
1500 the population in these regions has grown to respectively 100 million,
105 million and 80 million. As we said before, the accumulation of
technology, staggering as it is, fails to yield a breakthrough to modern society.
Apart from the few new technologies that become part of complexes of
interdependent key technologies, most technologies remain, for the time
being, marginal or individual in the sense that they are not yet incorporated
in prime mover systems. For historical recognizability and to create order in
the multitude of events in time and space we keep more or less in line with
traditional historiography and subdivide the era of the landowner and peasant
societies as follows:
- first Eurasian civilizations and some of the laggards

(3.000 - 1.000 Be);
- traditional Eurasian civilizations and some of the laggards

(1.000 BC - AD 500);
- world of divided regions (500 - 1500 AD);
For each of these periods we first deal with the technological resources and
the historical highlights. We then continue with the structural, cultural and
institutional characteristics of society, with the role of technology and other
prime movers and end with a review of leaders and laggards.

Technological resources (paragraph 7.2).
An inventory of individual technologies in the various periods is a necessary
evil and results in enumerations which are baffling in both detail and
diversity. Since, in paragraph 7.5, we want to shed light on the interrelation
between technology and the rest of the social system, and since we find it
impossible to do this solely on basis of individual technologies, for each
period we identify complexes of interdependent key technologies in specific
functional spheres like, for example, agriculture, warfare, etc.
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The economic recovery in western Europe between 950 and AD 1320, just to
mention one example, was not the result of one particular innovation but of
such a complex of interdependent key technologies. For the opening up of
new land on a large scale, the output of oxen was no longer sufficient whilst
horses could not yet be used for lack of harnessing and shoeing techniques.
Somewhere in the 10th century this was remedied by the introduction of the
collar harness and the horse shoe, making it possible to increase the pulling
power by a factor 5. A wide spread use of horses, however, was only possible
with enough fodder available. The feeding of such a greater number of horses
was made possible by the introduction of the three-course rotation system.
Once the horses were properly harnessed, shod and fed, heavier and better
ploughs could be developed. Horse, harness, horse shoe, three-course rotation
and the heavier plough, constitute a complex of interdependent key
technologies in the agricultural sphere. In paragraph 7.2 we confine ourselves,
for the time being, to listing the individual technologies, identifying the
complexes of interdependent key technologies and indicating the institutional
spheres in which they have most of their impact. In addition we place the
interdependent complexes of key technologies in functional spheres.

Historical highlights (paragraph 7.3).
Apart from the general historical reviews in both synchronic and diachronic
perspectives, paragraph 7.3 presents, wherever and whenever relevant, a
description of the nature and course of the cyclic patterns within the various
societies (see working hypothesis 1.5.2.4.5, page 88).

Structural, cultural and institutional characteristics of society
(paragraph 7.4).
The structural, cultural and institutional reconstruction of the ideal typical
aristocrat and peasant society is not only supported by the historical reviews
in paragraph 7.3, but also by a brief analysis of particular societies from each
of the historical periods mentioned before. For the first period (3.000 - 1.000
BC), we choose the Egyptian New Kingdom (1.550 - 1.070 BC). Its wealth of
stone reliefs, tomb gifts and last, but not least, papyrus documents, provide us
with reasonably reliable and comprehensible evidence through which we can
obtain knowledge of the fabric of society. For the second period (1.000 BC 
AD 500), Rome (510 BC - AD 476) is the obvious choice. Its history is well
documented and after its fall the feudal regression that follows in the West is
not overcome in the usual way and foreshadows developments in Europe that
will show to be significant in the further turn of the development process.
This European feudal society (950 and 1450) and the Chinese Yuang (1279 
1368) and Ming (1368 - 1644) Dynasties are chosen for the third period
(500 - 1500). This choice enables us to compare Europe on the eve of the
voyages of "discovery" with the most brilliant of all civilizations of the era 
China.
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Role of technology and other prime movers (paragraph 7.5).
This paragraph confronts the technological resources listed in paragraph 7.2,
and particularly the complexes of interdependent key technologies, of each of
the historical periods with the structural, cultural and institutional aspects of
society. In addition to the questions we have asked ourselves in all previous
chapters, the complementary question why none of the technology complexes
as such caused the breakthrough to the beginning of the First Industrial
Revolution is put.

Leaders and laggards (paragraph 7.6).
Here we summarize the position of the leaders and laggards in development
and present a quantitative review of the "state of world development" from
3.000 BC until AD 1500, expressed in populations and population densities
related to the subsistence sectors in the 5 major world regions.

7.2
TECHNOLOGICAL RESOURCES

7.2.1
FIRST EURASIAN CIVILIZATIONS AND SOME OF THE LAGGARDS
(3.000 • 1.000 BC)
The period sees the first Eurasian civilizations of Mesopotamia, Egypt and
India reach maturity as the first large, centralized, bureaucratic states. It also
witnesses their collapse due to internal conflicts or invasions from outside, or
a combination of both, and the attempts to restore the lost unity. The city
states in the Levant become the plaything of their mighty neighbours in the
north and south, but at the same time act as a cultural intermediary. The
Mediterranean experiences the first attainment of high civilisation in Crete
with further promise in the Aegean. Much belatedly, Europe enters the
Middle Bronze Age about 1.500 Be. In China Neolithic dry land cultivation
systems give way to hydraulic cultivation and China enters the Bronze Age
with fervour. Although in Mexico and South America advances are not yet so
striking, they are important in view of what is to come shortly after 1.000 Be.
Table 18, presents a review of the important technological resources of the
first Eurasian civilizations and some of the laggards in the period 3.000 
1.000 Be. Technological resources of earlier periods (tables 5, 7 and 9) are
not included. Earlier technology tables were arranged on basis of primary
functions. From table 18 onwards, all tables are based on a division in
contemporary technology and science fields (see also footnote page 58). For
the periods 3.000 - 1.000 BC and 1.000 BC - AD 500 (table 19), reliable
chronological data are not available and individual technologies cannot be
put in chronological order.
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Next, we identify specific technologies (printed bold) belonging to complexes
of interdependent key innovations and determine the institutional spheres in
which these technologies have most of their impact. To determine in which
institutional spheres specific technologies, belonging to complexes of
interdependent key innovations, have most of their impacts, we asked
ourselves questions like, for example:

KINSHIP (KI) .
Do the technologies contribute to the:
* preservation of the family;
* procreation;
* (de)regulation of sexual life;
* possibility of identification with the group;
* possibility of recreation;
* enhancement of social security?

ECONOMICAL (EC)
Do the technologies contribute to the:
* satisfaction of needs;
* lifting of shortages of means to satisfy needs;
• extension of means to satisfy needs?

POLmCAL (PO)
Do the techn010gles contribute to the:
* establishment of the norms-values-goals-expectations complex;
* relmlation of conduct through the manipulation of power;
• alfocation of strategic Ilositions;
• extraction of goods ana servicesi
* redistribution of goods and servIces;
* J>articipation in tile control of the system and the distribution of

the proceeds;
• optimal adaptation to other political systems?

MILITARY (MI)
Do the technologies contribute to the:
* establishment, maintenance and extension of the political system?

RELIGIOUS (RE)
Do the technologies contribute to the:
* provision of spiritual comfort;
* making sense of our existence;
* supp'lementation of knowledge;
* justification of norms and values?

EDUCATIONAL (ED)
Do the technologies contribute to the:
* institutionalized diffusion of knowledge and science,

know how and technology?

HEALTH (HE)
Do the technologies contribute to the:
• successful intervention in health calamities;
* curing and prevention of diseases;
* enhancement of the overall health situation?
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Table 18.
Technological resources of the first Eurasian civilizations (and some of the
laggards) in the period 3.000 - 1.000 Be.

SPECIFIC INNOVATIONS IN THE VARIOUS
TECHNOWGY AND SCIENCE FIELDS

INSTITUTIONAL SPHERES

KEPMR Eft
I COl E DE

Medicine ...

embalming (Egypt)

preventive and curative medicine, includinS various
forms of surgery (Mesopotamia and Egypt); tooth
filling (Mesopotamia)

·.·.AgrieuUure

domestication of water buffalos (Asia), camels
(Arabia and Iran), donkeys (Middle East),
elephants (India), yaks (Tibet), cats (Eroi't),
guinea pigs (Peru), chickens and geese (hurope
and As1a)

domestication of yams (Africa), peanuts
(Americas)1 alfalfa (Iran), soy beans (Manchuria),
manioc ana sunflowers (Americas)

systems of multiple cropping within one year n.>
(China) LJ
silk worm culture (China)

survey and grid planning systems

ENGlNEERlNGTECHNOLOGY

Agriculturalen!Jineering

sophisticated fIshing nets; fIshing boats made of
reeds, papyrus and wood

single tube seed drills (Mesopotamia)

large scale hydraulic cultivation schemes with
dykes, dams, terraces, ditches, canais, sluices and
weirs (Mesopotamia, Egypt, India and China)

wet rice cultivation "paddy" (south-eastern Asia)
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SPECIFIC INNOVATIONS IN THE VARIOUS
TECHNOLOGY AND SCIENCE FIELDS

INSTITUTIONAL SPHERES

primitive ards (Mesopotamia); bronze and iron
plough shares (Levant and vietnam); animal
drawn ploughs and harrows (Egypt, China)

pitch forks and other small agricultural
unplements

stone cereal grinders that can be oJ>erated
standing, with adjacent flour contamers (Middle
East)

large municipal granaries, raised on massive
platforms built against river Doods; large
municipal Dour mills (Mesopotamia and India)

megalithic tombs and "stone henges" (western
Europe)

monumental architecture with palaces, tombs,
ziggurats and pfl'llDlids (Crete, Mesopotamia,
India and Egypt)

various stone mason and brick laying techniques;
corbelled arch and dome structures
(Mesopotamia)

public underground sewage drains made of fired
Clay pipes; municipal water wells and water
systems (India)

public baths (India)

interior sanitary systems with flush latrines and
baths (India and Crete)

moulded glass (Egypt and Mesopotamia)

wide variety of common and luxury furniture

·Civil.engineering

canals (frrst link between Nile and Red Sea) and
well making (Mesopotamia and Egypt)

frrst tunnel below a river (Euphrates)

Mi.nngengineering

prospecting for ores and large scale extraction of
copper, tin, silver, gold (amalgamation with
mercury) and lead (Mesopotamia, Egypt and
China)

K E
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P M R
OlE

DO

E H
D E
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prospecting for platinum and iron ores and small
scale extraction of platinum and iron (Middle
East)

prospecting for and large scale quarrying of
various types of building stones and non-ores
such as, for example, salts and bitumen

alloying copper and tin to make bronze and
experimentation with other alloys, such as
arsenate bronze (Middle East)

. .....

Mechanical engineering .

stone copies of metal implements (Europe)

cotton (Middle East, EjM>t, India), linen (Egypt)
and silk (China) spinnlDg and weaving

horse drawn charts and chariots with spoked
wheels with bearings (Asia Minor and Persia)

horse saddle

composite bows; swords; scimitars and steel
daggers; suits of armour

foot and hand operated bellows (Mesopotamia
and Egypt)

single and composite closed mould casting; "lost
wax" casting; core casting

sheet metal working; epousse relief and chase
metal working; soldering; welding; riveting;
carbonizing iron

simple wood lathes

water clocks (Egypt)

balances (Egypt)

heavy duty sledges

Marine. eilgineering·.

wooden ships with oars and sails but, as yet,
without keels

pontoons for loading heavy materials

Chemical engineering

pickling perishable foods such as, for example,
meat and vegetables
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SPECIFIC INNOVATIONS IN THE VARIOUS INSTITUTIONAL SPHERES
TECHNOWGY AND SCIENCE FIELDS

K E P M R E H
I C 0 I E D E

distillation of liquor (Asia)

cosmetics (Egypt)

dyeing cloth

sOCIAL, EDUCATIONAL AND ..

ORGANIZATIONALTECHNOWGY

POlitics and publlcadtnlnistration
I .

state [?archives
.

Education

schools 0
Industrial "engineering"

large scale organization in the fields of building,

I Itown planning, etc

Military strategy

la~ scale military o~nization and tactics, []inc uding coordinated eployment of infantry and
chariotry (Egypt, Mesopotamia

MATHEMATICAL, PHYSiCAL, CHEMiCAL
AND ASTRONOMICAL SCIENCE

.Mathematics

various counting and calculation systems 0(Mesopotamia and Egypt)

standard weights and measures (Mesopotamia)

Astronomy

365·day calendar (Egypt) D D
methods with which to determine when a star or a
planet is due south (Mesopotamia)

methods of takinf observations of the sky based
on the equator 0 the Earth and the poles (China)
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use of the shadow of obelisks to calculate the time
of the day, seasons and solstices (Egypt)

K E
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OlE
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........ :.. ":": :: : .. ;" ; :". . .

LANGUAGES LtfERATuU>ART GAMES
~I)'I'()'¥S ., ...' .. '> . .

22-letter alphabet (Levant)

full)' developed cuneiform script (Mesopotamia)
and hieroglyphic writing (Egypt)

prose and poetry

toys and games

jewellery and other ornaments with semi-precious
and precious stones set in gold, silver and copper

portrait sculpting and painting

musical instruments such as flutes, clarinets, oboes,
trumpets, tambourines and rattles

carvings from wood, stone and other materials

Sources:
1. Alexander Hellemans and Bryan Bunch, The time tables of science: a chronology of the most

important people and events in the history of science (London: Simon and Schuster Inc.,
1991).

2. Burchard Brentjens, Siegfried Richter und Rolf Sonnemann, Geschichte der Technik (1<010:
Aulis Verlag, 1987).

3. U.Troitzsch und W.Weber, Die Technik: von den Anfiingen bis zur Gegenwart (Braunschweig:
Georg Westermann Verlag, 1982).

4. Jacquetta Hawkes, The atlas of early man: concurrent developments across the ancient world
35.()()() Be - AD 500 (London: MacMillan, 1980).

5. Edward de Bono, ''Eurekal": an illustrated history of inventions from the wheel to the computer
(London: Thames and Hudson, 1974).

6. Melvin Kranzberg and Carroll W.Pursell, Jr. (ed.), Technology in western civilization: the
emergence of modem industrial society - earliest times to 1900 (London: Oxford University
Press, 1967).

7. Stuart Piggott, The dawn of civilization: the first world SU1Ve}' of human cultures in early times
(London:-Thames and Hudson, 1961).

7.2.1.1
COMPLEXES OF INTERDEPENDENT KEY TECHNOWGIES
From table 18 we find that, in the period presently under discussion. there
are important complexes of interdependent key technologies in the fields of
(1) agriculture, (2) mining and metallurgy, (3) warfare and (5) architecture.
In addition there are considerable advances in (6) intellectual life.
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Agriculture.
The principles of small and medium scale hydraulic cultivation were, as we
have seen, well known before 3.000 Be. They are now further perfected,
adapted and enlarged in order to control widely different rivers - from the
predictable Nile and Euphrates to the more violent Tigris, Indus and Yellow
rivers. Where agricultural labour is scarce, hydraulic farming impractical or
where there is enough rainfall, dry land cultivation continues and spreads
further when the population pressure becomes too large.

Egypt occupies a special place among the river valley civilizations. Unlike the
Euphrates-Tigris valley with its salinization problem and the Indus and
Yellow River valleys with their violent floods, the Nile delta and valley are,
generally speaking, among the most favourable in the world for hydraulic
cultivation. The river regime is predictable, violent floods are absent and the
water quality, climate and soils prevent progressive salinization of the land.
Under these conditions, and with the high yields resulting from them, the
Egyptian civilization manages to prosper, of course with the usual ups and
downs, during the entire period presently under discussion.

In the field of agriculture, and with differences in time and space, there is a
complex of interdependent key technologies. Draft animals, drawn ploughs,
systems of multiple cropping, seed drills, new crops and granaries to store the
produce. The large scale introduction of animal drawn ploughs, probably
initiated when the labour supply came under pressure, does not make sense
when there is not enough fodder for draft animals, when there are no
appropriate sowing techniques, enough water, storage and distribution
facilities. A strong central authority is a prerequisite for good water
management and the maintenance of irrigation systems and is, therefore,
established in all centres of advancement. The impacts of the complex of
interdependent key technologies are largely in the economical and political
institutional spheres.

Mining and metallurgy.
Up to approximately 3.000 BC, copper, notwithstanding its drawback of being
soft when casted and brittle when hardened by hammering, has been used for
almost 2.000 years. It is in Mesopotamia and Egypt that, shortly after 3.000
BC, and apparently as a result of deliberate research, the blend of 10 per
cent tin and 90 per cent copper is discovered. The new alloy yields the much
superior bronze and gives rise to the Bronze Age that will last until the
discovery and large scale use of iron more than 2.000 years later. Copper and
tin mines are not found in the centres of the river valley civilizations and only
occur in isolated and hard to penetrate areas. Organized prospecting by
specialists must, therefore, have taken place at an early stage. In Egypt,
copper was mined in the Sinai desert and from temple inscriptions we learn
that prospecting and mining was a complicated and large scale exercise
involving sometimes as many as 8.000 people per expedition.
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The copper was smelted from the ore on the spot and transported back to the
urban areas as raw copper ingots. The Egyptian gold was mined in Nubia, the
mountains of the Red Sea and, maybe, also traded from the Eritrea. So far,
tin mines have not been discovered in Egypt and tin must have been acquired
by trade, probably from Cyprus. Lead might have come from the Taurus. In
the period presently under discussion, the Egyptian copper production is
estimated at approximately 8 tonnes per annuml and some 16.000 tonnes
must have been produced in total. Mining was, however, not limited to
metals. The construction of the pyramids and temples required millions of
tonnes of stone and, quantitatively speaking, quarrying must have been far
more important than metal mining. In addition to metals and stone, large
quantities of salt, mainly sodium hydroxide and sodium chloride, were mined.

Copper ores are not found in Mesopotamia and they were acquired by sea
trade via the Gulf from Oman and by caravan trade from Armenia in the
north. Tin probably came from Iran and lead again from the Taurus. Stone
and salt were also acquired by trade. Mesopotamia, however, had at its
disposal considerable deposits of bitumen and this was mined and employed
on a large scale in construction, ship building and as a hafting agent.

The advances in metallurgy kept up with those in mining. To extract copper
from the ore, a temperature of 1.050 centigrade is required and this
temperature cannot be achieved by a simple charcoa:l fire. Initially, the
temperature of the charcoal fire was raised by adding oxygen through blow
pipes, employing a number of blowers at the same time, but soon the blow
pipes were replaced by foot and hand operated bellows with a much greater
capacity. From the old open stone mould casting, various casting techniques
developed, including the "circe perdue" method and th(~ method employing
sand moulds and sand cores. Large items such as, for example, the Shang
ceremonial vessels in China, were assembled from a number of separately
cast parts. Sheet metal working was brought to such a state of perfection that
gold sheets could be hammered to a thickness of only 0,001 millimetre.
Epousse relief, chasing, riveting, soldering and even welding were practised
by, what must have been, very skilled artisans. '1fhe superior bronze,
compared to copper, greatly improved the quality of weapons and tools, but
still had the disadvantage of becoming brittle when hardened.

Iron, eventually, would turn out to be the ideal ma.terial. Iron was already
known in about 3.000 BC and when smelting the Nubian gold sands, the
Egyptians are likely to have recovered some iron from the magnesite
impurities of the sand.

1 Burchard Brentjens, Siegfried Richter en Rolf Sonnemann, Geschichte der Technik,
(Leibzig: Aulis Verlag, 1987, 56).
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In the millennium to follow, iron remained very scarce and in about 1.500 Be
the Syrian rulers still traded iron weapons with the Egyptian pharaohs against
their weight in gold. Large scale iron mining and smelting probably started in
Armenia and for a long time remained a well kept secret. It is only after
1.000 Be that it started spreading from the original centres and when this
happened it did so with a surprising speed. The reason is obvious - iron ore
deposits, contrary to those of copper, tin, silver, gold and lead, are found in
many places throughout the world and the metal can be retrieved by
relatively simple means.

Prospecting for ores, extraction of metals, prospecting for and quarrying of
stones and minerals, alloying copper and tin to make bronze, the use of
bellows, casting and various metal working techniques are all components of
the complex of interdependent key technologies in the field of mining and
metallurgy. They led to better tools and these made other advances possible,
notably in the field of transport - the light wooden, two wheeled, chariots with
spoked wheels and greatly improved wooden sea-going oared and sailing
ships. In addition, standardized metal weaponry could be produced for the
rising armies. The impacts of the complex of interdependent key technologies
are largely in the economical, political and military institutional spheres.

Warfare.
Unified Egypt and the Mesopotamian city states of the previous period were
created and maintained with the aid of military strength. It was, however,
only when their civilizations reached maturity and their capacity to produce
food and a large variety of metal tools and weapons increased, that large
scale warfare became not only possible but also common. The battle of
Kadesh (1.286 Be) between the Egyptian pharaoh Rameses II and the Hittite
king Hattusilis, provides us with a notion of what large scale warfare in this
period really meant2• Rameses II, probably exaggerating for his own glory,
recorded a Hittite army of 37.000 infantry and 3.500 chariots and an Egyptian
army of about the same size. In reality the Egyptian army probably numbered
some 20.000 and the Hittite army some 17.000. From temple inscriptions and
wooden models of bodies of Egyptian infantry, found in the pharaoh's tomb,
we have a fair idea of the organization of the military. The armies were
professional armies and consisted of divisions of about 5.000 men, each
including regiments of infantry and squadrons of chariotry. Divisions had
tactical independence and carried names drawn from Egyptian gods. The
smallest tactical units were the company with about 250 men and the troop of
about 50 men. An Egyptian regiment contained two to three companies and a
number of squadrons of chariotry, each chariot having a whip and two spear
and bow men.

2 Richard Holmes, The World Atlas of Warfare: mil/itary innovations that changed the
course of history (New York: Viking Penguin Inc., 1988, 16).
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The army, and particularly its commanders, owed allegiance to the pharaoh
and was, in many ways, his private army. Grants of land, as we learn from
temple inscriptions again, were given by the pharaoh to retiring officers in
return for their service.

Once fielded, the army had to carry supplies and spare parts for weapons and
chariots, retain skilled carpenters and blacksmiths and have grooms and
attendants for the horses and donkeys. In view of the size, complexity and
reach of the armies - they campaigned from the Nile to the Euphrates - the
logistics involved were staggering, as were the effects on the land that the
armies passed through. The period of the first great civilizations, is one of the
first of great warfare in which each empire's political, economical and military
commitment is reflected in its ability to amass troops, to feed and to shelter
them. It is the period in which the empires, through military force when
diplomacy fails, try to secure the supply of essential raw materials, to control
sea and land trade routes and to incorporate or subdue those that are a real
or imagined threat to their unity. In addition, the prisoners of war are a
welcome supply of slave labour to till the land, build temples and pyramids
and do all the other subservient work. The Egyptian army, like some others
in the period of the first Eurasian civilizations, was one of the greatest and
most efficient military forces in world history until Napoleonic times3

•

Thoroughly professional in spirit, though conscripts were used on a large
scale, with a size, command structure, grand strategy, tactical organization
and logistic support that makes the armies of classical Greece and the
European Middle Ages look puny in comparison.

The complex of interdependent key technologies in the field of warfare 
horse drawn chariots, the saddle, composite bows, swords, military
organization, tactics and virtually all the innovations mentioned earlier in the
fields of agriculture, mining and metallurgy - has its impacts largely in the
economic, political and military institutional spheres.

Architecture.
The period 3.000 - 1.000 BC is so richly endowed in architecture that we can
only review the most striking advances. The old building techniques are used
in increasingly artistic ways. In Mesopotamia, monumental Ziggurat temples
are built and for the first time brick arched vaulting is used for a tomb in the
Royal Cemetery at Ur. Town house constructions suggest a high domestic
standard of living and a taste for luxury and art of the elite. In Egypt, large
scale building is used firstly for tombs rather than temples and the period
sees the construction of the great pyramids, later followed by the temples of
Abu Simbel and Karnak.

3 Arther Ferrill, The origins of war: from the stone age to Alexonder the Great (London:
Thames and Hudson, 1985, 37-38).
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On Crete, in Knossos, the Royal Palace is the first example of monumental
Western Mediterranean architecture. Mohenjo Daro in India becomes a
metropolis with public therms, municipal granaries and decorated temples
and palaces.

The complex of innovations in architecture, and particularly monumental
architecture - Ziggurats, temples, tombs and pyramid tombs and the
techniques required to construct them - has its impacts primarily in the
political and religious institutional spheres.

Intellectual life.
The Royal tombs in Ur, approximately 2.500 BC, reveal a wealth of
possessions - inlaid musical instruments and beautifully worked gold vessels
and personal ornaments. The visual arts in Egypt may even surpass those in
Mesopotamia and portrait sculpting and scenes carved in stone and low relief,
the latter often painted, all have the gift of showing individual character. The
Minoans too, make great advances in art and the artistic achievements of the
artisans of the Shang emperors in China can well be judged by their superb
ritual bronze castings. In the field of learning, counting and calculating
systems are refined, astronomy makes progress and the 365-day calendar
comes into use. If iron, at the end of the period presently under discussion,
was the most lastingly important invention, alphabetic writing was certainly its
intellectual equal. The old Mesopotamian and Egyptian scripts were no more
than partially phonetic and immensely laborious. A system based on a sign for
every phonetic sound was probably invented by the Semitic people in
Palestine and Syria around 1.600 BC and the earliest find of a complete ABC
comes from the Ugarit of about 1.400 Be. By 1.100 BC, the early Hebrew
alphabetic script has been established and the Phoenician form is already
being used in the area around Byblos. In our next period, after 1.000 BC, this
Phoenician script, through the Greeks, is to become the basis for all Western
alphabetic writings. The present period sees the first literature in the form of
the Akkadian Epic of Gilgamesh and the Egyptian Tale of the Eloquent
Peasant and The Story of Sinuhe.

7.2.2
TRADITIONAL EURASIAN CIVILIZATIONS AND SOME OF THE
LAGGARDS (1.000 Be • AD 500)
When we enter our present period, the warring and conquesting Assyrians in
Mesopotamia are still at the centre of history, but less than 500 years later
they succumb to the Achaemenid Persian empire, which in turn is overrun by
the Greeks around 334 Be. Still, as we will see, Persia continues to play an
important role under ever changing leadership. Egypt, during the XXVIth
Dynasty (664 - 525 BC), experiences another period of prosperity and
independence but thereafter does not manage to regain this independence.



Traditional society: aristocrats and peasants
Technological resources: traditional Eurasian civilizations

263

The Hebrew kingdoms of Palestine have their short moment of glory around
900 BC and would, but for the birth of Jesus of Nazareth and the emergence
of the Christian faith nearly a millennium later, have long been forgotten.

Greece, in the early centuries almost regressed to illiteracy, in the sixth
century BC experiences the "Greek miracle" and sees Alexander the Great's
conquest of the Persian empire around 300 BC, only to be fmally subjected
by the Romans some 150 years later.

In the west it is the rise of Rome, at least in the Mediterranean, from an
insignificant city state on the Tiber to an immense empire that dominates the
period. In the closing century of the period presently under discussion,
imperial Rome too becomes the victim of disintegrating forces and splits into
feudal states in the west and the Byzantine empire in the east.

After the collapse of the Indus civilization, among other factors brought about
by Aryan incursions, India has its dark age until a new civilization arises in
the Ganges-Jumna basin in about 700 BC. Persians, Greeks and nomads from
the desert and mountains conquer parts of the empire and it breaks up again.
Not for long, however, and the end of our period sees the foundation of the
second Gupta empire.

In China the Chou take over from the Shang in 1.027 BC and establish a
society of multiple feudal principalities. During the Ch'in dynasty, feudal
society develops into a centralised state and the Great Wall is built. When
the Ch'in emperor Shih Huang-ti dies, his empire collapses and a period of
civil war and feudal regression follows. Cultural change and progress comes
again with the Han rulers, but around AD 220 their empire also collapses.

Central America, around 1.000 BC, sees the rise of the Olmecs on the Gulf of
Mexico and the Zapotecs at Monte Alban. Both civilizations are submerged
by the Mayas in the closing decades of our period. In most of South America
hunting and fishing economies persist, but agriculture gains ground in Peru
and the Chavin culture spreads through its highlands and coasts. In North
America, in a few areas of limited size and importance, the hunters and
gatherers change to agriculture and their most important centres are in the
Hopewell territory in Illinois and Ohio.

In Africa, the use of iron slowly spreads from the north to the south and
stone age agriculture penetrates more areas south of the Sahara and the
Congo basin.

Table 19, presents a review of the important technological resources of the
traditional Eurasian civilizations and some of the laggards in the period 1.000
BC - AD 500.
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Table 19.
Technological resources of the traditional Eurasian civilizations in the period
1.000 Be - AD 500.

SPECIFIC INNOVATIONS IN THE VARIOUS INSTITUTIONAL SPHERES
TECHNOLOGY AND SCIENCE FIELDS

K E P M R E H
I C 0 I E D E

I .•· ....
LlFETECHNOLQGY

Medicine

accumulating body of medical knowledge and
know how: cataract operations ~ndia)hAlcmaeon
of Croton (Italy) describes the uslac ian tubes
and the brain as the seat of intellect; Hippocrates
~GreeceJ encourages the separation of medicine
rom re gion and develops the Hippocratic oath;

Aristotle (Greece) and others commence
classifyingtSlants and animals in orderly systems;
blood circ ation and function of the heart
(China); isolation of sex and pituitary human
hormones ~China); dia~osi~ and curing
deficiency iseases (Chma)j alen (TurKey)
becomes the first to compt e all medical
knowledge existing at the time (AD 180) in one
systemattc treatment

Agriculture

Mediterranean Eurasian grain cultivation (Rome) Dand continental Eurasian grain cultivation
combined with livestock (trans-alpine Europe)

domestication of the reindeer (Central Asia) and
turkey (Mexico)

biol~cal control of pests (China) and use of
~ow er of chrysanthemum flowers as insect killer
China)

.EARTH. TECHNOLOGY

.Geology

relief maps

seismographs

ENGINEERING TECHNOLOGY

AgricUltural engineering

iron shod coulter ploughs and frame ploughs with
mould boards and adjustable struts (China)

animal drawn mechanical cereal harvesters (Italy)
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SPECIFIC INNOVATIONS IN THE VARIOUS INSTITUTIONAL SPHERES
TECDNOWGY AND SCIENCE FIELDS

KEPMR ED
I COl E DE

swan-necked iron boes (China); multi-tube seed
drills (China)

rotary winnowing fans (China)

row cultivation, weeding and manuring (China)

trace and collar harnesses for borses (China)

single and combined water mills with gears to
grind cereals (China and Italy)

hand (China) and animal powered (Italy and
Middle East) rotation mills to grind cereals

borizontal wind mills to grind cereals (China)

lever, pulley and wincb presses for grapes and
oUves (Italy and Middle East)

whippletree for horse carts (China)

wheel barrow (China)

...............

8Q:ll4i...~~og
...........

coloured, glazed bricks (Middle East)

concrete (Italy)

Ohnec pyramids in La Venta (Mexico)

Pharos light house at Alexandria

"Great Wall" in China

Hellenistic temple architecture

Greek theatres, applying basic principles of
acoustics

artificial harbours (Greece)

pottery lined soak-away pits (China)

hypocaust heating systems (Italy)

amphitheatres (Italy)

shaft making for wells

water storage reservoir-bridges (Middle East)

aqueducts (Middle East)

arched stone bridges (Turkey) and suspension
bridges or cast iron (China)

solid foundation and paved roads

...... :..:.....- : ... :...

Ctvil~la8lll~nI·
...............
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SPECIFIC INNOVATIONS IN THE VARIOUS INSTITUTIONAL SPHERES
TECHNOWGY AND SCIENCE FIELDS

K E P M R E H
I C 0 I E D E

contour canals (China)

·MiBiog engineeri~g
...

coal mining (China) Ddeep drilling for natural gas and brine (China)

recovery of mineral oil (Middle East)

prospecting for and large scale extraction of iron

alloying zinc and copper to make brass (Middle
East) ,.--

screw ~ump (Archimedes pump) for lining mine
water Greece)

water wheel for lining mine water (Italy)

mine lamp (Italy)

Mechanical· engineering

square pallet chain pumps (China) 0paternoster pumps (Middle East)

animal driven water pumps with gears (Middle
East)

Hero of Alexandria's "steam engine" to open doors

cardan suspension for oil lamps and stoves (China)

belt drive for spinning (China)

high ovens for iron smelting and various ways to
work iron (Italy)

malleable cast iron (China)

taking carbon out of cast iron (China)

"Martin and Siemens" steel process (China)

hinged movable crucibles (China)

double action piston and water powered bellows
(China)

screw (China)

crank handle (China)

sliding gauges (China)

roller bearings (Italy)

differential gears (China)
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SPECIFIC INNOVATIONS IN THE VARIOUS INSTITUTIONAL SPHERES
TECHNOWGY AND SCIENCE FIELDS

KEPMR EH
I COl E DE

14-spoked wheels (Italy)

sun dials and water clocks (Mesopotamia, China
and Egypt)

hand (China) and heavy wheeled cross bow (Italy)

stirrup (China) and horse bit (Middle East)

wheeled and armoured siege machines (Middle
East)

torsion powered and chain driven catapults
(Middle East and Italy)

...........

CbeIJllclllengiDetriog ..

high alcohol beer "sake" (China)

porcelain making from kaolinite (China)

lacquer (China)

poison gas (China) and "fire grenades" (Middle
East)

rag and pulp paper (China)

dyes made from purple murex (Near East)

use of fumigants to rid houses of pests (China)

glass blowing (Middle East)

Greek galley (26 oars) and Greek trireme (180
oars)

rudders (China)

fore and aft riggings (China)

water tight ship compartments (China)

paddle wheel boats (China)

anchor (Middle East)

compass and astrolabe (China)

SOCIAL, EDUCATIONAL AND
ORGANIZATIONAL TECHNOLOGY

Econ()lllics

coinage
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SPECIFIC INNOVATIONS IN THE VARIOUS INSTITUTIONAL SPHERES
TECHNOWGY AND SCIENCE FIELDS

K E P M R E H
I C 0 I E D E

... -...... - ....

MA,'On;;MATICAL, PHYSICAL, CHEMICAL
....i\NDASTRONOMICAL SCIENCE

decimal s~ems, including decimal fractions;
counting ards (China)

extraction of higher roots and solution of higher
numerical equations (China)

use of negative numbers; refmed value of pi
(China)

abacus (China)

symbol for zero (India)

Pythagoras laws

Euclid's Elements summarizes and systematizes
mathematical knowledge of Greece ~D 300),
including information on geometry, t e theory of
incommensurables and the theory of numbers

Empedocles (ltal~ introduces a system in which
fIre, air, earth an water are the elemental
substances

LeU~pus (Turkey) and Democritus (Greecel
intI' uce first idea of the atom as an indivisi Ie
body

Aristotle defmes chemical elements as constituents
of bodies that cannot be decomposed into other
constituents

Pytheas (Greece) observes that tides are caused by
tile moon

First law of motion as later formulated by Newton
(China)

term chemistry is used for the first time in Egypt
(AD 400)

solar eclipse records (China)

Democritus (Greece) recognizes that the Milky
Way consists of numerous stars

compilation of star maps (China)

Eratosthenes ~Libya) calculates the circumference
of the Earth c ose to the present value

records of sun spots (China)

planetarium (China) -
Julian calendar
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SPECIFIC INNOVATIONS IN THE VARIOUS INSTITUTIONAL SPHERES
TECHNOLOGY AND SCIENCE FIELDS

K E
I C

P M R
OlE

E H
D E

P'HlLQSOPHICALSCIEIIlCE AND THEOLOGy

Upanishads and Brahmanas

teachings of Buddha, Confucius, Lao-tse,
Zoroaster and Jesus· or Nazareth

work of Pythagoras, Sophocles, Herod, Euripides,
Socrates, 'Plato and Aristotle

Roman laws

.. tANGUAGES,UTERAtuRE,ART,·GAMES
AND TOYS···· .

tuned drums and bells (China)

magic lanterns (China)

works of Homer and Plato

Sources:
1. Alexander Hellemans and Bryan Bunch, The time tables of science: a chronology of the most

important people and events in the history of science (London: Simon and Schuster Inc.,
1991).

2. Robert Temple and Joseph Needham, The genius of China: 3()()() years of science, discovery
and invention (London: SImon and Schuster Inc., 1989).

3. Burchard Brentjens, Siegfried Richter und Rolf Sonnemann, Geschichte der Technik (Koln:
Aulis Verlag, 1987).
U.Troitzsch und W.Weber, Die Technik; von den Anfiingen bis zur Gegenwart
(Braunschweig: Georg Westermann Verlag, 1982).

4. Jacquetta Hawkes, The atlas of early man: concurrent developments across the ancient world
35.()()() BC - AD 500 (London: MacMillan, 1980).

5. Edward de Bono, ''Eureka!'': an illustrated history of inventions from the wheel to the
computer (London: Thames and Hudson, 1974).

6. Melvin Kranzberg and Carroll W.Pursell, Jr. (ed.), Technology in westem civilizotion: the
emergence of modem industrial saciety - earliest times to 1900 (London: Oxford University
Press, 1967).

7.2.2.1
COMPLEXES OF INTERDEPENDENT KEY TECHNOLOGIES
From table 19, we find that, in the period presently under discussion, there
are important complexes of interdependent key technologies in the fields of
(1) agriculture, (2) mining and metallurgy, (3) transport and communication,
and (4) energy. In addition there are considerable advances again in (4)
intellectual life.
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Agriculture.
With numerous ups and downs, the river valley civilizations along the Nile,
Tigris, Euphrates, Indus and Yellow River and Yangtze, not only maintain
their agricultural production capacity based on hydraulic cultivation, but also
manage to increase it. Particularly in China, progress in the field of
agricultural is evident. At the same time, however, new agricultural
techniques make it possible for other civilizations to develop outside the
valleys of the great rivers. Where agricultural labour is scarce, in an absolute
or relative sense, hydraulic farming is impractical, and in areas with enough
rainfall, new cultivation techniques develop. First in the Mediterranean and
then in trans-alpine Europe and central Asia. Using animal drawn ploughs,
land is cultivated for one or two years and then left fallow for one year. This
short term fallow system is called Eurasian grain cultivation4 and is, contrary
to most hydraulic cultivation, closely geared with livestock. The work animals
provide occasional manure, aid in threshing and providing meat, milk, hides,
motive power for ploughs and sometimes wool. In addition, they are used for
cart transport. There are two variants of Eurasian grain cultivation - the
Mediterranean and the Continental type. In the Mediterranean type, the land
is divided into two fields, each used alternatively for cultivation and cattle
grazing. The light scratch-plough or ard (Roman aratrum), easily made from
wood and shod with iron, is used for cultivation. Since it leaves the capillaries
intact and prevents loss of moisture, it is ideally suited for ploughing the light
and friable Mediterranean soils. The trans-alpine conditions are characterized
by a higher rainfall, a strong contrast between winter and summer and,
generally speaking, heavier soils. Ploughing becomes a matter of drainage,
rather than preventing evaporation of moisture. The land is initially divided
into two fields, each used alternatively for cultivation, although gradually
more complicated systems develop. Stall feeding is necessary to provide hay
and fodder for the animals during winter time and this requires extensive
meadows. Both types of Eurasian grain cultivation do not require co
operative labour units larger than the individual domestic group and are
particularly practical in areas with a low absolute population, a short growing
season and abundant land. These, however, are not the conditions in a
growing empire with rising population densities and growing cities. Already
around 200 BC, the traditional system of Eurasian grain cultivation hampers,
for example, the further growth of the Roman empire. Efforts to make the
system more efficient, result in the first real agricultural mechanization since
the introduction of the animal drawn plough - the val/us or reaping machine
is invented. To expand further, Rome needs more grain and the conquest of
Egypt, more than conveniently, gives it control over a superior hydraulic
farming system. Rome comes to depend on the granaries of the Nile and
consequently on an efficient collection, storage, transport and distribution
system.

4 Eric R.Wolf, Peasants (Englewood Cliffs: Prentice-Hall, 1966,30-34).
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The complexes of interdependent key technologies, in both hydraulic and dry
land cultivation, primarily have their impact in the economical institutional
sphere. When the holders of power begin to completely monopolize some of
the technologies, for example by making it compulsory for all peasants to
grind cereals in government mills, some of the agricultural technology clearly
comes into the political institutional sphere.

Mining and metallurgy.
Water wheels and screw pumps for lifting mine water, in all centres of
advancement, make mining at greater depths possible and increase the output
of ores. New techniques for iron smelting, casting and alloying (brass) come
into use. Like in the previous period, the advances in mining and metallurgy
lead to better tools and these make other advances possible, notably in the
fields of agricultural equipment and weaponry. The impacts of the complex of
interdependent key technologies in mining and metallurgy are largely in the
economic institutional sphere with strong spin offs in the political and military
spheres.

Transport and communication.
The exchange of commodities over longer distances, long distance trade, goes
back as far as the advanced and late hunting and gathering cultures. Although
these cultures could meet all their ordinary needs locally, other needs could
not be satisfied this way. Special quality stones for tool making and, for
example, ornaments, had to be obtained from outside the system. When
settled life took hold, the volume of trade and the trading distances increased.
Jericho imported flints for tool making. From the Lake Van area in Anatolia,
large quantities of obsidian found their way to places hundreds of kilometres
away. The Sumerians, lacking timber, minerals and building stones,
established river trading links with Asia Minor and sea trading links with
towns along the Persian Gulf. All trade, but particularly that over land, was
extremely cumbersome and dangerous. Goods were either carried by porters,
or loaded on pack animals and the resulting caravans had to find their way
through deserts, plains and rugged mountains, continuously harassed by
attacking marauders. The formation of an intensive trading network, spanning
the entire Eurasian world, had to wait for the rise of the empires. With their
regular armies, civil servants and forced labour, they could provide relative
peace and security, build roads, bridges, tunnels and provide road houses and
maintain river and sea harbours. The Persians made the first beginning in the
sixth century BC with Darius's Royal road, running over 2.000 well-garrisoned
kilometres from Susa east of the Tigris to Sardis in west Anatolia. The real
breakthrough in the west comes with the rise of the Roman empire and by
the close of the first century BC, Rome's conquests from the Atlantic to Syria
form one single trading area with an excellent transport and communication
infrastructure. The first Punic war, starting in 264 BC, compels Rome to build
a navy, making her a powerful maritime nation as well.
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The roads, initially built for military and postal purposes during and after the
periods of conquest, soon attain economic importance. Land transport,
however, remains slow and costly, certainly for raw materials and other bulk
goods, and sea and river traffic are dominant. The breakthrough in transport
and communication in the west is, however, not unique. During the reign of
emperor Wu-ti (140 - 87 BC), the Chinese Han empire creates a trading area
of similar dimensions with an elaborate network of roads, garrisons,
waterways and harbours. This highly organized system of transport encourages
regional specialization and the interchange of manufactured goods. Shortly
after 128 BC, the Silk Route, starting in south Mongolia and reaching into
the Mediterranean coastal belt, becomes operational. Around 100 BC, a
discovery of extraordinary consequences for sea trade is made - the utilization
of the monsoon to improve trading. Chinese vessels now dare to ply a regular
trade with Bengal and towns on India's east coast. Greeks, Phoenicians and
Arabs, still with Roman permission, cross the Arabian Sea and Indian Ocean
to trade with towns on India's west coast. India becomes the trading link
between the east and the west and fulfils this role for almost 700 years until
the rise of Islam.

"Communication" beyond shouting range, in the period under discussion, and
until very recently in history, is by means of the use of transport. The only
method of communication is physical travel. If one cannot carry a message
oneself, one can send a message by someone else. There are no other
possibilities. The excellent Roman and Chinese systems of roads and sea links
are entirely forged by the need to move troops, trade and communicate over
long distances. On a map the Eurasian network of trading links looks
impressive, but its economic importance should not be exaggerated. Both the
Roman and Chinese empires, within their extensive territories, were self
sufficient in most essential commodities and trading occurred in luxury goods,
marginal to the everyday needs of the majority of the population. Trade also
contributed to cultural exchange including the spread of the great world
religions. There were less pleasant consequences too. Originating in the valley
of the Ganges, and following the trade routes, bubonic plague reached
Greece and western Anatolia via Egypt. Smallpox spread from the Tigris
Euphrates complex into the Mediterranean and via the Silk Route to China.

New ways of harnessing horses, solid foundation and paved roads, arched and
suspended bridges, contour canals and new marine engineering techniques,
are all components of the complex of interdependent key technologies in the
field of communication and transport. The impacts of the complex are largely
in the economical, political and military institutional spheres.
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Energy: harnessing of water power.
Choosing from the multitude of innovations listed in table 19, we think that
the most spectacular innovation of the period is the harnessing of water
power. So far, almost all of the energy requirements of man were met by his
own muscle power or that of draft animals and to generate this power, he
needed a constant supply of fuel - food. Wood, the other energy source,
required muscle power for tree felling and transportation of logs. It was
rapidly exhausted when used on a large scale to fuel the smelting of metal
from ore. Long before 500 BC, man discovered that water could be lifted
from a river or canal by using a wheel fitted with pails or pots as a perpetual
water raising lever. Oxen, however, cannot be trained to walk in a circle
around the horizontal axis of a wheel of pots and the answer to this problem
came around 500 BC in the oldest form of a gear - the face or crown wheel.
From then on, it was only a matter of time before someone noticed that, if
the water wheel was used to raise water from a fast flowing stream, the
current itself would turn it, and to develop and execute the idea of reversing
the transmission system. This happened for the first time in the Middle East
in about 250 BC and from then on there was a wheel turned by streaming
water, rotating a shaft that could power a wide variety of instruments. Man
had discovered his first renewable energy source and increasingly took
advantage of this knowledge. In the fourth century AD, the Romans had
exploited the technology as far as they could. The water mill complex of
Barbegal in France, consisting of a series of 8 wheels with a diameter of 2
metres each and a system of complicated gears, provided flour for an
estimated population of 80.000s. Similar systems were in use elsewhere. The
stage was set for the further development of water powered industries in our
next period.

The use of water power and the technologies that go with it such as, for
example, transmission techniques, have their impact primarily in the
economic institutional sphere with the usual spin of in the realm of politics.
Not only are there complexes of interdependent key technologies within
specific fields, the specific fields themselves become interdependent too and,
for example, energy links up with agriculture.

Intellectual life.
Around 500 BC, or more precisely, between 750 and 400 BC, all over the
civilized world there are changes in the air resulting in new attitudes towards
people and society and the period witnesses the emergence of great religious,
ethical and philosophical movements and systems. The emergence of these
movements and systems coincides with the coming into being of traditional .
empires.

5 Tim Cornell en John Matthews, Atlas van het Romeinse Rijk (Amsterdam:
Uitgeversmaatschappij Elsevier, 1988, 185).
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Romein6 takes a rather idealistic view of what might have happened. The
emergence of the empires, he states, is accompanied by disturbances, wars,
conquests, defeats and almost unrelieved wretchedness for the vast majority
at the bottom of the social pyramid. When central power is consolidated, a
small, wealthy, powerful and prestigious elite can rule for longer periods and
in its wake there are individuals that reflect on the nature and aim of life in a
new way. They focus on questions like: "Have things so far gone really well ?"
Or, in other words: "there is a rising doubt thrown on age old traditions, on all
that has been handed down as customs, good manners, vision and wisdom by
the forefathers, and the desire is born to try and unravel the mysteries of life and
to plan and execute measures to improve the existing situation,a. This would
appear to be a rather idealistic vision. The newly emerging religions are, by
and large, the religions of the elite and mirror the elite's view of how society
should be structured. The values and norms of this elite become the values
and norms of the religion and justify the existing situation. Around AD 10 in
India, Buddhism, originally a reformist movement within Hinduism, assumes
its universalist Mahayana form. Once its has reached this form, it spreads to
China, Japan, the main islands of Indonesia and the eastern parts of Persia.
Buddha, is a contemporary of Confucius and Lao-tse (Taoism) in China and
Sophocles in Greece (550 -500 Be). Zoroastrianism, originating in Persia and
associated with the figure of Zarathustra, eventually rapidly spreads through
the Roman empire in the form of Mithraism. Zarathustra and the prophets
Elijah, Jeremiah and Isaiah in Palestine all live in the period 650 - 600 Be.
The Palestinian Judaism spreads because of the persecution of the Jews and
their diaspora carries Judaism far from its home and makes it a world
religion. In Greece, just after 500 BC, Plato and Aristotle work. Shortly after
dawn, Christianity begins as a Jewish splinter movement. Jesus of Nazareth
sees himself as the Messiah, or Saviour, sent to liberate the Jews from the
Roman yoke. When, after Jesus's condemnation and crucifixion, Jewish
orthodoxy rejects his message, his disciples turn to the conversion of the
"gentiles", those people outside the Judaic law. Mter Paul's journeys
Christianity spreads rapidly throughout the Roman empire.

In all the centres of advancement scientists and scholars study and design
equipment for military and civilian purposes, write engineering manuals and
interest themselves in logic, navigational problems, map making, astronomy,
agriculture, architecture and building. As yet, however, we cannot speak of a
fully institutionalized diffusion of knowledge and science, know how and
technology. There is no evidence of structural collaboration between
individuals and we rather see the scientists and scholars as gifted and,
sometimes, practical individuals working largely on their own with, maybe,
some pupils and apprentices.

6 Jan Romein, Aera Europa (Leiden: Uitgeverij EJ.Brill, 1954, 29).

7 Jan Romein, Aera Europa (Leiden: Uitgeverij EJ.Brill, 1954,29).
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7.2.3
WORLD OF DMDED REGIONS (AD 500 • 15(0)
In the closing centuries of the period 1.000 BC to AD 500, an extensive
trading network spanning the entire Eurasian world came into being.
Simultaneously the period saw the consolidation of central bureaucracies in
most of the centres of advancement. Trade, in turn, led to cultural exchange.
Between 500 and 650 this situation came to an end. First, the mounted
nomads of the Asian steppes descended upon most of the centres of
civilization and, after the death of Mohammed in 632, Muslim conquests
caused further disruption. As a result the contacts between China, India and
the West were almost entirely lost. Even in the West itself, North Africa, Italy
and Byzantium were all more or less thrown back upon their own resources
and, at least for the time being, went their own way. If we consider the
Viking incursions in small areas of north-west America as an abortive attempt
at settlement, relations between Eurasia and Middle and South America did
not exist. After the fall of the Roman empire, Europe enters "the Middle or
Dark Ages" when the primitive Germanic societies are welded into a
multitude of feudal monarchies. Only in the second half of the 15th century,
does it gradually draw level with the other civilisations and, with its voyages
of discovery, sets the stage for its future prominence. Under the rule of Basil
II (976-1025) Byzantium, the immediate heir of the Roman and Greek
civilizations, once more pushes the frontiers back close to where they had
been in the heyday of the Roman empire. After the swordsmen of the Fourth
Crusade ravage Constantinople in 1204, the empire does never fully recover
and is finally defeated in 1453 by the Ottoman Turks. The rise of Islam and
the expansion of the Muslim world is the outstanding event occurring
between the fall of Rome and the European voyages of discovery in the
closing decades of the 15th century. From Mecca, a small merchant town on
the fringe of the Arabian desert, in 632 the Arabs set out to conquer the
world. A little more than hundred years later, when the Abbasid caliphate
replaces that of the Umayyads, their empire stretches from Spain to the
Punjab and from the Caucasus to north Africa. If the expansion of the
Muslim world is the outstanding event 'in the period presently under
discussion, then the rise of the Mongol empire is certainly almost as
astounding. The rise to power of Genghis Khan, in about 1211, marks both
the beginning of a vast empire and the end of the epoch of the nomadic
horsemen. Horsemen who, from the very beginnings of civilization, had been
a continuous menace to cultivators, peasants and townspeople. Paradoxically,
around 1240 and after 700 years of disruption, the "Pax Mongolica" re-unites
the divided regions of the world again into an Eurasian trade network. The
power vacuum that results from a Byzantium shaken by the armies of the
Fourth Crusade and the destruction of the Seljuk sultanates by the Mongols,
enables the Muslim ruler Osman, in about 1281, to found the Ottoman
empire. Less than 300 years later, the Ottoman empire stretches from the
Red Sea to the Crimea, and from Kurdistan to Bosnia. Through many
vicissitudes it is to last until 1924.
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In China, the breaking up of the brilliant Han state is followed by 200 years
of feudal regression and it is only when Yang Jian establishes the Sui dynasty
(581-618) that China is re-unified. During the next 600 years and despite
various short lived feudal regressions, China is the most civilized state in the
world and extends its influence even beyond South East Asia. Under the
Tang and Sung dynasties significant technological advances are made in the
fields of cartography, engineering, domestic and industrial technology,
medicine and health, land and water transport and warfare. While the
population grows and large cities develop, China's centres of advancement
shift from the north to the south. Around 1234, Sung China is invaded by the
Mongol hordes and in 1279 the Mongol emperor Kublai Khan founds the
Yuang dynasty (1279-1368). Around 1340 the Mongol rulers start to lose grip
and after a period of widespread unrest, the rebel leader Chu Yunchang
founds the Ming dynasty (1368-1644). During the reign of the third Ming
emperor, China becomes the world's leading naval power. See also paragraph
7.3.3.6. In India, the period between 650 and 1200 is one of a continuous
struggle between various states and between Hindu and Muslim. In 1206 the
Muslims establish the Delhi sultanate and around 1500 this sultanate and the
Hindu Vijayanagar empire in the south, are the only really powerful states.
Important developments are also taking place in regions which hitherto had
been outside the major centres of advancement. The Americas see the rise of
the Maya, Aztec and Inca civilizations and in Africa the states of Ghana, Mali
and Songhai show that civilization is penetrating south of the Sahara.

The technological and intellectual advances in the period 500 - 1500 are
numerous and China's role can hardly be overemphasized. Shortly after the
period presently under discussion opens, the Empire of the Middle is
undoubtedly the culturally most advanced civilization in the world and in the
millennium to follow many of its innovations reach the West and significantly
affect developments in almost all fields. In table 20, we have listed the major
advances in China and Europe in the period 500 - 1500. A number of
Chinese innovations stemming from before 500 have been included since they
reached Europe after 500. Table 20, in this respect, shows some overlap with
table 19. For completeness sake some innovations introduced in Europe after
1500 are included in table 20. Bold texts relate to technologies which are, in
one way or another, part of complexes of interrelated key technologies.
Shaded texts relating to innovations, indicate a documented record of
diffusion from China to Europe. We speak of a direct diffusion when, for
example, travellers and sailors bring information about an innovation, or the
innovation itself, back to Europe. We speak of indirect diffusion when, for
example, an innovation reaches Europe via the Avars or the Arabs.
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Table 20.
Technological resources of the world of divided regions in the period 500 
1500, with special emphasis on China and Europe.

SPECIFIC INNOVATIONS IN mE
VARIOUS TECHNOWGY AND
SCIENCE FIELDS

YEAR OF
INTRO
DUCTION

INSTITUTIONAL SPHERES

CHI WE KEPMREH
I COl EDE

1660650

650

·.BWOD.ClRC01AUON
····TlllSknowledgecame.tll EW()pe.via the
Arabs . .... ...

THYROID HORMONE
Goitre, an enlargement of the thyroid
gland, was treated with thyroid extract
and by doing so the Chinese were the
fIrst to employ hormone treatment

DIABEfES
By the 7th century, the Chinese could
diagnose diabetes proyosed various
explanations for the diSease and had
come up with dietary regime for the
control

IMMUNOLOGY .. .. .
TbeCbinesedeveiopedvaednes.iNlt

.Variola or Slllltllp()~~TheyinQtuIated .. .
withinaterial thatOOntamed·8O%dead·.
virUseS and invented various~y· .••

·effectivemetbodS. In·. the17thcen!lUY.
t.he. pratt..· ice. ·•.spread.J.o. TWkish r.egt.'0.ns

•and came to the attention of the
Ewo~;.·T'be.·wife.·oftheBritish
ainbassadortoConstantinoI».e,aIlowed
herself.and.herJamilytQ.beinoculatedin1718·· .. .. . . ..... . .

CANON OF MEDICINE 1000
The Persian Avicenna writes the "Canon
of Medicine", a fIve-volume treatment of
Greek and Arab medicine that will
dominate the teaching of medicine in the
West until the 17th century

LICENSED PHYSICIANS 1140
Norman King Roger II decrees that only
physicians licensed by the government
may practise

LICENSED MIDWIVES 1452
Foundation of the fIrst professional
association of midwives in Regensburg
(Germany)
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SPECIFIC INNOVATIONS IN mE
VARIOUS TECHNOLOGY AND
SCIENCE FIELDS

YEAR OF
INTRO
DUCTION

INSTITUTIONAL SPHERES

.

1403 1254
1433 1498

150 1450

950 1568

.

CHI WE

THREE-COURSE ROTATION 700
Three-eourse rotation developed from
the alternate rotation practised in the
Mediterranean. The extra fodder the
system provided enabled peasants to
employ horses on a much larger scale.
Already in Carolingian times three-
course rotation was common in northern
Europe

EARTH SCffiNCES

EXPWRATION
In 1254, Marco Polo begins his voyage to
the Far East. Christopher Columbus
reaches an island in the West Indies in
1492 and Vasco da Gama reaches India
in 1498. Under the Ming emperor Yung
Lo, Chinese Deets under command of
admiral Cheng Ho sail around the
Indian Ocean and visit Africa's east
coast

QUANlTfATIVE CARTOGRAPHY
After Ptolemy (120), cartography based
on a network of coordinates was not
used in Europe fore more than thousand
years. Only in the 15th century
coordinate maps (portolans and large
scale maps) come mto use again.

MERCATOR MAP PROJECTION
This is the so called cylindrical
projection still common today.

ENGINEERINGTECIlNOLOGY

Agricultural engineering

HORSE TRACE HARNESS 568
Probably brought to Eutope, via Central
Asia, by tbe·Avars when tbeyinvaded .
.Hungary .

HORSE COLlAR HARNESS 100 900
Probably invented independently in BC
western Europe

HORSE SHOE 900

WHEELED PWUGH 1300
Plough for heavy clay soils

K E
I C

P M R E H
OlE D E

..
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SPECIFIC INNOVATIONS IN THE
VARIOUS TECHNOWGY AND
SCIENCE FIELDS

YEAR OF
INTRO
DUcnON

INSTITUTIONAL SPHERES

CHI WE K E
I C

P M R E H
OlE D E

·11tON FRAMEl'I.OUGH
P1()ugli"'tllClil'Ved~hlire,mould board
IiDd adjustlilJlestrut.Brought. to Europe
bYDUtchsaHors .. .. . ...

WATER POWERED FLOUR SIFTING 530
MACHINE
This machine changes rotary motion into
back-and-forth motIon

FISHING REEL 1200
t--==-+----1

DRIFf NETS 1415
First used by Dutch fishermen

SEGMENTAL·ARCH BRiDGE 650
Thecoostructioopri.JiCiplewasbrougiit
blEurope io.MareoPolo'stime by
tl'ilvellers . .

CANAL POUND LOCK 950
By the time their use emerged in Europe,
they went out of use In China

Bliilding engineeriJig

DOME
SmaIl domes were already known from
previous periods, but in 532 emperor
Justinian orders the building of the Santa
Sophia with a dome 37 m across and
14 m high

CAsT IRON BUILDINGS
Chinese build pagodas and columns of
cast iron segments

GOlHIC ARCHITECfURE
First Gothic church with flying buttresses
(St.Denis)

ci~1 engineering

....... ...

532

688

1129

.......
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SPECIFIC INNOVATIONS IN THE
VARIOUS TECHNOWGY AND
SCIENCE FIELDS

YEAR OF
INTRO
DUCTION

INSTITUTIONAL SPHERES

CHI WE K E
I C

P M R E H
OlE D E

bEEP DRILLlNOFOR.NA'I'URAL GAS AND
BRINE· .. ....
theCbinesedrilledfor gas and brine
npto1.5Oqm .dep.t~,us~baIllboocords

.. and cast lfon driIlliuz bttsoThCf'i.iit.
information aoourChinese dril1in£.

.atrlved.mEurope earlymthe16iL
ce!1t~ throrteli Dutciisailots;Cbinese

•.~ teclmiquesonly became
establiShedm the West in the 19th
centUry

... Meehanicaleilgineering

CASl' IRON AND BLASI' FURNACES 350 800
From 350 onwards the Chinese use coal
to fire their smelting ovens. In Europe,
this only takes place around 1700. No
documented record of diffusion of cast
iron and blast furnaces to Europe

. STEEL MAtaNC·FROM CASI' IRON 150.
Chinese invented the proceSs ofsC
~oxygeofltion·in Which oxygen·was blOwn
onto the melted iron for

·.···dficat"bQrlzatiou·. Via.Kelly .(1845), Who
brOughlChlnese steelworkers to· the. . ..
{1;S.. eventually this led to the invention
ofthe Bessemer.steel·process in 1856

·MARTIN AND SIEMENS· STEEL PROCESS 500 1863
This process involves smelting cast iron
and wrought iron together (high and low
carbon iron) to produce steel. There is
no documented record of diffusion from
China to Europe Where the process was
probably invented independently by
Martin and Siemens in 1863

··IARGE TUNED BELLS .. 550· UllO
In·China cast iron· bells originatedlrom Be
.metal grain •measures. Large tutted bells
appeared iD Europearoundl100aild
theldea seems to have cODle fromCbina
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SPECIFIC INNOVATIONS IN THE YEAR OF INSTITUTIONAL SPHERES
VARIOUS TECHNOLOGY AND INTRO·
SCIENCE FIELDS DUCTION

CHI WE K E P M R E H
I C 0 I E D E

.. ......
...

WATER POWERED BELWWS AND 50 1400
HAMMERS FOR METAL PRODUCTION BC

DoUBLE ACTING PISTON BELWWS 350 1280 f>
....

BC ....•.············>.>.>·.>i

CRANK HANDLE 150 830
BC

CARDAN SUSPENSION 150 1000
BC

WATER POWERED SAW MILL 1200 CWATER POWERED PAPER MILLS 1400

WATER POWERED PUMPS 1400

WATER POWERED WIRE PULliNG I·
.......

1500
MACHINE r

r
WATER POWERED FULL MILL 1040 , .> ..»•.
This is a mill to tread or beat cloth to
thicken it I ~

WIND MILL (POST TYPE) 1180
The windmill was probably invented in

I·· . ..
Persia in the 7th century. The first ones
to appear in Europe are already of the
post type I

WIND MILL (TOWER TYPE WITH 1400
I>MOVEABLE CAP)

.BELT DRIVE 50 1430
...

.Ttavellel'Sreturning from China to Italy BC Iintroduced the belt drive. to Europe for .
use with rotary, horizontal grind stones ..

CHAIN PUMP 50 1550
Thefirst.Europeans~are ~et chain
tumpswere modelledireet!Y on

hiriesedesigns. Diffusion probably
through DutCh sailors ..

CHAIN DRIVES 950
The first chain drives in Europe appeared
by the end of the 18th century.

FOOT OPERATED LOOM 1120

WIND DRIVEN LAND VEHICLES 550
Sails used to propel charts and wheel
barrows

WOODL\THE 1150

WHEEL BARROW 348 1200



282 Traditional society: aristocrats and peasants
Technological resources: world of divided regions

SPECIFIC INNOVATIONS IN THE YEAR. OF INSTITUTIONAL SPHERES
VARIOUS TECHNOWGY AND INTRO-
SCIENCE FIELDS DUCTION

CHI WE K E P M R E H
I C 0 I E D E

SPINNING WHEEL· 1050 1290
I

WOOD BLOCK PRINTING 750 1310 ..........~ D..
WATER CLOCK wrrn ESCAPEMEJIIT 730
An escaement is a device that makes a
clock ti and is later used in European
clocks

MECHANICAL CLOCK 750 1310

POCKET WATCH 1502
I"""'"""'"

MOVABLE TYPE
.. ~c:c-c

1458
... ......

·1050
PrObably,,= with the Mongols t~

........
....

F
.

EU~ problem or book printing Iwas mallS produdion of single Lletters. A letter was eot mirror wise from ......
.... softl,o.... (patrlx) and bat'dene.t. 1'he I

f
·... patrixwas stampedin(~peroriron

I ........·· ..(matrix).and.ana~or•. ead,zinc and
antllnony was poui.totbematrix; .

............1'heresult..wasasingle letter."Tbe
pri:.i«Ss aIled for a division·ofh't1Y
g:iatizedlabour.Aroiiod 1500,n ... .. .. I I

.. ..
.. lu'ope,tberewere about 4O;OOOprinied .

I .. . ...

bOOkS~with approximately811111hon ......
I

.

prints .. L.-

MULTIPLE COLOUR PRI1IITING 1405
Multiple colour printing using movable
types

METAL lATHE 1500
The latbe support, a fIXture to quickly
cbange various sbaping tools, was ..

invented in Europe around 1480

CROSS BOW 350 350
By about" the. 2nd century BC; the. cross Be 950
OOwwastaken out or Cbina.Early

..Earopean .cross bows·lDigbt bavearrived
in· Greece via Central Asia. Arter' tbe5th
centUry. they almost disappear' .in
Europe; tolliake tbeir:reappearance in
the 10th centliry.Probablythey were
reintroduced from China by the Mongols

STIRRUP 250 500
Like tbe trace harness, tbe Stirrul was
probably brought to Europe via entral
Asia by the Avars. Charles Martell
introduced the stirrup in his armies,
making it possible for bis cavalry to
employ lances and steel armour
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SPECIFIC INNOVATIONS IN THE
VARIOUS TECHNOWGY AND
SCIENCE FIELDS

YEAR OF
INTRO
DUCTION

INSTITUTIONAL SPHERES

CHI WE K E
I C

P M R E H
OlE D E

FlAME 11IROWER
This invention reached China from
Byzantium

GWS;CAN!'IONS, MOIn'AltSANl)
REPEAnNGGUNS .
·They all ci.~oped.fromfirelllBCl!s,'lhe .
first.~~·Chme~.guilSSfeJnrroiii .. . ..
Iil'oundlZ50.and·Oiiiiest!gUiilii'eliched
•Europe Ul'ound 13~CkAftl!rJ2fiO,the ....
Mongolemflerors or.China empl9yet1. .
Arahs and.Enro~nsasclViI$ervaiits
liiidit is.tilollgbt tIUlt.gUiis..dillUseti
thnJllpthem toEarope .. ...•.

ROCKETS. ANI) ·MUL'n~stAGEn.ROCKErs·
By.aooutl250 the Arabs deScribed ..
Chinese rockets:T:hey.musthave cometo
Italy willi Italian. travellers in.·the· wake of
MateoP610· .. .. ... ..

FlARES, FIRE WORKS, BOMBS,
GRENADES, lAND AND SEA MINES

FLINT-WCK HAND GUN

DRAWN GUN BARREL

950

950

800

1400

1515

1540

PAPER...·. .. ..... . ...
Pajel'relidaedSQuthena.Europe through
the.AtabSandhyl400had.l'eaehed .

·.nQrtherliEurope;FirstIt was made .
rromwood pulp, later ft'om.rags ..•• .

PORCELAIN
por~lajniS madeofl{aoliIJ.clay,fir~at

· ~~m~atures(1280 Centigrade);
·... Safuples9ftlJ.iS clay reached EUrope .
•thi~Pl'l1tuguese. saiIQrs. From Its ..••.... .
<earlymtt!XluctlOnte> its i¥tdusttialuse in·.

EUrOpe tookane>ther200 years .. . .. ,.,..,---Ir----4
ClIEMiCALS ..• ...... .. .... .

•·labil"ibnllaYyatidescnbes h()Wto
pre\larealumtnum cliItJride;·white lead,
nitric acid and acetic acid . . ..

GUNPOWDER ... ... .
The. kDoWiedgeot makiag gunpowder
readied Earope Via the Arabs.
GilDpowderbecame important iii
tombioatioil.with casting teclIiIiques

....[J..... D·········

i •.•••••



284 Traditional society: aristocrats and peasants
Technological resources; world of divided regions

SPECIFIC INNOVATIONS IN THE
VARIOUS TECHNOLOGY AND
SCIENCE FIELDS

YEAR OF
INTRO
DUCTION

INSTITUTIONAL SPHERES

CHI WE KEPMREH
I COl EDE

. RUDDER
Befon tile EUropeans adopted.the
mdder frOID the Chinese. they had to
make do with steeringOllrii;Rudder and

•.. compass· reachedEuropeaoout the same .
lime. The fenestratedtudder,With holes
in. It to··niakesteeringathigbeJ'iijJeeds
pOssible oreasiet, was introduced. in··.

.. Eiirope around llJOO .. . .

.·COMPASs
Lodestone•compasses wereftrstused in
China for maaical purposes only. By ...
aroUnd 900, t6eChibl!Se1Jegan using the
compass for navigation. 1'hemagnetic
compass isnrstmentionedJn European
writfngS around 1190. In Arabic: writings
aroundU3Z. . .

DIAL AND POINTER DEVICES 250 1200

.BVLKHEADS. . . . 1501795

.MareoPoio (U9S} and De Conti (1444)
mentioned bulkheads In their travel
aeeounts. ·It. takes, boWeVer,until1795
before Samuel· oenthanllnlrodlices them
InEurope
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SPECIFIC INNOVATIONS IN THE
VARIOUS TECHNOWGY AND
SCIENCE FIELDS

YEAR OF
INTRO
DUCTION

INSTITUTIONAL SPHERES

CHI WE KEPMREH
I COl EDE

..................... " .

MA$rilAN:])~Ul.....i •..•••••..•...•••...•••.••.•.•
Bef~"tIi~I!iQro~J ..clOptedCJijn¢S~
@nstrlldiontedaDlques.ln.$liipbuildiq
Qd rigging,.tbd1'shlP$ ....cl.DO~clclers;
sin"e·ijtast$,.sijQ~~~Do~b08i1b··.
and no bulkheaclS~'Jli~Cl1iD~S¢pasS¢d...
fro1l1oit~D:lIl!ltWitIi.sqUa.-e sllU~ totll~ .

•.• "~.ancl.;ani,ig,.uSIDjtllehl""il; .. .
·LUpaUsODlYap~iD.EQr~pe .••....
.·8ri)und··.lS$O;··'i'be.·fOl'\!;;and-aft••~•.witb
·i.ils·......lceStlIddnl~lble.'Ltt~
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C~ 1~
This Atlantic merebantman, its length
only about three times its beam,
originally bad a siDlle mast and a single
square sail. A fore mast and a mizzen
mast were added, under Chinese
Influence, In about 1450

CARRACK OR CARAVEL 1450
This sbip was well suited for exploration
because of greater manoeuvrability
resulting from its lateen rigging. The
construction cbanged from clinker
planking to carvel planking (edge-to-
edge). Around 1400 artillery was
i°troducedaboardtlleseships.. ....

=:.1Jg.~~::~a:=r:c.AFF
·EuropelromCblnavilltbeArabJ ....

DECUNATION OF THE EARTII'S MAGNETIC
F1ELD

KITEs 1230
Used to send messages behind enemy
lines

PARACHUTES 1480
Leonardo da Vinci describes workable
parachute

FLYING MACHINES 1500
Leonardo da Vinci draws a conception of
a flying machine and helicopter
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SPECIFIC INNOVATIONS IN THE
VARIOUS TECHNOLOGY AND
SCIENCE FIELDS

YEAR OF
INTRO
DUCTION

INSTITUTIONAL SPHERES

..... - .

sOCIAt.li:IlucAUONALANI>··
···.ORGANlZATIONi\LTECHNOLOGy

BANK PAPER DRAFfS

PAPER MONEY
Marco Polo mentioned paper money in
his travel accounts. At an early stage
multi-eolour printint; was used in China
to remedy counterfeiting

.Education

CHI WE

...

812 1200

890 1661

K E
I C

P M R E H
OlE D E

CONFUCIAN ACADEMIES
A modified form of Confucianism is
promoted to state philosophy in China
and determines the curriculum of the
state academies educating the civil
servants. "Mandarin schools"

UNIVERSmES
Oxford University (1167); University of
Paris (1170); University of Padua (1222);
Cambridge University (1231); Heidelberg
University (1386) and Louvain University
(1426)

MAmEMATICS,.PHYSICAL
SCIENCES AND ASTRONOMY

,.......;.;.;..

100
BC

1167
1426

.

DECIMAL .SYS1'EM
ThoUght ·to .have ~ched Enrope·viathe
Arabs

USINGALGEBRA.lN.GEOMEl'RY
Around SSo these .techniques. spread to
the Arabs, reaching Italy In the .13th
·cenmry
EXTRACTION OF HIGHER ROOTS AND
SOLUTIONS OF HIGHER NUMERICAL
EQUATIONS

50
Be

1250
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SPECIFIC INNOVATIONS IN THE
VARIOUS TECHNOWGY AND
SCIENCE FIELDS

YEAR OF
INTRO
DUCTION

INSTITUTIONAL SPHERES

CHI WE K E
I C

P M K E H
OlE D E

DECiMALFRAcnONS . ..
'TheAl"abS !ookthe idea froM. the

•.C1lin~se.Th~Elfr()peiuJsfr~th~AI"libs~
Both were late mre· . ···tIie

.. ~igJU,fiCllllCtl ()rde¢ijri~:ct~Ds;Simon
SteViii·inIrQd\Il:edthemmEilrope m1585 l-'----t-.....:..."'"""'i

COMPULSORY MATIlEMATICS 1336
University or Paris decrees that ail
students have to attend classes in
mathematics

OCCULTATION STAR BY TIlE MOON 1497
First described by Copernicus

GLASSES 1320

CHESS
Game8mve<l mSpam via the Arabs

DULCIMER 1400
Ancestor of the piano

Sources:

1. Alexander Hellemans and Bryan Bunch, The time tables of science: a chronology of the most
important people and events in the history of science (London: Simon and Schuster Inc.,
1991).

2. Robert Temple and Joseph Needham, The genius of China: 3(}()() years of science, discovery
and invention (London: Sunon and Schuster Inc., 1989).

3. Burchard Brentjens, Siegfried Richter und Rolf Sonnemann, Geschichte der Technik (K01n:
AuIis Verlag, 1987).
U.Troit~ch und W.Weber, Die Technik: von den Anfiingen bis zur Gegenwalt
(Braunschweig: Georg Westermann Verlag, 1982).

4. Edward de Bono, "Eureka/": an illustrated history of inventions from the wheel to the
computer (London: Thames and Hudson, 1974).

5. Melvin Kranzberg and Carroll W.Putsell, Jr. (ed.), Technology in western civilization: the
emergence of modem industrial society - earliest times to 1900 (London: Oxford University
Press, 1967).
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7.2.3.1
DIFFUSION OF INNOVATIONS: CHINA AND mE WEST
Over a period of nearly 1500 years many important Chinese inventions
spread to the West and assisted the West significantly in its bid for world
hegemony. From table 20 it is, however, apparent that the diffusion of
innovations from China to Europe was not a continuous process. The first
diffusion period probably begins around 100 BC, when the Chinese start
using the monsoon to ply a regular trade on Bengal and the towns on India's
east coast. At the same time, Greeks, Phoenicians and Arabs, with Roman
permission, trade their goods in the towns on India's west coast. Thus, India
becomes the trading link between east and west and it is thought that the
Chinese stirrup, the trace harness and the crossbow reached Europe via India
and Central Asia. The political instability and economic decline in the west,
following the collapse of the Roman empire under the onslaught of the
nomad incursions and the expansion of the Muslim world after AD 600, end
the Eurasian trade network. At the same time, China experiences one of its
longest feudal regressions and becomes more inwardly oriented. The second
diffusion period coincides roughly with the late Tang period around 900,
when China is a relatively open empire and its capital Chang'an houses a
sizeable community of foreigners, among which the Muslims take a prominent
place. It is through these Muslims that, in the next three centuries, many
innovations reach the West. The rudder, the compass, gunpowder, paper, the
use of algebra in geometry, large tuned bells and chess. When the Sung take
over from the Tang in 960, China becomes much more inwardly oriented
again and the pace of diffusion slows down. The third diffusion period begins
when the Mongol emperor Kublai Khan founds the Yuang dynasty in 1297.
About half a century earlier, the Mongol empire had reached its greatest
extent and the resulting "Pax Mongolica" led to the re-establishment of the
Eurasian trade network. Over land, European traders like Marco Polo could
now reach China in relative safety. In the next two centuries Europeans,
Arabs and the Mongols themselves, introduce many innovations in Europe.
Ship construction and rigging techniques, fire arms and artillery, building
techniques, navigation instruments, the belt drive and, last but not least, the
movable type. The fourth diffusion period comes with the great European
voyages of discovery in the late 15th century and continues into the 19th
century. The iron frame plough is brought to Europe by Dutch sailors,
information regarding deep drilling reaches Europe in the 16th century and it
are Chinese drillers that introduce deep drilling in the 19th century.

7.2.3.2
COMPLEXES OF INTERDEPENDENT KEY TECHNOWGIES
From table 20, we find that in the centres of advancement there are
important complexes of interdependent key technologies in many fields of
human endeavour - (1) agriculture and fishery, (2) mining and metallurgy, (3)
warfare, (4) transport and communication, (5) energy and (6) intellectual life.
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Not only are there complexes of interdependent key technologies in specific
fields, the fields themselves become more and more interdependent too. For
the time being we limit ourselves to briefly mentioning the various complexes,
fields and their interdepencies. In paragraph 7.5, we elaborate, in main lines,
on the technology complexes and their relation to the structural, cultural and
institutional aspects of society.

Agriculture and fishery.
In China, the complex of agricultural innovations boosting the economy stems
from the previous period. In western Europe, between 950 - 1320, the
economic recovery from the lean part of the Middle Ages is assisted by the
complex of agricultural technologies mentioned on page 250 - horse, horse
shoe, collar and trace harness, three-course rotation, new crops and heavier,
wheeled, ploughs. In spite of the technological improvements, however, the
agricultural system remains vulnerable and periods of agricultural boom and
decline alternate. Already in the previous period water power played an
important role in the overall complex of agricultural technologies. In the last
decades of the 13th century, wind power becomes an additional source of
energy in this field.

Mining and metallurgy.
More advanced furnaces, water powered bellows and hammers, bronze and
iron casting techniques and better steel making and working processes - most
of them already known for some time in China - gradually become
established in western Europe as well. like in the previous period these
advances lead to better tools and make other advances possible, notably in
the fields of warfare, transport and communication. The impacts of the
complex of technologies in mining and metallurgy are largely in the economic
institutional sphere with strong spin offs in the political and military spheres.
Mining and metallurgy, by the end of the present period, become more
closely intertwined, and on a larger scale, with warfare then ever before.

Warfare.
Changes in the complex of technologies in the field of warfare are manyfold.
In Europe, for example, somewhere in the second half of the 8th century, the
introduction of the stirrup and better horse bits leads to new ways of cavalry
warfare, including the use of lances and armoury. When cross bows are
(re)introduced in the second half of the 10th century, again new military
tactics develop. A major change comes with the introduction of mortars and
cannons in the first quarter of the 14th century. First made of wrought iron
and only effective in siege operations as bombarding devices, by the end of
the 15th century mobile artillery pieces and naval guns, casted from bronze
and iron, become common. It is not the invention of canon casting or
gunpowder that brings about a change in methods of warfare, but a complex
of technologies.
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Improved casting techniques in bronze and iron, knowledge of important
additives in the alloying process, gunpowder, muzzle loading devices, new
metal working techniques, new shipbuilding techniques and knowledge of
ballistics. By the end of the of 15th century, the coming into being of great
national states in western Europe, with big armies and navies, in a state of
incessant war and involved in geographical exploration and overseas
expansion, spurs the demand for warfare techno~ogy in general and cannons
in particular. The first to profit are the mining, metallurgy and transport
sectors, closely followed by the textile sector. The investments in all these
sectors are tremendous and new financing technologies develop. Much of
Europe's "Frilh-Kapitalismus", particularly in Italy, Germany and the Low
Countries has, as we will see later, its roots in the fertile warfare sector.

Transport and communication.
Although improvements in road, bridge and canal construction contribute to
better transport and communication infrastructures, in virtually all the centres
of advancement the real technological breakthrough in Europe comes with
the great voyages of discovery. New ship construction techniques, improved
riggings, naval guns, new navigation instruments, knowledge of mathematics
and physics, accurate maps and, in a sense, competing emerging nation states,
form a complex of interdependent key technologies which pave the way for
the prelude to the first Industrial Revolution. The impacts of the complex of
transport and communication technologies are primarily in the economical,
political and military institutional spheres.

Energy: harnessing of wind power.
In early 15th century Europe, and under pressure of the consumptive needs of
a rising population, developments in the fields of mining and metallurgy,
warfare, transport and communication, the need for non-human energy
increases significantly. The number of water mills grows and they are used for
more and more purposes on an ever larger scale - grinding cereals, extracting
oil, sawing wood for shipyards, pumping mine water, breaking ores, blowing
air into the furnaces, pulling wire and fulling cloth. Although post type wind
mills, used mainly to produce flour, appear already in the 12th century, it is
only in the 15th century that wind mills of the tower type with movable cap
become a significant energy converter. The impacts of the complex of wind
mill technologies are primarily in the economical institutional sphere.

Intellectual life.
After the fall of the Roman empire the institutions of the church in the
Christian West were, for a long time, the only centres of learning. The 12th
and 13th centuries, however, see the founding of the first European
universities. The age old natural and spontaneous coming together of teachers
and pupils develops into organized institutions of learning. By around 1200
there are centres of medical, legal and theological studies in the cities of Italy
and in Paris. Oxford is founded in 1200 and Cambridge shortly thereafter.
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By 1300 there are a dozen universities in western Europe, by 1500 almost a
hundred. Universities, from their early beginnings, possess definite liberties
under charters of the power holders, regulate their own affairs, keep their
own order, appoint their own professors and award degrees that are
recognized throughout western Europe. The university, in other words,
develops into a corporate body, relatively free from interference by secular
and religious powers. It is capable of holding property and many universities,
by the benefactions of donors, build up substantial endowments in property.
Thus enhancing their independent status. The intellectual study of religion,
theology, is the queen of sciences and by the 12th century many are beginning
to reflect on their beliefs. At the same time, as we have seen, a stream of
new knowledge reaches Europe via the Arabs and reconciling this knowledge
to the Christian faith becomes a problem. Various scholastic philosophers
occupy themselves with this reconciliation, Thomas Aquinas (1.225-1.274)
being perhaps the most eminent one. He formulates the doctrine that "faith
cannot be endangered by reason" and thus gives, within the limits of the
dogma's of Catholicism, freedom to thinkers to pursue learning in a wide
variety of fields.

By the 14th century, the universities and some of the cities of Europe have
gained a hitherto unprecedented independence from secular and religious
authority and, at this stage, it is interesting to contrast the situation in the
west with that in China and the Muslim world. In China, the growing cities do
not succeed to free themselves from central power and to acquire trading and
manufacturing privileges. likewise, the institutions of learning remain under
the firm and conservative control of the emperor and his officials. The
relative decline of the once so brilliant Chinese after 1500 may well be
attributed to this conservatism that extended to almost all fields. In the
Muslim world, about the time of Thomas Aquinas, the valid interpretation of
the Koran ends with the ''Four Great Doctors of early Islam" and, as the
Muslims say, "The Gate was closed"s.

In view of the above, it is not surprising that paper, movable type and the
printing press, already known for centuries in China and the Muslim world, in
Europe are forged into a formidable complex of interdependent technologies.
The literary movement in Renaissance Europe, called Humanism because of
the interest in the literae humaniores and, for that matter, the Renaissance
with its emphasis on thought and feeling in general, would not have gone far
without the printed book. By 1500, there are about 40.000 printed books in
Europe, with approximately 8 million prints and in the decades to come their
number will grow exponentially.

S R.R.PaImer and J.Colton, A history of the modem world (London: Alfred Knopf, Inc.,
1978).
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7.3.1
FIRST EURASIAN CMLIZATIONS AND SOME OF THE LAGGARDS
(3.000 • 1.000 Be)

7.3.1.1
MESOPOTAMIA

During the first half of the third millennium BC the political organisation in the
Euphrates-Tigris valley remains patrimonial with shifting balances of power
between cities and with continuous warfare. Not one single city, however,
succeeds to gain control over the entire area. The ''Royal Standard of Url/,
probably an inlaid sounding box of a musical instrument, found by Woolley in
the Royal Cemetery of Ur, gives us an idea of the prowess of the city states and
the activities centring around local kings. Heavy four-wheeled chariots manned
by spearmen assault the enemy. Infantry, armed with javelins and wearing cloaks
and helmets, lead prisoners away. The king, depicted much larger than his
soldiers, views prisoners of war. The loot - horses, bullocks, rams, fish and
bundled treasures - is collected. The scene ends with a banquet in which the
king and his court, seated on chairs, drink and listen to a lyre player. Throughout
the first 500 years of the period presently under discussion, the warring city
states in the south dominate the valley. When increasing numbers of Semitic
speaking peoples filtrate from the Syrian desert into the area of the ancient
cities, their culture probably merges with that of the Sumerians and gives rise to
the Akkadian culture. Due to both increasing salinization of the soil and
pressure from infiltrating groups, the regional emphasis gradually shifts from the
south to the north-west.

The first successful attempt at establishing a centralized bureaucracy in
Mesopotamia comes when Sargon the Great (2.371 - 2.316 BC), a king of
Akkadian descent, founds the Agade Dynasty. Under Sargon and his successors,
the Akkadians win hegemony over the whole valley. They push westward to the
Mediterranean, occupying part of Lebanon in the process, and eastward well into
the Zagros mountains. Eventually, the Agade empire collapses as a result of the
usual factors - internal stress and invading Gutian hill men of the central Zagros.
These patriarchal Gutians take control over the northern part of Sumeria, whilst
in the south the patrimonial city state system is once again revived. Here, Ur
returns to greatness and Ur-Nammu establishes the Third Dynasty of Ur (2.100
BC) at about the same time the Middle Kingdom is established in Egypt.
Centralized bureaucratic rule is imposed again on large parts of the valley, but
not for long. When a new wave of Semitic invaders, the Amorites from the
Syrian desert, pushes southward (2.000 BC), the Third Dynasty of Dr cracks. It
receives its final blow when the king of Elam marches into Ur and sacks the city.
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The Amorites found a number of small patrimonial kingdoms among which
Assyria, with the cities Nineveh and Babylon, eventually gains eminence. Under
Shamshi-Adad (1.813- 1.781 BC) it is Assyria that wins hegemony and establishes
a state that extends from the Zagros mountains to the eastern fringes of the
Anatolian plateau. The Assyrian hegemony is also short lived and under
Hammurabi (1.792 - 1.750 BC) Babylon takes the lead and Sumer and Akkad
become Babylonia. Far away from Babylonia, in the northern hills of Anatolia
around 1.750 BC, the Hittite Kingdom, with its capital Hattushash, is founded.
After 1.650 BC the Hittites with their iron weapons spread southward and in
1.595 BC Musilis I captures Babylon and ends the Hammurabi line of the
Amorites. The Hittite rule is not to last for long and their empire falls about
1.250 BC as a result of violent ethnic movements in the area involving Hurrians,
Cassites, Mitannis, Sea People and many others. By the end of the period
presently under discussion, under the rule of Tukulti-Ninurta I (1.244 - 1.208
BC) and Tiglath-Pileser I (1.115 - 1.077 BC), the Assyrian empire is growing
again to reach maturity in the next period.

The history of Mesopotamia in the present period is characterized by a
continuous power struggle. First between the various city states and later
between Babylonians, Assyrians, Hurrians, Hittites, Egyptians and others over
the dominance of the important trade routes centring in the northern Levant. It
is a history of barbaric incursions, sieges, pitched battles, large scale employment
of chariotery and wide spread havoc. Now and then interrupted by periods of
relative peace and centralized power. The Mesopotamian cycle of traditional
society is summarized in table 21.

Table 21.
Mesopotamian cycle of traditional society between 3.000 and 1.000 Be.

APPROXIMATE
DATES

3.000 - 2.500 BC

2.500 - 2.350 BC

2.350 - 2.200 BC

DYNASTIES AND PERIODS SOCIETAL ORGANIZATION

.............. , . . .

Competing city states in the Patrlllrchll1and PlltnRrOnud>
soulli willi shifting balances of
power

Infiltration of Semites from the
west. When the Sumerian city
state culture merges with that
of the infiltrators the Akkadian
culture comes into being

Agade Dynasty with Sargon the
Great (2.371 - 2.316 BC) and
his successors
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APPROXIMATE
DATES

2200 - 2100 BC

2.100 - 2.000 BC

DYNASTIES AND PERIODS

Internal conflicts and
incursions of the pastoral hill
men of the Zagros - the
Gutians

Third DynastY of Ur

SOCIETAL ORGANIZATION

.. . --. .

.TheIl()l't!Jem.piutOf Smnena
experi¢ncesa. fi:ll<tal .
regr(j~OIl;whilstin th(js0uth
Jhepatrinipirlal citY state

. syst(jni is revived
. . ..

Central1ied bureaucraikWitb ........
Ur as centre . . ..

...... ... ... .

.. ..... ~ .. ... . .... . ..

Parts ofSumena·experlence a .
feudaltegression,wlillst other .

. piu1sbe<:Omepatrinmnial .again .. ..

2.000 - 1.800 BC

1.800 - 1.595 BC

Incursions of Semitic Amorites
from the desert and the
emergence of small Amorite
kingdoms, among which
Assyria. Nineveh and Babylon
become important cities

Under Shamshi-Adad Assyria
attains hegemony, but at the
time of Hammurabi has to
succumb to Babylonia

I·· . .

centraliZedbtJi'ea\lCratic,
illtetmpted.by P<Jriodsof.
illtensewarfare .. .. .

.....

........

1.595 - 1.250 BC

1.250 - 1.000 BC

Hittite rulers

Violent ethnic movements

. ...

. centia1iied bureaucratic Witb ...
expansioniSt.wars

.....

Feudal regressions With. at the
end ..pfthe period· a tendency
to\Vardsan Assyrian dominated .
celltralized bureaucracy . .

..

Figure 34, presents the boundaries of the major Mesopotamian empires in the
period 3.000 - 1.000 Be.
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Figure 34.
Names, places and boundaries of the major Mesopotamian empires in the period
3.000 - 1.000 Be.

- HAMMURABI EMPIRE

- AGADE EMPIRE

Source:
1. Norman Stone (ed.), The Times Atlas of World History (London: Times Books Limited, 1989).

7.3.1.2
EGYPT
Following the unification of the Two Lands under Narmer in 3.000 BC and
Dynasty I, Dynasty II begins in about 2.770 BC but soon sees fighting resumed
between Upper and Lower Egypt, holding up further progress. It is with Dynasty
III and particularly its second pharaoh Zoser (2.630 - 2.611 BC) and his vizier
Imhotep that centralized bureaucracy eventually arrives. It is Imhotep's genius,
being the first great man of history whose name is known to us for his personal
gifts and not from royal birth, that contrives the Step Pyramid in Sakkara and
its surrounding temples. From various low relief stone carvings of the period we
can infer that elaborate taxation systems existed and hieroglyphic scripts contain
treatises on surgery and religion. Dynasties I, II and III are generally referred
to as the Early Dynastic Period. With the beginning of Dynasty IV, in 2.575 BC,
the Old Kingdom makes its brilliant start and the pyramid tombs of Snefru
(2.575 - 2.551 BC), Cheops (2.551- 2.528 BC), Chephren (2.520 - 2.494 BC) and
Mycerinus (2.490 - 2.472 BC) at Giza, still belong to the most impressive
examples of monumental architecture in the world. Their construction is a classic
example of the mobilization of a wide variety of resources and of the type of
organization made possible by a centralized bureaucratic system.
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The pharaohs ruled Egypt as their estate and their palace was the Great House
(Per-ao), whence the Hebrew word pharaoh. From this Per-ao, the government
of the country was conducted by appointed officials to whom some of the royal
authority had been delegated. From chamberlains, viziers and other aristocracy
to the lesser men controlling the provinces and districts. Many of them being
relatives of the Pharaoh. There was a lively timber trade with Byblos in the
Levant, incense was imported from Somalia and ivory and ebony were obtained
from the mountain tribes in Nubia. Copper and turquoise were mined in the
Sinai. Last, but certainly not least, there were the ever toiling Egyptian peasants
on whose success in cultivating cereals and other crops the entire system rested.
In after-life the pharaohs were sure to join the Gods in eternity and Fourth
Dynasty Egypt was a true theocracy. With the beginning of Dynasty V (2.465 
2.323 Be) the land is still united but the status of the pharaohs begins to
decline. During Dynasty VI (2.323 - 2.150 Be) the Old Kingdom starts cracking
and there begins a social process that is to recur throughout the history of
traditional society. Provincial governorships and other offices come to be
regarded as hereditary and privilege spreads from the aristocratic elite down to
the more humble classes. The resources of the state treasury are eroded by gifts
of land, exemption from taxation, alienation of income for the benefit of those
living in the cities and incessant warfare. Provincial and city governors, like one
Mereruka in Sakkara, start acting like minor pharaohs and have their own
lavishly decorated tombs built. After Pepi II (2.246 - 2.152 Be), the state
collapses and the country is in upheaval at about the same time Sargon the
Great is establishing his empire in Mesopotamia. The papyrus collection of the
Leiden Archaeological Museum in the Netherlands, contains a document known
as "The admonitions of Ipoewer", dated 1.307 BC, in which a certain Ipoewer
looks back, somewhat belatedly, on the internal disturbances and the fighting in
his country when the Old Kingdom came to an end. He is certainly a deeply
disturbed man when he reflects on the disintegration of centralized rule and the
loss of power of the old elite9

:

"See, the country is ridden with insurgents and the man that goes out to work
his land keeps his shield close. See, the face is pale and the archer waiting,
because crime is everywhere and the highly placed ofyesterday are no more.
See, the pillager is everywhere and the servant steals what he can find. See, the
God of the Nile brings floods, but no one ploughs for him, because everybody
says "we don't know what happened in the land'~ See, the women are ba"en
and none is with child, because the God Chnoem does not create anything
due to the situation in the land. See, the poor have become owners of riches,
whilst he that could not afford sandals, is now the owner of riches. See, the
noble's son is no longer recognized, because the child of his mistress has
become the equal of the son of his servant'~

9 Maarten J.Raven, Papyrus: van bies tot boekrol (Zutphen: Uitgeverij Terra, 1982,27).
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During Dynasties VII to X numerous pharaohs rule, usually for only a short
time, but Menthuhotep II (2.061 - 2.010 BC) reunites Egypt again and
establishes the Middle Kingdom (Dynasties XI-XIV), a period often referred to
as Egypt's second Golden Age with its capital in Thebes. The Middle Kingdom
is, however, not to last and under attack from Semitic nomad armies from
Canaan, the Hyksos, employing chariots for the first time against Egyptian
infantry, the country splits again in two parts in 1.640 Be. Lower Egypt is ruled
by the Hyksos from the capital of Avaris and Upper Egypt by the pharaohs from
Thebe. Dynasties XV-XVII see a divided Egypt but eventually the Theban
princes succeed in driving the Hyksos back into Canaan and Ahmose I becomes
the pharaoh of the reunited New Kingdom (1.550 - 1.070 BC).

During Dynasty XVIII (1.550 - 1.307 BC) Egypt emerges as an imperialist power
and gains control over the Levant and the kingdom of Kush. Thutmose I (1.504 
1.492 BC) battles successfully against the Humans in Syria and Mesopotamia
and crosses the Euphrates on one of his campaigns. Thutmose's daughter,
Hatshepsut (1.473 - 1.458 BC), becomes the first regnant queen in history and
during her reign there is less warfare and the first evidence of extensive trade
and diplomatic contacts, for example with the kings of Crete. Thutmose ill,
Hatshepsut's successor, resumes large scale campaigning against the Humans
and his victory at Meggido is described in detail in the temple complex at
Karnak - the earliest known written account of a battle. After Thutmose ill
there is a long period of relative peace with pharaohs like Amenhotep ill (1.391
- 1.353 BC) and Akhenaton and his queen Nefertiti (1.353 - 1.335 BC). During
the reign of the last pharaoh of Dynasty XVIII, Hahremhab (1.319 - 1.307 BC),
the Hebrew descent into Egypt takes place.

Dynasty XIX (1.307 - 1.196 BC) sees large scale fighting resumed and Seti I
(1.306 - 1.290 BC) and Rameses II (1.290 - 1.224 BC) wage battle with the
Hittites, both sides claiming victory at the famous battle of Kadesh (see pages
260-261). It is thought that Rameses II is the oppressive pharaoh of the Exodus
and that the Hebrews were used as forced labour to build his capital. When
Rameses II dies, Egypt seems secure but, as we will see, not for long. Already
during Dynasty XX (1.196 - 1.070 BC) and the reign of Rameses ill (1.194 
1.163 BC) the kingdom is under serious attack again. This time on land by the
Libyans and on sea by the Sea People. Of the origin of the latter we are not
sure, but they may have been people migrating from Sardinia or Sicily. Both the
Libyans and the Sea People are eventually defeated in respectively land and
naval battles. When Dynasty XX draws to an end, Egypt is weakened again and
1.070 BC is held to be the end of the New Kingdom and of the true pharaoic
age.

The history of Egypt in the period 3.000 - 1.000 BC is, compared to that of the
other civilizations, well documented and from it the cyclic pattern typical of
traditional society clearly emerges.
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Periods of relative prosperity and peace under a strong central government with
an efficient and strong bureaucratic system and army. Privileges spreading from
the aristocratic elite down to the humbler classes, eventually corroding central
authority. Nomads and other insurgents first threatening the central state and,
eventually, succeeding in overrunning it and establishing their own empire. A
gradual build up of resistance among the old ruling classes and, occasionally,
their victory over the insurgents. However, even when the insurgents manage to
maintain their central power, they in tum become part of the same cyclic
pattern. The Egyptian cycle of traditional society in the period presently under
discussion is summarized in table 22.

Table 22.
Egyptian cycle of traditional society between 3.000 and 1.000 Be.

APPROXIMATE
DATES

DYNASTIES AND PERIODS SOCIETAL ORGANIZATION

Centralized bureaucratic

Centralized bureaucratic

Centralized bureaucratic. . .Dynasty III

The "Middle ~dom" of
Dynasties XI to XIv

Dynasties VI to X. Once the
"Old Kingdom" starts cracking,
Egypt witnesses a period of
rapiaIy ch~B fortunes. The
power of the pharaohs is
reduced, upheavals are
common and most pharaohs
only rule for a short time

Dynasty IV begins and with it
the r,enod that is referred to as
the Old Kingdom". This "Old
Kingdom is to last until 2.016
Be. Although under Dynasty V
Egypt is still united, the power
of t1ie pharaohs is waning

Fighting is resumed betweenFe11daI regression of 50rt1i,
Upper and Lower Egypt during . fonciwed6ya returntcia
Dynasty II, but Dynasty III plltriinonial· state
sees unification again

After the unification of the
Two Lands under Narmer,
Dynasty I begins and with it
the "Early Dynastic Period"
that is to last until 2.575 BC

> 3.000 BC

2.323 . 2.061 BC

2.061 - 1.640 BC

2.770 • 2.630 BC

2.630 - 2.575 BC

2.575 . 2.323 BC

3.000 - 2.770 BC
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APPROXIMATE
DATES

1.640 - 1.550 BC

1.550 - 1.307 BC

1.307 - 1.196 BC

1.196 - 1.070 BC

DYNASTIES AND PERIODS

Semitic nomads - the Hyksos 
split Ejm)t ~ two parts. The
Hyltsos-dommate Lower Egypt,
whilst the pharaohs continue to
rule Upper Egypt. Dynasties
XVtoXVll

With Dynasty XVIII, the "New
Kine:dom" begins that will last
until the end of the pharaoic
age in 1.070 BC

Dynasty IX

Dynasty XX. Incursions take
place over land and from the
sea and in 1.070 BC the "New
Kingdom", and with it the true
phafaoic age, comes to an end

SOCIETAL ORGANIZATION
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7.3.1.3
LEVANT

Shortly after 3.000 BC the Levant is strongly influenced by both the
Mesopotamian and Egyptian civilizations. Town life makes rapid progress and
various city states, among which the port of Byblos, prosper. This Byblos, close
to the cedar forests of Mount Lebanon, is already trading cedar logs with Egypt
as early as 2.700 BC. By 2.000 BC the Levant is recovering from the Amorite
incursions which partly destroyed city life. The Amorites, ''The Westerners", are
settling in the hills and eastward of the river Jordan, whilst the Canaanites, ''The
purple dyers", are settling in the low lands. Byblos establishes close contacts with
Egypt and is probably ruled for some time by a vasal king subjected to the ruling
pharaoh. The 17th century BC witnesses incursions from the Humans and they
take control of most of the cities. By around 1.230 BC the low land Canaanites
have established themselves as traders and seafarers in the ports of Sidon and
Tyre and can now be called Phoenicians.

The history of the city states in the Levant is one of continuously shifting
balances of power and domination by stronger neighbours of all sorts. Their role
is not one of accruing power, but rather one of intermediary between a great
number of powers and cultures and the systems remain patriarchal and
patrimonial. Their inhabitants are the traders and sailors and, in our next period,
also the colonists when the Phoenicians reach out into the Mediterranean and
far beyond, taking with them a cultural alloy of great significance - the art of
alphabetic writing.
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7.3.1.4
MEDITERRANEAN
In the Mediterranean, throughout the period presently under discussion,
patriarchal and patrimonial societies flourish. In Anatolia town life and the use
of bronze makes rapid progress after 3.000 BC and early Troy in 2.500 BC is
already a city of some size with strong defence walls and a large royal hall. At
this time another civilization grows up on the Cycladic Islands in the Aegean and
on Lemnos and Lesbos substantial towns arise whose inhabitants must have
prospered from maritime trade. After 2.500 BC, the Early Minoan culture of the
island of Crete ends the supremacy of the Cycladic Islands and in Crete bronze
working and small scale urbanization takes root. In the Middle Minoan or Old
Palace Period, about 1.900 BC, there are magnificent palaces at Knossos,
Phaistos, Mallia and Zakro. It is in this period that we see the first
administrative accounts, kept on clay tablets, in this part of the world and the
flowering of a wide variety of visible arts. In the period 2.000 - 1.700 BC
mainland Greece is still relatively barbarous and in turmoil due to the influx. of
Indo-European tribes. Gradually, however, the land recovers and around 1500
BC we see many small municipalities with Mycenae as the most famous one.
Crete, that seeded civilisation on the main land, is eventually overrun by the
Mycenaeans in 1.450 BC and from that time onwards, for almost 200 years, their
patrimonial civilization booms. When the Sea People, those that we have also
seen causing considerable troubles to the Egyptians, appear in about 1.250 BC,
the Mycenaean civilization disintegrates.

7.3.1.5
EUROPE

Compared to what we have seen so far Europe, with the exception of Italy, lags
behind in development. Here the Early Bronze Age starts in about 2.500 BC and
in less than thousand years leads to a flowering Middle Bronze Age. The
hunters-pastoralists of the Afanasyevskaya culture in Southern Siberia start using
copper around 2.500 BC. Western, central and northern Europe begin the
period still in the Neolithic agricultural fashion but around 2.000 BC there are
significant folk movements. The newcomers, bringing with them the bronze
technology, often impose themselves as an aristocracy and do not mingle with
the local population for generations. By the end of the 15th century BC all of
Europe, largely in a patriarchal state, is entering the middle phase of the Bronze
Age.

7.3.1.6
INDIA
The origin of the Indus civilization, reaching maturity in 2.150 BC and declining
again in about 1.750 BC, is not fully understood, but the influence from Iran and
Mesopotamia is unmistakable. The Indus civilisation, the largest in our present
period, comprises an area of some 1.295.000 square kilometres and is of such a
striking uniformity that it must have been a centralized bureaucratic state
controlled from the twin capitals of Mohenjo-Daro and Harappa.
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Its economy is based on irrigated wheat and barley cultivation and for the first
time there is evidence that rice and cotton are grown. Animal husbandry is
common. The cities, many of them built as fortified citadels are, contrary to the
cities in Mesopotamia and Egypt, laid out in regular grids and feature public
sewage systems made of fired brick pipes. Against high floods, municipal
granaries are built on mounds of earth and brick. Although bronze is used,
metallurgy is relatively backward and stone implements are in abundant use.
From clay models found we know that two-wheeled oxcarts, of a type still found
today in the Sind area, existed. Trading took place with Mesopotamia and
Bahrain. Apart from "Mother Goddess" figurines and a sculpture of a three
headed homed God (ancestral to Hindu Shiva?), we know precious little about
the religion of the people, but their cults might have centred on animal
veneration. Probably due to a combination of disastrous flooding, a general
deterioration of the environment and invading Indo-European people, the Indus
valley civilization goes into decline around 1.750 BC and a long period of
cultural fragmentation and regression follows. Table 23, presents the Indian cycle
of traditional society in the period 3.000 - 1.000 BC.

Table 23.
Indian cycle of traditional society between 3.000 and 1.000 Be.

APPROXIMATE
DATES

before 2.150 BC

2.150 - 1.750 BC

after 1.750 BC

DYNASTIES AND PERIODS

Competing city states.
Eventually two cities 
Mohenjo Daro and Harappa 
gain ascendency

Indus valley civilization with
the twin capitals of Mohenjo
Daro and Harappa

Due to disastrous floodinlt. a
general deterioration of tlie
environment and, last but not
least, invading Indo-European
people, the Indus valley
civilization goes into decline

SOCIETAL ORGANIZATION

7.3.1.7
CHINA

In China, along the Yellow River and the Yangtze, neolithic farming traditions
in a patriarchal fashion persist until about 1.500 BC, but then the Shang kings
bring the brilliant opening of the Bronze Age to these river valleys. Their
capital, originally in central Honan, is shifted to Great Shang, near Anyang and
it is here that we find the kingly sacrifice burials with, on one occasion, as many
as 852 human victims. In 1.027 BC the Shang Dynasty is brought to an end by
the invading armies of the Chou from the West.
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It is the Chou empire, lasting for nearly a millennium, that we will see reaching
a centralized bureaucratic stage in the next period.

7.3.1.8
AMERICAS
In North America hunting continues, but there is evidence of the first cultivation
of maize. In Mexico the Neolithic cultivators improve their cultivation practices,
the successful hybridization of maize takes place and more settled communities
develop. Gradually the existential material basis widens. In South America, from
about 2.500 BC onwards, hunting becomes less important and more fishing
settlements develop. From Colombia and Ecuador potting spreads into Peru.

7.3.2
TRADITIONAL EURASIAN CMLIZATIONS AND SOME OF THE
LAGGARDS (1.000 BC - AD 500)

7.3.2.1
MIDDLE EAST
In the opening century in Assyria, Assurnasirpal (883 - 859 Be), using iron
weapons and following a strategy of total warfare, even surpasses Tiglath-Pileser
I from the previous millennium in conquest. He forces peace on Babylon and
wins tribute from a great variety of people. His son, Shalmaneser III, extends the
Assyrian influence beyond the Euphrates-Tigris complex. In the period 745 -705
BC, under the military adventurers Pul to Sargon II, Assyria's power is extended
to include the Medes in the north-east and the people of Palestine in the west.
Under Ashurbanipal (668 - 627 Be) the Assyrian power reaches its summit and
the centralized bureaucratic empire includes the delta of the Nile and extends
well into the Zagros mountains. A situation that is not to last for long. When the
barbaric Scythian nomads find common cause with the Medes and Babylon
revolts, Assyrian power is brought to ruin and the allies sack Assur and Nimrod
in 614 BC and Nineveh in 612 BC. The old Assyria is no more. After the fall of
Assyria, Babylon (the Biblical Chaldea) reaches its zenith. In 605 BC,
Nebuchadnezzar rebuilds the city of Babylon in splendid extravagance, including
the great ziggurat that is, almost beyond question, the original behind the tower
of Babel in Genesis. He wages war against the Egyptians and Hebrews and
eventually destroys Jerusalem and leads the Jews into their "Babylonian
captivity". Now the semi-barbarian Persians under Cyrus II destroy the Medes,
capture Babylon and overrun most of the Middle East. When Cyrus' son
Cambyses (529 - 522 Be) conquers Egypt, the Persian empire extends from
North Africa beyond the Nile in the west, to the Oxus and Indus in the east.
From the Black, Caspian and Aral Sea in the north, including a small part of
mainland Greece, to the deserts in the south. The ancient world is once more
united under one centralized bureaucracy - the Persian Achaemenid empire.
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When the Achaemenids under Darius and Xerxes attempt to subdue the Greek
colonies in Anatolia, they come into conflict with mainland Greece, precipitating
their own destruction a century and half later when Alexander the Great crushes
the Achaemenid empire in 331 BC. After the break-up of Alexander's own
empire, Persia (what is now Iran) first becomes part of the Seleucid kingdom
and is later taken by the Parthians. When Ardashir Papakan, Prince of Persia
and founder of the Sasanian dynasty, defeats his Parthian overlord in about AD
224, he replaces Parthian feudalism with a highly centralized administration.
Parthians and later Sasanians, find themselves in constant conflict with Rome
and although both empires spent fortunes on warfare, the frontiers remain
virtually unchanged for almost 400 years. In post-modem terms, "the iron
curtain" of the ancient world. It is only in the 7th century AD that the Persian
empire falls victim to the newly-emergent forces of Islam. The cycle of
traditional society in the Middle East in the period presently under discussion
is summarized in table 24.

Table 24.
Cycle of traditional society in the Middle East between 1.000 BC and AD 500.

APPROXIMATE
DATES

1.000 - 620 BC

620 - 610 BC

610 - 550 BC

550 - 331 BC

DYNASTIES AND PERIODS

After 1.000 BC, the Assyrians,
under various warrior kinl$,
extend their territory. Unaer
Ashurbanipal (668 - 627 BC),
the empire stretches from
Egypt well into the Zagros
mountains and from eastern
Anatolia to the Persian Gulf

As early as 650 BC, incursions
of Scythian nomads begin and
when they fmd common cause
with the Medes and Babylon,
the Syrian empire is in trouble.
When Nineveh is sacked in 6U
BC, Assyria ceases to exist

Under Nebuchadnezzar,
Babylon becomes the centre of
a sizable empire which is,
however not to last

Cyrus II and his son Cambyses
conquer most of the Middle
East and far beyond and
establish the Persian
Achaemenid empire

SOCIETAL ORGANIZATION
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APPROXIMATE
DATES

331 BC - AD 224

224 - 650 AD

DYNASTIES AND PERIODS

In 331 BC, the Achaemenid
empire is overrun by Alexander
the Great. After Alexander's
death, Persia first becomes part
of the Seleucid kingdom and is
later conquered by the
Parthians

In AD 224, Ardashir Papakan,
founder of the Persian
Sasanian Dynasty, defeats his
Parthian overlords and
establishes an empire that, not
withstanding its continuous
struwe with Rome, survives
untilthe 7th century AD

SOCIETAL ORGANIZATION

Figure 35, shows the growth of the Assyrian empire between 1.077 and 650 Be.
Figure 36, shows the Achaemenid Persian empire at its greatest extent (550 - 331
Be).

Figure 35.
Growth of the Assyrian empire between 1.077 and 650 Be.

under Tiglath-Pileser I.
under Tiglath-Pileser III to Sargon II.
under Ashurbanipal.
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Source (figure 35):
1. Norman Stone (ed.), The Times Atlas of World History (London: Times Books Limited, 1989).

Figure 36.
The Achaemenid Persian Empire between 550 and 331 BC.

Source:
1. Norman Stone (ed.), The Times Atlas of World History (London: Times Books Limited, 1989).

7.3.2.2
EGYPT
The end of Dynasty xx, with Rameses XI in 1.070 BC, was the end of the true
pharaoic age. During the XXVth and the XXVIth Dynasties (712 - 525 Be) and
particularly during the latter under Necho II (610 - 595 Be), there is a short
period of prosperity and independence. Necho II has the Nile connected with the
Red Sea and probably commissions the circumnavigation of Africa to the
Phoenicians. When the Persian Cambyses conquers Egypt in 525 BC, its history
as an independent empire comes finally to an end. It becomes a Persian satrapy
and, with some interruptions, remains under Persian influence until 332 BC.
After the defeat of the Persians by the Greeks, the ''granary ofthe Mediterranean"
is ruled by Greeks and people from Greek descent, only to become a Roman
Province in about 40 BC.

7.3.2.3
PALESTINE

Around 1.000 BC the Assyrians are in one of their periodic declines, while the
Egyptians find themselves in more or less the same situation.
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The resulting power vacuum enables the Israelites under king David (1.006 - 966
Be) to create and control a patrimonial kingdom stretching from Elath on the
Red Sea to the Jordan in the north and the Euphrates in the east. Solomon (966
- 926 Be) makes his capital Jerusalem into one of the most brilliant and
civilized of his age, but soon after his death the kingdom splits into Israel and
Judah and is, only a little later, overrun by the armies of pharaoh Shoshenk, who
raids Jerusalem and carries off the famous golden shields of Solomon to Egypt.
Thereafter, rivalry leads to endless fighting among the Hebrew kingdoms and
unity is never to be restored again in the penod presently under consideration.

7.3.2.4
GREECE
In the previous chapter we left the Mediterranean after the Mycenaeans from
the Peloponnese had brought the Minoan civilisation on Crete to an end in
about 1.450 BC, only to fall victim themselves to violent ethnic movements in
the area after 1.250 Be. Shortly before 1.200 BC, Mycenae, Pylos and other
mainland centres are destroyed by invaders from the north and their inhabitants
take refuge in southern Italy, Crete, Cyprus and on the south coast of Anatolia.
Meanwhile, Armenians and Phrygians from the Balkans and the Black Sea, cross
the Bosporus and invade Anatolia, expelling other groups south and eastward,
among them probably the people that are the "Sea People" from the Egyptian
records. About 1.100 BC, a last wave of invaders from the north, the Dorians,
overrun western Greece and the Peloponnese. During this period of massive
dislocation, writing and many of the arts disappear from the Aegean and in the
early centuries of the first millennium BC, most of Greece is reduced to
illiteracy. Patriarchal forms of societal organization must have been the rule.
In the 8th century BC, the situation stabilizes and a period of expansion begins,
caused by shortage of land, the attraction of trade and political oppression in the
hundreds of small independent city states. Greeks had already settled on the
west coast of Anatolia, Crete and the coasts of the Levant during earlier
dislocations and now they settle in Egypt, along part of the north African coast,
southern Italy, Sicily and Sardinia. Less than 100 years later they can also be
found along the coasts of the Black Sea, France and mediterranean Spain. The
7th century city states of mainland Greece - Athens, Sparta, Thebes, Pylon and
many others - are ruled by a hereditary oligarchy of rich land owners. As usual,
the suppressed peasantry and slaves underwrite the economic system. The first
noticeable reforms, but by no means changing the foundations of traditional
society, come around 600 Be. Solon of Athens, himself an aristocrat, then ends
debt-slavery, introduces the right of appeal and replaces the criterium of noble
birth to hold high office, with that of material wealth, thus shattering the power
of the hereditary aristocracy and paving the way for a long drawn out political
class struggle. The 5th century is usually seen as the great age of Greece - the
age of what is referred to as the "Greek miracle". It sees the plays of Aeschylus
and the tragedies of Sophocles, together with the works of Socrates, Pericles and
Euripides.
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Construction of the Parthenon starts, Phidias creates his sculptures. Theatres,
public baths and gymnasia are built. Plato is born in 429 BC, Aristotle in 384
BC. The "Greek miracle", however, is at best an intellectual rather than a social
one - the pyramidal and exploitative character of society remains unchanged. In
political terms, regional unity is not achieved and the customary stage of large
scale centralized bureaucracy is never brought into practice. Growing conflicts
between oligarchy and democracy, and internecine wars, undermine the stability
of the Greek city states and make them vulnerable to external pressure. When
Athens supports the rebellious Ionians on the coast of Anatolia, it comes into
conflict with the Persian empire under Darius and Xerxes. Although the Greeks
eventually defeat the invading armies at Marathon (490 Be) and Salamis (480
Be), the cities that had united against Persia fall apart. The following
Peloponnesian war between Athens and Sparta, weakens Greece to such an
extent that Philip of Macedon defeats the southern city states at Chaeronia (338
Be) and organizes the Greeks under his leadership. Under Philip's son,
Alexander the Great, Macedonia becomes a world power. First bringing the
Persian Achaemid empire to ruin and then extending its boundaries. The early
death of Alexander in Babylon in 323 BC, probably prevents the consolidation
of his empire and in the following struggles between his generals, three political
units arise:
- Macedonia, dominating northern Greece;
- Egypt, under the Ptolemies with Alexandria as its capital;
- Seleucid kingdom, comprising most of Persia.
The cycle of traditional society centring on Greece in the period presently under
discussion is summarized in table 25.

Table 25.
Cycle of traditional society centring on Greece in the period 1.000 - 323 Be.

APPROXIMATE
DATES

1.000· 750 BC

750· 338 BC

. .- .

DYNASTIES AND PERIODS ·sOCIETALORGAl\lIZATlQN

Period of invasions and
massive dislocation of peoples.
The "Dark Ages" of Greece

Period of city states
culminating m the, mainly
intellectual, "Greek Miracle" of
the 5th century BC. Growing
conflicts between oligarchy and
democracy and internecine
wars between cities. In 338 BC,
Philip of Macedon organizes
the Greeks under his
leadership



308 Traditional society: aristocrats and peasants
Historical highlights: traditional Eurasian civilizations

APPROXIMATE
DATES

338 - 323 BC

< 323 BC

DYNASTIES AND PERIODS

Under Philip's son, Alexander
the Great, Macedonia becomes
a world power. Alexander's
early death, however, prevents
the consolidation of an empire

Alexander's empire falls apart

. ... ..

SOCIETAL ORGANIZATION·

Figure 37, presents the empire of Alexander the Great.

Figure 37.
Empire of Alexander the Great.

Sources:
1. Norman Stone (ed.), The Times At/as of World History (London: Times Books Limited, 1989).
2. Peter Levi, At/as van het oude Griekenland (Amsterdam: Elsevier Boeken, 1987).

7.3.2.5
ROME

In the 8th and 7th centuries BC, Greek settlements appear along the coasts of
Italy where they profoundly affect the culture of the people in the hinterland.
Among them the Etruscans of Central Italy, the Latins and Celts.
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In the sixth century Rome, under Etruscan influence, develops from a cluster of
villages into a city and in about 510 BC sheds Etruscan overlordship and
establishes a Republic. Around 500 BC, the territory controlled by Rome may
have amounted to some 822 square kilometres with a population of some
40.00010

• Slowly but steadily the tiny Republic expands its power. Weakened by
internal strive and invading Celts, the Etruscans cannot hold out and in 396 BC
Veii falls to the Romans. Although shortly afterwards the Celts, in turn, sack
Rome, it recovers and continues its policy of establishing colonies at strategic
points in central Italy and along the Italian Adriatic coast.

By 350 BC, Rome is a walled city exercising power over an area of some 1.510
square kilometres and a population that may have been close to 70.00011

•

Roman society, at this stage, is a typical patrimonial Eurasian grain cultivation
society and, in the light of its growing population, is probably experiencing its
first support capacity strains. The hunger for land causes pressure on southern
Italy and leads to war. When Pyrrhus of the Greek Epirus, in the 270s BC, tries
to keep the Romans out, his unavailing victories make his name immortal. When
Rome continues her expansionist policies she comes into conflict with the
dominant power in the western Mediterranean, Carthage, and the devastating
Punic wars break out (264 - 146 Be). Rome and its allies at this time control an
area of some 135.000 square kilometres with a total population of approximately
3 millionlZ

• The first Punic War compels Rome, so far a nation of confounded
landlubbers, to build a navy and with it they not only achieve control over Sicily,
Corsica and Sardinia, but also lay the foundation for the expansion and
maintenance of an empire. The second Punic War brings Spain under Roman
influence and the third and last Punic War leads to the eradication of Carthage
and the annexation of North Africa. When the Greeks appeal to Rome for aid
against the king of Macedon, they misjudge Rome's expansionist ambitions.
Macedon and then most of Greece is subjected in 146 BC, the year of the
destruction of Carthage. When the last king of Pergamum hands over western
Anatolia, Rome controls nearly all the lands of the Mediterranean and the
Mediterranean becomes ''Mare Intemum", "Mare Nostrum", a Roman lake.

The rise from an upstart city state in 500 BC, to a world power less than 400
years later, is accompanied by far reaching political, social and economic
changes.

10 Tim Cornell en John Matthews, Atlas van het Romeinse Rijk (Amsterdam:
Uitgeversmaatschappij Elsevier, 1988, 28).

11 Tim Cornell en John Matthews, Atlas het Romeinse Rijk (Amsterdam:van
Uitgeversmaatschappij Elsevier, 1988, 34).

12 Norman Stone (ed.), The Times Atlas of World History (London: Times Books limited,
1989,110).
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The strain of administering an empire with the only partly adapted constitutional
machinery of a patrimonial city state, combined with the ambitions of political
leaders that gain loyalty of large armies during years of campaigning in foreign
lands, gradually undermine the constitution of the Republic. In the last century
BC, the Romans extend their conquests to the east and the west but are faced
with civil war in Italy itself.

In the east, Pompey takes the Hellenistic Seleucid heartland of Syria in 64 BC
and captures Jerusalem. In the west, Caesar launches his campaigns against the
Gallic tribes (Celts) of France and the Low Countries. When Caesar crosses the
Rubicon in 49 BC, civil war between him and Pompey and their changing allies
continues until Caesar's adopted son, Octavian, comes to power thirteen years
after Caesar's death in 44 BC. When Octavian takes the title of Augustus in 28
BC, he establishes, although "de jure" observing the forms of the Republic, the
Roman empire and under his reign Rome reaches one of its summits and the
"Pax Romana" is prevalent throughout it. Before his death in AD 14, Augustus
tries to move the northern frontier to the river Elbe, but in AD 9, Varus's three
legions are defeated by the Germanic tribes, foreshadowing the role of these
tribes in the eventual collapse of the empire. During the reign of Tiberius (AD
14-37), John the Baptist begins his preaching in the valley of the Jordan, Jesus
of Nazareth is crucified and Paul converted to Christianity. In AD 43, a Roman
army consisting of four legions under command of the senator Aulus Plautius,
crosses from Boulogne to Richborough and defeats Caratacus, bringing large
parts of Britain under Roman rule. During Nero's rule, AD 54-68, there are
troubles again with the Parthians, the East Anglian tribes and the Jews and
between AD 64-65 the first serious persecution of the Christians takes place. A
brief civil war breaks out in AD 69 but with Vespasian, Titus and Domitian,
another 100 years of "Pax Romana" follow.

The hunger for land and particularly for grain growing areas remains and Trajan
(AD 98-117) crosses the Danube to conquer the granaries of Dacia and finally
defeats the Parthians. Under Trajan the empire is at its greatest size. Figure 38,
presents the Roman empire at the time of Trajan.
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Figure 38.
Roman empire at the time of Trajan (AD 117).
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Sources:
1. Norman Stone (ed.), The Times Atlas of World Hist0'1'. (London: Times Books Ltd, 1989).
2. T.ComeU and J.Matthews, Atlas van het Romeinse Ri]k (Amsterdam: Elsevier, 1988).

Hadrian (AD 117-138) commissions the building of the stone wall in Britain,
running from the Tyne to Solway, to prevent invasion from Picts and Scots.
Along the Rhine and Danube, defence lines are built - limes - to keep out the
Germanic tribes. The .empire has changed from conquest to defence. Under the
increasing external pressure, the civilian government collapses in AD 235.
Eventually complete havoc breaks loose when the Goths push into the Balkan
(AD 249) and emperor Decius is killed in battle against them. The western
boundaries are now also under serious attack. Franks, Burgundians, Alamanni
and Mercomanni are all on the move. In Rome various contesters struggle for
the throne.

Diocletian (AD 284-305) restores the empire but now divides the imperium in
two parts - the Greek and oriental east and Italy and the western provinces. The
state becomes totalitarian and an edict in AD 303 deprives the Christians of
Roman citizenship, orders the destruction of their churches and imprisonment
of those priests who are unwilling to sacrifice to the imperial gods. Constantine
(AD 312-337), directly after his ascent to power, in the edict of Milan, re
establishes religious tolerance towards the Christians and their right to own
property. When he announces his own acceptance of the faith, Christianity is
irrevocably pushed towards its important role in the future of the West.
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In AD 324, Constantine transfers the main imperial capital to Constantinople,
the old Greek Byzantium.

A period of utter chaos follows in the West. A considerable part of it probably
inspired thousands of miles away from Rome, when the Hsuing-Nu and Hun
mounted nomads tum west and cause great involuntary movements among the
Germanic people. The Huns launch their drive in about AD 363 and displace
the Ostrogoths who, in turn, displace the Visigoths. The Huns temporarily settle
in eastern Europe, but their pressure causes the Alans, Vandals and many other
Germanic tribes to break into Gaul in AD 406. The Vandals even crossing into
North Africa around AD 429. In AD 410 the Visigoths, under Alaric, plunder
Rome but retreat and a period of regular settlement of the Barbarians begins.
But not for long. The Huns, under Atilla, start moving again, cross the Rhine in
AD 451, but are defeated by combined Roman and Visigoth forces at Troyes.
Nevertheless, the years of imperial Rome are numbered and after the Vandals
sack Rome, the last emperor of the western empire, Romulus Augustus, is
disposed by Odoacer, a Barbarian general, in AD 476. The western part of the
empire enters a period of feudalism. Table 26, presents the cycle of traditional
society centring on Rome in the period 1.000 BC - AD 500.

Table 26.
Cycle of traditional society centring on Rome in the period 1.000 BC - AD 500.

APPROXIMATE DYNASTIES AND PERIODS SOCIETAL ORGANIZATION
DATES

800 - 510 BC Under Etruscan influence Patriarchal to patriInonial
Rome grows from a cluster of
villdies into a city that
gra ually gains ascendency

510 - 90 BC Through e~ansionist policies Patrimonial towards a
Rome first uilds up a centralized bureaucratic system
confederacy and eventually
succeeds to unite Italy
politically. With the outbreak
of the first Punic War, a period
of milit~ conquests begms.
The rise rom a patriInonial
city state to a budding
centralized bureaucratic world
power increasingly puts strains ....

on the administration

90- 28 BC The republican constitution is Civil war in Italy
overthrown by a series of
military dictators. Civil war in
Italy itself and contin~
expansion in the east an west
go hand in hand
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APPROXIMATE
DATES

28 BC - AD 235

AD 235 - AD 284

AD 284 - AD 363

AD 363 - AD 476

DYNASTIES AND PERIODS

When Octavian, in 28 BC,
takes the title of Augustus a
centralized bureaucratic empire
is established which reaches its
greatest size under Trajan in
AD 117. Already under
Hadrian the empire changes
from conquest to defence and,
mainly unller external
pressures, the civil government
collapses in AD 235

Whilst in Rome various
contesters struggle for the
throne, the eastern and western
frontiers of the empire come
under serious attack from
nomadic pastoralist tribes

Diocletian restores the empire
but is forced to divide it in a
western and eastern part. In
AD 324 Constantine transfers
the imperial capital to
Constantinople. Soon havoc
breaks lose m the west, whilst
the imperial situation continues
in the east

The mounted Hsuing-Nu and
Hun nomadic pastoralists cause
great involuntary movements
among the Germanic tribes
and tlie western emJlire
disintegrates under their
pressure. Rome falls to the
Barbarians in AD 476

SOCIETAL ORGANIZATION

7.3.2.6
INDIA

In about 1.750 Be, the early Indus civilization, with its twin capitals of Mohenjo
Daro and Harappa, collapses. Probably due to a combination of disastrous
flooding, a general deterioration of the environment and nomadic Aryan
incursions. These Aryans, the ''noble ones" as they call themselves, become the
ruling elite, contemptuously referring to the dark coloured indigenous population
as ''dasus'', slaves. After the Aryan incursions it takes almost a thousand years
before city life and a centralized bureaucratic system return to India. When they
do, it is not along the Indus but in the Ganges-Jurnna basin in the east. Metal
working is sti11largely confined to copper and, compared to the other centres of
advancement, technology is generally rather backward.
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The mind, however, is active and the Veda scriptures are gradually incorporated
in the Brahmanas, the prose texts of the Brahman priests and eventually lead to
the Upanishads, the profound holy scriptures of classical Hinduism.

In the sixth century BC, in the foothills of the Himalayas a prince is born,
Gautama, who earns the title of Buddha, "the enlightened", and becomes the
founder of Buddhism. Thus the rather rustic India becomes the birthplace of two
of the world's major and related religions - Hinduism and Buddhism. In 516 BC,
Darius conquers the Punjab and makes it the 20th satrapy of the Achaemenid
Persian empire. The Aramaeic alphabet is introduced, but Sanskrit remains the
language of learning. The use of iron is spreading and the first coinage appears.
Hinduism takes hold and a caste system is firmly established with its brahmans
or priests, its kshatrias or warriors and vayshays or merchants. At the bottom
of the pyramid we find the sudras or peasants. Completely outside the system
are the harijans. The lowest of the low - outcasts.

During the fifth century BC, the dozen or so patrimonial Indian kingdoms 
Mahajanapadas - are gradually reduced to four and in the fourth century BC
eventually become absorbed into the single kingdom of Magadha. In 326 BC,
after having defeated the Persians in their heartland, Alexander the Great
crosses the Indus and occupies parts of India. A turning point towards the
establishment of centralized bureaucratic rule comes soon after the death of
Alexander in 320 Be. Chandragupta Maurya ousts the Greeks, seizes the
Magadhan throne and annexes the lands east of the Indus and beyond the
Brahmaputra river, occupies vast parts of central India north of the river
Narmada and brings the Seleucid province of Trans-Indus under his rule.
Chandragupta's grandson, Asoka (273 - 232 BC), conquers the greater part of
India before becoming a convert to Buddhism, renouncing warfare and ruling
under the "law ofpiety". Asoka's conversion to Buddhism was as important for
Buddhism as that of the Roman emperor Constantine was to be for Christianity
nearly 500 years later. It made Buddhism the official religion of one of the
largest empires of the time and secured its further diffusion.

Shortly after Ashoka's death, his empire breaks up and a long period of
feudalism follows, aggravated by rising nomadic invasions. For some 500 years
there is no important central power and it is not until AD 320, when a second
Chandragupta regains power in Magadha, that imperial rule is re-established. In
the fifth century AD, and concurrent with the great migrations in the west, the
Hunnish pastoral nomads are on the move again and the Gupta empire collapses
and regresses to a feudal state. Table 27, presents the cycle of traditional society
in India in the period 1.000 BC - AD 500.
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Table 27.
Cycle of traditional society in India in the period 1.000 BC - AD 500.
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APPROXIMATE
DATES

1.750 - 500 BC

500 - 300 BC

300 - 215 BC

215 BC - AD 320

320 - 420 AD

after AD 420

DYNASTIES AND PERIODS

The Aryan invaders first
continue to be hunters and
herdsmen, teil(:lin~ cattle and
breeding horses. Gradually,
however, ther adopt the
technilJ.ues 0 sedentary
cultivatIon from the people
they have conquered and
continue their expansion
eastward. In the sixth century
BC a distinct pattern of
kingdoms begms to emerge

The many patrimonial
kingdoms are slowly reduced to
four and eventually become
absorbed in the single kingdom
of Magadha. Alexander the
Great occupies parts of India

Chandragupta Maurya and his
successors conquer the gr:eater
part of India and establish an
empire. Shortly after the death
of Chandragupta's grandson
Asoka, however, the empire
collapses due to internal
pressures and invading pastoral
nomads

India is again reduced to a
large number of warring
kirigdoms

A second Chandragupta
regains power in Magadha and
imperial rule is established
once again

Incursions of mounted nomads
lead to the collapse of the
second Chandragupta empire

SOCIETAL ORGANIZATION

...... . .

•·p~triarcha1>sl()wlJ.developing.••••....•....••into.•·pattilnoliial··kbigdOn'ts .•·••·
......................

7.3.2.7
CHINA

We already mentioned the late but brilliant opening of the Bronze Age in China
when the Shang kings carne to power around 1.500 BC. The farming population
of the Shang kingdoms amounted to approximately 5 million, with a small
patrilinear aristocratic elite at the top.
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There is evidence of a bureaucracy of priests, soldiers and lower public servants
with administrative and controlling tasks. A feudal system existed in which grants
of land were made to members of the royal family, counsellors of the king and
other elite. The military campaigns among the feudal lords themselves and
against the ever present nomads in the north and west, were a continuous source
of prisoners. These were used as slaves and, occasionally, sacrificed by the
hundreds during burial ceremonies. In about 1.027 B.c., the Shang power is
taken over by the Chou. Under the Western Chou (1.027 - 771 Be), the
rudimentary feudal system of the Shang is extended. Chougong, the ''son of
Heaven", divides his realm into 71 fiefs and the usual traditional pattern
develops. The overlords divide their territory into fiefs and so do the sub-vassals,
the. daifus. The vassals and daifus own allegiance to the Chou ruler and in the
border fiefs act as "a shield for the house of Chou". The system leads to the
inevitable erosion of central power and in 771 BC it is so weakened, that the
Chou capital is taken by nomadic invaders from the north and the emperor
killed.

Under the Eastern Chou (770 - 256 Be), the power of the ''son of Heaven" is
slowly reduced to an almost symbolic level and hundreds of small states are in
a continuous state of war. Gradually three of them attain hegemony: Ch'in in the
west, Ch'i in the north and Chou in the south. In the three leading states a
period of significant social and economical change starts. The feudal order is
replaced by a central government with appointed public servants and the state
is divided into several administrative units. A well organized tax system is
introduced and the towns grow in size. Linzi, the capital of Ch'i, for example,
houses some 70.000 families, equivalent to approximately 350.000 inhabitants13

•

Large scale irrigation schemes are initiated, trade prospers and coinage is
introduced. Spiritual life is enriched by the intellectuals of the ''Hundred
Schools", of which we only mention the Confucian and Taoist movements.
Confucius (551 - 479 Be) and his followers, in their works and teaching,
advocate a society with a pronounced hierarchical structure, with strict ethical
and social norms and try to revive the unrigged feudal society again.

In 221 BC, Chi'in conquers Chou in the south. Ch'i in the north chooses to
capitulate without war. Emperor Ch'in-Shih-huang brings the three states under
the same central system that had already shown itself to be effective in Ch'in for
quite some time. The capital is established in Xianyang and the country divided
into 40 districts and many smaller administrative units under the charge of
appointed officials. The ban on buying and selling land is lifted and destroys the
foundations of the feudal system. All feudal fortifications, except those along the
northern borders serving as protection against the Hsuing-Nu nomads, are
demolished.

13 Roger Goepper, Het oude China: Geschiedenis en cultuur van het Rijk van het Midden
(Houten: Uitgeverij Bruna, 1988, 62).
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In less than 10 years, the remaining border fortifications are linked and extended
to a length of some 4.500 kilometres to become the Great Wall of China.
Measures, weights, coins and wagon gauges are standardized and an extensive
system of roads is constructed. The public works and the extravagance of Ch'in
Shih-huang, put a heavy material burden on society. In addition, his drive to
centralize power leads to the oppression of the intellectual elite, culminating in
the burning of writings including those of Confucius and his followers. In Ch'in
Shih-huang's reign, the Chinese population may have amounted to 20 million,
3 million of which is estimated to have been involved in forced labour activities
such as the building of the Great Wall14

• The tax burden is crushing, rising in
some instances to two-thirds of the total yield of food and other crops. Shortly
after Ch'in-Shih-huang's death, there are a series of serious revolts and the
empire collapses into a state of feudalism again. Eventually, two major
adversaries arise from the chaos - Liu Bang (256 - 195 Be) and Chiang Yu (232
- 202 Be). Liu Bang, risen from common policeman to warlord, defeats the old
Chou aristocrat Chiang Yu and becomes the founder of the Han dynasty. In the
western part of the empire, centralized power is fully restored, but without some
of its most oppressing elements. Crop taxes are lowered to about one-fifteenth
of the yield and the period of forced labour for every able man is reduced to 4
weeks per annum. In the east, Liu Bang makes concessions by creating 10, half
feudal, half autonomous and hereditary, kingdoms for "kings with the same family
name" (Liu). This politically half-hearted Han period is brought to an end by
emperor Wu-ti (140 - 87 Be), and under his rule the Han empire reaches its
greatest extension. China's population reaches some 57 million and many large
cities develop. The Han capital in this period, Ch'ang-an, has some 250.000
inhabitants. Confucianism, in a modified form, is promoted to state philosophy,
that is institutionalized, and determines the curriculum of the state academy
where some 3.000 students are trained to become public servants - the
mandarins. When Wu-ti dies, the state collapses again and after the dust of
numerous battles has settled, the usurper Wang Mang (45 - AD 23) emerges as
victor and tries to re-establish the old feudal order. In the process he creates the
usual chaos. In AD 23, a member of the house of Liu brings the Han back onto
the throne and a period of prosperity follows, particularly in the eastern parts
of the empire where the central power is fully restored. The state academy now
has some 30.000 students preparing for careers as public servants and the total
population of China rises to about 60 million. Buddhism now steadily gains on
Confucianism. Nearly two centuries later, the state is near collapse again and a
son of the warlord Cao Cao (AD 155 - 220) forces the last of the Han emperors
to abdicate. At virtually the same time, the Roman empire splits into an eastern
and western part, the latter shortly afterwards succumbing to the Vandals and
other Barbaric hordes.

14 Roger Goepper, Het oude China: Geschiedenis en cultuur van het Rijk van het Midden
(Houten: Uitgeverij Bruna, 1988, 70).



318 Traditional society: aristocrats and peasants
Historical highlights: traditional Eurasian civilizations

The mighty Han empire comes to grief and breaks up into the northern Wei
dynasty, the Shu dynasty near Sichuan, and the Wu dynasty south of the Yangtze
river. This break-up is once more accompanied by feudal regression. Table 28,
presents the cycle of traditional society in China in the period 1.000 BC - AD
500.

Table 28.
Chinese cycle of traditional society in the period 1.000 BC - AD 500.

APPROXIMATE
DATES

DYNASTIES AND PERIODS SOCIETAL ORGANIZATION

Mostly central1ze4 bureaucratic
ending With a feudal regression

CentraliZedblireaucratic

Feudal·Period of "Warring States"

HAN DYNAS'IY
Western Han Dynasty
Centralized power is restored
without some of its most
oppressing elements
Eastern Han Dynasty
Centralized power With short
periods of feudal regression.
Around AD 220 the system
finally collapses

CH'IN DYNAS'IY
Shortly after the death of
emperor Ch'in-Shih-huang,
senous revolts, including
peasant revolts, reduce the
empire to a feudal state again

CHOU DYNASTIES
Western Chou Dynasty
The rudimental feudal system
of the Shang is further
extended and eventually falls to
nomadic invaders
Eastern Chou Dynasty
Starting as a patrimonial Patritnonial to centralized
system of hundreds of small bureaucratic· .
states, eventually three of them
- Ch'in, Ch'i and Chou attain
hegemony

"Spring and Autumn" period

SHANG DYNAS'IY
Loose confederation of clan Patriarchal/fe~al
domains controlling northern
China

475 - 221 BC

221- 207 BC

AD 25 - AD 220

206 - 220 BC
206 BC - AD 24

770 - 476 BC

770 - 256 BC

1523 - 1027 BC

1027 - 221 BC
1027 - 771 BC
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APPROXIMATE
DATES

AD 220 • AD 280

AD 220 • AD 265
AD 221 • AD 263
AD222-AD 280

AD 280 • AD 581

Figure 39.
Han empire.

DYNASTIES AND PERIODS

PERIOD OF THE "THREE
STATES"
Wei Dynasty
Shu Dynasty
Wu Dynasty

PERIOD OF COMPLETE
POLmCAL DISORDER

.:':':':': ..........

SOCIETAL ORGANIZATION

Sources:
1. Norman Stone (ed.), The TImes Atlas of World History (London: Times Books Limited, 1989).
2. Roger Goepper, Het oude China: Geschiedenis en cultuur van het Rijk van het Midden '(Houten:

Bruna B.V., 1988).

7.3.2.8
AMERICAS

By l.OOO Be we see the first signs of high civilization in the Americas, although
these civilizations account for only a small area of the Americas taken as a
whole. In the far north and south, the climatic conditions are too harsh for
farming and small nomadic populations remain fully dependent on hunting,
fishing and gathering.
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In the western plains and coastal woodlands of north America, the hunter
gatherers change to agriculture with a distinct centre in the Hopewell territory
in Illinois and Ohio. Farming tribes take possession of some of the northern
savannah of south America and the Amazon rain forest (manioc cultivation).

It is in Mesoamerica and Peru, around 1.000 BC, that states are established with
populations numbering tens of thousands and with a hierarchy of social classes
including slaves, craftsmen, traders, public servants and priests. They are
civilizations distinguished by magnificent art and remarkable mathematical and
astronomical skills and with monumental building on a large scale. Technology
in general, however, remains rather primitive. The wheel is known, but not put
to practical use. Animal traction is absent, probably due to the lack of suitable
draft animals and, although the art of metal working is known, most implements
are made from stone. In Mesoamerica, the Olmecs along the Gulf Coast, the
Zapotecs at Monte Alban and the people of Teotihuacan, suffer from
internecine warfare and in the fifth century AD come under the pressure and
influence of the Mayas from the northern Yucatan. The classic period of the
Maya civilization falls between AD 300 and 900 and will be dealt with in our
next period.

In Peru, the Chavin culture spreads through the highlands and coasts with
centres at Chavin, Huari, Nasca and Tiahuanaco at the Titicaca lake. Irrigation
and terrace farming are practised, towns are fortified and feature monumental
buildings. Although for the sake of compactness of the paragraphs dealing with
historical highlights, we can only very briefly touch upon the developments in
Mesoamerica and Peru, we have to emphasize the extraordinary character of the
developments. They are essentially pristine and it is amazing to see that in both
the Old and New world some people, having no contact with each other, weave
more or less the same social fabric.

7.3.3
WORLD OF DMDED REGIONS (500 • 15(0)

7.3.3.1
EUROPE

Migrants become sedentary.
The irruption of the Asiatic Huns in about 363, impels Goths, Vandals and other
Germanic tribes that had earlier settled north of the Rhine and Danube, to pour
through the boundaries of the western Roman empire. A little more than a
hundred years later the empire is overwhelmed. A giant under attack of the
nomadic pastoralists, once again, showed to have feet of clay. In the wake of the
Germanic invasions others, like Avars and Bulgars, advance into the vacated
lands and thrust deeply into Greece and the Balkans.
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Shortly after Mohammed's death, in 632, the Arabs conquer Palestine and North
Mrica. Europe is now almost cut off from Byzantium and the civilizations in the
east and goes its own way. The Eurasian world of the previous period has
become a world of divided regions.

The early Germanic kingdoms, in what once was the western Roman empire, are
inherently unstable. They are little more than patriarchal sedentary war bands,
often averaging not more than 80.000 people. They are cut off from their
homelands and are generally too small to exercise permanent control. In
addition, their heretical Arian faith provokes hostility from the subjected
Catholic Gallo-Roman population. When the Byzantine emperor Justinian
defeats the Goths in the opening of the 6th century, the Frankish kingdoms in
the west get a chance to gain predominance.

Frankish kingdoms.
The conquests of King Clovis and his sons, in the first quarter of the 6th century,
lay the foundations for the Frankish hegemony between 500 and 887. The
acceptance of the patrimonial Frankish overlordship is enhanced by the fact that
Clovis converts to Catholicism and leaves the local government largely in the
hands of the bishops and aristocracy from Gallo-Roman stock. When, in the
middle of the 6th century, the first Frankish expansion is over, the aristocracy
is rewarded and the church endowed by grants of royal property and revenues.
This gradually leads to the erosion of power and resources of the Frankish kings
and their power passes to the families that benefit most from the royal favours.
Compared to the period of Roman hegemony, the resulting feudal Europe is in
deplorable state. Its population, around 200 still some 36 million, dwindles to a
mere 24 million. Its cities can hardly muster more than a few thousand
inhabitants. In the continuous struggle for power between the various aristocratic
families, Pepin of Herstal eventually gains prominence and after his death in
714, Charles Martel consolidates the realm and gives his name to the
Carolingian family. At first, the Carolingians rule together with the descendants
of Clovis's grandfather Meroveus, the Merovingians. With sanction and support
of the Pope, Charles Martel's son, Pepin the Short, manages to cast aside the
Merovingians, makes himself king of all Franks and establishes the Carolingian
dynasty. Rome, on Christmas Day 800, sees the coronation of Pepin's son,
Charlemagne, as emperor of the "First Holy Roman Empire". Shortly after
Charlemagne's coronation, the empire - in essence little more than a large
patrimonial conglomerate of fiefs - reaches its greatest extent when Saxony and
Lombardy are added to the realm and a buffer zone is created against the
Muslims in Spain. Figure 40, presents the empire of Charlemagne at its greatest
extent.
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Figure 40.
Charlemagne's empire at its greatest extent.

Source:
C.DJ.Brandt en H.van Werveke, Wereldgeschiedenis, deel III (Antwerpen: Standaarduitgeverij,
1972).

By and large the Carolingian period is one of relative prosperity and political
order and between 700 and 850, Europe's population rises from about 25 million
to close to 30 million. After 814, the Frankish custom to partition the royal
demesne over the sons of a ruler, the continuous transfer of royal power to the
agents of the government and the incursions of Vikings, Magyars and Saracens,
more and more result in a fragmentation of public authority and an upsurge of
real feudalism. As free men commend themselves to lords for protection, the
number of free peasants declines and serfdom becomes widespread. Already in
793, the Vikings raid and destroy the monastery on Holy Island, or Lindisfarne,
in Northumbria. Dorestad, in the Low Countries, is sacked in 834 and in the
following decades the coasts of western Europe, England, Ireland, Spain,
Southern France and Italy are ravaged. In Ireland, Normandy, the Hebrides and
the English Midlands, among other places, permanent Viking bases are
established. In the north, the Vikings, wanting to control the Russian river trade,
establish the first Russian state in about 882 - Kievan Russia. Becoming
increasingly less mobile and, eventually, sedentary, the Vikings accept the
overrule of local kings. In the last years of the 9th century, Magyar horsemen
move onto the Hungarian plains and, through Bavaria and Swabia, thrust deep
into Germany, France and Italy.
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After the occupation of Sicily by the Saracens, around 820, Muslim pirates
establish bases in southern Italy and Gaul, where they are a disruptive menace
to Mediterranean trade until they are ousted by the Byzantines. After 887, the
various parts of the Frankish realm go their own way.

East Frankish lands.
In 919, the crown of the east Frankish lands passes to Henry, duke of the
Saxons, and Henry's son, Otto I, extends his influence over the German duchies
and conquers the kingdom of Italy. The year 962 sees his imperial coronation in
Rome. Indivisible, in stead of partible, kingship becomes rule for the Ottonian
kings and they pass their patrimonial domains, eventually consisting of Germany,
Burgundy and large parts of Italy, to their successors in a continuous line.
Dynastic changes, from Saxon to Salian (1024) and from Salian to Hohenstaufen .
(1138) and the Investiture Contest (1075-1122), do not change the empire's
political structure. The machinery of government remains inadequate and the
use of "ministeriales" as local agents, from the 11th century onwards, is no
substitute for a trained class of public servants. To maintain their power, the
kings are forced to travel continually, extracting taxes, supervising local
government, dispensing justice and enforcing their will in person. Still, the royal
domains are gradually alienated and in the 12th century, the kings come to rely
more and more on church lands, episcopal towns and their markets. This, in
tum, results in an increasingly close relationship between king and church. The
introduction of the three-course rotation system and the horse collar aild shoe,
lead to agricultural surpluses and enable the population and towns to grow. This
leads to a more settled form of government and non-episcopal cities, like
Frankfurt and VIm, become the more or less permanent royal seats. These
developments, however, do not lead to a consolidation of an empire. On the
contrary, the king increasingly becomes a ''primus interparis", a prince among so
many others and, eventually, has to accept a Germany of numerous autonomous
principalities.

West Frankish lands.
In the west Frankish lands it is only in the 12th century that the kings assert
their power again as the heads of feudal hierarchies. From about 1200 onwards,
the French Capetians begin the expansion of their royal demesne in earnest and
monarchy makes progress. Normandy is wrestled from the English for the first
time in 1204 and, after 1214, only Gascony remains in English hands. A third of
France is now under direct royal control. When the Albigensian heretics are
subdued (1209-1229), the Languedoc comes under Capetian rule and royal
authority extends to south of the Loire.

England, Italy and the Iberian peninsula.
In England, William the Conqueror (1066-1087) establishes his feudal
supremacy. In Italy, consolidation is inhibited by the continuous controversy
between the Church and the secular rulers and by the growing wealth, and hence
power, of the trading cities.
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Another area in which monarchy makes progress, is the Iberian peninsula. The
Catholic kingdoms of Portugal, Navarre, Castile and Aragon have a common
cause in expelling the Arabs and the ''Reconquista'' is an important factor in their
creation. Castile, permanently united with Leon in 1230, takes the lead in the
reconquest and by the middle of the 13th century, controls more than half of the
peninsula. Aragon, hemmed in by Castile, is quick to turn to the Mediterranean
and conquers the Balearics and Sicily.

Economic recovery and political differences between 950 • 1320.
The period between 950 and 1320 is, generally, one of economic recovery.
Vikings and Magyars are assimilated into the local societies, the Saracens are
defeated. The key element in this process of recovery is, as we will see later, a
complex of technological innovations that make the opening up of new land
possible - the introduction of the three-course rotation and the increasing use of
horses in farming. In addition, local trade picks up and long distance trade is
revived during the period of the Crusades (1096 - 1192). The population grows
from some 33 million in about 950 to about 74 million in 1320. By the end of
the 13th century, in the east Frankish lands, the power of the king has largely
passed to feudal princes and in Italy the magistrates and tyrants rule the cities
and the surrounding lands. Paradoxically, the feudal process that weakens the
monarchy in the east, strengthens the monarchy in the west and on the Iberian
peninsula. By 1300, the monarchs there are no longer primarily feudal overlords,
but have become executors of a rather effective public authority.

Crisis of the 14th century.
The European expansion within the feudal mode of production, between 950 and
1320, is followed by a contraction from about 1320 to 1450 - the crisis of the
14th century. A crisis not only in the economical sphere, but in the political and
cultural spheres as well. The population, risen to some 74 million in about 1300,
falls to 65 million in 1350 and even to 60 million in 1400. Wallerstein15

, basing
his theories on an extensive literature study, presents three main explanations
'of the crisis. The first is that, with the technology available, an optimal point of
expansion is reached, followed by a contraction. The second that, after almost
thousand years of surplus appropriation under various feudal systems, a point of
diminishing returns is reached. There is just no more to be squeezed out from
the peasantry. The third explanation centres on a shift in climatic conditions,
lowering soil productivity and increasing epidemics simultaneously. Wallerstein
concludes that the crisis of the 14th century, the "crisis offeudalism", represents
a conjuncture of diminishing returns, technological limitations and climatological
decline. In addition, we think, the expansion of cereal cropping in the period
950-1300, even incorporating marginally suitable land, may, paradoxically, have
added to the crisis of the 14th century.

15 Immanuel Wallerstein, The modem world-system: cap.italist agriculture and the origins of
the European world-economy in the sixteenth century (London: Academic Press, 1974,37
38).
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The diet becomes increasingly imbalanced by the lack of animal proteins and fat
and qualitative undernourishment spreads, making people more susceptible to
diseases. Whatever, the results are clearly visible. Land goes out of cultivation,
resulting in "Wastungen" allover Europe, the production of minerals slumps,
banks fail and maritime trade and textile manufacture falls. In 1348, bubonic
plague - Black Death - strikes Europe and becomes endemic in a region
stretching from the Mediterranean to the Rhine and Danube. Politically, there
is internecine war among the nobility. England's attempt to conquer France
leads to the Hundred Years War (1337 - 1436). Albion itself is the scene of the
Anglo-Scottish wars and Spain and Italy are the theatre for bands of mercenaries
employed by almost every side of the competing dynasties. In Germany,
Wittelbachs, Habsburgs and Luxembourgs contest for the crown. The nobility
does not only fight among themselves, but also has to cope with rebellions of
farmers and workers. The first massive insurrection of peasants occurs in France
in 1358 - the Jacquery. In England, a similar large scale uprising becomes known
as the Wat Tyler's rebellion (1381). In the Flemish towns, the textile workers
revolt. In the cultural context, medieval Christian synthesis, embodied in the
church of Rome, flounders. Disaffection with the church spreads, and with it the
idea that Catholicism might not be the true or only way to salvation. Quoting
Palmer and Colton16

:

''It [the church] became ''corrupt'; set in its ways, out of touch with public
opinion, and controlled by a self-perpetuating bureaucracy. It was unable to
reform itself, and unwilling to let anyone else reform it':

Central and eastern Europe.
The 14th century, in western Europe characterized by instability, weak
government and endemic unrest, sees the rise and consolidation of strong
monarchies in central and eastern Europe. The Habsburgs consolidate their
influence in Austria, Styria, Carinthia and Carniola. Hungary, Poland and
Bohemia develop into major territorial powers. One of the decisive factors in the
rise of these eastern European states might have been the influx of German and
Flemish settlers, beginning in the 11th century and, in various thrusts, continuing
until the end of the 14th century. After the foundation of Lubeck in 1143, a
string of German cities springs up along the Baltic coast - Wismar, Rostock,
Stettin and others. From these, in 1358, the Hanseatic League is established.

New monarchies and the expansion of the European system.
At the close of the 15th century, new and more centralized bureaucratic
monarchies arise. In Spain, Castile and Aragon are united in 1479 and complete
the ''Reconquista" in 1492, when they take Granada from the Muslims.

16 R.R.Palmer and Joel Colton, A history of the Modem World (London: Alfred Knopf, Inc.,
1978,46).
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In England, a new dynasty, the Tudors, succeeds in restoring order and royal
control after the ''War.s of the Roses". In Germany, a series of dynastic alliances
unite the Habsburg lands with those of Luxembourg and Burgundy. With the
reconquest of Normandy, Gascony and other areas held by the English in the
14oos, the reunification of France begins. In 1477, 1481 and 1491, parts of
Burgundy, all of Anjou and Brittany respectively, are confiscated. When the
Portuguese capture Ceuta in North Africa in 1415, round Cape Bojador in 1434
and reach the· Gold Coast in 1480, the stage is set for Europe's further
expansion. In 1488, Dias rounds the Cape of Good Hope, Columbus reaches
America in 1492 and Da Gama arrives in Calicut in 1498. An expansion that
might well have been a prerequisite for finally overcoming the "crisis of
feudalism" and for the dominant role Europe is to play in the centuries to come.
Table 29, presents the various cycles in the dominantly feudal traditional society
in Europe in the period 500 - 1500.

Table 29.
European cycle of traditional society in the period 500 - 1500.

APPROXIMATE DYNASTIES AND PERIODS SOCIETAL ORGANIZATION
DATES

< 500 Early Germanic ~oms. Patriarchal
After the defeat of e Goths
by the Byzantines, the Frankish
kingdoms gain dominance

500 - 814 Rise of the Frankish kingdoms, Patrimonial conglomerate of
culminating in the fiefs
establishment of the "First
Holy Roman Empire" under
Charlemagne. In about 814 this
Carolingian Empire reaches its
greatest extent

814 - 887 The custom of partible Feudal
inheritance and Viking, M:rear
and Saracen incursions we en
the Carolingian Empire and in
887 the east and west Frankish .

lands go their own way

..

887 - 1320 In the east Frankish lands, Dt>minantly feudal,. with strong
and not withstanding the monarchies deYel~in~in the ..•
efforts of the Ottoman kings, a wesrFrankish Ian s,t e ... ·· .
more centralistic form of Iberian peninsula andeentral ..
feudalism is not achieved and and eastern Europe
Germany ends the period as a
conglomerate of autonomous
principalities. In Itall' the
situation is not muc different
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APPROXIMATE
DATES

DYNASTIES AND PERIODS SOCIETAL ORGANIZATION

At the close of the 15th
centUl")', new and more
centralized bureaucratic
monarchies arise on the
Iberian peninsula, in England,
Germany and France

Crisis of the 14th centUl")'.
Period of severe economic
decline and internecine war

authority. Likewise, m central
and eastern Europe strong
monarchies develop

In the west Frankish lands and
on the Iberian peninsnla
monarchs gradlially evolute
from feudal lords to executors
of a rather effective public

1450 - 1500

1320 - 1450

887 - 1320
(continued)

7.3.3.2
B\'ZANTINE EMPIRE

Justinian's attempt, in the mid-sixth century, to reunite the two halves of the
Roman empire leads to no permanent union. Whilst the west regresses into
feudalism, the east Roman monarchy keeps up the Roman institutions and
continues the use of Latin for official purposes for nearly a century and a half
after the fall of Rome in 476. The reign of Heraclius (610-641), marks the
beginning of another civilization - the Greek-speaking civilization we know as
Byzantine. Persia, for centuries one of the most formidable enemies of the
united Roman empire, continues to harass the Byzantines, but is finally defeated
by Heraclius in 628. The resulting respite is not for long. Soon after
Mohammed's death in 632, the Muslim expansion begins in earnest and for
nearly two centuries Byzantium has to mobilize all its resources in the struggle
against Islam. In the north, the Bulgars put pressure on the frontiers and
internally the empire is torn apart by religious dissention. In the second half of
the 9th century, Byzantium embarks on a new era of expansion and under the
rule of Basil II (976-1025), the frontiers are pushed back very close to where
they had been in the east in the heyday of the Roman empire. Soon after Basil's
death, it becomes clear that the empire is seriously overextended. The Seljuk
Turks occupy Anatolia, the Normans take Sicily. The system of strong central
monarchism is eroded by the handing over of key state functions to large land
owners and other members of the aristocracy, firstly on a lifetime basis, later
increasingly on a hereditary basis. Independent feudal lords eventually detach
whole provinces. Although the Byzantine empire only ceases to exist after the
Ottoman Turks, under Mehmed II al-Fatih, conquer Constantinople in 1453, the
final blow falls more than 200 years earlier, when Constantinople is taken and
ravaged by the armies of the Fourth Crusade in 1204.
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From that time, until its final defeat, the empire is only a shadow of its glorious
past. Figure 41, presents the boundaries of the Byzantine empire at the time of
the death of Basil II (1025). Table 30, presents the cycle of traditional society
in Byzantine in the period 500 - 1500.

Figure 41.
Boundaries of the Byzantine empire in 1025.

Source:
C.DJ.Brandt en H.van Werveke, Wereldgeschiedenis, deel W (Antwerpen: Standaarduitgeverij,
1972).

Table 30.
Byzantine cycle of traditional society in the period 500 - 1500.

APPROXIMATE DYNASTIES AND PERIODS SOCIETAL ORGANIZATION
DATES

500 - 650 When Heraclius defeats the Centralized bureaucratic·
Persians in 628, the empire
appears to be secure, but not
for long

650 - 870 Pressure from the Muslims in Centralized bureaucratic, but
the east, the B~ars in the under external and internal
north and the crlPl?ling effects pressure
of religious dissention weaken
the empire
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APPROXIMATE
DATES

870 - 1050

DYNASTIES AND PERIODS

Byzantium embarks on a new
era of expansion and under the
rule of Basil n the frontiers in
the east are pushed back once
again

SOCIETAL ORGANIZATION

1050 - 1453

7.3.3.3
MUSLIM WORLD

The birth and, particularly, the quick rise of Islam to a world power is one of the
surprising events between the fall of Rome in 476 and the first great western
voyages of discovery at the close of the 15th century. Surprising in both a
geographical and dynamic sense. So far, the emergence of the world religions,
like Hinduism and Buddhism in India, Confucianism and Taoism in China,
Zoroastrianism in Persia and Judaism and Christianity in Palestine, coincided
with the maturation of centralized bureaucratic states based on hydraulic or
Eurasian grain cultivation. Mohammed, conversely, is born around 570 in Mecca,
a small commercial and religious centre in western Arabia surrounded by the
vastness of the desert, owing its regional importance mainly to trade. It receives
merchandise through Djedda on the Red Sea and distributes goods to the
nomadic tribes in the desert.

Until around 570 Arabia, although on the cross-road ofvarious civilizations, has
stayed outside the main stream of civilization itself and is orgapized along
patriarchal lines. Yet, within 100 years after the death of Mohammed in 632, the
Arab armies bring the religion of Islam as far as Toulouse in the west and
beyond Kabul in the east and a centralized bureaucracy is in the making. The
caliph Abu Bakr (632-634), Mohammed's first successor, conquers Arabia,
advances to the Euphrates and enters into Palestine. Abu Bakr's successor,
Omar (634-644), crushes the Persians, defeats Byzantine armies and advances
into Mesopotamia and southern Anatolia. At the same time, Arab armies
conquer Egypt and libya. By around 725, the Arabs, under the Umayyad
caliphate, have established an Islamic empire that is the major civilization west
of China. In the west, Arab advance is halted by Charles Martel at Poitiers in
732 and the Arab armies in Anatolia do not succeed in capturing Constantinople
and Byzantium is consistently capable of launching counter attacks. When the
Abbasid caliphate (750-1258) replaces that of the Umayyads, Arab pressure
shifts to the east.
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Around 1.000, as a result of political and religious strife, the Muslim world loses
its unity. The Sunnis, claiming that Mohammed's authority passed to leaders
chosen by the community and endowed with supreme judicial and executive
power, find themselves at odds with the Shi'is. The latter believing that
Mohammed's authority passed to his cousin Ali and his descendants. The
Umayyads and Abbasids being Sunnis, many of the dynasties that now challenge
their authority are Shi'is. Local dynasties eventually emerge in Egypt, North
Africa, Spain and India. The process of disruption is ended when the Seljuk
Turks, nomadic pastoralists from Central Asia, establish a state of partnership
with the ruling Arab and other classes. Various cultures mingle and make the
Muslim world, kept mainly together by its religion and language, heir to the rich
traditions of the old centres of advancement in Mesopotamia, Persia and
Anatolia. Having strengthened their government, the Arabs withstand
Christianity in the aftermaths of the crusades and, in 1187, Saladin recaptures
Jerusalem. Subsequently, a new wave of Asiatic people arrives - the Mongols 
bringing about another reshuffle of the Arab world. Figure 42, presents the
spread of Islam around 750. Table 31, presents the cycle of traditional society
in the Arab world in the period 500 - 1300.

Figure 42.
Spread of Islam around 750.

Source:
Norman Stone (ed.), Times Atlas of World History (London: Times Books Limited, 1989).
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Table 31.
Cycle of traditional society in the Muslim world in the period 500 - 1300.

APPROXIMATE
DATES

DYNASTIES AND PERIODS SOCIETAL ORGANIZATION

Due to internal and external
pressures the political unity of
the Arab worlo is lost and the
Islamic world splits into local
dynastic entities. Through the
Arabic language, however, the
cultural umty by and large
remains and this unity Wil.J. be
the basis of the new Muslim
empire to emerge after 1300

Under Omar, Othman, Ali, the
UmayYads and the Abbasids a
Muslim empire emerges
stretching fiom Spain and
southern France m the west to
the Punjab in the east. From
the Caucasus and the Aral in
the north to Egypt, Libya and
north Africa in the south

and his first successor Abu
Bakr

Islam spreads over the Arabian
peninsula under Mohammed

600 - 634

634 - 1.000

1.000 - 1.300

7.3.3.4
MONGOL EMPIRE

The period between 1206 and 1259 heralds the true end of the epoch of the
nomadic horsemen. From the very dawn of civilization, cultivators, peasants and
city dwellers alike had been menaced by the assaults of the fierce and warring
horsemen from the steppes and deserts. Many empires had come to grief at the
hands of these "executors ofthe giants with clay feet". The invading Aryans helped
to bring the Indus civilization to ruin in about 1750 BC. Around 1640 BC, the
Semitic Hyksos, with their horse drawn chariots, had split the Egyptian Middle
Kingdom. The Chou empire in China, around 771 BC, is overrun by nomads
from the north and, eventually, the Chinese are forced to build the Great Wall
to keep the marauders out. Chaos resulted in the west when, around AD 363,
the Hsuing-Nu and Hun nomads turned from their homelands to the west and
caused the great involuntary movements of the Slav and Germanic tribes and the
fall of the Roman empire.

The beginning of the end of the nomadic horsemen era comes when, around
1167, somewhere in Mongolia, Temujin (later Genghis Khan), is born as a son
of a tribal chief.
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After uniting the Mongol tribes and subduing neighbouring ones, in 1211
Genghis Khan launches his campaign against the northern Chinese Chin, taking
Peking in 1215. Then, the Mongol armies turn west and overrun the Kara-Khitai
and Khwarizm empires in central Asia, to reach the Caucasus around 1223.
When Genghis Khan dies in 1227, his successors continue the conquests.
Genghis Khan's grandson Batu, directs the invasion of Europe and between 1237
and 1242, Russia (Kiev is razed to the ground in 1240), Hungary and the
southern part of Poland are invaded. By 1241, the Mongols are close to Vienna,
threatening the Holy Roman Empire of the Habsburgs. The death of the Great
Khan Ogedei in 1241, and the subsequent retreat of the Mongol armies to
Russia, save Europe from a further onslaught. In 1259, when the Great Khan
Moengke dies, the Mongol empire stretches from the Chinese Sea in the east,
to beyond the Caspian Sea and the Euphrates in the west. From the Urals and
the Siberian steppes in the north, to the Indus and the Himalayas in the south.
After Moengke's death, the authority of the succeeding Great Khans is mainly
confined to the east, where the Chinese Sung empire is defeated in 1279 and
abortive attempts are made to conquer Japan, parts of Burma, Thailand and the
islands of the Indonesian archipelago. In central Asia, the Sultanate of Delhi and
the Hindu states are invaded around 1296. Eventually the empire splits into
various khanates. The most important of these are (1) the empire of the Great
Khan, including Mongolia, China and Tibet, (2) the Chagatai Khanate in central
Asia, (3) the II-Khan empire, including Persia and parts of Anatolia and (4) the
Khanate of the Golden Horde, comprising large parts of Russia.

The gradual introduction of artillery and fire arms, and the resulting changes in
war tactics, eventually render the nomadic way of cavalry warfare ineffective and
when the period presently under discussion ends, the marauding nomads have
finally been contained. In many ways, the relatively short lived Mongol empire
significantly affected the course of history. The conquest ofmany old civilizations
altered the political organisation in both Asia and eastern Europe. It
strengthened Buddhism and Islam and re-established the contacts between Asia
and Europe. After the fall of the Roman empire, European access to the Far
East and Asia had been interrupted for almost a thousand years. The central
authority of the Mongols, and the resulting "Pax Mongolia", however, make trade
routes relatively safe again. Last, but not least, the Mongol conquests led to a
wide dispersal of the Turkish people over western Asia and, when the Mongols
break up the Seljuk sultanate of Rum in Anatolia, they clear the way for the
greatest of all Muslim empires - the Ottoman empire. Figure 43, presents the
extent of the Mongol empire around 1259, and shows the major conquests of the
khans after 1259. Table 32, presents the Mongol cycle of traditional society in
the period 500 - 1500.
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Figure 43.
Mongol empire around 1259 and the major conquests of the khans after 1259.

Source:
Norman Stone (ed.), Times Atlas of World History (London: Times Books limited, 1989).

Table 32.
Mongol cycle of traditional society in the period 500 - 1500.

APPROXIMATE
DATES

< 1.200

1.200 - 1.259

DYNASTIES AND PERIODS

Small Mongol tribal chiefdoms
in Mongolia

Rapid expansion of the Mongol
empire under GenWlls Khan,
Batu, Ogedei and Moengke.
Around 1259 the empire
stretches from China to the
borders of Germany and from
the Urals to the Indus

SOCIETAL ORGANIZATION
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APPROXIMATE
DATES

1.259 - 1.500

DYNASTIES AND PERIODS

After 1259 the empire breaks
up in a great number of
(>Olitica1 entities among which
the Empire of the Great Khan,
the Chagatai Khanate, the 11
Kahn Empire and the Khanate
of the Golden Horde are the
most important ones

SOCIETAL ORGANIZATION

Number: of smaller·centra1iZed· .
bmeaucrllticeritities·· ...

7.3.3.5
OTTOMAN EMPIRE

The rise of the Ottoman empire from around 1300 onwards owes much to the
disarray of the political entities surrounding it. The damage caused to Byzantium
in 1204 by the Fourth Crusade and the destruction of the Seljuk sultanates by
the Mongols and the latter's retreat from Anatolia leave the Balkans and
Anatolia fragmented. The first member of the Ottoman family, Ertoghrul, is the
Muslim ruler of a small patriarchal state centred around the town of Sogut, in
north-west Anatolia. Under Ertoghrul's son, Osman, after whom the dynasty is
named, the expansion in the name of Allah begins in earnest. In 1354, after
various conquests in Anatolia, the Ottomans take Gallipoli and establish their
first foothold in Europe. Between 1402 and 1413, the Anatolia emirates and the
Balkan states take advantage of the last Mongol incursions by Timur and shake
off Ottoman overlordship. But not for long. The emergence of the Ottoman state
as a centralized bureaucracy and a world power is the work of Mehmed II al
Fatih, and when he takes Constantinople (Istanbul) in 1453 and ends the
Christian Byzantine empire, the road lies open for further conquests in the
north. The first decades of the 16th century, under Bayezid II (1581-1512) and
Selim I (1512-1520), see a further expansion of the empire to the south and the
east. Around 1520, the Ottoman empire stretches from the Red Sea to the
Crimea, and from Kurdistan to Bosnia. Through many vicissitudes, this empire
will last to 1924. Figure 44, presents the Ottoman empire around 1520. Table 33,
presents the Ottoman cycle of traditional society in the period 500 - 1500.
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Ottoman empire and sphere of influence around 1520.
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Source:
Norman Stone (ed.), Times Atlas of World History (London: Times Books Limited, 1989).

Table 33.
Ottoman cycle of traditional society in the period 500 - 1500.

APPROXIMATE
DATES

1250 - 1281

1281 - 1402

DYNASTIES AND PERIODS

Small, patriarchal, Turcoman
states in Anatolia fighting for
supremacy in the area

Under Ertoghrul's son Osman
one of the small Anatolian
states begins its expansion and
lays the foundation for the
Ottoman empire. Under
Osman's successors - Orkhan
(1324 - 1360), Murad (1360 
1389) and Bayezid I (1389 
1413) - gradually the entire
area between the Danube and
Euphrates is brought under
Ottoman rule

SOCIETAL ORGANIZATION
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APPROXIMATE
DATES

1402 - 1413

1413 - 1520

DYNASTIES AND PERIODS

Mongol incursions temporarily
enable states in Anatolia and
the Balkan to shake off
Ottoman overlordship

Mehmed I (1413 - 1421) and
his son Murad II (1421 - 1451)
bring most of Anatolia and the
Ball(ans again under Ottoman
rule. Under Mehmed II al
Fatih (1451 - 1481). the
Ottomans establisli themselves
as a world power. After 1481
there is a short struggle over
the succession of power, but
under Bayezid II (1481 - 1512)
and Selim I (1512 - 1520) the
expansion continues

SOCIETAL ORGANIZATION

Fragmentation of the Ottoman
elllpireinto various ....
patriJrioIiialstates·

7.3.3.6
CHINA AND Soum EAST AsIA

China.
In the previous paragraph we saw the Han state breaking up into the Wei, Shu
and Wu dynasties. The resulting feudal regression lasts for two hundred years
and it is only when Yang Jian (514-604) establishes the Sui dynasty in the north,
and takes his armies into southern China, that the empire is re-unified. The
period of the Sui dynasty (581-618), is one of consolidation of central power and
ruthless exploitation. Yang Jian and his successor Yangdi (605-617), reorganize
the bureaucratic system, link the Yangtze with the Huang Ho by means of a
2.000 kilometres long system of canals, reconstruct the Great Wall, extend the
road system and build a completely new capital - Chang'an. For the vast majority
it is a period of unprecedented hardship. Millions of people are incorporated in
forced labour gangs and hundreds of thousands of farmers are drafted for the
conquest of Korea. The immense public works and the never ending military
campaigns lead to exorbitant taxation and the internal pressures grow. The
cumulative effect is widespread rebellion.

Unity is only restored when emperor Gaozu establishes the Tang dynasty (618
906). Like the Sui state, the Tang empire is a strong centralised bureaucracy.
The administrative system is made more effective by a new division into 300
prefectures and approximately 1500 districts.
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Public servants are recruited by means of state exams and the army is extended
to 600 regiments of some 1.000 militia men each17

• In this period, China is a
rather open empire and Chang'an, with its 1 million inhabitants, harbours a
sizeable communities of traders from central Asia, Persia, India and other
regions. In the large towns, like Lo-yang, Canton and Yang-chou, Muslims, Jews,
Nestorians and followers of Zoroaster are allowed to live in their own
communities. In 755, there is the usual army putsh, when An Lu-shan, an
imperial general, begins a revolt that lasts until 763. Power passes again to the
provincial governors and many provincial capitals grow into wealthy cities. The
result is a weak government and in 907, the last Tang emperor is forced to hand
his mandate to a military governor. China splits into various regional states and
is only re-united by the Sungs in 960.

The Sung period (960-1279), is divided into a northern Sung dynasty (960-1127),
with K'ai-feng as capital, and a southern Sung dynasty (1127-1279), with Hang
chou as capital. Although the Sung state is organised in a less uniform manner
than the Tang empire, the emperors enjoy great power and succeed, at least
temporarily, to curtail the power of the military. In 1126, the Chin overrun and
conquer all of northern China and from 1127 until 1279, the Sung remain in
control only of central and southern China. The Chinese economic growth,
however, continues and the material culture prospers. Around 1070, the Sung
mints produce between 5 and 6 billion copper coins and, around 1232, this
money flow is boosted by an additional 329 million paper notes. The iron
production increases to approximately 100.000 tonnes per annum by the 11th
century and mass production of tools, weapons, charts, etc., runs into millions.
Woodblock prints and, to a lesser extent, prints made with moveable types,
become common and in the 13th century, editions occasionally reach 1500.
copies. The imperial library in K'ai-feng contains 70.000 books and some private
collectors are known to own more than 100.000 books18

• The southern capital,
Hang-chou, with its 2 million inhabitants, is probably the largest town in the
world. At least another 12 cities house between 100.000 and 1 million people.
Around 1200, it is estimated that approximately 10 per cent of the Chinese
population of over 110 millions, lives in towns. In contrast to Europe, however,
the growing cities do not succeed to free themselves from central power and to
acquire special trading and manufacturing privileges. The reason for this
phenomenon might be found in the fact that the feudal regressions in China are
usually short lived, whereas in Europe the feudal regression that starts with the
fall of the Roman empire lasts for almost a thousand years.

17 Roger Goepper, Ret Dude China: geschiedenis en cultuur van het Rijk van het Midden
(Houten: Bruna B.V., 1988, 82-83).

18 Roger Goepper, Ret Dude China: geschiedenis en cultuur van het Rijk van het Midden
(Houten: Bruna B.V., 1988, 93-94).
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Then, around 1234, the prospering Sung empire is invaded by the Mongol hordes
that had overrun the northern Chin some 15 years earlier. The well trained and
immense armies of the Sung, around 1100 estimated at some 1 million soldiers,
initially keep the Mongols at bay, but are defeated around 1271. In 1279, the
Mongol emperor Kublai Khan (1215-1294), founds the Yuang dynasty (1279
1368) - the empire of the Great Khan. A period of military dictatorship follows
with the Mongol rulers issuing discriminatory laws against the indigenous
Chinese - "the southern Barbarians". They are excluded from high office and
Mongols and, occasionally, foreigners take their place. The "Pax Mongolica", and
the tolerance of the Mongols towards all religions, enhance trade and make
China more internationally orientated than ever before. Merchants, like Marco
Polo, are welcomed and, in 1307, the Mongol emperor allows Giovanni de
Monte Corvino's appointment as archbishop of Beijing. Around 1340, the
ruthless exploitation of the Chinese farming population, droughts, widespread
famines and serious inflation, lead to increasing unrest and the Mongol rulers
lose grip on southern China. Popular resentment erupts in a wave of rebellions.
One of the rebellion leaders, Chu Yuanchang, overcomes his rivals and
establishes the Ming dynasty (1368-1644). Strong central power is once more
restored. During the rule of the third Ming emperor, Yung 1.,0 (1359-1424),
China becomes the world's leading naval power. In the same century that Henry
the Navigator sends his caravels from Portugal down the west coast of Africa,
Chinese fleets, under command of admiral Cheng Ho, sail beyond the Chinese
Sea and around the Indian Ocean. The mariners bring back tribute and exotic
products from as far afield as Malacca, Colombo, Calicut, Ormuz and Djedda.
On the east coast of Africa, Mogadishu, Kilwa, Malindi and Mombasa are
visited. These naval expeditions are the largest the world has seen so far. More
than 300 vessels are involved, some over 100 metres long, their crews totalling
over 30.000. Table 34, presents the Chinese cycle of traditional society in the
period 500 - 1500.

Table 34.
Chinese cycle of traditional society in the period 500 - 1500.

APPROXIMATE
DATES

581- 618

DYNASTIES AND PERIODS

SUI DYNASTY.
Under the emperors Yang Jian
and Yangdi central power is
consolidated and period of
dynamic economic and military
activity commences. The
internal pressure, however,
grows and the period ends with
wide spread rebellions and the
disintegration of central power

SOCIETAL ORGANIZATION

.

Centralized bureaucrlltic.With .•••
wide spread.rebellions causing·
disintegration by the. end oftlJ.i:l
period ...•
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APPROXIMATE
DATES

618 - 907

907 - 960

960 - 1279

1279 - 1368

1368 - 1644

DYNASTIES AND PERIODS

T'ANG DYNAStY.
When unity is restored, the
administrative system is
reformed and China becomes a
relatively "open" empire. In 755
the army revolts and a period
of erosion of central power sets
in. In 907 the last T'ang_
emperor is forced to abduct

PERIOD OF THE "FIVE
DYNASTIES".

SUNG DYNASTIES.
Although the period is divided
in a northern Sung Dynasty 
eventually overrun~ the Chin

YUANG DYNAStY.
The Mongols found the empire
of the Great Kahn and a
period of military dictatorship
follows. Exploitation of the
indigenous Chinese, droughts,
famme and inflation lead to
serious rebellions and China
enters a period of civil war

MING DYNAStY.
Strong central power is
restored and under emperor
Yung 1.0 (1359 - 1424), China
becomes the world's leading
naval power

SOCIETAL ORGANIZATION

.............. . .

••·••IEI~~.~m •••••••

SOUTH EAST AsIA.
So far, we have paid little attention to the countries of south east Asia that are
situated at one of the major crossroads of the world - Indochina, the Malay
peninsula and the islands of the Indonesian archipelago. At an early stage, some
of the south east Asian hunters and gatherers became sedentary and evidence
in Thailand suggests rice cultivation as early as 6.000 Be. Bronze cultures
flourished around 1.000 Be and possibly even earlier. Iron came into use by 500
Be.
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Between 150 BC and AD 300, Indian and Chinese influences make themselves
felt and leave a permanent impact on the south east Asian cultivator
communities. In northern Vietnam, Chinese influence is strongest and between
150 BC and AD 900, this part of Indochina is incorporated in the Chinese
empire. Beginning in the third century AD, the remainder of the region
gradually comes under Hindu-Buddhist influences from India. Major Hindu and
Buddhist temple centres arise on Java (Prambanan and Borobudur, 8th-10th
centuries), in Cambodia (Angkor, 9th-13th centuries) and in Burma (Pagan,
11th-13th centuries). When the patrimonial '~emple states" fall into decline, new
political and more centralized bureaucratic organizations emerge in Burma,
Siam, Cambodia and Laos. By about 1500, on the eve of the arrival of the
Europeans, south east Asia has started to assume its modem religious and
political character. In all the mainland centralized bureaucratic states - Vietnam,
Cambodia, Laos, Siam and Burma - Buddhism is firmly rooted. Under patronage
of the maritime Malaccan sultans, the Islam has spread to north and west
Sumatra, the north coasts of Java, parts of Celebes and the southern Philippines.

7.3.3.7
INDIA
In the fifth century, we saw the second Gupta empire collapse under fresh
invasions of the Hunnish nomads. Around 650, King Sri Harsha succeeds in
establishing a kind of rough feudal unity, but soon India relapses once more into
a conglomerate of warring states. The period between 650 and 1.000, is one of
continuous struggle for supremacy between the Gurjara-Pratiharas in the north,
the Rashtrakutas in the mid-west, the Palas downstream the Ganges, the Cholas
in the south and the Arabs along the Indus. Early in the 11th century, the ruling
dynasties in the north and north-west come into serious conflict with the Muslim
empire of Mahmud of Ghazni in Iran and central Asia. When the Muslims begin
their conquests in earnest, India's political and military weakness is immediately
revealed. The Punjab is annexed in 1186, the Rajputs defeated in 1191 and the
first Turko-Afghan dynasty established in Delhi in 1206. This Delhi sultanate,
remains the major political entity in northern India between the 13th and the
16th century. Under Muhammad ibn Tughluq (1325-1351), the sultanate reaches
its maximum extent and stretches from the Indus and the Himalayas in the
north, to the Kaveri river in the south. Decline, however, already starts in 1341
when Bengal breaks away. Other provinces in southern and central India follow.
Around 1500, the Delhi sultanate is reduced again to almost its original area
between the upper reaches of the Indus and Ganges rivers. At the tum of the
century, the Muslim Delhi sultanate in the north and the Hindu Vijayanagar
empire in the south, are the only really powerful states. The rest of India is
fragmented into local kingdoms, Muslim and Hindu, always at war with each
other. As we will see, this religious strife between Muslim and Hindu is to set
the stage for much of India's later history and even makes itself felt today. Table
35, presents the Indian cycle of traditional society in the period 500 - 1500.
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Table 35.
Indian cycle of traditional society in the period 500 - 1500.
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APPROXIMATE
DATES

DYNASTIES AND PERIODS SOCIETAL ORGANIZATION

500 - 1206

1206 - 1351

1351 - 1500

Although various attempts are
made at establishing feudal

In 1206 the Delhi sultanate is
established in northern India
by Qutbuddin Aibak and under
Muhammad ibn Tughluq
reaches its greatest extent with
23 provinces including all the
southern states

Already before 1351, the
empire of the Delhi sultanate
starts disintegrating and by
around 1500 there are only two
strong states left - the Delhi I .. ··· .. ·· .
sultanate in the north and I·· .. .

Vijayanager in the south. The ..
rest of India is reduced to a . .

conglomerate of warring states

7.3.3.8
AMERICAS

Around 1500, on the eve of the European conquest of the Americas, its
inhabitants are divided into more than a thousand independent societies with
different cultures and in various stages of development. At one extreme are the
Stone Age hunters of the arctic and sub-arctic regions, the deserts, the savannah
and the steppes. At the other, are the highly developed civilizations of the
Aztecs of Middle America and the Incas of the Andes. Primitive fishing and
farming communities exist along the coasts, on the plains and in the woodlands.

Turning to the centres of advancement in Middle America, we see the
patrimonial Maya civilization in Yucatan prospering between 250 - 900. This
civilisation is, however, by no means isolated. The Zapotecs have their
patrimonial kingdom in the valley of Oaxaca and the Olmecs have established
their territory along the Gulf of Mexico. Teotihuacan, in the valley of Mexico,
around 600, is a city with approximately 125.000 inhabitants and a vast
agricultural hinterland. Internecine war does not produce one single victor and
prevents the establishment of an unified centralized bureaucratic empire in the
region. Teotihuacan is destroyed in 750, the Maya centre collapses around 850
and the Zatopec Monte Alban falls into disrepair by 900.
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Toltec invasions from the north in the 11th and 12th centuries are followed by
Aztec invasions early in the 13th century. Against invaders the Aztecs themselves
take refuge on an island in lake Texcoco where they build Tenochtitlan as a
haven. By the 14th century, Tenochtitlan has become a centre of political
aggression and gradually the Aztecs extend their power over Middle America.
By the second half of the 15th century, the Aztecs control Mexico and begin to
enter the last remaining state of the Mayas in northern Yucatan. Their empire
has evolved into a centralized bureaucracy with an elite consisting of nobles,
priests and administrators. A powerful imperial army checks the subjected tribes.
The elite, estimated at 100.000 persons, rules over a population of some 5
million, the majority of whom are peasants. Increasingly war is waged to secure
a constant supply of captives for sacrifice to the god Huitzilopochtli. To ensure
the future of the empire, as many as 10.000 people are sacrificed yearly, rising
to about 50.000 on the eve of the arrival of the Spanish invaders19

• Although
these figures may be exaggerated, human sacrifice was certainly common and
occasionally - when, for example, a new king was inaugurated - reached
stupendous proportions. Mounting exploitation of the peasantry and the burden
of human sacrifice, help to explain why the Spanish conquistadors under Heman
Cortes, on their arrival in Mexico in 1519, are seen by the subjected tribes as
deliverers from Aztec oppression and succeed to wipe out the Aztec civilization
within a few decades.

By around 600, the major Andes regions - Vicus, Moche, Huari, Nasca,
Tiahuanaco and Atacameno - all have their own local artistic styles, indicating
a lack of political unity. After 600, the developmental balance shifts from the
coasts to the highlands and Tiahuanaco and Huari come to dominate most of
the central Andes. Unification of the various civilizations arrives with the Incas,
when they start their expansion out of the Cusco region early in the 15th
century. At its zenith, the Inca centralized bureaucratic state includes modem
Peru, Ecuador, Bolivia, northern Argentina and northern Chile. It ranges from
Pasto in Colombia in the north, to the Maule river in Chili in the south. Its
estimated population of 5 million is dispersed over an area of 1.024.000 square
kilometres. Irrigated terrace cultivation forms the economic basis of a
centralized bureaucracy with a highly stratified political structure, a powerful and
well trained army, state religion and an advanced communications network.
Overextension of the empire, civil war between the north and the south and the
increasing exploitation of the peasantry, help again to explain why the Spanish
conquistadors under Pizarro succeed in eliminating the Inca empire a few
decades after their arrival. In the period presently under discussion we cannot
really distinguish a clear cycle of traditional society in Middle and South
America.

19 Norman Stone (ed.), The TImes Atlas of World History (London: Times Books Limited,
1989,136).
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In a long drawn out process, both the Aztecs and Incas establish a specific type
of centralized bureaucratic states in the sense that a ''bureaucratic'' extraction
system of control over a great number of subjected tribes comes into being. By
1500, both states start experiencing the first serious internal strain. When the
Spanish conquistadors, shortly after 1500, eliminate both empires, further
indigenous developments are arrested.

7.3.3.9
Africa.
Until about 900, the pace of development in Africa south of the Sahara is slow
in comparison to the development in the centres of advancement we have
elaborated upon so far. After 900, however, the mounting power of Islam makes
itself felt. In the period 909-1517, Egypt is ruled by the Muslim Fatimids (909
1171), the Ayyubids (1169-1252) and the Mamelukes (1250-1517) and Islam
spreads south up the Nile into the Christian kingdoms of Nubia and along the
east African coasts. The great Muslim Berber states of the Almohads (1130
1269) and Almoravids (1056-1147) rule over northern Africa. Muslim caravans
carry luxury goods and salt across the Sahara to black Africa and, in exchange,
take gold, ivory and slaves north. By about 1350, at least two-thirds of the
world's supply of gold, comes from West Africa via the Sahara2O

• This trans
Saharan trade gives rise to the growth of patrimonial states in the Sudanic belt 
Ghana, Mali, Songhay and the Rausa city states, these only being the most
important ones. To the south of the states in the Sudanic belt, merchants trade
with the people of the forests and by 1500 the foundations are laid for. the
patrimonial Oyo, Ife and Benin states. Still further south, Congo is becoming a
state nucleus and Zimbabwe develops into a major producer of gold. When the
Portuguese sailors arrive along the African coasts, around 1500, they find an
Africa dominated by Muslim trade. A trade which they, and the other Europeans
to follow, will successfully wrench from the Muslims in the next decades.

20 Norman Stone (ed.), The Times Atlas of World History (London: Times Books Limited,
1989,136).
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7.4
STRUCnJRAL, CULTURAL AND INSTITUTIONAL
CHARACTERISTICS OF SOCIETY

7.4.1
RECONSTRUCI10N OF FOUR ARISTOCRAT AND PEASANT SOCIETIES
We have, for reasons discussed in paragraph 7.1, selected four settings to outline
the fabric of traditional society:
- Egyptian New Kingdom in the period 1.550 - 1.070 BC;
- Rome in the period 750 BC - AD 476;
- European feudal society in the period 800 - 1320;
- Yuang and Ming Dynasties in China in the period 1279 - 1500.
The outlines, together with the historical highlights in paragraph 7.3, form the
basis of the formal summary of the main characteristics of traditional society in
the kinship, economical, political and religious spheres.

7.4.1.1
EGYPrIAN NEW KINGDOM (1.550 - 1.070 Be)

Social pyramid.
To the divine pharaohs of the New Kingdom, the pyramids built by their
predecessors a thousand years earlier, must have been as impressive as they are
today and have symbolized the grandeur of the Egyptian civilization. A grandeur
to which the pharaohs of the New Kingdom like, for example, Thutmose and
Rameses added their own contributions in the form of the temple complexes in
Karnak, Luxor and many other places. Not only are the pyramids symbols of
grandeur, they also aptly reflect the fabric of Egyptian society.

Peasant and other "have-nots".
An overwhelming majority of peasants, shepherds, boatmen, labourers, servants
and common craftsmen of all kind live and toil at the bottom of the social
pyramid and form its economic foundation. If not in a state of direct slavery,
then certainly in servitude. Many of the captives made during the frequent wars
in Nubia, the western desert and the Levant are probably worse of in forced
labour gangs. The genealogies, customs and religious beliefs of the "have-nots"
are not important enough to be immortalized in stone, wood, metal or on
papyrus. The products, produce and the services they render are, however, so
essential to the wealth, power, prestige and comfort of the elite, even in afterlife,
that we find many scenes related to the lower classes depicted in wall paintings,
stone carvings and wooden models in the tombs of the masters. Peasants sow
their wheat and barley, plough with ox-drawn ploughs, thresh, winnow and store
grain. Flax is harvested, processed, spun and woven. Stones are transported on
sledges pulled by oxen harnessed from the horns. Lilies and other plants are
collected for the production of cosmetics. Oil is obtained from olives and sesame
seed.
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Grapes are picked, the bunches pressed and the juice filtered before the wine
is stored in earthenware vessels. Herdsmen tend their long homed cattle, milk
cows and present the herds for stock taking to their masters. We see a great
variety of craftsmen at work: jewellers, metal workers, leather workers, cloth
dyers, chariot makers, wood workers, sculptors, potters, stone masons, ship
builders, beer brewers, weavers, butchers, rope makers and bakers. Most of the
farming and craft work is apparently men's work and when we find a woman,
she is grinding wheat, carrying water, attending to a child or just pleasing her
man. The woman's place, at least at the lowest levels of society and in the minds
of men, is obviously in and around the house.

Merchants, traders and prominent craftsmen.
The next step in the social pyramid consists of merchants, local traders of all
sorts and prominent craftsmen. From what we know from inscriptions and
papyrus documents, merchants and traders are considered a kind of necessary
evil and have a low social status. Their economic role, however, is certainly not
without significance. Luxury goods and metals are traded over land and by sea
with the Levant, ports on the Red Sea and Cyprus. The Nile itself, a major
navigable transport artery of some 800 kilometres, stimulates regional trade and
market networks and hence an extensive local and regional division of labour.
Prominent craftsmen and merchants, by the end of the period presently under
discussion, occasionally gain extraordinary social status and some them join the
literate class.

Public servants.
Public servants - administrators, tax gatherers, army officers and many others in
the pharaoh's service - make up the bureaucracy of the empire and are its major
tool of government. Literacy plays an important role in the bureaucracy and
although we know of only one scribal college, that in Deir el Medina2t, there
must have been many others. Children - only those with relatively prominent
parents may be admitted - enter at the age of 12 and their first instructions
consist of copying texts in italic hieroglyphics, the common religious script. Next,
and for daily use, an abridged form of hieroglyphics, the hieratic script, is taught.
The most able students finally receive instructions in the hieroglyphics used for
monumental and ornamental inscriptions. Mter completing their training, scribes
can enter the public service hierarchy at the lowest level and commence their
career. A career of any kind without having mastered the art of writing must
have been unthinkable and some who start as simple scribes attain high positions
in the bureaucratic hierarchy. Although provincial and local governors, managers
of large estates and tax collectors play an important role in the bureaucracy, the
army occupies a special place. See also paragraph 7.2.1.1, page 260.

21 John Baines and Jaromir MaJek, Atlas van het Dude Egypte (Amsterdam:
Uitgeversmaatschappij Agon, 1988, 198).
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The New Kingdom, like many of its predecessors, is created by military strength
and keeps its power, be it with varying degrees of success, through it. The army
owes allegiance to the pharaoh and is his private army, used to maintain law and
order, put down uprisings, repel insurgents, conquer new territories and supply
the necessary slaves for farming, building and a great variety of other work. The
officers, generally, are literate professionals and have attended one of the scribal
colleges.

Priests.
Almost at the top of the pyramid are the powerful priests - in the theocracy of
the New Kingdom also civil servants of a kind - serving a surprising collection
of deities. A true Egyptian Pantheon. It is, certainly in our context, impossible
to categorize the many Egyptian Gods and Goddesses properly and we will
confine ourselves to the most important ones. Firstly there are the more or less
"universal" Gods and Goddesses such as, for example, Ra, Horus, Ptah, Seth,
Chnoem, Thot, Isis, Nephthys and Osiris. Next come the "local" ones such as, for
example, Bes, Taweret and Apis. The Egyptian myths, unfortunately handed over
to us incompletely, centre on the sun-god, Ra. He emerges, so we read, from the
chaos of the waters on a hill top and creates Sjoe and Tefnet and they in turn
create Geb and Noet, the earth and the sky. Their children are Osiris, Isis, Seth
and Nephthys. The sun-cycle appears to have a central place in the Egyptian
religion: every morning the sun (Ra) is born, sails through the skies in his sun
boat, travels through the underworld during the night and is born again next
morning. In time and space the Egyptians have the habit of grouping their Gods
in different ways and occasionally two Gods are made one under a new name.
A complicated and, certainly in our modern ignorant eyes, diffuse and difficult
to manipulate system. But maybe not only in our modern eyes. The pharaoh
Akhenaton (1.353 - 1.335 Be) tries - completely in line with what other rulers
of empires try (and achieve) a little less than a thousand years later - to replace
the numerous Gods of his Kingdom by a monotheistic faith in the visible sun,
Aten. He and his queen Nefertiti even build a holy city at el-Amarna to worship
Aten. This premature attempt at introducing a monotheistic faith only lasts for
some 15 years and soon, maybe under the pressure of the alarmed priests, the
old Gods are restored and every attempt is made to erase Akhenaton from
memory.

The religion of the New Kingdom mirrors the structure of its peasant society and
there is a firm belief in afterlife. Heaven, in Egyptian terms the "peaceful fields"
has become sedentary. Between death and the entry in the world of the Gods
stands the all important day of judgement, although the pharaoh and his next of
kin might have been less troubled by the outcome of the judgement than
ordinary mortals. This judgement is often depicted in tombs, temples and
papyrus manuscripts. The heart of the deceased lies on a scale and is weighed
against a feather symbolizing Ma-a-t, the Egyptian conception of "proper order
and conduct". Thot does the weighing in presence of Osiris who presides over a
court of 42 judges.
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If the scale is in balance, the deceased is introduced in triumph to Osiris, if not,
he is devoured by the "Eater of the dead". The analogy with various religions to
develop later in history is obvious, but even more interesting is the existence of
the conception of "proper order and conduct" or, in other words, generally
accepted forms of standardized behaviour. Certainly not standardized for all
people in the social pyramid, but standardized, surely, for the different classes.

The pharaoh, and sometimes also the prominent aristocracy, spends unbelievable
resources on their tombs. Not in the least, of course, to gain prestige during life,
but primarily to be identified with the Gods and particularly Osiris and to be
made part of the sun-cycle as a prominent passenger in the "sun boat of the
millions". During the 18th Dynasty there are, for the first time, clear indications
that the priestly class is gaining importance to the detriment of the pharaoh's.
They become strongly hierarchically organized and the higher offices are made
hereditary.

Pharaoh and his next of kin.
The pharaoh and his next of kin are at the top of the pyramid and it is here that
the wealth, power and prestige accumulate in all magnificence. Monumental
tombs, designed by the best of architects, built by the best builders and
decorated by the cream of artists and craftsmen to last for a godly eternity. A
luxurious palace life, with costly furniture and utensils, banquets with an
abundance of food and wine. Numerous servants, musicians playing flute,
clarinet, oboe, trumpets, lyres, harps, tambourines and rattles. Dancers and
concubines for distraction. Great deer, gazelle and lion hunts. Not only is the
pharaoh the worldly ruler, he also represents the Gods for the people and the
people for the Gods. He is the living example of the creative god on earth and
fulfils the role of God as creator - bringing order where there is chaos. He is
responsible for the well-being of his people and serves their interests as the
"Good Shepherd" of the Old Testament - a phrase we know too from various
Egyptian inscriptions. For this purpose he presides over the priestly class, the
army and the public servants. Still, his authority never goes unchallenged. High
offices come to be regarded as hereditary and privileges spread from the
aristocracy to the humbler classes. The resources of the state treasury erode by
warfare, gifts of land and exemption from taxation. Humbler people become
little pharaohs with the pretensions of big ones. Weakened by internal conflicts
and the diffusion of power, the pharaoh's realm maybe overrun by nomadic
barbarians, establishing their own kingdom. A victorious general may successfully
challenge him and establish his own dynasty. Through cunning and intrigue, the
high priest may follow the general. And so the cyclic pattern of traditional
society, repeated again and again, unfolds.
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7.4.1.2
ROME (510 Be - AD 476)
There is a prolific literature on Rome. From Gibbon's22 and Mommsen's23
classic general histories, Starr's24, Rostovtzeffs25 and MacMullen's26 more
specialized writings to a host of works of other authors. Brosse27, Van
Stuijvenber~, Dudlef9, Veyne30 and others, follow a more recent trend and
deal with almost all important aspects of common daily life in Rome. From its
earliest beginning to its fall. Some aspects of this daily life, such as politics, the
family, religion and technology are particularly relevant to our study and we
briefly review them in the following paragraphs. We end by quoting the Roman
historian Ammianus Marcellinus on one of the causes of Rome's downfall - the
Barbaric invasions.

Politics, state and law.
The political terminology, institutions and law systems of the Roman empire in
its heyday, survive the fall of Rome during centuries to follow. If not everywhere
in practice and unchanged, then certainly in the minds of the more barbaric
western rulers as a constant reminder of a desirable and glorious past. It is for
this reason, among others, that we briefly review some aspects of politics, state
and law. Before Romulus, as tradition has it, founds Rome in the 8th century
BC, the hill villages are patriarchal societies based on a primitive form of
Eurasian grain farming. Changes start when Romulus appoints 100 advisers, the
"hundred fathers", which form the first senate. Their descendants are called
patricians. In Romulus's times, 3 tribes live in the hills along the Tiber and each
tribe (tribus) is divided in a number of smaller units, the curiae. Originally, these
must have been groups of neighbouring families, very much like the extended
families making up a village in the early cultivator societies.

22 Edward Gibbon, The history ofthe decline and fall ofthe Roman Empire (London: Strahan
and Cadell, 1791).

23 Th.Mommsen, Romische Geschichte (Berlin: 1854 - 1856).

24 e.G.Starr, The Beginnings of Imperial Rome (Ann Arbor: 1980).

25 M.Rostovtzeff, The Social and Economic History of the Roman Empire (Oxford: 1957).

26 R.MacMullen, Roman Govemment's Response to Crisis: AD 235 - 337 (London: 1976).

27 Jacques Brosse, Klaus Miiller, Paul Moschberger und Hans U. Settler, Dos Tiigliche Leben:
I()(){)()(J Jahre Ku/tur im Bi/d der Geschichte (Bern: Scherz Verlag, 1961).

28 W. van Stuijvenberg, 5()()() jaar dage/ijks leven: de antieke wereld (Amsterdam: Uitgeverij
Amsterdam Boek N.V., 1975).

29 Donald Dudley, Roman society (London: Penguin Books, 1987).

30 Paul Veyne, Geschiedenis van het persoon/ijk leven: van het Romeinse Rijk tot het jaar
duizend (Amsterdam: UitgeversmaatschappiJ Agon B.V., 1987).
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They form the basis of primitive tribal meetings, the comitia curiata. When the
size of the system increases, the chief becomes a hereditary king. This situation
does not last and soon, when a king dies his offices are taken care of by
senators, each of them ruling for 5 days (inte"ex) until a suitable new king is
found. The position of a new king has to be confirmed by the comitia curiata.
The early Roman kings combine political, judicial, religious and military power
- their imperium. The senators represent groups of great social importance - the
gentes. The gens is probably a very old tribal unit of the band or clan type, going
back to a common ancestor, with its own diffuse and intermittent political and
economical organization and a well defined territory. The power and influence
of the leading aristocratic gentes is, to a considerable degree, based on the role
of groups of dependents - the clientes. The clientele is one of the oldest Roman
institutions and clientes are probably free men with very limited material
resources, which place themselves under the protection of apatronus. Paying for
this protection by performing certain services, voting in the patron's favour in the
committees, and showing loyalty and respect, thus adding to the status of the
patron.

Aristocracy causes envy, and king Tarquinius (616-579 Be) is the first of whom
we know that tries to strengthen his position by supporting lesser people, thereby
eroding the position of the aristocrats. He and some of his successors, rule
without the comitia curiata, robbing the aristocracy of part of their wealth and
privileges and initiating the comitia centuriata, a kind of people's meeting in
which the citizens are grouped in so called centuriata, based on their material
wealth and the arms they can raise in times of war. In 509 BC the last
Tarquinius is ousted by conspiring aristocrats and Rome changes from a
monarchy to a republic. In the period until 509 BC, law is entirely common 
unwritten - law. This ius non scriptum is a mix of custom and priestly and kingly
decrees and regulates the relations between individuals and between individuals
and the Gods31

• Law (ius) in this period but also, be it to a lesser extent, in
later times, is inseparably linked with divine law (fas).

Around 509 BC, Rome exercises control over an area of about 822 square
kilometres with some 30.000 to 40.000 people and average population densities
of 40 - 50 persons per square kilometre3

• The ultimate power in the young
republic is exercised by two men - the consuls. These are chosen by the comma
centuriata and initially stay in office for one year without the possibility of re
election. Although the consuls are nominally subjected to the votes of the
comitia centuriata, the imperium rests with them.

31 G.H.Halsberghe en G.Halsberghe, Woordenboek van de KJassieke Cultuur: Techt in Rome,
Techtsbronnen in Rome en rechtswetenschap (Antwerpen: Standaard Uitgeverij, 1989, 654
662).

32 Tim Cornell en John Matthews, Atlas van het Romeinse Rijk (Amsterdam:
Uitgeversmaatschappij Elsevier, 1983,28).
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In addition to the consuls, there are various magistrates. The magister equitum
commanding the cavalry, the quaestor seconding the consuls and the censor in
charge of levies, taxes, rights and duties of citizens. There is also a magistrate
with purely religious duties who is not allowed to hold any other office - the rex
sacrorum. In other words, the Roman aristocracy, in the first quarter of the 5th
century Be, purposefully initiates structures to prevent anyone from attaining
kingly status with the corresponding imperium. It is, however, not long before the
power of the aristocrats wanes and the plebs becomes an important factor in
society. It is difficult to reconstruct the exact nature of this plebs, but it is likely
that they are people with little or no privileges. Peasants, craftsmen,
shopkeepers, merchants and the like. Eventually the patricians, around this time
maybe some 140 families, are forced to recognize the plebs' organization in the
Lex Pub/ilia (471 Be) and the Leges Valeriae Horatiae (449 Be). Law becomes
codified - ius scriptum. The process of shifting power comes to an end when the
decisions of the concilium plebis (plebiscita) become law. In time, the tribuni
plebis become important citizens themselves and join the older elite.

Rome's policy with respect to those that meet defeat, is a mix of cruelty,
generosity and pragmatism. Sometimes victories are followed by massive
slaughter, confiscation of estates and enslavement of the survivors. Generally,
however, the conquered are either incorporated into the state and become
citizens without the right to vote, are allowed a kind of "home rule", or become
full citizens. In other words, most of the conquered, after some time, become
"club members". In the period 300 Be - 100 AD, all Italian tribes are romanized
and ethnic, language and other cultural differences gradually disappear. Next to
the ius civile with its ius publicum, regulating the organization of the Republic,
its ius privatum, regulating the relations between individuals and the ius sacrum,
regulating the relation with the Gods, new law types appear. The ius honorarium
is based on magistrate's decrees and supports the application of the ius civile.
The ius gentium is a kind of international law, laying down the rules for non
Roman citizens. At the time of the Punic wars, it is estimated that the
population of free Romans, those that have the right to vote, amounts to
approximately 1.000.000 and that Rome has a population of about 150.00Q33.
After the Punic wars, Rome's conquests continue and under Trajan (AD 98-117)
the empire is at its greatest size (see figure 38).

The empire's growth is accompanied by many changes in the political system and
just before its downfall in the fourth century AD, the system can briefly be
described as follows. Although the state is headed by two emperors, for the
outside world they act as if they were a unity.

33 Tim Cornell en John Matthews, Atlas van het Romeinse Rijk (Amsterdam:
Uitgeversmaatschappij Elsevier, 1988, 42).
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Military and civil power - at least from the rank of centurion - are not separated
and law making is the prerogative of the empero~. Both the eastern and
western field armies are commanded by a Magister Peditum, the commander of
the infantry, and a Magister Equitum, the commander of the cavalry. Next come
the Comites and the Duces - titles that can still be found in, for example, the
English "count" and "duke" - in command of the regional armies. The "century",
commanded by a centurion, is the backbone of the Roman army and in essence
this army is an infantry army. Each legion consists of 9 ordinary cohorts and 1
double sized cohort with the best fighting soldiers and headquarters personnel.
In each cohort, generally, there are 6 "centuries" of 80 men, consisting of milites
gregarii (common soldiers), plus the optio (second in command) and the tessarius
(sergeant of the guard). The army, before the fourth century between 200.000
and 300.000 men, increases to some 600.000 men with a large cavalry component
and elite legions. Other forces sink to the level of soldier-farmers, the
limitani35

•

At the top, and discounting the emperors and court officials, civil government
is headed by the prefects of the 9 major provinces. Their responsibilities are
manifold and include the organization of the collection of taxes and the
representation of their provinces at court. The Magister Officiorum controls all
administrative personnel under his jurisdiction and the Comes Sacrarum
Largitionum has the supervision over the mines, the mint, the payment of
salaries and the collection of taxes in cash. We know little about the size of the
army of lesser public servants in the last centuries or two of the Roman empire,
but they must have numbered in the tens of thousands and Rome at this stage
surely is an over-mature centralized bureaucracy.

Pater familias.
In historical times it are not the gentes, but the family that constitutes the basis
of Roman society. Family, in the Roman situation, applies to the entire
household with all its material possessions and people. It applies to the land, the
buildings and the cattle, as well as to the next of kin, the clientes, the free
labourers and the slaves. The head of this household, thepaterfamilias, exercises
almost unlimited power to which all members of the household are subjected.
He can even decide to have a member of his household killed or sold into
slavery.

34 Tim Cornell en John Matthews, Atlas van het Romeinse Rijk (Amsterdam:
Uitgeversmaatschappij Elsevier, 1988, 202).

35 Richard Holmes, The world atlas of warfare: military innovations that changed the course
of history (New York: Viking Penguin Inc., 1988,23).
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It has often been claimed that Rome's economy, and particularly the economy
of the rural households such as, for example, the latifundia, were strongly
dependent on slave labour. Recent studies contest this vision36

• Nation wide,
Veyne estimates that slaves in the 4th century AD, constitute only about one
quarter of the agricultural labour. The majority of peasants being free men. In
daily life not much better off than slaves, but nevertheless free from the threat
of being sold and separated from their families. If a slave is not an agricultural
labourer, he is usually a house servant. Whether working the land, our serving
his master in the house, a slave is part of the Roman household. Right until the
disintegration of the western Roman empire, the power of the pater familias is
only limited by moral considerations and customary law. Even the grown-up
children have no independent legal status and only when the pater familias dies,
are they freed of his power and becomepatres familiarum themselves. The family
is a kind of mini tribal state in which the pater familias combines the functions
of legislator, judge, priest and owner of all property, including land - he too has
his own imperium.

Religion.
Roman religion, until the rise of Christianity, strikes the modern observer as a
rather chaotic hotchpotch of rituals and ceremonies. Cults and religious concepts
are borrowed freely from Greek and other civilizations. The first Apollo temple,
for example, is already constructed in 431 B.c. The Greek cults and concepts,
with their emphasis on securing the fertility of man, beast and soil alike, satisfies
the needs of a primitive Eurasian grain cultivation society. They can even, in a
more developed form, cover the political activities and rising imperialism of the
Republic. In the much more cosmopolitan urban society of the later empire,
however, they fall short of the need for more individually centred religious
expressions. Traders, merchants and slaves bring the first of the individually
centred religions to the empire and some of them, like Mithraism, spread
rapidly. Certainly when they become popular with the legionairs. To secure
health and prosperity for its members, it is the duty of the pater familias to
perform the necessary rituals in the household. Priest-magistrates do the same
for the village, town and district societies and gradually a complicated system of
public religious services develops. Those performing the ceremonies are not a
professional class, but members of the ruling aristocracy, holding public and
military positions of importance at the same time. Most important are the
pontifices, supervising state services and the calendar, the augures, forecasting the
future, and the Decemviri Sacris Faciundis, responsible for the holy books and
"foreign" religions. All these are subjected to the power of the Pontifex Maximus.
In the third century AD, monotheistic Christianity starts encroaching on the host
of traditional deities and when emperor Constantine announces his own
acceptance of the faith in about 320 AD, Christianity becomes the state religion.

36 Paul Veyne (ed.), Geschiedenis van het persoonlijk leven: van het Romeinse Rijk tot het jaar
duizend (Amsterdam: Uitgeversmaatschappij Agon B.V., 1987,46-60).
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Technology.
Production in the Roman empire is essentially small scale production, drawing
its know-how and labour from the family and assisted by apprentices and slaves.
With the possible exception of state owned enterprises such as, for example, the
arms factories and grain mills in the fourth, century AD and the large scale
production of cereals and other food crops, the Roman economy is one of
craftsmen rather than industrial and large scale organization. In general, the
production and distribution process is not clearly separated and most of the
articles offered for sale are sold in the shops where they are manufactured. This
is not to say that the Romans fall short of technical ingenuity, nor that they
cannot apply technology when necessary. Their roads, buildings, aqueducts, water
wheels and military machinery, all bear witness of remarkable engineering skills.
With the possible exception of the use of the arch in construction work, however,
there are no innovative technological breakthroughs. The failure to achieve a
more "industrial technology" is often attributed to the system of slavery, as a
result of which, supposedly, there is little incentive to lower the cost of
production by means of mechanization. As a mono causal explanation, however,
this would appear to be too simple. The economic role of the slaves is probably
not all that important and when there is a real incentive in mechanization,
solutions are found. As is the case in agriculture with the valus or reaping
machine, when the traditional Eurasian grain farming system could no longer
cope with the growing demand for grain. Equally important in this context is,
probably, the fact that the classic societies have only imperfect metal working
technologies. All machinery is made of wood and wooden machinery is of
limited use in the construction of powerful machines.

Barbaric invasions.
We have already emphasized a number of times that many of the empires finally
carne to grief because of the activities of relatively small hordes of invading
barbarians. Few, if any, of the ruling elite at the time realized that their mighty
and seemingly invincible states were little more than "giants on clay feet".
Certainly not Ammianus Marcellinus (AD 330 - 400), a historian living during
the reign of Theodian, when he, rather contemptuously, describes the barbaric
Alans in his work "Remm gestamm"37.

''Huts or plough-shares are unknown to them and it is rather the case that
they live from meat and milk, of which they have an abundance. They set
off on their wagons, which they cover with curved bark of trees, and drive
thus through limitless wilderness. When they find pastures, they arrange the
wagons in a circle and seek food like wild animals. When the food is
exhausted, everything is put back on the wagons and they move on.

37 Hans-Joachim Diesner, The Great Migration: the movements ofpeoples across Europe AD
300 - 700 (London: Orbis Publishing, 1978, 70).
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It is here that the men couple with the women and there, too, the children
are born and brought up. The wagons are their dwellings and this is why they
feel at home wherever they are. Their livestock is driven in front of them, no
attempt being made to keep large and small creatures in separate groups.
They have a particular preference for horses.[ J They are very like the
Huns in everything, but more moderate in their whole way of life. Robbing
and hunting, they venture as far as the Palus Meotis and to the Cimmerian
Bosporus but likewise to Annenia and Medea. While quiet and peaceful
people wish for leisure, they find pleasure in war and danger. Only he is
considered fortunate who breathes his last in battle. He who becomes old
and leaves this world by a natural death is reviled by them as degenerate and
cowardly. They consider it particularly laudable to kill a man, to cut off his
head and remove his skin, which they hang on their horses as a decoration.
They have no temples and no sacredplaces; not even a rush covered hut can
be seen anywhere. [......J Slaves are unknown to them since they all are of
a noble race. As their leaders, they will choose men who enjoy respect
through long experience in war':

7.4.1.3
EUROPEAN FEUDAL SOCIElY (800 - 1320)
For the reconstruction of some important aspects of daily life, we take western
Europe in the period roughly between 800 and 1320 - the Early and High
Middle Ages. Since we are particularly interested in western feudalism, we will
confine ourselves to the lands that more or less coincide with the contemporary
domains of France, Germany, England and the Netherlands. In order not to
limit our scope unnecessarily, we will occasionally look towards other regions
too. Colin Platt's "Atlas of Medieval Man"38 provides an excellent comparative
global study of medieval man. Joan Evans's ''The Flowering of the Middle
Ages"39 is a most valuable source regarding many aspects of daily life.
Restricting our attention to a limited area, does not mean that the conditions are
the same everywhere. Feudalism, in time and space, takes distinctly different
forms in, for example, France, England and Germany. Still, there are, we think,
enough similarities to reconstruct a kind of ideal typical western European
setting. We take western Europe not so much because of its importance in world
history in the period 500-1500, but because the period sees developments which,
by 1500, foreshadow the end of almost 4500 years of traditional society.

Nature of feudalism.
Feudalism can best be defined as a means of carrying on some kind of
government on a local basis where no, or only a weakly organized, state exists.

38 Colin Platt, The Atlas of Medieval Man (London: Dorling Kindersley Limited, 1979).

39 Joan Evans, The Flowering of the Middle Ages (London: Thames and Hudson Limited,
1985).
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A period of feudalism usually follows, as we have seen in almost all civilizations,
the collapse of a patrimonial empire or a centralized bureaucratic state. The
sovereign, whoever he is, is no longer capable of paying his followers and
officials in money and has to revert to payments in kind - most often land. The
occupants of land hold it as tenants, usually in exchange for military service. The
tenure then passes to the heirs of the original holders and so remains in a
particular family. Not only the sovereign pays his followers and officials in land,
but also the vasal and soon a feudal pyramid develops with a sovereign, liege
lords, vassals, sub-vassals and so on. In the villages, the lowliest vassal of a lord
is, in turn, lord over all his subjects. In the rural areas, the political, economic
and often religious authority, is combined in the manors. In the urban areas it
are the guilds that play an important role.

Rural life: manors.
Like all cultivator and peasant societies in the periods we have discussed so far,
medieval society is largely preoccupied with the elementary task of providing
food. More than 90 per cent of the population finds its living in producing food,
indicating the precariousness of its supply. Droughts, pests, diseases and the
devastations of war, always lurk nearby and hunger and famine are always close.
The small size of the cities in western Europe compared to the cities of the
Mediterranean, Middle East and China, indicates the limited capacity of the
agricultural system. Table 36, presents a comparison of 8 cities in the period
814-1500.

Table 36.
Number of inhabitants in 8 cities in the period 814-1500.

850

1400

1500

1500

950

850

814

800

Aix-Ia-Chapelle (Aachen)

Cologne

Augsburg

Naples

Cordoba

Constantinople

Baghdad

Ch'ang-an

3000

20000

40000

100000

500000

200000

500000

100000o

Source:
Norman Stone (ed.), The Times Atlas of World History (London: Times Books Limited,
1989).
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The largest landowners are the king, the liege lords, their vassals, monasteries
and rich officials. To get some idea of the size of the manorial systems, table 37
presents a review of some of the possessions of monasteries in Belgium, France
and England in the period 850-1260.

Table 37.
Some monastic possessions in Belgium, France and England in the period 850
1260.

850

850

1066

1260

MONASTERY

Saint-Germain-des-Pres (France)

Saint Bertin (France)

Tavistock (England)

Ely (England)

HECTARE~

16000

32748

1200

28000

Source:
Bernard Slicher van Bath, De agrarische geschiedenis
van West-Europa: 500-1850 (Utrecht: Het Spectrum BV, 1987).

Some of the systems are not only large, but also complex. The abbey of Ely, for
example, owns 1050 farms in 116 villages, distributed over six shires. In addition,
1200 people in another 200 villages are dependent on the abbey4O. The villeins,
the peasant cultivators entirely subject to the lord and attached to the manor,
are obliged to transfer their surplus production to the lord and the manor.
Quoting Slicher van Bath41

:

''In the early Middle Ages, most rulers had no permanent residence and they
continuously moved with their entire household from one property [manor]
to another, devastating the land like a flight of locusts':

The manors have three features worth emphasizing - a high degree of self
sufficiency, a widespread use of servile labour and the unity of political, religious
and economic spheres of human activity.

The manors are self-sufficient in almost all fields. They grow their own crops,
raise their own meat and work animals, mill their own grain and bake their own
bread. Agricultural equipment is made by the manor's blacksmith, thread is spun
and cloth woven by the women in the cottages.

40 Bernard Slicher van Bath, De agrarische geschiedenis van West Europa: 500-1850 (Utrecht:
Het Spectrum B.V., 1987, 49).

41 Bernard Slicher van Bath, De agrarische geschiedenis van West Europa: 500-1850 (Utrecht:
Het Spectrum B.V., 1987, 42).
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The principal product of the manor remains food and since only a small majority
of the population lives outside the manor, little of this food is sold on the
markets and, consequently, the amount of money in circulation is low. Manorial
estates are associated with village settlements and open field farming. The arable
land is arranged in two or three large fields, simple crop rotation is practised
and each peasant has land in each of the fields. In each open field the same
crop is grown and operations have to be carried out simultaneously. The change
from two field to three field systems is, from an agricultural point of view, the
most important innovation of the era and it is of interest to see how the old
Roman two field rotation system compares with the three field rotation. Under
the two field system, half the land is planted with winter grain while the other
half is left fallow. The next year this sequence is simply reversed. The three field
plan divides the arable land roughly into thirds. One section is planted in
autumn with winter wheat or rye. The following spring the second field is
planted with barley, oats, peas and beans. The third field is left fallow. The next
year the first field is planted with summer crops, the second left fallow and the
third put to winter wheat. The three field rotation system has several advantages
over the older systems. It (1) increases the area a peasant can cultivate by one
eighth and pushes up his productivity by one-half, the (2) labour of ploughing,
sowing, weeding and harvesting is distributed more evenly over the year and thus
increases efficiency, the (3) crop diversification and the different periods of
planting and reaping reduce the chance of famine and the (4) nitrogen fixing
properties of legumes like peas and lentils, planted in spring, push up the
subsequent cereal yields. The most important advantage, however, lies in the fact
that (5) spring planting dramatically steps up the production of oats, the best
possible food for horses, and enables peasants to keep them.

Servile labour is another characteristic of the manors. From their lord the
villeins receive the right to cultivate some of his land for their own benefit. In
return, they have to cultivate the demesne, the estate of their lord, for his
benefit and pay other duties in money and kind. The lord inherits his villeins and
the villeins their lord and the duties to be paid to him. Servile labour differs only
from slavery in that the lord has no right to sell his villains but, measured by the
frequent peasant uprisings, the system must have been deeply oppressive.
Craftsmen and artisans are also servants to the manor.

The last important feature of the manor system is its unity of political, economic
and religious spheres. The roles of political chief and employer and, sometimes,
also of pastor, are combined in the person of the lord of the manor. It is taken
for granted that the lord exercises his authority in ways materially beneficial to
himself. In weaving the political, economic, religious and social threads of daily
life into the pattern of one fabric, under leadership of the lord, the Middle Ages
reiterate forms of community organization we have already seen as early as 5000
Be.
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Town life: guilds.
After the fall of Rome and after the expanding Islamic world has cut the
commercial ties between the West and the East, many of the ancient cities decay
and their populations dwindle. No matter how small the population of a city is,
food, wool, leather, iron, peat, and many other things have to be imported from
the manor. In turn, its own products and services are exported to the rural areas.
Since the town household consumes a smaller portion of its output and sells a
larger portion than the manor household, trade gradually revives. This, usually
local, trade is conducted by the exchange of money rather than by barter. Trade
presupposes ownership of whatever is traded and since trade is often based on
future deliveries, payments must be based on some kind of contract. Both
property and contract, therefore, are the responses to urban life. A weak central
government and the strong political and economic emphasis on the manors,
make it possible for townspeople to obtain privileges and, gradually, some power
of self-government. Merchants and artisans obtain the beginning of property
interests in their combined dwellings and shops and their households become
economic units, much more than the households of the villeins. Within the
towns, merchants and craftsmen form associations or guilds and obtain the
political authority of making binding rules and judging, fining and punishing
violations of these rules. The guilds protect their own members, see to it that
work is done by reliable and experienced persons and provide a means for
vocational education. As far as relative freedom is concerned, the path of escape
is from manor to town - "Stadtluft macht fret"'. The liberties that the towns
gradually win remain corporate liberties. The townsmen do not so much possess
individual rights, as rights which follow from being a resident of a particular
town or a member of a particular guild.

In both country and town, medieval life remains full of uncertainties. There may
be crop failures resulting in famine or in high prices because grain has to be
transported from one area to another. Or, more likely, a combination of both.
When the lord wages war against his rivals, it are the villeins that bear the costs.
Or, when he is captured by his enemies, pay the ransom. In the towns, the
merchants face the choice of all commerce - what to buy, when to buy, when to
sell and at what price? Their greatest uncertainty is which of the choices will
result in most gain or least loss. For a long time during the Middle Ages,
however, these choices remain almost alien to the medieval norms and values
and the spirit of the economy is rather to prevent competition, risk and
speculation.

Somewhere in the thirteenth century the feudal system, directed towards security
and stability rather than towards change and growth, gradually goes into decline.
The towns grow and the demand for food increases. The large scale use of
horses in combination with the three-course rotation system enable the lords of
the manors to take new land into production.
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Usage and law, however, do not cater for the uncustomary labour of clearing
new land, often far away from the old villages, and the lords of the manors are
forced to grant privileges, including the right of property, to their villeins.
Increased production and a growing demand, lead to an increased money
circulation. Then, as we have already seen, the expansion within the feudal mode
of production is followed by a contraction - the political, economic and cultural
crisis of the fourteenth century. Within 100 years, the population drops from
around 74 million to barely 60. Labour to produce food and know how to
produce manufactured goods become relatively scarce and more and more
privileges are granted to the peasantry, craftsmen and merchants. The decline
of the feudal system is further enhanced by an innovation in the art of war,
stemming from shortly before the crisis. Around 1300, the knowledge of
gunpowder fired weapons reaches Europe at a time when casting techniques,
using blast furnaces and water powered hammers and bellows, are already
developed as, for example, in the Rhineland. See also paragraph 7.2.3.2, page
288. The armoured cavalry fielded by the feudal lords, loses its military capacity
to professional armies that combine infantry with siege artillery and cavalry. The
siege cannon ends the usefulness of the castle that had supplied the lords, for
more than six centuries, with fortified bases from which they could both defy
their feudal superiors almost with impunity and control their villeins.

7.4.1.4
CHINESE YUANG AND MING DYNASTIES (U79 • 15(0)

China and Europe around 1200.
China, discounting a number of relatively short periods of feudal regression and
one longer period between AD 280 - 581, has been a centralized bureaucracy
since 221 BC (see also paragraph 7.3.2.7, pages 315-319 and paragraph 7.3.3.6,
pages 336-339) and in 1200 the northern and southern Sung emperors have been
ruling the Empire of the Middle since 960. After 1000 the population, then
about 60 million, starts growing. Agricultural innovations accumulate and the
rice growing potential of the Yangtze valley is more fully exploited. In 1100 the
population rises to 100 million and in 1200 even to 115 million. Europe too (see
paragraph 7.3.3.1, pages 320-327) has its own period of economic recovery. Not
as a centralized bureaucracy, but as a chequer board of feudal states and units.
Vikings and Magyars are neutralized, the Crusades provide new impetus for
trade and agricultural innovations boost the production of cereals. Also here, the
population slowly grows from 34 million in 1000, to 41 million in 1100 and 55
million in 1200.

Mongols.
In 1234, the Mongol storm breaks lose over the prosperous Sung empire and in
1279 the last Sung emperor, together with his entire entourage, commits suicide.
Eight years earlier the Mongol leader Kublai Kahn had already founded the
Yuang Dynasty and now establishes his rule over southern China as well.
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Chaos, wholesale slaughter and the usual floods followed by wide spread famine,
cause a sharp decline in China's population. Mongol military dictatorship
maintains the old governmental structures, including the state academies, but
issues strongly discriminative laws against the southern Chinese and these are
excluded from almost all positions of real political power. The negative sides of
the Mongol rule are accompanied, in development perspective, by a number of
more positive developments. China reaches it largest extent and Tibet becomes
a Chinese province. Contacts with the outside world are re-established. Trade
flowers, is being rid of Confucian prejudices against trading and merchandising
and, generally, there is an air of tolerance towards foreigners, their cultures and
their religions. Traders, technicians and western clerics gain a foothold at the
courts of the Kahns. Internal transport and communication infrastructures are
improved. China, in a sense, becomes a more multiform, dynamic and outward
oriented society.

The majority of indigenous Chinese, particularly in the south, are reduced to
mere slaves working on immense Mongol properties and their revolts become
increasingly difficult to control. Simultaneously the resentment among the former
Chinese elites leads to rebellions in this quarter as well. First the Mongols lose
control over southern China and eventually the rebel leader Chu Yuangchang
overcomes both the Mongols and his Chinese adversaries. The Mongols are
driven back to steppes they had come from a hundred years earlier, although for
some time they continue to be a threat for China proper. Again, China has not
"permanently" disintegrated into a conglomerate of feudal units and centralized
rule is re-established. If we analyze the reasons of the decline of Mongol
supremacy over China, we find many of the traditional regression causes 
continuous power struggles between the Mongol elites (one-third of all Mongols
rulers are murdered by rivals), revolts of peasants and Chinese elites, indulgence
in extravagant luxury by the Mongol rulers and, of course, the recurrent floods
and the following inevitable famines. For the first time in history there is yet a
new cause - staggering inflation brought about by the indiscriminate issue of
paper money.

Ming.
In 1368, Chu Yuangchang founds the Ming Dynasty and centralized bureaucratic
rule is soon established again. With the wisdom of hindsight one cannot but
wonder whether the epitheton "Ming", meaning "clear, brilliant", is appropriate
for the Ming period between 1368 and the end of the period presently under
discussion. The behaviour of the emperors becomes more and more despotic.
Between 1380 and 1393, for example, there are large purges among the civil
servants to which tens of thousands fall victim and all power now concentrates
on the person the emperor. The secret police, only responsible to the emperor,
becomes a major tool of government. There is continuous fighting between the
various factions at court and the direct influence of the eunuchs sees its heyday.
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Although the state academies are revived - some of the lower classes are given
access to them and the state exams become a conditio sine qua non to enter into
the civil service - the effects are not all positive. The candidates from the lower
classes can only complete their education at very high costs to their families and
the incurred debts are a factor again which leads to a very high level of
corruption. The naval expeditions, starting in 1371 (see also paragraph 7.3.3.6,
page 338), and probably initiated to demonstrate the power and brilliance of the
Empire rather than to establish structural trade links, which must hav,e been
inconsistent with the Confucian ideology anyhow, are aborted in 1435 and the
fleets destroyed. The reasons for aborting this dynamic outward oriented move
are not clear. It may have been that the emperor wanted to curtail the power of
the eunuchs which had played a significant role in the expeditions. More likely,
however, are economical reasons - the costs of the continuing war against the
Mongols and marauding Japanese pirates, the extension of Peking, the
restoration of major canals and the renovation of the Great Wall.

China and Europe around 1500.
The firsts effects of the Mongol rule are dramatic as far as population figures
are concerned. Around 1200, as we have seen earlier, China supports a
population of some 115 million. In 1300 this figure drops to 85 million, only to
reach an all time low of 75 million under the Ming in 1400. Europe, between
1200 and 1300, continues its economic recovery and the population increases
further from 55 to 74 million. Around 1320, the "Crisis of the 14th century" hits,
the feudal mode of production collapses and in 1400 the European population
dwindles to a mere 60 million. When we compare China and Europe in about
1300, there is an interesting observation to be made. In China, the Mongols have
established centralized bureaucratic rule and China proper (southern and
northern China) supports a population of 85 million on an area of approximately
4 million square kilometres. Europe is a conglomerate of feudal entities
supporting a population of some 74 million on an area of approximately 4,5
million square kilometres (excluding the almost uninhabited areas in Russia). In
other words, two essentially different fabrics of society end up with having
roughly the same support capacity of the land. Mter 1400, in both China and
Europe the population starts growing again and in 1500 reaches respectively the
100 and 81 million marks. When the 15th century draws to an end, a cursory
analysis of the "development potential" of both China and Europe finds them
more or less at par, although China would appear to have slightly better cards
for a breakthrough towards a "modern" world. Yet, in the next period it will be
Europe that achieves this breakthrough and China that joins the league of
laggards in development. What elements in the structure, culture and institutions
of Chinese society, we wonder, brought about this lagging behind? Certainly not
the absolute level of knowledge and science and know how and technology (see
table 20, pages 277 - 287). But, what then?
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Confucianism and the fabric of Chinese society.
China, in the period presently under discussion, and long thereafter, is
characterized by a religious multiformity based on a host of religious concepts.
Old shamanistic beliefs blend with Taoism, Confucianism and Buddhism.
Confucianism, itself a blend of all kind of undercurrents, after its
institutionalization in the first century Be, becomes the guiding principle of
Chinese ethics. We have no reliable historical sources related to the life of
K'ung-fu-tzu, the "Teacher K'ung", later latinized to Confucius, since his first
biography only appears 400 years after his death. It is, however, believed that he
is born in 551 and dies in 479 BC. This places his life and thoughts in the
Eastern Chou period, when the feudal order is replaced by a more centralized
bureaucratic way of government. In his teachings Confucius idealizes the earlier
Chou periods with their pronounced feudal system and advocates a society with
a strong hierarchical structure and very strict ethical and social norms. In a way,
his teachings can be seen as an attempt to revive the unrigged feudal society of
the past. In the earlier Chou periods, the proper ceremonial acts were still
adhered to (the rites) and the cardinal virtues - personal integrity, justice, loyalty
to superiors, reciprocity and solidarity - practised. The emphasis on ceremonial
acts and cardinal virtues - of bygone times - are the hallmarks of Confucianism.
The teachings of Confucius are very much centred on man's life in this world
and symbolize a kind of "Weltbejahung" and a belief in benign man. Confucius'
statements such as, for example, "How can one understand death if one cannot
even understand life" and "Respect the spirits, but keep them at bay'J42, illustrate this
"Weltbejahung". Meng-tzu, latinized as Mencius (372 - 289 Be), further develops
the thoughts of Confucius and gives them their highly orthodox and dogmatic
interpretation43

• Confucius and Mencius take man to be essentially benign and
base their teachings on this principle. Hsiin-tzu (300 - 237 Be), conversely,
emphasizes that man is evil, but can better his ways by education in rites and
classics. Rites and books then become the primary foundations of virtue and
wisdom. Around 221 BC, when the Ch'in dynasty ends the feudal "Period of the
Warring States" and establishes a centralized bureaucracy once again, yet
another element is added to the blend of Chinese ideology. Based on the
teachings of earlier philosophers like, for example, Chang Yang (died in 338 Be)
and Han-fei-tzu (died 233 Be), the interests of the state are declared of primary
importance and the emperor is seen as endowed with absolute power. Only the
warrior and peasant classes are considered to be of benefit to the state and from
the former a class meritocratic aristocracy can be created. Unproductive classes,
such as, for example, traders, merchants and scholars, are not to be tolerated at
all.

42 D.van der Horst, Geschiedenis van China: algemeen overzicht van de Chinese geschiedenis
en cultuur vanaf de a/leroudste tijden (Utrecht: Het Spectrum BV, 1987, 30).

43 D.van der Horst, Geschiedenis van China: algemeen overzicht van de Chinese geschiedenis
en cultuur vanaf de a/leroudste tijden (Utrecht: Uitgeverij Het Spectrum BV, 1987,31).
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Around 1500, Chinese ideology contains a number of elements which, in the next
period and together with a number of elements in other spheres, will prove to
be detrimental to further development. The collective experiences from the past
- particularly the Chou period of nearly 2000 years ago - are the guideline for
correct behaviour in the present. They constitute the natural order of things and
this natural order is the foundation of the moral order. Firstly, there is the
strong emphasis on hierarchies, going back to Confucius himself, extending from
the family (''Let the father be a real father and the son a real son'~ to the state
(''Let the ruler be a real ruler and the subject a real subject'~. Around the third
century BC, the ideas of absolute power for the ruler, primacy of the state and
the division between productive (rulers, warriors and peasants) and unproductive
classes (traders, merchants and scholars) become linked to the hierarchical
thinking. Secondly, there is the educational system - the state academies for civil
servants. No matter how progressive - judged by their size, organization and
academic level - they consistently confirm the primacy of ancient norms and
values. The objective measure for proper behaviour, "It, is the standard against
which educational progress is measured and centres on customs, rites and
ceremonial behaviour. This again is reflected in the curriculum which focuses on
ancient literature, civil management and virtues like, for example, unconditional
loyalty and respect towards superiors, trustfulness and dependability.
Mathematics and other more mondaine subjects are kept out of the curriculum.
Thirdly, the entire ideology complex becomes institutionalized to a high degree.
Infringement of the rites and their inherent spiritual values, the latter passed
down for nearly 2000 years from one generation to the other in state academies,
is an offence against the will of heaven. An offence against the will of heaven
is an offence against the natural order of things and an offence against this
natural order is an offence not only against the state, but against the emperor
himself. Whatever, therefore, goes wrong in the Empire of the Middle is blamed
on neglect of the old rites, the traditional order of things.

Largely by its Confucian based ideology, by 1500 China has manoeuvred itself
in a, literary, splendid isolation and has apparently no desire to change this
situation at all.
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7.4.2
QUALITATIVE AND QUANTITATIVE SUMMARY OF STRUCTURAL AND
CULTURAL ELEMENTS OF SOCIElY IN AN INSTITUTIONAL
PERSPECTIVE

7.4.2.1
PARAGRAPH LAY-OUT
In the previous period we first dealt with the qualitative and quantitative
summary of structural and cultural elements of society and then proceeded with
the description of societal functions and the degree of institutionalization. In the
aristocrat and peasant societies, it is no longer practical to maintain this
separation. The functions in the spheres of kinship, economy, politics and
religion now all begin to be performed in more or less - dependent on location
and time - stable, standardized, collectively accepted and formalized ways. Other
functions in the spheres of, for example, the military, education and health are
institutionalized too or are in the process of being institutionalized. In the period
presently under discussion we directly deal with the analysis of the various
institutional spheres and their structural and cultural elements. We base our
analysis on the historical highlights presented in paragraph 7.3 and the
reconstruction of four aristocrat and peasant societies presented in paragraph
7.4.1. Firstly, for each of the institutional spheres, we give a definition,
recapitulate the essence of the institutionalization process and summarize the
main functions. Secondly, in tables for the economical, political and religious
institutions, we summarize the relevant structural and cultural characteristics and
development trends. Since the cyclic pattern - patriarchal - patrimonial 
centralized bureaucratic - feudal regression to patriarchal or patrimonial - is one
of the prominent characteristics of traditional society, in each table we
summarize, whenever meaningful distinctions exist, the institutional
characteristics of the relevant stages of the cycle. We end the paragraph with a
brief analysis of the relative importance of the various institutions in time and
space.

7.4.2.2
KINSHIP INSTITUTION
In the preceding chapters, when kinship was the guiding principle in all spheres
of life, we dealt extensively with the "mother of all institutions". To avoid
repetition, we now only briefly touch upon this sphere. Through the structures
of kinship all functions are, almost exclusively, exercised. From the basic ones,
like procreation and preservation of the family, to the more remote ones, like
the justification of norms and values and the acquirement of knowledge. In the
period presently under discussion, some of these functions become recognizable
in other institutional spheres as well and, we might say, compete with kinship's
primacy.
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Although kinship slowly begins to loose ground - foreshadowing its serious
tarnish in modern society - for the time being it continues to play an immensely
important and virtually unchanged role in all spheres of life. "Ascriptive",
therefore, appears to be a fitting epitheton for the aristocrat and peasant
societies.

7.4.2.3
ECONOMIC INSTITUTION

Definition.
The economic institution is defined as the more or less stable, standardized,
collectively accepted and formalized way in which the social system tries to put
scarce and alternatively applicable means to use in such a way that they yield the
highest possible benefit for the group concerned. The essence of economic
institutionalization lies in a process in which the satisfaction of needs, the
removal of shortages of means to satisfy needs and enlargement of means to
satisfy needs, are detached from other institutional spheres and evolve into an
integrated and specifically economic system of separate positions and roles. In
the structural context this mainly means that the system expands, the degree of
differentiation increases and, at the end of the period presently under discussion,
that there is a first shift in emphasis between the differentiated categories. A
start is made with reducing the influence of other institutions and making the
economic functions more specific. The economic stratification is pyramidal and
as yet there are few signs of real change. In the cultural context there is a very
hesitant transition from traditional to more modern pattern variables and from
a lower to higher level of knowledge, know how and technology. The main
functions of the economic institution can be summarized as the satisfaction of
needs and the creation of benefit. Table 38, summarizes the structural and
cultural elements of the economic institution in the aristocrat and peasant
societies and their cycle.
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Table 38.
Summary of structural and cultural elements of the economic institution in the
aristocrat and peasant societies and their cycle.

TYPEOF .....
STRUCTURE OF ECONOMICALSYSTEM CULTURE OF

... INSTITUTION ECONOMICAL
INSTITUTION

Pa::are~ See chapter 5, paragraph 5.4.4, page 191. See chapter 5, ~aragraE.h 5.4.4,
pamom and chapter 6, paragraph 6.4.5, page 230. page 191 and c apter ,

paragraph 6.4.5, page 230.

. .. . ..

Aristocratsl Scale. The aristocrat and peasant
peasants Market and enterprise size increase. In societies largellive, b"0duce,

sfite of frequent crises, the population in administer an trade y custom
t e centres of advancement grows and and rule and not by strategy or
this growth is one of the factors that calculation. Their political,
leadS to ~nding markets. The religious and economic order -
economi y relevant sectors grow, whether in centralized
whilst the subsistence sector - althou,gh bureaucracies or in feudal rural
still of vital importance to the majonty of and urban systems as the
~eople - decreases. Local markets manors and ~ds - has its

evelop into regional and eventually roots in kins 'J? In the father
nationiil and international ones. The "silk fIgure, the familYl the
route", becomes operational in about 128 household, the tnbe and the
BC and Chinese vessels ~Iy a regular estates. The pattern variables
trade on Indian ~rts, were Noods are are, therefore, largely
sold to Greek, P oenician an Arab traditional. PoliticiU,
traders, in 100 BC. The European economical and religious
voyages of discovery, by the end of the leadership is usually the same.
15th century, mark the coming into being Yet, parttcularly in the west,
of a fe0bal market. More and more this system nourishes the
peop e eventually concentrate in towns be~g of a new economic
and cities. Not only do they create or er. Here, the ~olitical
markets for produce and manufactured Eluralism arising rom the
products, but the~ gooduce the latter as ailure of Charlema~e's
well. B

Ce
around 5 , regionally, for successors to establish large

examp e in parts of Italy and the Low political units and the
Countries, up to 20 per cent of the aisintesration of political
population lives in towns. Storage, authon~ into the hands of a
transport and communication systems multitu e rulers, provides
improve. There is a growth of the size of 0l?lhortunities to e:?teriment.
enterprises. Ma~ not in general - the WI new modes 0 economic
family is the mam basis for economic behaviour. It also provides the
activities in production and trade - but opportunity for the
certainly in specifIc fields like, for development of towns and
exam6~ minIng, metal working, textiles, cities as virtually independent
shiS . ding and banking. First in China entities. Yetf, the cultural
an later in most other centres of system lags ehind in its stand
advancement, government (political with re¥hcct to economic
institution) becomes actively involved in issues. he prevailing ideology
strategic production sectors. remains one of

"Bedarfsdeckung" frrm3
Differentiation, integration and rooted in the tradition needs
stratification. of the state and the estates,
The majority of the economically active and is seen as a God given
posulahon - land owners (4 I?er cent) order of things.
an peasants (SOler cent) - IS involved
in agriculture an a'fenerates about 75 per
cent of the nation income.



Traditional society: aristocrats and peasants
Structural, cultural and institutional characteristics of society

367

STRUCTURE OF ECONOMICAL
INSTITUTION

A~cultural specialization. depending
prll1larily on physical conditions .
mcreases and pUshes the development of
diverse markets, transport and
communication infrastructures. Services •
civil, domestic, religiouS, trade, banking .
involve, maybe, some 10 per cent of the
working population and contribute about
20 per cent to the national income. This
leaves about 6 per cent involved in
manufacturing with a contribution of
about 5 per cent to the national income.
In all sectors, but Jlarticularly in the
service and manufacturing ones the
social and technical division of labour
increases.

Land is the strategic production factor.
About 4 per cent of landowners own 70
per cent of the most productive land and
secure some 25 per cent of the national
income for themselves. Their 'peasants,
some 80 per cent of the working
population, have to be content with
approximately 55 per cent of the national
cake. Capital· important for trade
storage, distribution of goods and large
scale warfare . is owned by 1 per cent of
merchants, traders and bankers and
these secure 6 per cent of the national
income. Craftsmen· usually organized in
some kind of guilds . make up some 6
per cent of the working population and
appropriate some 7 I?er cent of the
national income. CiVil and domestic
servants and priest, some 9 per cent of
the working population, have to be
content with 7 per cent of the national
income.

Whatever is produced is directly
consumed and almost the entire income
is spent on food. It is estimated that only
some 5 per cent of the national income
is invest~d in.~pital gO<?ds. Most of the
economic actiVities are, m one way or
another, influenced or organized by the
government. In a feudal society (see
par/Wa'ph 7.4.~:3, pages 354.. 359) .
combinmg politl~ economic ana

f!
li .ous authority m the manors and
. <Is - this is, of course not sur rising.

ntegration takes place tkough tfe
structures of kinsliip and the economic
stratification is pyramidal.

CULTURE OF
ECONOMICAL
INSTITUTION

It is out of the turbulence of
the Protestant Reformation
that, clearly visible in the next
period, a morality and patterns
of religious belief develop
which are compatible with the
needs and values of an
emer~ "capitalism". The
"Bed8rfdeckWtgs" ideol<>$)',
very hesitantly at first, Changes
into an "Erwerbungs" ideology.
The focus is no lo~er
exclusively on the family, the
estates and the state, but
increasingly on the individual
and its capacity to create and
appropriate more surplus.

In the aristocrat and peasant
societies1 most labour is
unskillea labour and, with the
technological means available,
this serves the pUIJl9se.
Investments in traming and
education are low. In addition,
in view of the generally low
level of knowledge and know
how, training ana education
are relatively easy. Science is
stilI separated from the other
societal spheres and this
applies certainly to the
economic sphere.
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TYPE OF STRUCTIJRE OF ECONOMICAL CULTIJRE OF
··SYSTEM INSTITUTION ECONOMICAL....

. ... INSTITIJTION...
Aristocrats/· . Feudal land owners, villeins, guild
peasants·· masters and their aPl?rentices, moneJ
(continUed) lenders, merchants, Civil servants an

sovereigns all have their fixe~lace. Not
onla£in the economic, but in spheres
of e.

I.· .

I :

7.4.2.4
POLITICAL INSTITIJTION

Definition.
The political institution is defined as the more or less stable, standardized,
collectively accepted and formalized way in which the social system achieves
internal integration and external adaptation through, among others, the (1)
authoritative allocation, arrangement and hierarchy setting of the value and
norm system, the (2) legitimate and monopolized distribution and manipulation
of power and coercion and the threat with coercion and the (3) legitimate
distribution of responsibilities. The essence of political institutionalization lies
in a process in which the value and norm system, slowly but steadily, detaches
itself from the kinship sphere and evolves into an integrated and specifically
political system of separate positions and roles. In the structural context, this
means that the system expands, the degree of differentiation increases, and
integration is achieved by gradually making the input and output functions more
specific. The political stratification remains pyramidal throughout the period
presently under discussion. In the cultural context there is a hesitant transition
from traditional to modern pattern variables, from a fragmented to a more
homogeneous culture, from a low to a higher level.of knowledge and from a low
to a higher participation. The main functions of the political institution can be
summarized as achieving internal integration and external adaptation of the
society concerned. Table 39 summarizes the structural and cultural elements of
the political institution. In the table, we make a distinction between input and
output functions44

• Input functions in the system maintenance sphere are (1)
socialization and (2) position allocation. Input functions in the conversion sphere
are (1) articulation of interests, (2) aggregation of interests and (3)
communication.

44 CJ.L.Bertholet en P.E.Lapperre, A/gemene Maatschappijontwikkeling in mondiaal
perspectief: inleiding in de gehanteerde begrippen (Eindhoven: Centre for International Co
operation Activities, 1991, 80-84).
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Output functions are (1) rule making, (2) rule application and (3) rule
adjudication. In the context of the output functions, a number of political system
capacities are of importance such as, for example, the extraction, regulating,
symbolic, internal and external response, distributive, productive and
participative capacities. These system capacities were defined in paragraph
1.3.3.4, page 67, and are not repeated here.

Table 39.
Summary of structural and cultural elements of the political institution in the
aristocrat and peasant societies and their cycle.

fi'PE Of
SYSTEM

STRUCTURE OF POLmCAL
INSTITUTION

Specific kinship groups, either by
force or by voluntary incorporation,
gain full control over many other
kinship groups. The patriarchs run
these systems as if tliey were their
I'rivate property. When the scale of
the system expands, out of necessity,
the patriarchs apv.oint, usually from
their own core-tnbe, sub-leaders over
the other kinship groups.

This probably happens, for example,
during the Sh~ and early Chou
Dynasties in China (1523 - 771 BC),
in the period of the Aryan invasions
and subsequent settlement in India
(1750 - 500 BC), in the period of the
early Germanic kingdoms in Europe
(AD 400 - 500), during the first
period of the exp'ansion of the
Islamic peoI'le (AD 600 - 624), at the
time of the first rise of the Mongols
(AD 1000 - 1200) and in the penod
of the Turcoman states before the
foundation of the Ottoman empire
(AD 1200 - 1281).

On the input side, the system
maintenance functions of socialization
and position allocation - recruitment,
upward mobility and resignation - are
mainly exercised through the kinship
and, to a lesser extent, through the
religious structures. So are tile
conversion functions of the
articulation and awegation of
interests. AithOughthe social distance
is moving from a direct towards a
more indirect nature, it remains
small. This, and the fact that the
scale of the system remains relatively
small, makes communication rather
direct and as yet it requires few
complicated technolOgical means.

CULTURE OF POLmCAL
INSTITUTION

Society is divided in "humans",
"semi-humans" and "non-humans"
and this is reflected in the values
and norms. Many aspects of
culture become normative. The
system functions on basis of
traditional pattern variables and
political arbitrariness, at all levels,
IS usually only restricted by
custom, tradition, religion and the
degree of kinship. WIlen hydraulic
and dry land Eurasian gram
cultivation are introduced, a self
reinforcing feedback develops.
The elite comes to have exclusive
access to the production factors
land, water, labour and
technol~, increases the
productiVIty and drains, within the
strict limits of their incomplete
extraction possibilities, more
surplus. With this sun>lus they
meet their steadily rismg material
and immaterial demands. Values,
goals, norms and expectations
mcreasingly become to serve
these aspirations.
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STRUcnJRE OF POLmCAL
INSTITUTION

On the output side, the government
functions of rule making, application
and adjudication are strongly
influenced by custom and tradition
and take place mainly through the
kinship and religious structures.

The system capacities are generally
low. The possible exceptions are the
symbolic and internal response
capacities which still show some
characteristics of the previous stage.
The political stratification remains
pyramidal and is based on kinship
principles. Although the political
system continues to function in a
diffuse manner and at a low level of
differentiation, slowly a specific
political structure emerges.

The system now moves in the
direction of state formation.
Sovereigns ("ensis", kings emperors,
lords or whatever), run their realms
as if they were their hereditary
private properties.

Early Rome (5th - 4th centuries Be),
the Frankish kingdoms (AD 500 
814) and the earlx Delhi Sultanate
(13th century AD) are just a few
examples.

On the input side, the system
maintenance functions of socialization
and allocation of positions are still
mainly exercised through the kinship
and religious structures and so are
the conversion functions of
articulation and aggregation of
interests. Commumcatlon, compared
to the patriarchal situation, is less
direct and requires, in view of the
expandin~ scale of the realms,
technologIcal means in the form of
transport, transport infrastructure
and organization. 0

On the output side, the government
functions of rule making, application
and adjudication, are largely
exercised through the kiliship and
religious structures. Rules and laws
find their origin in the super natural
and ancient customs and, as such, are
legitimatized.

CULTURE OF POLITICAL
INSTITUTION

The culture of the elite, based on
traditional pattern variables, sets
the tune. Othe~~) the culture is
fragmented and ainerent for
every group and sub-group.
Slowly but steadily, however,
political goals, values, norms and
behaviour show signs of becoming
autonomic.
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CULTURE OF POLmCAL
INSTITUTION

. PatriDionilll
(continued)
. ..

AristOcratsJ·
peasants·

Rule application increasitudy takes
place tbi'ough as~a
bureaucratic administration. For rule
adjudication, the kinshi,P structures
are still the vehicle an~ as yet, there
is no independent judiCIary.

As far as the system capacities are
concerned. the extraction is high if
one considers that the peasants are
only left with the bare minimum. The
regUlating and symbolic capacities are
low. It are primarily the interests of
the elites tliat are served. The system
is exploitative and easily resorts to
the use of force to maintain the
highest possible level of surplus
t~. External pressures are coped
with mcreasingly effectively, mainly
through the institutionalization of the
military functions. The external
response capacity increases. The
internal response and distributive
caJlacities are low. Increasingly,
within the limits of its technological
means, the system is able to mobilize
and re~ate the economic sphere for
its political aims. The productive
capacity grows. The particiJlative
capacity IS low. The politicaI
stratification is pyramidal and mainly
based on kinshiJl principles. As yet,
there is no clearly differentiated
political structure and infrastructure.

The political organization takes the
form of states and empires. First in
Mesopotamia and Egn>t, around
3000 BC, but later in VIrtually all
centres of advancement. The cyclic
pattern of traditional society now sets
m. When a large centralized
bureaucratic unit like, for example,
the Roman empire, breaks down and
disintegrates into a number of
patriarchal and patrimonial units,
most, but usually not all, structural
and cultural elements show signs of
regression.

On the input side, the system
maintenance function of socialization
no longer takes place exclusively
through the kinship and religious
structures. Formal schooling, on the
job training, professional and other
mterest organizations, the army and
even mass communication, begin to
playa role.

The culture becomes more and
more based on modem ,Pattern
variables, first only withfu the
elite group, but later also outside
this group. The culture of the
elite, however, continuous to put
its heavy stamp on society. Apart
from the culture of the elite, the
culture is str0!Wy fragmented on
ethnic and religious grounds.
Political goals, values, norms and
behaviour become autonomic.
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tYPE OF
··SYSTEM

Ari~ratsJ
·~ts

.«!ontinn~d)

STRUCTURE OF POLITICAL
INSTITUTION

The allocation of positions 
recruitment, flow through and
resignation - is still largely a matter
of kinship, but personal abilities and
schooling begin to play an ever more
important role. Slowly but steadily,
the system becomes more
meritocratic. The conversion
functions - articulation and
aggregation of interests • are no
longer only exercised through kinship
and religious structures, but also
through institutionalized pressure
groups like, for example, the army,
the church and even rudimentary
"political parties". Proper
communication is a must for the
survival of the extensive systems and
is enhanced by large scale
construction of roads, the national
maintenance of law and order, the
initiation of postal services and the
improvement of navigation and ship
building techniques.

On the output si~~) we see the
emergence of a ainerentiated
government structure. Although still
stro~y affected by religion and
kinship, the government functions of
rule making, application and
adjudication become separated.
When all is said, however, the entire
system still functions in the interest
of the elites. Entry into the elite
echelons remains largely a matter of
kinship. The political stratification
remains pyramidal.

As far as the system capacities are
concerned, the extraction, external
and internal response and productive
qapacities increase. The regulating,
distributive and participative
capacities remain low.

CULTURE OF POLITICAL
INSTITUTION

7.4.2.5
RELIGIOUS INSTITUTION

The religious institution is defined as the more or less stable, standardized,
collectively accepted and formalized way in which the social system comes to
grip with the super natural. By "super natural" we mean the kind of reality that
can no longer be determined, understood and manipulated solely by empirical
means. From a cognitive point of view this relates to the way one views,
interprets and systematizes the super natural.
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Expressed in a very general way, one can outline the following development
sequence: fairy tales ... legends ... mythology ... theology ... science. Emotionally
it relates to feelings of hope, security, being chosen and gratification. But also
to fear, awe and submission. From a nonnative point of view, it relates to the
super natural sanctioning of traditions, customs and law. As far as behaviour is
concerned, it relates to the ways man tries to adapt to, influence and master the
super natural. The essence of religious institutionalization lies in a process in
which the way in which the supernatural is approached detaches itself from the
kinship and other institutional spheres and evolves into a separate integrated
and specifically religious system. In the structural sphere this means that, firstly,
the religious sphere of life becomes less diffuse and more differentiated and,
secondly, that the secular and religious aspects of society become separated. In
the cultural context, there is a transition from a purely emotional approach to
a more theoretical approach. Theology becomes a shaping element of what is
laid down as true concerning religion, of what is taught - the doctrine. Rites,
liturgy and other techniques - the cult - develop from a diffuse magical whole
into a regal ceremonial often mirroring the secular culture. The moral codes,
norms and behaviour - the ethics - become more differentiated and the ethics
of the elite become dominant. The main functions of the religious institution can
be summarized as (1) making sense of the universe and man, (2) supplementing
the limited knowledge man has regarding his environment, (3) reducing fear and
channelling emotions, (4) finding solutions for the fundamental powerlessness
in face of the fact that man's existence depends on factors he cannot, or only
partly, control by natural means and (5) compensating the lack of desirable and
necessary things like, for example, material wealth, love, security and health. In
a more comprising sense, in religion man seeks the ultimate meaning of his
existence and a contribution to achieve a life of justice39

40. Table 40,
summarizes the structural and cultural elements of the political institution in the
aristocrat and peasant societies and their cycle.

39 CJ.L.Bertholet, Relipie en ontwikkeling: de religie als maatschappelijk emancipatie
verschijnsel. VoorIopIge versie van een Wscussie stuk (Tilburg: Katholieke HogesChool
Tilburg, 1970).

40 G. Parrinder, De KOdsdiensten van de wereld: historisch en actueel (Utrecht: Uitgeverij bet
Spectrum BV, 1986).
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Table 40.
Summary of structural and cultural elements of the religious institution in the
aristocrat and peasant societies and their cycle.

STRUCIURE OF
RELIGIOUS
INSTITUTION

The religious sphere of life
gr~~ually becomes less
diffuse and a differentiated
priestly class emer~es that
soon becomes stratified.
Although there is now a
differentiated religious
sphere of life, kinShip still
looms large and the
members of the elite group
are not only superior m a
political, economical and
military sense, but also in
the religious context. This
elite are the chosen ones,
the worldly relatives (for
example the Mesopotamian
kings and the later Roman
emperors) or, sometimes,
even the direct descendants
of the Gods (for example
the Egyptian pharaohs).
Gods -that, in the
supernatural sphere,
triumphed over the lesser
kin and the non-kin - the
conquered and incorporated
tribes.

CULTURE OF RELIGIOUS
INSTITUTION

Formal aspects of the doctrine:
The emotional manner in which the
supernatural was approached earlier is now
curtailed and systematic religious theories
develop. Theology succeeds mythology as
the shaping element of the doctrine and
soon a more structured Pantheon emerges
(see, for example Egypt and Rome).
Characteristics of thiS Pantheon are put
down increasingly in objective terms.
Doctrine and cult, once a diffuse whole,
become different aspects with their own
roles and aims. The particularistic opinions
linked to kinship ~oups and tribes, ~ve
way to a state religion in which the ideas of
the core tribe come to dominate.

Material aspects of the doctrine:
First, the monistic world view in which the
natural and supernatural are inseparable,
p,revails. Religion is a matter of world
Bejahung" and not "Verneinung" (see early

Confucian period). With the introduction of
hydraulic and Eurasian grain cultivation and
the subsequent emergence of stratified
societies, the elite begins to see religion as
a means to legitimatize exploitation. For
the "have-nots", religion becomes a way to
escape from the misery of daily life
("Weltverneinung"). In the Pantheon the
Gods and Goddesses each get their own
personality, sphere of influence and rank.
The Pantheon becomes to mirror stratified
secular society. Notions with respect to a
hereafter, first vague and diffuse attain
more concrete forms. Not only the living
become sedentary, but also the dead and a
hereafter emerges where everyone has his
own place and status. Even the hereafter
mirr00rs the stratified secular society.

Ethics:
When the social system develops into a
traditional stratified peasant society, there is
a further differentiabon of values; norms
and goals. A limited number of tnese
become universal and are applicable to
everyone.
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1YPEOF
SYSTEM

.,atriJr!lll"t:b~1
pa ... DIODlai

... (continued)

STRUCTURE OF
RELIGIOUS
INSTITUTION

The secular and religious
aspects of society become
more separated and a
conscious distinction is made
between man as a re~ous
being and man as a cittzen.
In addition to the secular
differentiation and
stratification of positions, a
distinct re~ous
differentiation and
stratification develops. The
state becomes the distinct
political and the church the
aistinct religious element in
society.

CULTURE OF RELIGIOUS
INSTITUTION

The rest is differentiated on goup basis.
What happens is that ethics become cast
ethics. In the hunter andgatherer and the
cultivator societies, the difference between
specifically religious and secular matters
was absent. Now, slowly but steadil).', .the
two become separated and soon religious
ethics become as static as everything else in
society.

Cult:
Despite all the diffuse aspects that are still
present, for the first time an explicit cult
aevelops and it is the priestly class in
general and the high priests in particular
that become more ana more powerful.
Parallel with a priestly class, a specific
religious Ianguage develops. UsUally that of
the elite (see Egyptian New ~dom for
difference between re1jgious italic
hieroldY{lhics and the hIeratic daily script
and Clirlstianity with its adherence in
religious matters to Latin and Greek). The
priestly class acquires not only positions of
power and prestige, but also ormaterial
wealth and the cUlt becomes a matter of
fuss, feathers, gold, precious stones and
monumental architecture. The
preoccu'pation of the hunters and gathers
with ammals and fertility and the resulting
symbolism, changes into an agricultural
symbolism and soon attains a kind of
imperial characteristics.

Formal aspects of the doctrine:
Religious 6eliefs are made specific and the
heart of the doctrine comes to lie in
theology. The doctrine of the elite becomes
a dogma and is enforced on all subjects.
Since dogmas apply to every?J?e, fro~ the
peasant to the anstocrat, rellgton attams an
universal character. In addition, the
doctrine of the elite becomes a means to
legitimatize the prev~ social order and
acquires a strong ideolOgical charge. The
doctrine is separated from the religious
context and comes to serve political,
economical, military and oilier aims.
Symbolism is based on every day life in a
peasant society and on a political system in
which a sovereign rules his realm, m a
despotic manner, as his hereditary property.
The Pantheon takes the same shape as
society.

Between 750 and 400 BC, in all centres of
advancement, we see the emergence of
great religious, ethical and philOsophical
movements.
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STRUCTURE OF
RELIGIOUS
INSTITUTION

Parallel to the secular
structure, a differentiated
hierarchy of religious
positions develops together
with a complex system of
rules which determine what
has to believed, how to act,
how to come in contact with
the supernatural and last,
but not least, what the
sanctions are for deviant
behaviour.In other words,
the reli,gious
institutionalization follows
the same pattern as the
political institutionalization
and the entire system
becomes rather static. As is
the case with the political
institution, the
infrastructure, however, lags
behind. Recruitment, flow
throUldt and resignation of
indiviuuals are not based on
abilities and achievement
but mainly on ascriptive
criteria. Certainly as far as
the top positions are
concerned. The same applies
to the conversion functions.

CULTURE OF RELIGIOUS
INSTITUTION

Buddha is a contemporary of Confucius and
Lao-tse in China and Sophocles in Greece.
Zarathustra in Persia lives in the same
period as the prophets Elijah, Jeremiah and
Isaiah in Palestine.

Material as.JX!C.U of the doctrine:
The monistic character of the religion is
replaced by a distinct dualism between the
natural and the supernatural. The world is
seen as a transient phantom world and the
doctrine is one of 'Weltverneinung". This
implies the pursuit of redemption from all
worldly evilS and, consequently, the natural
is made subservient to the supernatural.
From this negative approach towards
worldly matters develops the idea of a
collective gtillt - the onginal sin. The
evolution of patriarch to ruler of a
centraIized bureaucratic state, is
accompanied by a shift from pantheism, via
many different forms, to monotheism. The
supreme God rules over the supernatural in
the same way as the emperor rwes his
empire. Like the worldly ruler, God and his
entourage now definitely become sedentary.

Ethics:
In traditional society, the great majority of
the people live in abysmal squalor. There is
a lack of legitimation, justice, comfort and
compensation for frustrations and tensions.
In addition, there is only a limited control
over the natural and the most basic needs
can often not be satisfied. One of the
specific functions of re!igion, is to remove
these shortcomings and It is, therefore, not
surpris~ that religion claims a place at the
top of the social system. Religious and
secular ethics and laws merge in a diffuse
manner and religion attempts to bring them
all under one heading. The existing
traditional secular social order is
proclaimed to be the "God given" order of
things. Religion becomes the most
important defender of this order and,
consequently, of the elite. The pyramidal
social stratification is now accepted and the
emphasis in religious matters is placed on
hierarchy and authority. God empowers the
rulers WIth the "droit devin". In VIrtually all
the major religions there is a kind of
original sin, implying that people owe their
misery to no one but themselves.
Redemption is only possible if, in this life,
one accepts one's fate.
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STRUCTURE OF
RELIGIOUS
INSTITUTION

CULTURE OF RELIGIOUS
INSTITUTION

The moral principles that are confirmed by
the major religions, with the exception of
the Islam, have an agrarian character. The
dominant religious ethics is the ethics of the
ruling class and that of the lords of the
manors ("Gutsherrenmoral"). The ethics
imJ?Osed on the lower classes is a peasant
etliics, demanding almost total servitude. To
achieve such a degree of brain washing, the
same feelings, values and behaviour are
emphasized again and again in the cult and
the latter becomes increasingly important.

Cult:
The secular regal ceremonials are
transferred to the religious communication
with the supernatural. The priests are
dressed like the courtiers, the court's
language becomes that of the relWo~ etc.
A personality cult develops and God IS seen
as the "King of~". The central issue is
the omnipotence or God and the total
dependence of the individual. Part of this
omnipotence of God is extended to his
servants - the priests.

7.4.2.6
RELATIVE IMPORTANCE OF THE VARIOUS INSTITUTIONS

Kinship is still the most important institution, mainly because it is through its
structures that important functions in the political, economical and religious
spheres are exercised. In the political sphere, the bed in which one is born, by
and large, continues to be the decisive factor in socialization, position allocation
and the articulation and aggregation of interests. In the religious sphere, all the
positions in the pyramid have their fixed place - from the highest dignitary down
to the meanest parish priest - and again this place is largely determined by
kinship. The same applies to the economic sphere. Yet, in the period presently
under discussion, all these spheres - despite their reliance on kinship and their
diffuse functioning - attain recognizable structural and cultural patterns and a
specific political, religious and economical behaviour emerges. In the political
sphere we see a process of state and, by the end of the period presently under
discussion, nation formation. Further differentiation leads to a separation
between rule making, application and adjudication. The political and religious
spheres, for a long time, remain closely intertwined and much of the
legitimization of politics originates from the religious. By the end of the period
presently under discussion, however, politics and religion, particularly in the
west, are involved in a continuous tug-of-war which, eventually, will be won by
politics. The economic institution is nascent.
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7.5
ROLE OF TECHNOWGY AND OTHER PRIME MOVERS IN THE
DEVEWPMENT PROCESS

Main characteristics of the aristocrat and peasant societies.
Right from their modest beginning around 3.000 BC, the aristocrat and peasant
societies are characterized by a relatively high capacity to adapt to and
manipulate the environment. They provide a high level of need satisfaction and
goal attainment for a small elite - traditional society gives plenty, and the leisure
to enjoy it, to its elites - at the expense of the exploited rural masses. Political,
economical, religious, military and educational institutions exist, but their
functioning is diffuse and governed by kinship principles. Compared with the
previous stages in the development process, they show a high degree of
differentiation, a great social distance, a moderate degree of integration, a very
high degree of stratification and a large scale. Although specific values, goals,
norms and expectations exist for specific groups, the values, goals, norms and
expectations of the elites dominate. The supernatural is still omnipresent, but
naturalistic knowledge, science, know how and technology have attained
relatively high levels. Uke virtually everything else, they are monopolized by the
elites. In an almost continuous process of political and economical expansion
and contraction, the cyclic pattern of traditional society unfolds.

Valid in 3.000 BC, the above characterization has lost little of its essence in AD
1500. Although - spurred by advances in organization, naturalistic knowledge,
science, know how and technology - society's capacity to adapt to and to
manipulate its environments has grown significantly, other structural, cultural
and institutional characteristics appear to be persistently resistant to change. The
expansion of scale, with its twin elements of diffusion of the agricultural way of
life and the coming into being of larger political entities, the increasing efforts
to maintain internal and external integrity in the face disintegrating forces and
last, but not least, the interrelated complexes of key technologies in the fields
ofagriculture, mining, metallurgy, transport, communication, warfare and energy,
fail to push society convincingly in a more "modem" direction. "Modem" in the
sense of a society in which more needs can be satisfied and more goals reached
in more social spheres for more people. The level of living and productivity can
best be characterized by stagnant. Of course, there is change, maybe even
economic growth, but this change and growth is either exceedingly slow,
spasmodic or easily reversible. Ufe is one of expected upward and downward
fluctuations without a clearly visible trend. People have no reason to expect
lasting change and growth. Not in centralized bureaucratic China with its
brilliant Ming civilization, nor in feudal Japan, fragmented India or Europe with
its warring multitude of emerging nation states, duchies and free cities. Only
with the wisdom of hindsight we know that some of the changes are at the root
of developments that, by the end of the next period, will lead to a breakthrough.
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Expansion of scale.
The period between 3.000 BC and AD 1500 is, first and foremost, one of large
scale diffusion of agriculture and the coming into being of larger political
entities. Or, combining both aspects, the global ditTusion of aristocrat and
peasant societies. Hydraulic cultivation, in 3.000 BC largely limited to the valleys
of the Euphrates, Tigris and Nile, spreads to the valleys of the other great river
systems of the Old World. Various types of dry land Eurasian grain cultivation
develop and diffuse there where hydraulic cultivation cannot be practised.
Horticulture develops in the vicinity of urban concentrations. Independent from
the Old World, peasant societies based on dry land cultivation and horticn1ture
develop and diffuse in the New World.

In the fourth millennium BC, the elites in Mesopotamia and Egypt are probably
the first to quickly grasp the benefits of appropriating the potential surpluses of
hydraulic cultivation. It does not take them long either to realize that
appropriation means that they have to establish a firm control over the
production factors land, water, labour and technology. Once the elites have
discovered that they can monopolize the key production factors, they do not
waste time and others are quick to follow. Since, at a generally modest level of
agricultural technology, the surpluses that can be extracted from individual
peasants without starving them are relatively small, the elites can only
significantly increase their material wealth, power and prestige by incorporating
more and more peasants into the systems under their control. For thousands of
years, as we have seen in our historical highlights, that is exactly what they do.
Isolated villages under patriarchal rule coalesce into patrimonial states and then
into centralized bureaucratic empires only to, sooner or later, collapse again
under internal stress and external attack.

The diffusion of the aristocrat and peasant societies is reflected in the growth
of the world population. In 3.000 BC, out of a world population of some 14
million, there are approximately 1.1 million peasants occupying less than 0.5 per
cent of the earth's surface. In AD 1500 their number has increased to 340
million out of a world population of some 420 million. Some 81 per cent of the
world's population is then incorporated in aristocrat and peasant societies of one
type or another and occupies approximately 25 per cent of the world's surface.
The emergence of larger political entities is reflected in the cyclic process of
expansion and contraction presented in the tables dealing with the regional
cycles of traditional society (tables 21-35, pages 293-341).

The prime movers behind the diffusion of agriculture and the emergence of
larger political entities are population pressure, like in the previous periods by
procreation man induces his own hostile physical environment, and the contrast
between the long term interests of the elites and the short term interests of the
peasants.
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Maintenance of internal and external integrity.
Once the systems expand, it becomes more and more difficult for the elites to
maintain an internal integrity. This integrity, among other factors, is threatened
by the sheer geographical size· of the systems, their ethnical diversity, the
necessity to delegate power, the lack of adequate transport and communication
facilities and last, but not least, the total indifference of the exploited masses of
peasants. The accumulated wealth, power and prestige, increasingly catch the
eyes of neighbouring peasant societies and roaming nomadic pastoralists and
arouse their greed. Maintaining the external integrity becomes a problem as
well.

The aristocratic elites meet the internal and external challenges they face by a
variety of means. Means that are, when all is said, to serve one purpose only 
the maintenance of strong and exploitative political entities. Innovations which
serve the interests of the elites are monopolized. Those that go against their
interests are ignored or suppressed. An interesting example of this phenomenon,
in 15th century western Europe, is the grinding of cereals. Water and wind mills
are monopolized by the secular and religious elites and the peasants are forced
to have their cereals ground by the lord's mill - the system of "compulsory mills".
To protect the lord's income, crank handled small grinding stones for household
use are outlawed. It is, therefore, not surprising that the complexes of
interrelated innovations - reviewed in detail in paragraph 7.2, pages 251-291 
are in the fields of political and economical organization, mining and metallurgy,
warfare, transport and communication, energy sources and agriculture. Even the
religion becomes tuned to support and strengthen the existing political and
economical order.

The prime mover behind the complexes of innovations is the contrast between
the long term interests of the elites and the short term interests of the peasants.
The innovations themselves and the ways in which they are used, in turn and for
the time being, reinforce the stagnant character of society.

Agricultural production.
When, within a given system in time and space, a maximum extension of
agricultural range has been achieved, incorporating as many peasants as possible,
agricultural production and, hence, surplus appropriation, can only be improved
by intensifying crop and animal husbandry methods and by bringing less fertile
land under cultivation. For a variety of reasons, however, peasants are poor
change agents. As we explained earlier (see paragraph 6.2.2, page 204), the daily
efforts to balance accounts by under consumption, make the average peasant
very reluctant to try his hand at whatever innovation. If an innovation fails, the
peasant and his family are not only incapable of meeting the obligations towards
the lord, but also stand a good chance to starve. Generally, improving
production only means that more surplus is appropriated by the lord and that
the peasant finds himself little better of. Even the lord might be weary of
innovations, lest the peasant profits and gradually becomes too independent.
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In a peasant setting where the peasant is little more than a villein, agricultural
innovations, therefore, come slowly. Beyond a certain point, coercion no longer
suffices to introduce innovations and it is the social position of the peasant that
has to change first. Such a change may be affected when the population grows
and new land has to be taken into production. Usage and law, in such a
situation, no longer cater for the uncustomary labour of clearing land far away
from the old villages and the landowners are forced to grant privileges, including
the right of property, to their peasants. A severe drop in population caused by,
for example, draughts, floods, epidemics and war, may trigger a similar
mechanism. Usually, after some time, the old villein situation is restored again.
In the period presently under discussion, we can trace this mechanism in all
centres of advancement in China, India and Europe. It is in some parts of
western Europe, in the 14th century, that the position of peasants first shows a
structural change towards a greater independence from the landowners. At the
same time, also in Europe, towns and cities tend to become less dependent on
the rulers and acquire rights of their own.

In the long run, the changing position of the peasant, the introduction of draft
animals, drawn ploughs, multiple cropping, new crops, storage, transport and
distribution technologies and last, but not least, water and wind energy, do not
fail to have their effect on agricultural production. The increase in agricultural
production is reflected in the world population densities. In 3.000 BC, the overall
population densities in the peasant societies are of the order of 1 to 3 persons
per square kilometre with exceptional densities of 10 and 29 persons per square
kilometre in respectively Mesopotamia and the valley of the Nile. In 1500, the
overall population densities in the centres of advancement have risen to some
20 persons per square kilometre with exceptional densities of 150 and more
persons per square kilometre in the Nile valley and favourable parts of China.
The increasing support capacity of the land and regional specialization, enables
more and more people to live in urban areas and reinforces trade and
commerce.

Again, the prime mover behind the complexes of innovations is the contrast
between the long term interests of the elites and the short term interests of the
peasants. In western Europe, beginning in the 15th century, there is a slight shift
towards the interests of the peasants and the innovations themselves, and the
ways in which they are used, tend to begin to erode the stagnant character of
society.

Trade and commerce.
By the end of the period presently under discussion, there are a number of well
established Eurasian trade routes. The city states of Italy and the Muslim
kingdoms in the Mediterranean grow rich from the east to west trade in spices
and precious objects.
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Bullion flows to the east, spices and precious objects to the west. Muslim traders
monopolize the trans-Saharan trade in salt, gold and slaves to north Africa.
Their fellow believers do the same with the trade from East Africa to India and
what is now Sri Lanka. In Europe, it are mostly Dutch ships that take grain and
wood from the Baltic and distribute it as far as the Mediterranean.

Improvements in maintaining law and order, the harnessing and shoeing of
horses, carts and carriages, road, bridge and canal construction, all contribute to
better transport and communication infrastructures and enhance internal trade
and commerce in all centres of advancement. New financing methods follow suit.

At the end of the period presently under discussion, in all the centres of
advancement, there are strong aristocrat and peasant societies in the form of
states, empires and emerging nation states. Their strength - a structure, culture
and institutions geared to maintain the old order in face of internal and external
threats - has become their weakness. What they lack is the diversity and
flexibility to perceive and allow changes deemed, at first sight, detrimental to
this order. In chapter 8, dealing with the period between 1500 and 1760, we will
analyze the voluntary and enforced changes that lead to more diversity and
flexibility. Changes which transform the multitude of European states from
political entities mainly engrossed in maintaining their internal and external
integrity, to an Europe reaching out to the world in a bold and aggressive
expansion. At the basis of this reaching out are the complex of agricultural
innovations and the complex of new ship construction techniques, improved
riggings, naval guns, new navigation instruments, and accurate maps. Agricultural
production capacity, emerging nation states, guns, sails and trade and commerce
become the prime movers.

When the next period comes to an end in 1760, there is but one clear leader in
development - Europe - and Britain, for the time being, carries the day. Figure
45, summarizes the developments outlined so far. Physical environment prime
mover sets are white. Structural, cultural and institutional prime mover sets are
shaded.
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Figure 45.
Schematic presentation of the main stream development process between 3.000
Be and AD 1500.
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7.6
LEADERS AND LAGGARDS

Traditional society: aristocrats and peasants
Leaders and laggards

Around 3.000 BC, we distinguished seven different types of societies (see
paragraph 6.6, page 202). The (1) nomadic narrow spectrum hunters and
gatherers, (2) semi-nomadic broad spectrum hunters and gatherers, (3) sedentary
dry land cultivators, (4) nomadic pastoralists, (5) sedentary flood irrigation
cultivators, (6) early peasants living in city states and (7) empire states. We
estimated that the most advanced societies, those of the early peasants, made up
8 per cent of the world population and occupied less than 0,5 per cent of the
earth's surface. Some 24 per cent had reached the cultivator stage, 14 per cent
was herding its sheep and cattle as nomadic pastoralists and the remaining 54
per cent were still stuck with hunting and gathering.

When we end the period presently under discussion in 1500, the situation with
respect to populations and population densities has changed significantly. In
global perspective we then distinguish four types of societies. Those of the:
- hunters and gathers (available data do not allow for further distinctions within

this group);
- nomadic pastoralists;
- cultivators (available data do not allow for further distinctions within this

group);
- peasants incorporated in empires, feudal like states and nations.

To gain a first insight in the "state of world development" - based on the
geographical lay-out used by McEvedy and Jones in their World Atlas of
population history - we computed regional populations and overall densities. See
also paragraph 6.6, page 235). Tables 41, 42, 43, 44 and 45, present surface areas
(millions ofkm2

), populations (millions) and densities (inhabitants/km2
) in 1.000

BC, 400 and 1500 in various regions in respectively Europe, Asia, Mrica, the
Americas and Oceania. The individual regions are ordered on basis of
decreasing population densities in 1500. Table 46, presents a summary of surface
areas, populations and densities for the 5 major world areas.
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Table 41.
European surface areas (millions of square kilometres), populations (millions)
and overall densities (persons per square kilometre) in 1000 Be, 400 and 1500.

...... . .......... _ ..
..

DENSI1YCOUNTRIES· SURFACE POPULATION
.....

.....

.... 1000 AD AD 1000 AD AD
.. . .. BC 400 1500 BC 400 1500

............
... . .. .......

Italv ....... .......................... .30 2.0 5.0 10.0 6.7 16.7 33.3
.. ...... ....

LoW-Countries .. .07 .2 .5 2.2 2.1 7.1 30.7
.. ... .............

··France .......... ..... . ......... .55 2.0 5.0 15.0 3.6 9.1 27.3
...

25.0GeI"Iniulv····· ... .36 .8 3.5 9.0 2.2 9.7

AWltria .. ... .08 .1 .5 2.0 1.3 6.3 25.0

. Ciec.hoslovakia ... .. .13 .2 1.0 3.0 1.5 7.7 23.1

SWitzerland·· ...... ............. .04 .1 .3 .8 3.0 7.5 20.0

British ISles ..... .... .......... .31 .1 1.0 5.0 .3 3.2 16.1

Turkev mEutQue ... .... .02 .1 .3 .3 2.0 15.0 15.0
... . ......

.........Hl1nI!arv· .09 .2 .3 1.3 1.7 3.3 13.9
· ....

Portwa1 ...... . .09 .1 .5 1.3 1.1 5.6 13.9

Suam .50 2.0 4.5 6.5 4.0 9.0 13.0
....................... . ....

Poland .... ... . ..... . ..... .31 .1 .8 4.0 .3 2.6 129

YUlro!I'. ..
. ..... ... .........

8.7saVla ...... . .26 .7 1.8 2.3 2.7 6.7

RUIIlania
. ...... ...

2.5 8.3......................... .24 .3 .6 2.0 1.3
.... ...

.Greece ... · ........ .13 1.2 1.5 1.0 9.2 11.5 7.7

. Bulllaria
.

... .11 .1 .9 .8 .5 8.2 7.3

··A1bania·
....

.... ...... .03 .1 .2 .2 2.7 6.7 6.7
I .,;......... ................. . .......

25RUSSia m.Euronc .... ... . . 4.80 1.0 3.0 12.0 .2 .6
..

Scandinavia 1.15 .1 .6 2.0 .1 .5 1.7............ · ......

.TQTAI.S 9.57 11.5 31.8 80.7
. . .... .... . .
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Table 42.
Asian surface areas (millions of square kilometres), populations (millions) and
densities (persons per square kilometre) in 1000 Be, 400 and 1500.

... : .cc
···CQUNTRIES SURFACE POPULATION DENSI1Y

I:
... 1000 AD AD 1000 AD AD

I BC 400 1500 BC 400 1500

Janan
.. :~

. .. .37 < .1 1.5 17.0 < .1 4.1 46.0
~ ~ .. ......

Cbinatii'oner 4.00 6.0 50.0 100.0 1.5 12.5 25.0

Indian subcontinent,
..

4.50 12.0 47.0 105.0 2.7 10.4 23.3
in¢l»dingPakistan, .
:·Indill;Ban~adesh;:Sri
Lanka an Nenal ...

Korea
.

.22 .1 .5 4.0 .1 2.3 18.2< <
. :::. : .

iu¥key~)Asia .75 3.0 6.0 6.0 4.0 8.0 8.0
.Anatolia .. .

S'iiI'ia and Lebanon .20 .8 1.8 1.5 4.0 9.0 7.5

Burma .68 .2 1.5 4.0 .3 2.2 5.9

IndoChina .75 .5 1.5 4.0 .7 2.0 5.3

TlUwan . .04 .2 < .1 < .1 5.0

Indonesia· and Malavsia 1.84 1.0 2.5 8.0 .5 1.4 4.3
/ ..... :.:.

... .12 .5 1.7 3.3 4.2Pa1estme and Jotdan .2 .4

Thailand .. .51 .2 .6 2.0 .4 1.2 3.9

AfahaniStan
..

..... .65 1.0 2.5 2.0 1.5 3.8 3.1

Caucasia .47 .3 .3 1.3 .5 .6 2.7
.....

.ManChuria/Inner 2.00 .5 2.5 5.0 .3 1.3 2.5
Mrinaolia

Iran 1.65 2.0 4.5 4.0 1.2 2.7 2.4

Irac .. .. .44 1.0 1.1 1.0 2.3 2.5 2.3

Philinnines .30 .2 .3 .5 .7 1.0 1.7

.Arabia 2.95 1.0 3.8 4.5 .3 1.3 1.5

Rus~iaii Turkestan 4.00 .3 2.0 3.5 < .1 .5 .9
.:: .. ::

Chinese· 3.60 < .1 1.0 2.5 < .1 .3 .7
.. TUikestanlTibet

Mnilaolia 1.57 < .1 .4 .6 < .1 .3 .4

<Siberia 12.00 < .1 .1 .2 < .1 < .1 <.1
..

·T<iTALS 43.61 30.4 131.8 277.3
....
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Table 43.
African surface areas (millions of square kilometres), populations (millions) and
densities (persons per square kilometre) in 1000 Be, 400 and 1500.

COUNTRIES SURFACE POPULATION DENSIlY

1000 AD AD 1000 AD AD
BC 400 1500 BC 400 1500

.....
. ....

.West Africa, including 2.60 1.0 4.0 11.0 .4 1.5 4.2
GUinea and Nii!eria ....

. ...... ..

EiMlt .....
. ...

1.00 2.5 4.0 4.0 2.5 4.0 4.0

East Africa,. including . 1.72 .1 .5 6.0 < .1 .3 3.5
Ugallda;Kenya,
Tallzallia;RWaridli alld
BUrundi .... . •

Ethiooia
....

..... ... 1.20 .2 .7 2.0 .2 .6 1.7

Sudan ....... 2.50 1.0 2.4 4.0 .4 1.0 1.6
. ... ......

•Equatoria; Zaire·and 5.35 .2 2.0 8.0 < .1 .4 1.5
Aiiltola ....
......... . ...

MocaIilbiQue .78 < .1 .1 1.0 < .1 .1 1.3

.Somalia. .64 < .1 .3 .8 .1 .5 1.3

Maghreb; including .. .. . 3.10 .5 3.8 3.8 .2 1.2 1.2
. Mol'oCCo, Algeria and • ...
TUnisia· ....

....

South-central Africa;· 1.26 .1 .2 .6 < .1 .1 .8
infludingZall1bi~ >
ZimbabWe and 31aM·

Sahel states,includi:llg 5.00 .4 1.4 3.0 < .1 .3 .6
MliUritania, Mali; Niger
alldChad ...•.
Ubv~······ 1.76 < .1 .4 .5 < .1 .2 .3

SouthemAfrica; 2.67 < .1 .2 1.0 < .1 .1 .2
inchil!fugSouth Africa;
Swaziland arid Lesotho

Namibia arid· BotsWalla· 1.40 < .1 < .1 .2 < .1 < .1 .2

TOTALS 30.98 6.2 20.0 45.9
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Table 44.
American surface areas (millions of square kilometres), populations (millions)
and densities (persons per square kilometre) in 1000 BC, 400 and 1500.

COUNTRIES· . ... SURFACE POPULATION DENSI1Y

<? 1000 AD AD 1000 AD AD
>i ..... .....i ...

BC 400 1500 BC 400 1500
. .. .?

. ....... ..
Me~¢Q ..... . ... 2.00 .6 2.0 5.0 .3 1.0 2.5

...... ....

CentJ:'alAiDerica .. .52 .1 .4 .8 .2 .8 1.5
.. . ..

caribbean·islllndS ... .1 .3 .4 1.3
..

ECuador,· J>eru, .Bolivia 3.08 .8 1.6 3.7 .2 .5 1.2
and.parawav· .....

.. .

•.•• tolornbiaj Venezuela 2.52 .1 .3 1.0 < .1 .1 .4
·andtbeGuvanas
Atgentltta; Chili; 3.71 < .1 .4 .9 < .1 .1 .2
UtUi!llil.V ..

i··········
. ....

.·Brai:il· ... 8.51 .3 .4 1.0 < .1 < .1 .1
.. ...

ContinentillU.8 9.40 < .1 .2 .8 < .1 < .1 <.1
iitclti(liri;"AlaSka"

••Canada·· 10.00 < .1 .1 .2 < .1 < .1 <.1
...

TOTALS
..

... 39.74 2.0 5.5 13.7

Table 45.
Surface areas (millions of square kilometres), populations (millions) and
densities (persons per square kilometre) in Oceania in 1000 BC, 400 and 1500.

..

··COUNTRIES SURFACE POPULATION DENSITY..
1000 AD AD 1000 AD AD
BC 400 1500 BC 400 1500..

·P()lyn~<t .03 < .1 < .1 .2 .3 2.5 6.7
.... ....

•Melanesia .98 .3 .9 1.5 .3 .9 1.5........ . ..

Australla 7.69 .2 .2 .2 < .1 < .1 <.1

.. New Zealand .27

TOTALS 8.97 .5 1.1 1.9........
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Table 46.
Comparison of surface areas (millions of square kilometres), populations
(millions) and overall densities (persons per square kilometre) in the 5 major
world regions in 1.000 BC, 400 and 1500.

.. ..

WORLD SURFACE POPULATION DENSIlY
REGIONS

1000 AD AD 1000 AD AD
BC 400 1500 Be 400 1500

EUtone 9.57 11.5 31.8 SO.7 1.2 3.3 8.4
... . .

Asia·· 43.61 30.4 131.8 277.3 .7 3.0 6.4

Africa ......
.....

1.530.98 6.2 20.0 45.9 .2 .7

AmeriCas ... 39.74 2.0 5.5 13.7 < .1 .1 .3
.. . . ..

OCeania 8.97 .5 1.1 1.9 < .1 .1 .2
.... ....

TOTALS
. ..

132.87 50.6 190.2 419.5
...

In 1500, overall population densities of 10 or more persons per square kilometre
mainly, but not exclusively, occur in those areas of Europe and Asia that are
situated in the temperate maritime climatic belt. Most of north-west Europe,
large parts of China proper and sizable coastal areas in Japan have climatic
variants with rainfall all the year round. A temperate maritime climate with dry
and hot summers prevails in the countries around the Mediterranean and in
some areas in central Asia. Dry winters with rainy summers are found in western
China, the valley of the Ganges, the northern and central parts of the Indus area
and parts of north-west Japan. In nearly all the different variants of the
temperate maritime climatic belt, the aristocrat and peasant societies have
developed different, well adapted, grain cultivation systems capable ofsupporting
large and growing populations. The majority of people probably lives from rain
fed crops and in areas with rainfall all the year round, particularly in north-west
Europe, crop and animal husbandry are effectively combined. Wet rice culture
is common in China proper and other parts of south-east Asia. In the steppe and
desert climatic belt, the flood irrigated valleys of the Nile, Tigris and Euphrates
support sizable aristocrat and peasant societies. All over the world, floods,
droughts, early frosts and a host of other natural disasters still cause frequent
periods of famine. Apparently the complex of technological innovations has not
yet attained a level at which it can significantly reduce the number and duration
of crises in agricultural production. Overall "national" population densities are,
of course, only a rough indication of the state of development and where there
are large uninhabitable areas next to highly productive ones, within a given
"national" context, much higher densities will regionally occur.
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Out of a total population of nearly 81 million, Europe may have had a peasant
population - people incorporated in aristocrat and peasant societies of one type
or another - of some 74,5 million. Some 5 million people, mainly in what are
now the Balkans, Hungary and European Russia, are pastoral nomads and about
1 million cultivators in remote areas, may have escaped incorporation in
aristocrat and peasant settings. In what is now northern Russia there are still
some hunters and gatherers, but their numbers are limited. Overall population
densities of 25 and more are found in what are now northern Italy, the
Netherlands, Belgium, France, Germany and Austria. In all these regions the
continental variant of Eurasian grain cultivation is practised. On average, it is
estimated that less than 5 per cent of all Europeans live in towns and cities of
whatever type and size category. Belgium, the Netherlands, Italy and Spain are
the notable exceptions with respectively 21.1, 15.8, 12.4 and 6.1 urban percentage
of the total population41

•

Out of a total population of just over 277 million - of which 205 million on the
Indian subcontinent and China proper - Asia probably had a peasant population
of some 234 million. An estimated 23 million people, mainly on the Indian
subcontinent, in what are now Mongolia, Mghanistan, Arabia, Syria, Lebanon,
Palestine, Jordan and China proper, are pastoral nomads or pastoralists
practising some kind of primitive shifting cultivation. It is difficult to estimate the
number of people involved in cultivation outside state systems of one type or
another, but their number might be of the order of 20 million. In Siberia and
other out of the way places, there are still some hunters and gatherers but they
probably number less than 200.000. Overall population densities of 25 or more
are only found in what are now Japan and China proper, with the Indian
subcontinent as a good runner up with 23 people per square kilometre. Locally,
for example in the wet rice growing areas of China, the densities are much
higher and may approach the 200 mark. On average it is estimated that less than
5 percent of the population in the high density areas lives in towns and cities of
one type or another.

Out of a total population of nearly 46 million, Africa might have had a peasant
population of some 25 million. Egypt, and particularly the valley of the Nile, is
still a densely populated area. If we assume that only 0,35 of the 1 million
square kilometres of the Egyptian land is productive, densities might have
exceeded 100 persons per square kilometre. Sizable aristocrat and peasant
societies are established in what are now the Sudan, West Africa, Central Africa,
East Africa and, of course, the Mediterranean oriented Maghreb. Small pockets
of peasants occur in Ethiopia. An estimated 10 million nomadic pastoralists
roam the extensive savannas and the fringes of the Sahara, Kalahari and other
deserts. An equal number of people probably practises some form of shifting
cultivation outside the aristocrat and peasant societal structures.

41 Jan de Vries, European Urbanization 1500 - 1800 (London: Methuen and Co. Ltd, 1984).
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Hunting and gathering takes place in the extreme climatic zones of the tropical
rain forests, deserts and semi deserts and involves some 1 million people.
Overall population densities, in comparison to Europe and Asia, are low, even
in the most densely populated areas. In West Mrica, Egypt and East Mrica we
find overall population densities of respectively 4.2, 4.0 and 3.5. In Ethiopia,
Sudan, Equatoria, Mo~ambique, Somalia and the Maghreb the figures vary
between 1.7 and 1.2 persons per square kilometre. In the Sahel states, south
central Mrica, libya, Namibia and Botswana, the density figures are those
belonging to early cultivator and hunter and gatherer societies - somewhere
between 0.8 and 0.2 persons per square kilometre. The number of people living
in cities and towns is small and cannot be expressed in a percentage.

Out of a total population of nearly 14 million, the Americas might have had a
peasant population of 7 million. About 4 million peasants are in one way or
another (some under direct control, others as tributary tribes) incorporated in
or linked with the Aztec empire in what is now Mexico and Central America.
Another 3 million peasants are incorporated in or live under direct influence of
the Inca rulers in what is now Peru, Ecuador and Bolivia. Early cultivators 
many of which are still semi-sedentary - live in the south-eastern part of what
is now the United States, Colombia, Venezuela, the Guyanas and the north
eastern part of Brazil. All together they may have numbered some 5 million. The
virtually empty northern and western United States, Canada, the Brazilian rain
forests, large parts of what are now Argentine, Chili and Uruguay and the Arctic
fringe, are the hunting and gathering grounds of what must have been less than
2 million people. Overall population densities, even in the heartlands of the
Aztecs and Incas, are comparatively low - somewhere between 3 and 1.5 persons
per square kilometre. These figures reflect the limited production capacity of the
primitive hoe cultivation techniques and come close to the population density
figures reached in the Old World's fertile crescent 4000 years earlier. Towns and
cities are limited to the Aztec and Inca empires and here some 5 per cent of the
population might have lived in urban areas.

Out of a total population of nearly 2 million, Oceania might have had a
cultivator population of a million or even less. The rest living largely of the fruits
of the sea and from hunting and gathering. Table 47, presents a review of the
number of peasants, cultivators, pastoralists and hunters and gatherers (millions),
in the 5 major world areas in 1500.
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Table 47.
Peasants, cultivators, pastoralists and hunters and gatherers (millions) in relation
to total populations in the 5 major world areas in 1500.

::......... . ....
WORLD··
REGION .....

..:.... ..: : :.: .
AFRICA. ..: .

..... ,.,.. ....

AMERICAS
......... . .. . ... , .

ocEANIA··
. ... ..... .. :
TOTALS

:...: .. :... : .....:: ...

PEASANTS CULTlVA·
TORS

74.5 1.2

234.0 20.0

25.0 10.0

7.0 5.0

1.0

340.5 37.2

PASTORA· HUNTERS TOTAL
LISTS GATHERERS

5.0 SO.7

23.1 .2 277.3

10.0 .9 45.9

1.7 13.7

.9 1.9

38.1 3.7 419.5

Summarizing, by 1500 an estimated 81 per cent of the world's population is
incorporated in one way or another in aristocrat and peasant societies and they
occupy some 25 per cent of the earth's surface. They share the same basic
structural, cultural and institutional characteristics. If we differentiate on basis
of the ability of a system to sustain high population densities for longer periods,
an interesting observation can be made. In Europe, in what are now Italy, the
Low Countries, France, Germany, Austria, Czechoslovakia and Switzerland, the
system supports overall population densities of 20 or more persons per square
kilometre. In Asia, the same is achieved in Japan, China proper and on the
Indian subcontinent. Taking the ability to support high population densities as
a development standard - which appears justifiable in the aristocrat and peasant
societies - these countries and areas are the leaders in development. The runners
up in Europe - British Isles, Turkey, Hungary, Portugal, Spain and Poland - have
population densities between 16 and 13 persons per square kilometre. In Asia,
Korea achieves a population density of 18 persons per square kilometre. With
the exception of the valley of the Nile, the aristocrat and peasant societies in
Africa seriously lag behind, with population densities somewhere between 3 and
4 persons per square kilometre. The same applies to the civilizations of the
Aztecs and Incas, with population densities not exceeding 2.5 persons per square
kilometre. In spite of their advances in political and economical organization,
architecture, transport, communication, intellectual life and religious art, they are
apparently - judged by their population densities - not more than brilliant
Neolithic societies.

Some 9 per cent of the world's population has reached - got stuck at - the
cultivator stage and particularly in Africa and the Americas, the cultivators make
up a significant part of the population with respectively 40 and 71 per cent.
Pastoral nomads make up another 9 per cent of the world's population and a
small minority of 1 per cent is still hunting and gathering.
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CHAPTERS
PRELUDE TO THE FIRST INDUSTRIAL
REVOLUTION: ARISTOCRATS AND PEASANTS
AND THE COMING INTO BEING OF A WORLD
ECONOMY (1500 - 1760)

8.1
CHAPTER LAY-OUT

This last chapter of volume I of our study covers the period between 1500
and 1760 and links the traditional aristocrat and peasant societies with the
onset of the First Industrial Revolution. Since the economic basis of society is
still agriculture and land the major production factor, many structural,
cultural and institutional characteristics of traditional society remain as they
are. Even so, there are changes. Some clearly perceptible for contemporaries.
Some only visible with the wisdom and knowledge of hindsight. Mer 1500, at
first mainly motivated by religious zeal and acquisitiveness and carried by
guns and sails, Europe reaches out to the world in an unprecedented, bold
and aggressive expansion. Emerging nation states compete on land and at sea
for kinship, economical, political and religious hegemony. Eventually without
avail. Not a single country is able to obtain a complete and lasting hold over
the others. Competition between nation states becomes a prime mover itself
in the emerging world economy.
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Essentially, what we see is a typical form of aristocrat and peasant society
emerging from an extraordinary long and deep feudal regression and
struggling on the arduous road from a patriarchal via a patrimonial towards a
centralized bureaucratic organization. Just because of this, in global
perspective, it is justified to focus on Europe. There are, however, additional
reasons for a more ethnocentric approach. Unnoticeable for most
contemporaries, ''Europe begins to deviate from the general (static, traditional)
human pattern,,1, First only in the margins of society, but then ever more
centrally, certain factors, actors and features combine to break the traditional
vicious circle. Within Europe itself, around 1760, Britain becomes the first
country where a fully fledged "take-off into sustained growth", one of the
main characteristics of modem society, takes place.

In view of the special character of this last chapter - linking traditional society
with the transition to a modem world and providing a frame work for volume
II of our study - we changed the customary chapter lay-out. Paragraph 8.2
presents the historical highlights and focuses mainly on Europe. Its voyages of
discovery and its global expansion receive special attention. Its wars of
religion and the struggle for economical and political European and world
leadership are briefly reviewed. It is but an old story retold again. Without it,
however, important roots of the transition would remain hidden. An inventory
of individual technologies and a brief analysis of these technologies is
presented in paragraph 8.3. Paragraph 8.4 keeps in line with the previous
chapters by placing Europe in a global development perspective. Although
the leading civilizations are found in Europe and Asia, by 1760 it becomes
obvious that the European aristocrat and peasant societies are on a
development path that differs significantly from that of the Asian civilizations
in general and China in particular. The focus then shifts to Europe and the
prelude to the First Industrial Revolution is dealt with in paragraph 8.5.
Here we start with a brief review of some of the controversies with respect to
the chronology of the First Industrial Revolution and the "grand theories" and
then put our own study in perspective. Next, we search for the roots of the
industrialization process. Since we are dealing with an essentially agricultural
society, we first focus on the interaction between demography and agricultural
change and between urban and rural development. Soon, however, other
elements like,· for example, extraction patterns, technology, trade and
commerce come to play a role as well are taken into consideration. Based on
our search for the roots of the industrialization process we then make an
inventory of the pre-requisites for industrialization in the kinship, religious,
economic and political institutional spheres. Last, but not least, and based on
these pre-requisites, we take a look at the situation in Britain in 1760.

1 Jan Romein, Aera van Europa: de Europesche geschiedenis als afwijking van het algemeen
menselijk patroon (Leiden: EJ.Brill, 1954).
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8.2.1
EUROPEAN VOYAGES OF DISCOVERY AND EXPANSION
Around 1500, motivated by religious zeal, acquisitiveness and competition,
and supported by guns, navigation technology and sails, Europe reaches out
to the world. Hesitantly at first, but soon increasingly aggressively. On the one
hand, the spread of Christianity and fabric of European society paves the way
- in the period between 1500 and 1760 probably imperceptible for
contemporaries - for a global modernization process. On the other hand, in
many cases, it arrests, disturbs and prevents the process of indigenous social
evolution. Already early in the expansion process, European traders subjugate
their overseas trading partners and a trade pattern develops that can hardly
be distinguished from plunder. Foreign trade goes hand in hand with
increasing political concessions to corporate bodies of traders and merchants 
for example the Dutch and British East India Trading Companies. For a long
time these companies become the "de facto" rulers of vast colonial empires. A
long period of increment of economic surplus follows and although the
relationship between this surplus and Europe's ascent is complex and not
always as direct as suggested by some scholars, there is no doubt that it plays
an important role in laying the foundations for Europe's hegemony.

8.2.1.1
VOYAGES OF DISCOVERY

Before Dias, in 1487, sets out on his voyage that is eventually to bring him
around the Cape of Good Hope into the open waters of the Indian Ocean,
Portuguese sailors have been exploring the western and north-western
Atlantic and the coasts of West Mrica for some decades. Why are it, initially,
the Portuguese that reach out in an ever more daring sweep into unknown
waters? Why not the Spanish, the Genoans or, for that matter, the Dutch?
Like so often, the answer probably lies in a conjuncture of capabilities and
motives. By the middle of the fifteenth century, Portuguese ship building and
navigation techniques reach a level at which explorative voyages become
possible. The medieval cog replaces the carrack and then develops into the
caravel with its lateen sails on all three masts and edge-to-edge planking. The
result is a small, light and comparatively cheap boat with superior
manoeuvrability. These innovations, complemented by the compass, quadrant,
naval guns and more accurate ways of charting, increase the chances of
returning home after long voyages at open sea. Portugal's geographical
location on the Atlantic coast, within reach of Mrica, favours the use of
southern bound ocean currents. With her experience in long distance trade
and the capital amassed in this trade, she makes use of them.
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Also important is the fact that Portugal, contrary to, for example, Spain,
enjoys a period of relative political stability and is not part of a larger
empire. Quoting Wallerstein2:

"But when the Turks advanced in the e~t, there w~ no European emperor
to recall the Portuguese expeditions. Portugal w~ not diverted from its
overse~ adventures to defend Vienna, because Portugal had no political
obligation to do so, and their w~ no machinery by which it could be
induced to do so, nor any European wide social group in whose interest
such diversion would be':

Portugal's motives go back to the times of the "Reconquista", king John I and
his son Henry the Navigator. The short term result of the "Reconquista" on
the Iberian peninsula and the collapse of the Arab centralized bureaucratic
states is chaos and economic decline. Production falls and the population
rises. A common foreign enemy would be convenient and is found again in
the Arabs on the other side of the Mediterranean. In 1415, Prince Henry the
Navigator launches his Crusade and captures the Arab city of Ceuta in north
Africa. Less than 40 years later the new Crusade is further rationalized by a
succession of three Papal decrees, giving the Portuguese king permission to
enslave all unbelievers, to enjoy a monopoly in all matters in all conquered
territories and to find and conclude an alliance with Prester John, the
supposed leader of the mysterious and powerful Christian, non-European,
people. In the second half of the 15th century, Henry the Navigator's
chronicler, Gomes Eanes da Zurara, neatly summarizes Henry's motives3

:

'To discover what lay beyond the Canaries and Cape Bojador; to trade with
any Christians who might dwell in the lands beyond; to discover the extent
of the Mohammedan dominions; to find a Christian king who would help
him to fight the Infidel; to spread the Christian faith; r....]"

Dias4
, when he writes about his voyages to the Indies, is also surprisingly

candid about his motives:

'lwe went] to serve God and His Majesty, to give light to those who where
in darkness, and to grow rich, ~ all men desire to do':

2 Immanuel Wallerstein, The Modem World-system: capitalist agriculture and the origins of
the European world-economy in the sixteenth century (London: Academic Press, 1974,60).

3 John Key (ed.), History of World Exploration (London: Guild Publishing, 1991, 47).

4 Parry, J.H., quoting Guillen Tato and Morison in The Age of Reconnaissance: discovery,
exploration and settlement 1450-1650 (London: Sphere Books tid., 1973,35).
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The end of the ''Reconquista'', religious zeal and declining seigniorial incomes
may, in combination, have created a new "crusading spirit" necessary to
summon the perseverance required for the voyages of discovery. The Italian
city states had been the traditional intermediaries in procuring spices and
preciosities from the East, but the mounting tensions between Christians and
Muslims increasingly become a factor hampering trade. It is, therefore, both a
matter of expediency and gain to fmd one's own supply of spices, silk, ivory,
precious stones and bullion. However, there are other motives as well.
Around 1500, land and the labour of those who work it, are still the principle
sources of wealth. The most attractive way to come to wealth is to size and
occupy land. Since the rulers, however, become strong enough again to
discourage and prevent private war, seizing land, certainly for the lesser men,
becomes almost impossible. The best chances of acquiring land by fighting for
it, pr by settling unoccupied land, therefore, lie outside Europe. The
straightjacket of the emerging strong nation state, in a way, becomes a
motive for individuals to participate in voyages of exploration and expansion.
A boom in ship building and a rising population, cause rising demands for
wood, sugar and animal protein in the form of fish and this leads Portugal to
extend its influence to the islands in the Atlantic. The Cape Verdes, the
Azores and Madeiras are occupied around 1450 and become a stepping stone
for further reconnaissance.

We distinguish five major drives in the European voyages and travels of
discovery:
- Portugal'S attempts, in the fifteenth and early sixteenth centuries, to find

the way to southern Asia by a south-eastern route.
Dias, as we already saw, rounds the Cape of Good Hope in 1488 and is the
first to enter the Indian Ocean. Da Gama, from the East African town of
Malindi and probably using the services of the Arab pilot Ibn Majid,
reaches India in 1498. In 1500, Cabral sights the coast of Brazil and a
decade later Malacca and the Moluccas are reached. Magellan, in Spanish
service, between 1519 and 1521, sails around the world;
Spain's attempts to reach Asia via the western or south-western route.
In 1492, Columbus discovers the Bahamas, Hispaniola and Cuba. His
further voyages lead to the discovery of Trinidad, Venezuela, Honduras,
Nicaragua and the Isthmus. Eventually, in 1527, Saavedra finds the route
from the coast of Mexico to the Philippines and hence to southern Asia;
English, Dutch and French attempts to find a way to southern Asia by the
north-west and north-east routes.
Mter reconnaissances by the Vikings in the 10th century, New Foundland
is rediscovered by Cabot in 1497. In 1534-1535, Cartier explores the Strait
of Belle Isle and sails up the Saint Lawrence. Baffin and Bylot, exploring
the coasts in the north-west in 1616, finally come to the conclusion that
there is no north-west passage. Still, the north-west voyages mark the
beginning of the opening up of North America by the Europeans. By 1620,
all efforts to reach Asia via the northern routes are abandoned;
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• Russia's expansion, through Siberia, to the Pacific coast.
In the 16th century, in the wake of the fur trade, settlement in Siberia
begins and in 1639 the Pacific is reached;

• voyages launched by the European governments in the eighteenth century
and inspired by a mixture of scientific curiosity and commercial greed.
Commanded by naval officers and often accompanied by scientists and
artists, specially fitted warships set out to chart unknown seas and shores,
collect plant and animal species and look for sheltered anchorage. Cook is
the last great discoverer of this type and between 1768 and 1775 charts the
coasts of Australia and New Zealand and later covers most of the Pacific.
Less than two decades after the period presently under discussion ends
there are few coastlines in the world that remain to be explored.

8.2.1.2
EUROPEAN EXPANSION
Although the European expansion, particularly in the sixteenth century, is a
rapid one, care should be taken not to exaggerate the speed of change and
the direct impact on the societies involved. The only really dramatic impact is
the total destruction of the Aztec and Inca civilizations in the first decades of
the sixteenth century. Their fragile empires, based on hoe cultivation,
completely collapse during and immediately after the Spanish conquests.
Apart from this catastrophic effect, however, it is obvious that, had the
Europeans withdrawn from their scattered trading posts and settlements in
1600, none of the North American and Asian cultures would have been
affected much for better or worse. The overseas adventures of five countries 
Portugal, Spain, Holland, Britain and France - play an important role in the
European expansion. In addition, from about 1478 onwards, Russia starts
expanding across the European continent.

Portugal and Spain.
The first 150 years of the European expansion belong to Portugal and Spain
and they are not squeamish about their ambitions. By the Treaty of
Tordesillas (1494), and almost as a matter of course, the Pope divides the
world between them. Spain receives the Philippines and all of America,
except the eastern part of Brazil. Portugal eastern Brazil in addition to all
rights of trade in Africa, Asia and the East Indies. By 1520, Portugal has
established trading posts along the west and east coasts of Africa, on the
northern shores of the Indian Ocean and in Malacca. Macao, off the Chinese
mainland, is founded in 1557. From 1530 onwards, the Portuguese settle the
coasts of Brazil and start growing sugar cane. In the Indian Ocean the
Portuguese find themselves in fierce competition with the Arabs. Usually at
the wrong end of the stick. Throughout the sixteenth century, Portugal's
struggle for empire never leads to complete success and even the "metropolo"
Lisbon fails to establish itself as a major European staple place for spices and
sugar.
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To make matters worse, early in the seventeenth century Holland, England
and France become serious competitors. By 1510 Spain is settling the
American mainland. Under command of Cortes, the settlement of Mexico
and the annihilation of the Aztecs start in 1519. Starting from Panama,
Pizarro enters Peru in 1530 and in 1550 the Inca empire has ceased to exist.
Mter the discovery of immensely rich silver mines in hoth Mexico and Peru,
silver becomes the chief export to Spain. It increases Spain's possibilities to
finance war and war itself stimulates early manufacturing, notably in the iron
sector. For a variety of reasons not in Spain itself but in countries like
Flanders, Italy and Germany. Spain appears to use its American resources to
supply itself from other countries with almost everything that has to be
manufactured. Quoting a Venetian ambassador on Spain's balance of
payments5

:

'This gold that comes from the Indies does on Spain as rain does on a roof
- it pours on her and it flows away'~

Around 1570, the influx of bullion is one of the factors that leads to serious
inflation and rising grain prices in Europe. The latter, in turn, is to affect the
pace of agricultural change. When, in 1580, Spain and Portugal are united
under one crown, this crown rules three highly profitable empires - the spice
empire of the Indian Ocean, the sugar empire of the south Atlantic and the
silver empire of Mexico and Peru. In the seventeenth century no serious harm
is done to the empire and in the beginning of the 18th century Spain adopts
more aggressive policies in America and starts pushing north.

Holland, Britain and France.
Early in the seventeenth century the Dutch, British and French become
serious competitors of the two Iberian powers. In Holland politics and
commerce make common cause and the Dutch East India Company is
incorporated in 1602. Between 1641 and 1667 the Dutch make Portuguese
and English trade in the Indonesian archipelago almost impossible and
acquire a monopoly. The Dutch West India Company, much less formidable
than its eastern counterpart, is incorporated in 1621. In Britain, the English
East India company is incorporated two years earlier than its Dutch
counterpart but is soon surpassed by the Dutch in the Indonesian archipelago.
Its main activities shift to the Indian ports of Madras, Bombay and Calcutta.
In 1685 trading with the Chinese cities of Canton and Amoy starts. Right
from the beginning competition with the French is fierce. Only when Clive
defeats the French at Plassey (1757), Britain gains full control over Bengal
and hence becomes the predominant European power in India.

5 Carlo M.Cipolla, Guns, sails, and empires: Technological Innovation and the Early Phases
of European Expansion, 1400-1700 (Yuma: Sunflower University Press, 1985,36).
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The major overseas impact of the British in the sixteenth and the first half of
the seventeenth centuries is in North America. In 1607 Virginia is settled and
by the end of the seventeenth century the twelve "continental colonies" are
complete. France does not remain idle either. Soon after Cartier's
explorations the French are extending their North American territories in a
vast sweep from Nova Scotia to north of the Great Lakes and from the Great
Lakes to beyond the Mississippi. Quebec is founded in 1608, Montreal in
1642, Detroit in 1701 and New Orleans in 1718. The Anglo-French struggle
for supremacy in North America begins early. Quebec is first overrun by the
English in 1629 and in the decades that follow several territories change
hands a number of times. Virtually every major war in Europe frustrates
France's attempts to consolidate its position in North America and after the
Seven Years War, the Treaty of Paris (1763) finally extinguishes France's
American ambitions.

The major impact of the European expansion in the period 1500 to 1760 is,
without doubt, in the Americas. Looking at North America first, we notice
that the population of European stock rises from approximately 100.000 in
the early seventeenth century to 350.000 in 1700 and almost 4.5 million in
1800. The whites are a majority of dominantly Protestant origin and exist by
means of rather small scale activities. Trapping, whaling, fishing, the
manufacturing of naval stores and, last but not least, crop and animal
husbandry. The bulk of the export to western Europe reflects the nature of
these activities. In South America and the West Indies the population of
European stock is predominantly of Catholic origin. In the 16th century the
settling movement is almost exclusively Iberian - some 100.000 Spanish and
10.000 Portuguese. In the 17th century the north Europeans join in and
approximately 100.000 of them settle in the West Indies. By 1700 there are
about 1 million whites in Latin America and by 1800 their number has
reached the 4 million mark. Contrary to North America, the whites remain a
minority with two thirds of the population being mestizos and indians. Mining
of silver, gold and diamonds are the most important economic activities,
followed by the plantation cultivation of sugar. The bulk of the exports to
western Europe consists of bullion and sugar. More than 250 years after the
European expansion in South America began, South America still dominates
the economic scene. Soon after 1760, it will be surpassed by its northern
neighbours.

Russia.
After the Mongol invasions in the thirteenth century Russia splits - the east
comes under Mongol overlordship, with Muscovy slowly gaining
predominance and the west is absorbed by Lithuania and eventually joins
Poland. In 1478 Iwan III starts the Russian expansion. Novgorod is annexed
and in 1480 Muscovy declares itself independent from its Mongol overlords.
From about 1521 onwards the Russians move south into the steppe zone.
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In the east, the Khanates of Kazan and Astrakhan are conquered between
1550 and 1560. The highly profitable fur trade brings the Russians ever
deeper into Siberia and in 1639 they reach the Pacific where they establish
forts along the coasts and commence trade with China. The seventeenth
century is a period of prolonged wars between Russia, Poland, Sweden and
the Ottoman empire and leads to considerable Russian frontier advances.
The increase in the population, both natural and by means of territorial
acquisition, illustrates the growth of the Russian empire • approximately 4
million in 1500, 10 million in 1600 and 20 million in 1750.

8.2.2
EUROPEAN WARS OF RELIGION: 1517 - 1648

Habsburgs.
The main features of the political map of Europe in the period 1517 - 1648
and thereafter cannot be understood without understanding the predominant
role of the house of Habsburg and the way in which this predominance was
achieved. Charles V inherited his empire from each of his four grandparents.
From Ferdinand of Aragon he acquired Aragon, Sicily, Sardinia and Naples.
The possessions of Isabella the Catholic provided Castile, Grenada and the
West Indies. Mary of Burgundy brought most of the Low Countries, at the
time the richest lands in Europe, in the empire. Maximilian of Habsburg's
legacy provided Austria, Tyrol, Carinthia, Alsace and the title of Holy Roman
Emperor. Charles V himself added Mexico and Peru, Bohemia, Silesia,
Moravia and large parts of Hungary. When Charles V abdicated, he left his
possessions in Austria, Hungary and Bohemia to his brother Ferdinand.
Those in Spain, the Low Countries, Italy and the Americas, to his son Philip
II. In future there would be two Habsburg branches - the Austrian and the
Spanish. France, the other significant Catholic power in western Europe and
encircled by Habsburg possessions, for its survival is compelled to side with
strange bed fellows - protestant German states, Poland, Sweden and even the
muslim Ottoman empire. Figure 46, presents the main features of the
political map of Europe around 1526.
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Figure 46.
Political map of Europe around 1526.
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• Habsburg's lands

Boundary Holy Roman Empire

Source:
Palmer, R.R. and Colton, J., A history of the Modem World (London: Alfred Knopf, Inc., 1978).

Turmoil.
Around 1500 there is an intricate interplay of factors. For a variety of reasons
the Church finds itself in spiritual and organizational disarray. Whilst the
popes fight with the church councils, lay religion and humanistic and secular
feelings spread. Lutheranism and Calvinism gain ground and by around 1550
approximately 40 per cent of the European population observes a reformed
theology. The rulers of the new monarchies - whether Catholic or Protestant 
wish to control everything, including religion, in their kingdoms. The churches
and the landowning aristocracy, the latter still a strong feudal element in the
new monarchies, try to resist the rulers. Among the peasants there is endemic
dissatisfaction with the economic situation and resentment with respect to the
wealthy and oppressive ruling class. Germany is not a state at all but a
conglomerate of princely states, ecclesiastical territories, imperial free cities
and virtually independent manors. In the east the Muslims are on the move
again and the pressure of the Ottoman empire makes itself more and more
felt.
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Above all there is the religious zeal of Spain and the growing pre-eminence
of Charles V creates fear and resistance in the rest of Europe. Between 1516
and 1648 religious upheavals become mixed with all kinds of political and
social issues. Revolts, civil wars and wars between states are the hallmarks of
this dynamic period in which the foundations of a "modem" Europe emerge.
When peace talks between the warring parties begin in the Westphalian
towns of Munster and Osnabrock (1644), the share of Protestantism on the
continent has fallen from 40 to 20 per cent. The peace of Westphalia (1648)
stabilizes the division between Catholics and Protestants and blocks the
further progress of the Counter-Reformation. A plurality of religions is now
taken for granted in Europe as a whole although individual states favour or
require religious uniformity within their borders. The threat of domination by
the Catholic Habsburgs is averted and the Austrian Habsburgs are frustrated
in their further expansion. The disintegration of Germany is furthered and it
is to take almost two centuries before there is again a significant movement
towards German national unification. The northern Seven Provinces of the
Netherlands become the independent Republic of the United Netherlands.
The southern Provinces remain with Spain. Most importantly of all, the
diplomats assembled at Munster and Osnabrock represent independent
powers which do not recognize a superior or common tie. The factual, though
not the legal, dissolution of the Holy Roman Empire is confirmed and
henceforth a plurality of independent sovereign states is considered normal
in Europe.

Economical and political change.
The economical and political changes between 1500 and the Peace of
Westphalia are significant. The Atlantic and colonial trade take over from the
Mediterranean trade. The Hansa collapses and the German banking houses
like, for example, the Fuggers, go into decline. When Bruges silts up and
Antwerp is closed for sea-going vessels by the Dutch, Amsterdam takes over
and The Netherlands become the European centre for distributive trade. For
a short period, between 1625 and 1675, they have world economic hegemony.
Beginning in the seventeenth century, the major powers develop mercantilist
policies aiming at a positive balance of trade. They stimulate manufacture
and export of manufactured goods, import raw materials and take protective
trade measures. To facilitate communication and commerce, road and canal
systems are extended. The influence of "The Three Estates" on the affairs of
state is curbed and the aristocracy is tied to the state as court aristocracy,
officers corps and public servants. The emerging middle classes carry the
economic advance. The great majority of peasants, although now usually free
in name in western Europe, remains dependent on their lords. The further
disintegration of Germany and the weakening of the Habsburgs opens the
way for the ascendancy of France, England and the Netherlands and for the
contest between them. Figure 47, shows the European states at the time of
the Peace of Westphalia.
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Figure 47.
European states at the time of the Peace of Westphalia.
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Source:
Palmer, R.R. and Colton, J., A history of the Modem World (London: Alfred Knopf, Inc., 1978).

8.2.3
STRUGGLE FOR EUROPEAN LEADERSHIP: 1649 - 1713

Netherlands.
The Netherlands attain world hegemony between 1625 and 1675 in the sense
of superiority over all other core powers in Europe in the productive,
commercial and financial spheres. In the process serious conflicts with
England and France cannot be avoided. Between 1652 and the disaster year
of 1672 when France, England, Munster and Cologne join forces, it is almost
continuously assaulted at sea and harassed on land. Although the peace treaty
of Nimwegen (1678) preserves the Dutch territories, The Netherlands cease
to be a European core power.

England.
During the Westphalian peace talks England is engaged in a civil and
religious war of its own and is the only major European country that is not
represented.
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Mter the Parliamentary forces gain victory over the Royalists, Charles I is
executed (1649) and England becomes a republic under Oliver Cromwell.
Mter Cromwell's death in 1660, the house of Stuart, the Church of England
and Parliament are restored. The feudal basis of land tenure is changed by
abolishing the payments owed by landholders to the king. In place of the
feudal dues the king now receives income in the form of taxation which
Parliament can raise or reduce in amount. In this way the aristocracy
effectively clears their properties from customary restrictions and obligations
and undertakes to support the state by imposing taxes on themselves. From
this position of power, the landowners are to run the government, to the
exclusion of everyone else, for almost a century and a half. Not long after the
restoration of the pro-Catholic and pro-French Stuarts, the king and the
Parliament are at odds again. In 1688 the problems come to a head and
Parliament offers the crown to James II's daughter Mary. Mary and her
husband William III of Orange, ruling from 1689 until 1702, protect the
"liberties of England" from absolutism. In 1689 Parliament enacts the Bill of
Rights which establishes that no law can be suspended by the king, that no
taxes can be raised or armies maintained without parliamentary consent and
that no subject can be arrested and detained without process. In 1707 the
Scottish parliament merges with that of England and the United Kingdom of
Great Britain is created. The events of 1688, known to the English as "The
Glorious Revolution", and alleged to have vindicated the principles of
parliamentary government and the rule of law, are in fact little else than a
class movement to promote once again the interests of the landed aristocracy.
Quoting Palmer and Colton6;

''England from 1688 to 1832 was the best example in modem times of a
troe aristocracy, i.e., of a country in which the aristocratic landowning class
not only enjoyed privileges but also conducted the government. But the
landowning interest was then the only class sufficiently wealthy, numerous,
educated and self-conscious to stand on its own feet. The role of the
"gentlemen of England" was within its limits [the limits of traditional
society!] a regime ofpolitical liberty".

From 1688 until 1697 England takes part in the War of the League of
Augsburg and from 1702 until 1713 in the first world wide war - the War of
the Spanish Succession. By the Treaty of Utrecht (1713) the French cease to
recognize the Stuart pretender as the king of Great Britain, surrender
Newfoundland and Nova Scotia to the British and recognize British
sovereignty over the Hudson Bay territory. To the great irritation of the
Spaniards, the British remain at Gibraltar and occupy the island of Minorca.
In 1713, Great Britain has tinally made its appearance as a great power.

6 R.R.Palmer and Joel Colton, A History of the Modem World (New York: Alfred
AKnopf, 1978, 173).
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France.
In the years directly following the Peace of Westphalia, France is in the grip
of rebellions and royal control is only fully restored in 1655. In the relatively
peaceful years between 1661 and 1672 France catches up with other nations
and experiences its "Grand Siecle". Colbert, Louis XIVs great minister, from
1661 onwards, strives to make France economically powerful. Local tariffs are
abolished in large parts of France, customary trade laws are replaced by a
Commercial Code and communications are improved by building roads and
canals. Privileges in the form of subsidies and tax exemption are given to
producers of commodities like woollens, silk and glassware. Manufacturers,
through the respective guilds, are required to produce goods of specified
quality and kind. The growth of the army, from 100.000 to 400.000, and the
fact that the government undertakes to clothe and equip its soldiers, leads to
large orders for weapons, ammunition and uniforms. This, in tum, stimulates
employment and new ways of organizing labour. From the outset of Louis
XIV's reign France pursues an aggressive foreign policy. Only after the attack
on the Dutch Republic in 1672, however, does it get involved in major
European wars.

Spain.
The Treaty of Utrecht partitions the world of Spain. The English remain at
Gibraltar and the Spaniards lose Minorca to them. Sardinia is lost to the
Duke of Savoy and the rest of the Spanish mediterranean holdings pass to the
Austrian Habsburgs, as do the Spanish Netherlands. The rich possessions in
America are retained.

Germany.
In 1648 the map of Germany is a complicated jigsaw puzzle with over 300
pieces, defying the persistence of all but the most skilled of puzzlers. In name
there is still an emperor and a "Reichstag", but their effectiveness is minimal.
Only Austria remains a major force with its possessions in Hungary, Italy and,
later, the Netherlands. The rise of Prussia begins under the Great Elector
(1640-1688) although, until about 1700, Prussia is outstripped by both Bavaria
and Saxony.

8.2.4
STRUGGLE FOR EUROPEAN AND GWBAL LEADERSHIP:
1713·1763

Immediately after the Treaty of Utrecht the problem of how to deal with the
postwar economic situation and domestic peace and quiet has to be faced by
all the core powers. The best way to assure peace and quiet at the domestic
front is obviously to avoid raising taxes. The best way to do this, is to avoid
war. Walpole in England and Fleury in France both try to keep peace.
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Still, already in 1733 France is drawn into the War of the Polish Succession.
In 1739 Great Britain plunges into war with Spain. With some interludes and,
at one time or another, involving almost all European countries and their
territories overseas, war continues until 1763. When the fighting is over the
Austro-Prussian peace of Hubertusburg (1763) brings about a German
dualism - the mighty Austria, losing Silesia, and the upshot Prussia, its
aggression being legalized, eye each other as major rivals. In the Anglo
French peace treaty of Paris the French, by losing their possessions on the
North American mainland east of the Mississippi to Great Britain and those
west of the Mississippi to Spain, are stopped from empire-building. They
retain Louisiana, their sugar islands in the West Indies and their trading posts
in India. The European balance of power is more or less preserved, but the
global balance of power has definitely swung in favour of the British.

By the end of the period presently under discussion, there is trouble in the air
and many of the upheavals starting in the second part of the eighteenth
century can be partly attributed, directly or indirectly, to the ideas embodied
in what we call the "Enlightment". The Enlightment ideas, themselves a
ferment from the needs and tensions of a changing society, have their roots in
the scientific and intellectual revolution of the seventeenth century. The ideas
of, for example, Bacon, Descartes, Spinoza, Newton and Locke, are carried
over and popularized and breed a new faith in reason and progress. The most
famous philosophers of the Enlightment, Montesquieu (1689-1755), Voltaire
(1694-1778) and Rousseau (1712-1778), all turn from purely literary works, to
those of political and social analysis. They are all convinced, in their own
different ways, that the existing society can be improved. The Enlightment
with its philosophy of natural law and natural right, its sceptical attitude
towards tradition, its belief in progress and last, but not least, its promotion
of the spirit of secularism, leads, on the one hand, to a rejection of authority
and an assertion of the Rights of Man. On the other hand, it inspires the
monarchs to draw more power into their own hands and to govern through
bodies of their own choice. So again, the aristocratic elites attempt to
monopolize yet another ideology and twist it into the direction of their own
needs. Out of the earlier absolutism grows an "enlightened despotism" of the
type epitomised by Frederick the Great of Prussia (1740-1786) and Joseph II
of Austria (1780-1790). As usual, the centralizing activities of the monarchs
are opposed by all with vested interests - the aristocracy, the church and the
guilds. From the mid 18th century onwards, unrest starts spreading. In 1755,
local Corsican clans rebel against Genoese rule and establish an independent
democratic government. Similar rebellions occur in Geneva in 1768 and in
South East Russia in 1773. The first large scale revolution will take place in
England's American colonies when the colonists refuse to be taxed by a
parliament in London in which they are not represented. By 1775 there will
be open war between Great Britain and its 13 American colonies.
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Around 1500 three major Muslim empires, the Ottoman in the
Mediterranean, the Safavid in Persia and the MughaI in India, are advancing
their power. Although there is no Mongol empire any more, the remnants of
this once so formidable power still form a number of Khanates - the
Khanates of Chinese Turkestan, the Uzbek Khans (Shaybanids) in central
Asia and the Khans of Khiva near the Aral Sea. More to the west, Khanates
with Muslim rulers are still existing in the Crimea and along the Volga. Only
the Safavid empire has not affirmed its adherence to orthodox (Sunni) Islam
and this leads to rivalry and intermittent war. The resurgence of Muslim
power in the Ottoman empire, under Suleiman (1520-1566), leads once more
to an assault on Europe. Rhodes is taken from the Knights of St.John in
1522. Hungary, after the battle of Mohacs (1526), is overrun and Vienna
besieged in 1529. The Ottoman navy, operating from the eastern
Mediterranean, Egypt and Algiers, harasses southern Italy, Sicily, Malta,
southern France and Spain. In 1538 the Ottoman armies reduce Moldavia to
a vassal state and their navy defeats a Christian armada at Preveza. In the
east, parts of Qarabagh and Azerbaijan are conquered from the Persian Shi'is
and, via the Red Sea and the Persian Gulf, attempts are made to oust the
Portuguese from their trading posts in Malindi, Ormuz and Diu. In the
second half of the 16th century the war at sea against the Spanish
Habsburgs - the Ottoman fleet is defeated at Lepanto in 1571 - and the wars
on land against the Austrian Habsburgs and the Persian Safavids, bring defeat
and loss of territory. By the end of the period presently under discussion the
Ottoman empire, however, still exists and has survived the period between
1500 and 1760 without losing its character of a traditional centralized
bureaucratic power. The Persian Safavid revival reaches its peak under
Abbas I (1587-1629) and at one time Persia even allies with the Austrian
Habsburgs against the Ottomans. Weakened by intermittent wars, and unable
to withstand the Portuguese and other European nations preying on their
trade, the Safavid empire goes into decline and breaks up after 1630. In
India, Babur, a Muslim adventurer from Central Asia, sweeps aside the
Sultanate of Delhi and, in 1526, establishes the MughaI empire. The Mughals
are expelled again by the Afghans and only under Babur's grandson, Akbar
(1556-1605), can they restore and consolidate their rule. Under Aurangzeb
(1656-1707), the centralized bureaucratic Mughal empire reaches its furthest
extent and stretches from Mysore in the south to Baluchistan, Kabul and
Kashmir in the north. From the Indus in the west, to the Ganges in the east.
The Mughal empire is a truly traditional centralized bureaucracy,
administered by a class of civil servants, the mansabdars, and taxed through a
standardized system. The Muslim overlords are tolerant towards the Hindu
majority and between 1556 and 1700 the Indian civilization experiences its
golden age.
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Attracted by the prosperity and relative peace of the Mughal empire,
Portuguese, Dutch, English, French and Danish companies set up coastal
trading posts and the European interest in India develops into a powerful
political factor. After 1700 the decay sets in - religious intolerance stirs up,
the administrative system collapses and the Marathas, Rajputs, Sikhs and
other groups revolt. The empire breaks up into almost independent provinces
and states, owing only nominal allegiance to the Mughal rulers in Delhi. In
this period of real feudal regression, the European, and particularly the
British, influence on Indian domestic affairs increases.

In 1520 the Muslim powers, the Ottoman empire being by far the greatest,
easily outshone the European states in administrative organization, education
and, last but not least, strength and discipline of their armies. Within hundred
years from 1520, they have passed from the offensive to the defensive and by
1760 it is clear that they have failed, at least for the time being, to start the
transition from traditional to modern society.

8.2.6
CHINA

After the fall of the Roman empire a long period of political disintegration
followed in Europe and it was only with the Carolingian empire, around 800,
that some form of unity was restored. Still, the Carolingian realm was by no
means a centralized bureaucracy and soon after Charlemagne's death
whatever unity there was disintegrated again. The last decades of the 15th
century, see the rise of the "new European monarchies". Between 1500 and
1760, none of the contestants for power succeed in creating a lasting
European empire. Europe, at least for the time being, is to be a plurality of
independent sovereign states, depending on a precarious balance of power.
China's history is a completely different one. Around 1027 BC, China
gradually develops from a patrimonial empire into a centralized bureaucracy
under the Chou dynasties. The various dynastic periods end with feudal
regressions, but these are, usually, comparatively short. The notable exception
is the period between 220 AD and 581 AD - the end of the Han dynasty and
the beginning of the Sui dynasty. China enters the period presently under
discussion as a centralized bureaucracy under the Ming dynasty and, although
it experiences various short lived regressions, has still maintained its empire
structure in 1760. By the end of the 15th century the Ming are still repairing
the last Mongol damage. Roads and canal systems are restored and extended,
the old custom of a self-supporting army, by settling a hereditary class of
military families on the frontiers and strategic places, is re-established and
agriculture is revived by extensive irrigation and drainage works. Gradually
the power of the large landowners is broken and small scale farming is
stimulated. Cotton is introduced in the Yangtze valley and, in the drier parts
of China, sorghum becomes an important staple crop.
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In the 16th century, Portuguese, Spaniards and Dutch introduce important
additional staple crops - potatoes, maize and peanuts. After 1627 serious
rebellions break out in northern and north-western China and massive crop
failures are followed by the plague. When one of the rebel leaders, Li Tzu
ch'eng, takes Peking in 1644, the last emperor of the Ming dynasty commits
suicide. But then the Manchus, with their homelands north of Korea,
interfere and establish the Ch'ing dynasty (1644-1911). Despite Ming
resistance, the Manchus have most of the country under control by 1652.
Again China is in a deplorable state and the population has dropped from
150 to some 100 million. After the repression of the rebellion of the Three
Feudatories, in 1674, more than hundred years of relative peace and
prosperity follow. Between 1726 and 1788, Manchu and Chinese exploitation
lead to a number of uprisings, but these are in peripheral areas and cause no
direct threat to the empire.

8.2.7
AFRICA

The growth of larger political units, the continuous expansion of the Islam
and the slave trade are the most important aspects of Africa's history between
1500 and 1760. As in the previous period, and based on the Trans-Saharan
trade, the major developments take place in the Sudanic belt. The states in
this belt develop further and the Muslim Songhay becomes a centre of
learning with cities like Jenne, Timbuktu and Gao. In the south, Rozwi
(Zimbabwe) becomes the religious centre of a mighty trading state with
connections as far as China. The Islam is consolidated in the Sudanic area
and spreads southwards down the coast of East Africa. Early slave trade had
already existed via the Sahara and the East African coast to Muslim
territories, but around 1500, the Portuguese start trading slaves from the west
coast and in the 300 years to follow an estimated 10 million slaves are
shipped from Africa. Mainly to the Americas. In spite of the slave trade, and
with the exception of some European trading posts along the east and west
coasts and Van Riebeeck's Cape colony, in 1760, most of the continent is still
independent of European control.
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The historical highlights have provided a preliminary setting for the review of
technological resources. Table 48 presents the technological resources of the
aristocrat and peasant societies during the prelude to the First Industrial
Revolution (1500 - 1760). Specific technologies belonging to complexes of
interdependent key innovations are printed bold. The institutional spheres in
which these technologies have most of their impacts are shaded. To determine
in which institutional spheres specific technologies, belonging to complexes of
interdependent key innovations, have most of their impacts we asked ourselves
the questions put in paragraph 7.2.1, pages 251-252. The country/area legend is
as follows:
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1'0 POLAND

S
.

SWEDEN

..

SP SPAIN
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Table 48.
Technological resources of the aristocrat and peasant societies during the
prelude to the First Industrial Revolution (1500 - 1760).

SPECIFIC INNOVATIONS IN THE
VARIOUS TECHNOLOGY AND
SCIENCE FIELDS

............. - .

••·.·LlJ'"E'fECHNOLOGY

MedJdne/biology. .

HUMAN ANATOMY
Vesalius, in his "De humani corporis
!abrica", accurately makes an inventory of,
and describes, the human anatomy

ORGAN FUNCTIONS, ORGAN
DIFFERENTIATION AND BLOOD
CIRCULATION
William Harvey and Marcello Malpighi,
between 1628 and 1660, write, among other
subjects, about the lungs as a complex
bloOd vessel system, organ differentiation in
developing embryos and blood circulation

(RED BLOOD) CELLS
Jan Swammerdam is the first to describe
red blood cells. Robert Hooke, seven years
later, describes the cells of cork

BACTERIA
Anthony van Leeuwenhoek is the first to
observe and describe bacteria

OCCUPATIONAL DISORDERS
Rammazzinni in his ''De morbis artificum" is
the first to describe occupational dIsorders
in a systematic manner

CLASSIFICATION OF ORGANISMS
Carolus Linnaeus introduces the system of
classification for organisms that is still used
today, but rejects t1ie idea of evolutionary
development

YEAR.
AND
COUNTRY

.. ..

1543 N

1660 B
I

1658 N

1683 N

1700 I

1735 S

INSTITUTIONAL SPHERES

KEPMREH
I COl EDE

TOBACCO
Cultivation of tobacco (without which this
thesis would not have been written),
originating from America, starts in Spain.
First only used as a drug, it soon becomes
one of the major stimulants

1500 SP
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SPECIFIC INNOVATIONS IN THE YEAR INSTITUTIONAL SPHERES
VARIOUS TECHNOWGY AND AND
SCIENCE FIELDS COUNTRY K E P M R E H

I C 0 I E D E

IMPROVED CROPPING AND 1500 N I·.··.··.·
ANIMAL HUSBANDRY TECHNIQUES I
It is impossible to present an exact date I····•.·..·.·.·•
for the change from three-eourse rotation ..............
systems to better yielding ones. Significant ......improvements were already introduced in
the 14th and 15th centuries, notably in

.

Brabant and Flanders (Low Countries)
and these regions kept their lead into the

I18th century. The more advanced systems
have some type of crop rotation, involving
nitrogen fixing plants like clover and vetch, .......in common. Sometimes fallow is no longer
practised and turnips are grown as cattle I.
fodder. The systems are usually practised
in areas with relatively high population I
densities and a high degree or
urbanisation. Intensive cash cropping
(horticulture) is introduced, together with
row cultivation and the application of high .

girts of fertilizer (manure and town
refuse). Regionally, and on a small scale,
the systems were already old and what is
new, is that they start sC'ding rapidly,
particularly to Britain, 'nning in the i·
18th century

POTATOES, MAIZE AND SUNFWWERS 1565 SP i····The first potatoes arrive in SCin from
America, a few years later fol owed by .......maize and sun Rowers. The value or

••••••••••••potatoes and maize, at first grown in ......
gardens as a rarity, is soon realized and
they become staple foods for the poorer
sections of society. SunRowers become an
additional source of cooking oil. Potatoes,
maize and sun Rowers spread over large [.

areas of Europe and are later introduced
[by the Eur:ns in other parts of the

world. In a dition to these staple crops, a ••
variety of other agricultural produce
reaches Europe such as, for example,
tobacco, cocoa, cucumbers and chilies I

INTEGRAL CONCEPT OF 1731 B
AGRICULTURE
Jethro Tull, in his book "Horse-hoeing
husbandry", advocates the integrated use ....
of manure, fertilizers, various types of land
preparation and implements, crop
rotations and row cultivation and weeding L..=

SUGAR BEETS 1747 G
Andreas Mar~af discovers sugar in beets
and lays the oundations for the beet sugar
industries
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INSTITUTIONAL SPHERESSPECIFIC INNOVATIONS IN THE
VARIOUS TECHNOLOGY AND
SCIENCE FIELDS

.....~

GEOLOGICAL MAPS
Christopher Packe produces the fust
geologiCal map and points out its
nnportance for civil engineering

EXPLORATION MOLUCCAS
Serrao and Ahrue reach the Moluccas, the
famous islands of the spices

CIRCUMNAVIGATION
Magellan starts, as the first, the
circumnavigation of the world

MERCATOR PROJECTION
Mercator introduces the map projection
that bears his name and is stili commonly
used today for most purposes

NORTHERN EXPLORATION
William Baffin comes within 1300
kilometres of the North Pole

PACIFIC EXPLORATION
After years of preparation, Captain James
Cook starts the first of his three scientific
voyages to the Pacific. Similar voyages are
made by a number of other explorers such
as, for example, the Russians Bering and
Tschirikov who discover the Aleutian
Islands and the coast of Alaska (around
1740). In 1766, the Frenchman Louis
Antoine Bougainville begins his journey
around the world

EARTH'S WIND CIRCULATION
Geor~e Hadley presents a model of the
Eartll s wind crrculation, facilitating the
planning of exploratory voyages

Slirteylng

YEAR
AND
COUNTRY

. . ....

w
.............

1512 P

1519 P

1568 N

1615 B

1768 B

K E
I C

P M R
OlE

E H
D E

NATIONAL GEOGRAPHIC SURVEYS 1744 F
C~sar-Fran~is Cassini produces the first
national geographic survey by triangulation
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INSTITUTIONAL SPHERESSPECIFIC INNOVATIONS IN THE
VARIOUS TECHNOWGY AND
SCIENCE FIELDS

ENGlNEERING'l'ECHNOLOGY .

AgricllJtural.eilgineering

IRON FRAME PWUGH
These ploughs, with their curved shares,
mouldboards and adJustable struts, were
tirst brouRht from China to Europe by
Dutch saifors. From the Low Countries
they were introduced in Britain

SEED DRILL
Reports of Chinese seed drills reached
Europe in the 16th century. In 1733, Jethro
Tull published his -Horu-Iweing
husbandry-, in which he showed the multi
tube seed drill he had been using on his
farm. The drill did not come into use
before the lSOOs

ST PETER
Della Porta and Fontana complete the
dome on St Peter's in Rome - still the
largest church in the world - after designs
made by Michelangelo. Building in the
entire period is more a matter of
architectural innovation than building
innovation

YEAR
AND
COUNTRY

C·

1650 N

1733 B

1590 I

K E
I C

P M R E H
OlE D E

mEODOLITE
Leonard Digges invents the theodolite, an
instrument used in surveying

FORTRESSES 1600 E
In various countries designs are developed
to build fortresses that can withstand heavy
artillery

LARGE CANALS 1642 F
Briare Canal, linking the Seine with the
Loire (1642). Canal du Midi, linking the
Mediterranean and the Atlantic (1666)

CAISSON 1738 F
Charles Dangeau de Labelye develops the
caisson, an indispensable device to build
under water tunnels
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SPECIFIC INNOVATIONS IN THE YEAR INSTITUTIONAL SPHERES
VARIOUS TECHNOLOGY AND AND
SCIENCE FIELDS COUNTRY K E P M R E H

I C 0 I E D E

CANALS WITH POUND LOCKS AND 1764 B ••••••••••
AQUEDUCTS
Canals, l::nd locks and aqueducts had i.·.·already n known for a long time and in ....

..
the 16th and 17th centuries most European .............countries, particularly Holland, France
and Britain, had extensive canal systems.

I •.Modem techniques are employed hy James
Brindly in 1764 when he constructed the
Bridgewater canal with Its Barton
aqueduct

SURFACED ROADS 1750 B ...
A1thO~ surfaced roads had existed since 1780
before oman times, at the onset of the
18th century the state of the roads in
Europe and particularly in Britain, was
atrocIous. John Metcalf (1717·1810) and
Domas Telford (1757-1834) were the first
in Britain to huild roads ~in with proper
foundations and culverts. ohn Macadam
(1756·1836), covered his roads with granite
chips to form a smooth surface

I·· ~
~

... MecbauicaleDgineering· .....
ROLLING MILL 1520 A
It consists of two or more rollers that can U
~oduce thin sheets of soft metal. It was

st employed in the Spanish mints around
1520. Comlared with Iiammering, both
Wality an output increased. In 1786, John

ilkiilson built the first steam£owered
ro~mill to process iron ma e by the
pud e process

METAL VICE AND SPANNER 1540 E
The earliest vices of metal were used by 1700
smiths and other metal workers.
Woodworker's benches with metal vices
were only used from the end of the 17th
century onwards. Spanners with movable
jaws dilte from around 1700

MICROSCOPE 1590 N
Zacharias Jansen. Later Jteatly improved
by Anthony van Leeuwe oek (around
1660)

TELESCOPE 1608 N
Probably invented~ Hans Lippershey, a
Dutc~ctacle mer, and later improved
by G . eo and Scheiner

SLIDE RULE 1633 B
William Oughtred
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SPECIFIC INNOVATIONS IN THE YEAR INSTITUTIONAL SPHERES
VARIOUS TECHNOWGY AND AND
SCIENCE FIELDS COUNTRY K E P M R E H

I C 0 I E D E

PENDULUM CWCK 1641 I
Based on a concept of his father, Galileo
designs a ~ndulum clock. Fifteen years
later, ChriStiaan Hu~ens develol?s a
pendulum clock bas on a cyclOid

CALCULATING MACIDNE 1642 F
Blaise Pascal. Imt>rovements are made in
the same century by Leibniz

.

BALANCE SPRING 1675 N
To help in finding a ship's position at sea,

.a reliable chronometer is required and the
old pendulum principle of the clock is I ..

unsuited. Christian Huygens devises a .. ::.
clock mechanism regulated by a balance .. :..:.....
spring. His invention is contested by ....

Robert Hooke .. ......:

UNIVERSAL JOINT 1676 B
Robert Hooke

STEAM ENGINE 1698 F

~
......

Denis Papin designs a steam engine in
which the piston is moved by steam
pressure rather than atmospheric pressure

PIANO 1709 I
Bartolommeo Cristofori

r""""""'
USE OF COKE FOR IRON SMELTING 1709 B
Abraham Darby discovers the process of .: .

making coke from coal and using coke in ..
the blast furnaces instead of charcoal .

..

NEWCOMEN'S STEAM ENGINE 1712 B
The first practical working steam engine is
erected at Tipton in Staffordshire by its
inventor Thomas Newcomen in 1712 and is
used for pumping water from the Coneygre
Colliery, where it remains operational for
over 30 years. Because of its voracious
appetite for coal, the Newcomen
"tlImospheric steIIm engine" is confined to
locations with an abundant and therefore ..

cheap of supply of coal. It has the r .
disadvantage of not being able to convert .. ....

its pumping action into a rotating one and ..:...
is, therefore, of no use for the cotton
industry. It plays, however, an important ..

role in Britain's development by making it
...possible to mine more coal from greater

depth. The predecessor of the Newcomen
machine, the "MIllO's Friend", designed by
Thomas Savery (1698 - B), was not a real

.. :steam engine in the sense that it lacked the
plston and cylinder principle
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SPECIFIC INNOVATIONS IN mE YEAR INSTITUTIONAL SPHERES
VARIOUS TECHNOLOGY AND AND
SCIENCE FIELDS COUNTRY K E P M R E H

I C 0 I E D E

DOUBLE ACflNG WATER PUMP 1717 F
De la Hire invents a water pump that
produces a continuous water stream

~

FLYING SHUTTLE 1733 B
John Kay's Dying shuttle gready improves

:.: .....the output of the hand loom and, shortly
after its introduction, puts pressure on , ...

manufacturers to find a quicker way of .....

spinning yam ...

SPINNING JENNY 1764 B : ::
The yam sho~ after Kay's invention, .. :
leads the Royal ociety of Arts to offer I

~s for improved spinning machines.
e weaver James Hargreaves takes up the I.·.·

challenge and develops the ·sl'inning.
jenny" in 1764 IUId patents it ID 1770. The
~~. is a hand operated
spinning mac ine with multiple spindles
and produces more, stronger and thinner
yam

BORING MACHINE 1765 B
The boring machine dates back to 1765,

1when John Smeaton designed a cylinder
boring machine. This machine was later
improved by John Wilkinson (who worked
for Watt)

..:.
WATER POWERED SPINNING FRAME 1769 B
Hargreaves processes were improved by I .......
other inventors and eventually exploited by
Richard Arkwright. He develops the
~~tJuwtle·, making coarse but
strong reads, and brings about a boom
in spinning L...-
STEAM CARRIAGE 1769 F
Josd:h Cugnot builds a steam~e that
rea es a speed of 4 kilometres per our

CbeJlilcaiengineerlng
..

TEXT BOOKS ON CHEMISTRY 1597 G
The first imr:rtant text book on
chemistry - 'A/chemia" - is written b6'.
Andreas Libarius. Jean Beguin (161 FR),
writes the first text book on chemistry
instead of alchemy

GASSES 1620 N
Jan Baptista van Helmont coins the term
~" to describe all substances that are air
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INSTITUTIONAL SPHERESSPECIFIC INNOVATIONS IN THE
VARIOUS TECHNOWGY AND
SCIENCE FIELDS

YEAR
AND
COUNTRY K E

I C
P M R E H
OlE D E

CONCEPTS, THEORIES AND lAWS 1660 B
Robert Boyle, from 1660 onwards,
publishes in the field of chemistry. He
reports on experiments with vacuums,
introduces the modem concepts of element,
acid and alkali. In 1662, he defines what is
known as Boyle's law regarding the
behaviour of gasses

HARD PASTE PORCELAIN 1708 G
Ehrenfried von Tschirnhaus and Bottger
discover ways. to manufacture true hard
paste porcelam

PRODUCTION OF SULPHURIC ACID 1746 B
John Roebuck invents a process for the
manufacture of sulphuric acid • lead
chamber process

WEDGWOOD PORCELAIN 1763 B
Josiah Wedgwood patents his cream
coloured porcelain

....MariJleengin¢erlllg

DIVING BELLS

ARMOURED WARSHIPS
Admiral Visunsin of Korea develops first
iron clad warship

SUBMARINES
Cornelius Drebbel builds the first navigable
submarine powered by rowers, carrying 24
persons and capable of staying 5 metres
below the surface

SEXTANT
Improving the reflecting quadrant
developed by John Hadley in AD 1731,
John Campbell, extended the arc of the
quadrant to measure angles up to 120
degrees instead of 90. The new instrument
became known as a sextant

MARINE CHRONOMETER
John Harrison

..Electrical·eagineering

LIGHTNING CONDUCTOR

. ...... ...
1535 B

1596 K

1620 B

1757 B

1761 B

.. >.

1753 A
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INSTITUTIONAL SPHERESSPECIFIC INNOVATIONS IN THE
VARIOUS TECHNOLOGY AND
SCIENCE FIELDS

................................ ,., .....

<SOCw..E.I)UCArt()~ALAND·.
··OltGANIZATIONALTECJlNOLOGY

PSycholOgy

"OBSERVATIONS ON MAN"
David Hartley is the first to use the term
''psychology''. His book, "Observations on
man"l is a systematic attempt to interpret
the pnenomena of the mind

Polities andpublle admInistration

"IL PRINCIPE"
Machiavelli's ''ll principe" presents his views
on how one shoUld rule and stay in power

"UTOPIA"
In his book "Utopia", Thomas More gives
the classic account of the perfect state

''LEVIATHAN"
Thomas Hobbes in ''Leviathan'' proposes
strong authoritarian government as an
antidote for anarchy

WRIT OF HABEAS CORPUS

YEAR
AND
COUNTRY

.....

1513 I

1516 B

1651 B

1679 B

K E
I C

P M R
OlE

E H
D E

MERCANTILISTS 1600 B
William Petty (1623-1687) and Jean- 1700 F
Baptiste Colbert (1619-1683) are two
representatives or the Mercantilist
thmldng. In the 17th century, the alliance
between governments and their merchant
classes were rationalized in a collection or
policies that can be brought together
under the rubric Mercantilism. The
Mercantilist solution to the problem or
amassing and maintaining national wealth
ror a country, putting It simply, was to sell
more goods abroad than It Imported,
taking the dift'erence In gold
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INSTITUTIONAL SPHERESSPECIFIC INNOVATIONS IN THE
VARIOUS TECHNOWGY AND
SCIENCE FIELDS

YEAR
AND
COUNTRY K E

I C
P M R E H
OlE D E

WTERlNARYSCHooLS 1~1 F
The first veterinary scbool is establisbed in
Lyon

CML ENGINEERING SCHOOLS 1747 F
Establisblgent of tbe first civil engineering
scbool - 8Ecole de ponts et c1uIusshs8 • in
France

UNIVERSITIES AND ACADEMIES 1513 E
The period sees the establisbment of many 1755
universities. In 1575, Leiden university is
founded as a secular institution open to all
faiths and in Madrid the "Academia de
aencias MtItemoIicIIs 8 opens its doors. The
university of EdinbUrgh is founded in 1583.
The Harvard and Yale universities open
their doors in respectively 1636 and 1701.
GOttingen and Moscow follow in
respectively 1737 and 1755. In Italy
("Academia del amento") and France
("AauIhnie Royole des Sciences")
academies are founded in respectively 1657
and 1666. In Britain the Royal Society is
founded in 1660. Between 1751 and 1772
Diderot and d'Aiembert issue the 28
volumes of the 8Encw:1oPhJie8. Tecbnology
was given an equal ImpOrtance to cure
science and pbilosopby and the vo umes
became important in tbe democratization
of science.

1700 F
1800

EducatiOn

TEXT BOOKS
The sixteenth century is the era of the first
text books in many fields. Medicine,
biology, agriculture, engineering, politics,
public administration, education,
mathematics, pbysics, astronomy and, of
course, pbilosopby and tbeology are all
covered

PHYSIOCRATS
Fran~ois Quesnay (1694-1774), Anne
Robert Jacques Turgot (1726-1781) and
Pierre Samuel Dupont de Nemours (1739
1817) are three representatives of the
Pbysiocrat tbinking. The Pbysiocrats were
tbe first to treat economics as a separate
and definite field of science. They saw the
economic process as a circ:ulation process
of money and goods and placed beavy
empbasis on tbe role of agriculture.
Peasants were tbe 8c/asse productive8, land
owners, mercbants and industrialists the
"clIIsse stbiJe8



422 Prelude to the First Industrial Revolution
Technological resources

SPECIFIC INNOVATIONS IN THE YEAR INSTnnTInONALSPHERES
VARIOUS TECHNOWGY AND AND
SCIENCE FIELDS COUNTRY K E P M R E H

I C 0 I E D E

MINING SCHOOLS 1765 G
First mining academy is established in
Freiberg

Industrial. engineering

CERAMICS FACTORIES 1770 B
By the 18th century, the size, shape,
material and decoration of the products
were jointly conceived and this unity of
design made it advantageous to combine in
one place the successive production steps.
Some steps required more skill than
others, thus a division of labour was
advantageous. Some steps, such as
grinding and mixing were best done by
using water powered machinery. Josiah
Wedgwood was the pioneer of factory
production. The ceramic industry was
typical for later industries. It eliminated
any easily visibie connection between what
an individual worker does and the final
product for the market

COTTON SPINNING FACTORY (WATER 1771 B
POWERED)
Already in 1769, Arkwright established the
factory mode of production in his factory
in Nottingham. The machines were
ered by horses. A water powered
acto~ was established by Arkwright in

Crom ord in 1771

MATHt':MATICAL, PHYSICAL,
CHEMICAL AND ASTRONOMICALSCIENCE· . ... ..

•Mathematics

PLUS AND MINUS SIGNS 1514 N
Van der Hoecke is the fust to use + and -
signs with their modem meaning

SOLVING CUBICS 1541
Tartaglia solves the general cubic

TEXT BOOKS ON MATHEMATICS 1545 I
Girolamo Cardano is the first to publish a
book on modem mathematics

DECIMAL FRACTIONS 1585 N
Simon Stevin presents an account of how to
use decimal fractions

WGARITHMS 1614 B
John Napier
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SPECIFIC INNOVATIONS IN mE YEAR INSTITUTIONAL SPHERES
VARIOUS TECHNOLOGY AND AND
SCIENCE FIELDS COUNTRY K E P M R E H

I C 0 I E D E

USE OF INFINITESlMALS 1615 G
Johannes Kepler uses infmitesimals to
calculate the volume of various solids of
revolution, anticipating integral calculus

EULER'S THEOREM 1635 FR
Rene Descartes discovers Euler's theorem
that links the number of vertices, edges and
faces that a simple convex polyhedron must
obey

PROBABIUTY 1657 N
Christiaan Huygens in his "De ratiociniis in
ludo aleae" intrOduces the conceFI of
mathematical e~tation. John raunt and
William Petty ( publish the first book
exclusively on statistics in 1662

BINARY ARITHMICS 1679 G
Gottfried Wilhelm Leibniz

MODERN CALCULUS 1700 G
To solve the main problem of basic calculus B
- finding the tangent to a curve
(differentiation) and fmding the area
enclosed by a curve (integration) - Isaac
Newton ?642-1727) and Gottfried Wilhelm
Leibniz 1646-1716), developed simple
general rules

POPULARIZATION OF THE CONCEPT 1750 G
OF FUNCTIONS
Euler (1707-1783t among other
contributions in t e field of mathematics,
popularizes the concept of functions

1<
<

.. .. ....<.«.< •.<•
PhySics . <.<. .<.. ..<«<i.ii·i

....... ....< .. « ....<.. <.
........

GRAVITY 1586 N
Simon Stevin shows that two different
weights, dropped at the same time, strike
the ground at the same time

RELATIVITY AND MEASUREMENT 1632 I
In his "Dialogue concerning the two chief
world systems", Galileo introduces the
conce~t of relativig to p~cs. Galileo
publis ed in may lelds 0 physical sciences
and is also at the heart of the dev~ment
of various measur":! devices that . in
the second half of e 17th century, help
physicists to conduct reproducible
experiments (pendulum as the heart of the
exact clock, temperature and atmospheric
pressure measurmg devices)
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SPECIFIC INNOVATIONS IN THE YEAR INSTITUTIONAL SPHERES
VARIOUS TECHNOLOGY AND AND
SCIENCE FIELDS COUNTRY K E P M R E H

I C 0 I E D E

VACUUM 1647 I
Blaise Pascal, Otto von Guericke
(''Magdeburgia de vacuo spatio"), Boyle and
others experiment with vacuums

LAW OF UNIVERSAL GRAVITATION
Isaac Newton develops the fIrst version of
his law of universal gravitation

WAVE THEORY OF LIGHT 1678 N
Christiaan HUYlkns explains the wave
theory of ~t. is theories are elaborated
by Leonar Euler (1746)

PRINCIPIA DE MOTU CORPORU 1682 B
Newton presents the manuscript of the fIrst
volume of the "Principia" dealing with the
motion of bodies (three laws of motion and
the law of universaI graviZ?, Later followed
by volumes dealing with t e motion of
fluids and the proposition that gravity is
proportional to mass

ELECTRICITY 1729 B
Stephen Gray discovers the transmission of
electricity, through conductors, from one
object to another and over distances. In the
years to follow he writes various treatises
on electricity

MAGNETIC INDUCTION 1750 B
John Mitchell explains the phenomenon of
magnetic induction

Astronomical science

EARTH REVOLVING AROUND THE 1543 PO
SUN
COl?ernicus in his "De revolutionibus
orDlum coelestium" poses his theory that
earth and the other ~lanets revolve around
the sun. Earth is no onger the centre of
the universe

CELESTIAL ATLAS 1603 G
Johann Bayer, by describing the locations
of stars ana naming them Dy Greek letters
and the constellation they are in, can be
credited with the first attempt to produce a
complete celestial atlas

DE REVOLUTIONIBUS ON THE 1616 I
INDEX
Copernicus's "De revolutionibus" is placed
on the ''Index Librornm Prohibitornm" from
which it is only removed in 1835!
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SPECIFIC INNOVATIONS IN mE YEAR INSTITUTIONAL SPHERES
VARIOUS TECHNOLOGY AND AND
SCIENCE FIELDS COUNTRY K E P M R E H

I C 0 I E D E

MOON MAP 1647 G
Johannes Herelius is the first to compile a
map of the side of the moon that can be
seen from earth

REFLECflNG TELESCOPE 1668 B
Newton

GREENWICH OBSERVATORY 1675 B

ACHROMATIC TELESCOPE 1733 B
Chester Moor Hall

GREGORIAN CALENDAR 1752
Great Britain and the American colonies
adopt the Gregorian calendar

. ..
... .... >·PHlLOSOPHY AND THEOLOGY·.·

.....................

MACHIAVELLI (1467-1527) IT

ERASMUS (1466-1536) NL

THOMAS MORE (1478-1535) BR

PROTESTANT REFORMATION 1517 G
Martin Luther posts 95 Theses regarding
the Catholic Cliurch on the door of the
SchIosskirche in Wittenberg

KEPPLER (1571-1630) G

BACON (1561-1626) B

HOBBES (1588-1679) B

DESCARTES (1596-1650) F

SPINOZA (1634-1677) N

LOCKE (1632-1704) B

BERKELEY (1685-1753) B

HUME (1711-1776) B

ROUSSEAU (1712-1n8) F

KANT (1724-1804) G
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Sources (table 48):
1. Alexander Hellemans and Bryan Bunch, The time tables of science: a chronology of the most

important people and events in the history of science (London: Simon and Schuster Inc., 1991).
2. Cliarles More, The Industrial Age (London: Longman, 1989).
3. Bernard Slicher van Bath, De agransche geschiedenis van West-Europa 500-1850 (Utrecht: Het

Spectrum BV, 1987).
4. Burchard Brentjens, Siegfried Richter und Rolf Sonnemann, Geschichte der Technik (Koln:

Aulis Verlag, 1987).
5. Kronik der Technik (Dortmund: Harenberg Kommunikation, 1984).
6. Edward de Bono, Eureka! How and When the Greatest Inventions were made (London: Thames

and Hudson, 1979).
7. Struik, OJ., Geschiedenis van de wiskunde (Amsterdam: SUA, 1977).
8. Melvin Kranzberg and Carroll W.Pursell, Jr. (ed.), Technol0l5J' in westem civilization: the

eme~nce ofmodem industrial society - earliest times to 1900 (London: Oxford University Press,
196"1).

8.3.1
COMPLEXES OF INTERDEPENDENT KEY TECHNOLOGIES
From table 48, we find that in the period presently under discussion, in the
major centres of advancement in Europe, there are complexes of interdependent
key technologies in many fields of human endeavour - (1) agriculture, (2)
transport and communication, (3) mining and metallurgy, (4) industrial
organization and (5) intellectual life. Before 1760, however, they do not
contribute to a breakthrough to the "modern" era. When we take a closer look
at the roots of the industrialization process in paragraph 8.5 and at the situation
in Britain around 1760, most of the key technologies will be discussed in some
detail. The following review is, therefore, of a cursory nature and mainly focuses
on aspects not dealt with in paragraph 8.5.

Agriculture.
In the field of agriculture the development dimension lies not so much in the use
of new technologies as in the modification of existing innovations and, above all,
the expansion of scale. Improved cropping and animal husbandry techniques,
including crop rotation, nitrogen fixing plants, turnips for winter fodder, animal
breeding and row cultivation, spread. New crops such as, for example, maize,
potatoes and sunflower are introduced. Agricultural management improves. Iron
ploughs and other implements are perfected. The impacts of the complex of
agricultural technologies are largely in the kinship and economic institutional
spheres. The spread of better agricultural techniques makes long term overall
population growth possible, enhances urbanization and eventually, depending on
specific conditions in time and space, creates a market for manufactured goods.
It is certainly not without significance that the economic school of the
physiocrats emphasizes the role of agriculture and sees the peasants as the
''clarse productive".

Transport and communication.
In an outward oriented sense, the period between 1500 and 1760 is the great age
of exploration and European expansion.
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Development is, like in the field of agriculture, largely based on technological
innovations stemming from before 1500 and more a matter of expansion of scale
than of trail-blazing new technologies. In an inward oriented sense, the period
presently under discussion is one of a slow improvement of the physical
infrastructure needed for transport and communication. Surveying techniques
improve, canals are constructed and, towards the end of the period, roads
become to get additional attention again. The impacts of the complex of
transport and communication technologies are primarily in the economical,
political and military institutional spheres. It is certainly not without significance
that the economic theories of the Mercantilists emphasize the primate of trade
and commerce and hence of adequate transport and communication
infrastructures.

Mining and metallurgy.
Already in 1500, wood has become in short supply in the more densely
populated areas of Europe. Mter 1500, if locally available, coal is increasingly
used for domestic purposes and in a great number of industries like, for
example, breweries, potteries, bakeries, etc. For iron smelting, however, coal has
serious disadvantages and it is only when Darby discovers a method of making
coke from coal (1709) that coke, eventually, replaces charcoal in the blast
furnaces. In Britain, the demand for coal rises and increasingly coal is mined
from greater depths. The ground water now becomes a problem and
Newcomen's steam engine, erected in Staffordshire in 1712, is not so much a
breakthrough in energy technology as in pumping technology. The impacts of the
complex of mining and metallurgy technologies are in the economic institutional
sphere and, after 1760, become an important factor in the breakthrough towards
the First Industrial Revolution.

Industrial organization.
Before the second part of the 18th century, manufacturing in Europe means
"heavy industry" - traditional iron smelting, casting and working - and "light
industry" - craft and cottage production. It is in Britain, in 1733, that the flying
shuttle improves the output of the hand looms and that the resulting shortage
of yarn brings about a string of other innovations. Shortly after 1760, the
innovations in the coal, iron, textile and ceramics production contribute to a new
form of industrial organization - the factory mode of production.

Intellectual life.
Renaissance (1500 - 1600). When the Renaissance reaches northern Europe in
the 16th century, it merges with the Reformation and the Counter-Reformation
to produce the dynamic atmosphere which, in 1603, is already characterized by
Francis Bacon as a period of "the opening of the world by navigation and
commerce and the further discovery of knowledge". Vesalius significantly adds to
the knowledge of human anatomy. In the field of mathematics, the major
achievement is the algebraic solution of the general cubic and quartic equations.
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Mathematics, however, is also put to military use in ballistics and the
improvement of fortifications. Galileo's experiments with moving bodies lay the
foundation for dynamics and Copernicus develops his heliocentric theory
bringing him into a head on clash with the Church.
Newton's age (1650 • 1750). Newton's ''Principia'' - containing the three laws of
motion, theories regarding the motion of fluids and the idea that gravity is
proportional to mass - become the foundation of physics and the basis of
scientific method. Newton's age sees the separation of metaphysics and physics.
Science, however, is still called "natural philosophy" and not yet divided into the
disciplines we know today. The creation, organization, collecting, registering and
dissemination of science is no longer only institutionalized in universities but
increasingly takes place through scientific academies like, for example, the Royal
Society. The microscope is further developed and put to use to discover hitherto
invisible building stones of nature. Rammazzinni realizes that diseases can be
caused by the environment people live and work in. Hesitantly, at first, Van
Helmont and Boyle reconnoitre the realms of chemistry. In the field of
mathematics, Newton and Leibniz develop simple methods for differential and
integral calculus and Graunt makes progress with statistics. The first steps are
set in the field of electricity and Newton's theory of gravitation provides a
theoretical basis for the Copernican system and Kepler's laws. New and more
powerful telescopes come into use.
Enlightment (1750 - 1820). In the 18th century profound changes in
philosophical thinking again take place. At first, the success of Newton's theories
results in a kind of "mechanical philosophy", believing that not only physical but
also chemical, biological and virtually all other phenomena can be explained by
simple mechanical laws. The Enlightment brings the idea that nature embodies
reason and that the laws of nature will be reasonable laws. This leads to two
philosophical approaches - empiricism, claiming that all knowledge comes from
experience and rationalism, believing that all knowledge comes from reasoning.
Immanuel Kant who, for that matter, coined the term ''Enlightment'', reconciles
empiricism and rationalism by stating that one does not only gain knowledge
from experience but also from reasoning. The publication of the ''Encyclopedie''
by Diderot and d'Alembert accelerates the democratization process of
technology and science. By 1760, important scientific foundations are laid and
the serious quest for certainty has started but, by and large, all this has not yet
affected the industrialization process that is to emerge after 1760.
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Around 1500 we distinguished four different types of societies (see paragraph
7.6, page 384). The (1) hunters and gatherers, (2) nomadic pastoralists, (3)
cultivators and (4) peasants incorporated in empires, feudal like states and
nations. We estimated that the most advanced societies,tliose of the peasants,
made up 81 per cent of the world's population and occupied approximately 25
per cent of the earth's surface. Some 9 per cent of the world's population got
stuck at the cultivator stage. Pastoral nomads made up 9 per cent of the world's
population anet a tiny minority of 1 per cent was still hunting and gathering.

When we end the period presently under discussion in 1760, basically there are
still the four traditional types of society. Changes are, however, in the air. In
western Europe, the vast majority of peasants has become incorporated in what
could be called emerging nation states and in Britain a new type of agricultural
producer is about to emerge - the farmer. With him a new type of society 
industrial society - dawns. In Asia traditional society continues and the peasants
are still incorporated in empires and feudal like states.

To get some quantitative insight in the "state ofworld development" around 1760
- based on the geographical lay-out used by McEvedy and Jones in their World
Atlas of population history - we computed regional populations and overall
densities. See also paragraph 6.6, page 235. Tables 49, 50, 51, 52 and 53 present
surface areas (millions km2

), populations (millions) and densities
(inhabitants/km2

) in 1650, 1700 and 1750 in various regions in respectively
Europe, Asia, Africa, the Americas and Oceania. The individual regions are
ordered on basis of decreasing population densities in 1760. Table 54 presents
a summary of surface areas, populations and densities of the 5 major world
areas.
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Table 49.
European surface areas (millions of square kilometres), populations (millions)
and overall densities (persons per square kilometre) in 1650, 1700 and 1750.

··CCWNTRIES SURFACE POPULATION DENSI1Y
....

1650 1700 1750 1650 1700 1750

LowC~tries . .07 3.5 3.8 4.3 50.0 54.3 61.4
.... ........

. Italv ..... .30 11.0 13.0 15.0 36.7 43.3 50.0.... .

France .55 21.0 22.0 24.0 38.2 40.0 43.6

Germanv .36 11.0 13.0 15.0 30.5 36.1 41.7

Czechoslovalda .13 3.8 4.5 5.0 29.2 34.6 38.5

. SWitzerland .04 1.0 1.3 1.5 25.0 32.5 37.5
.. ..

Austria .08 2.3 2.5 2.8 28.8 31.3 35.0

British Isles .31 7.5 9.3 10.0 24.2 30.0 32.3

Portu2al .09 1.8 2.0 2.3 20.0 22.2 25.6
.. ....

.Ttttkevin·EUl'one .02 .4 .4 .5 20.0 20.0 25.0

Poland .31 5.5 6.0 7.0 17.7 19.4 22.6

Hungarv .09 1.3 1.5 2.0 14.4 16.7 22.2

Snain .50 7.5 8.0 9.5 15.0 16.0 19.0

Greece .13 1.5 1.5 2.0 11.5 11.5 15.4

Rumania .24 2.3 2.5 3.5 9.6 10.4 14.6

.... Ywoslavia .26 2.8 2.8 3.8 10.8 10.8 14.6

Btililaria .11 1.3 1.3 1.5 11.8 11.4 13.6

Albania .03 .2 .3 .3 6.7 10.0 10.0

RUssia in Eurooe 4.80 17.0 20.0 26.0 3.5 4.2 5.4

Scandinavia 1.15 2.5 3.0 3.8 2.2 2.6 3.3

TOTALS 9.57 105.2 118.7 139.8
..
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Table 50.
Asian surface areas (millions of square kilometres), populations (millions) and
densities (persons per square kilometre) in 1650, 1700 and 1750.

POPULATIONCOUNTRIES·

•••••

Janan . .
... .

Chiiianron¢r· .

SURFACE

.37

4.00

4.50

1650

25.0

130.0

150.0

1700

29.0

150.0

165.0

1750

29.0

215.0

175.0

DENSfIY

1650 1700

67.6 78.4

32.5 37.5

33.3 36.7

1750

78.4

53.8

38.9

Taiwan··

Korea ..••

Buima

bido China .... .••..

Indonesia and
Mala.vsia.
phiJim'lines ..... .....

ThalIand ..

....
...

..•...

.04

.22

.75

.68

.75

.20

1.84

.30

.51

.5

5.0

7.8

4.8

5.0

1.8

9.5

1.0

2.3

1.0

6.3

8.0

5.0

5.3

1.5

10.0

1.3

2.5

1.5

7.0

8.5

5.5

5.8

1.5

11.0

1.8

2.8

12.5

22.7

10.4

7.0

6.7

9.0

5.2

3.3

4.5

25.0

28.6

10.7

7.4

7.0

7.5

5.4

4.3

4.9

37.5

31.8

12.1

8.1

7.7

7.5

6.0

6.0

5.5

Ca.ucasia ..•.
.

Iran .•..•
I··· . •.
.. PalesfureandJordan

.. Manc:h\lria and Inner·
Moril!:Qlia··

.65

.47

1.65

.12

2.00

2.5

1.6

5.0

.5

5.3

2.5

1.8

5.0

.4

5.5

2.6

1.8

5.5

.4

5.8

3.8

3.4

3.0

4.2

2.6

3.8

3.8

3.0

3.3

2.8

4.0

3.8

3.3

3.3

2.9

Iraa .
Arabia ..

.RuSsian Turkestan

Cbiliese ..
.• ·TurkeStanlTibet· .

siberia ..

........

.. .

.44

2.95

4.00

3.60

1.57

12.00

1.3

5.0

4.2

2.6

.6

.2

1.0

4.5

4.5

2.7

.6

.3

1.0

4.5

5.0

2.8

.6

.4

3.0

1.7

1.1

.7

.4

.02

2.3

1.5

1.1

.8

.4

.03

2.3

1.5

1.3

.8

.4

.03

TOTALS
.

43.61 371.5 413.7 494.8
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Table 51.
African surface areas (millions of square kilometres), populations (millions) and
densities (persons per square kilometre) in 1650, 1700 and 1750.

............ . - ... ..

COUNTRIEs SURFACE POPULATION DENSI1Y

..... 1650 1700 1750 1650 1700 1750
I ..................

WesfArrica,inc1udin ....... 2.60 16.0 18.0 20.0 6.2 6.9 7.7
GumeaandNiireria g .

East Afrka/including
-::

1.72 7.5 8.0 9.0 4.4 4.7 5.2
Uganl:hl,KenYil> ....
TiltiZlUiia; Rwanda and
·ButUlidi .....
F,,":" --,,-

tOO 4.0 4.5 4.0 4.0 4.5 4.0

Ethlonia .. 1.20 2.4 2.5 2.8 2.0 2.1 2.3

M""..mbinue .78 1.4 1.5 1.8 1.8 1.9 2.3

Sudan 2.50 4.4 4.6 4.8 1.8 1.8 1.9

~~toria,.·Zaire .and 5.35 8.8 9.0 9.5 1.6 1.7 1.8
···ola

I M1\gbreb;including 3.10 5.0 4.3 5.0 1.6 1.4 1.6
M.(jr~, Algeria and .
Tunisia . . ..

Somalia .64 .8 .9 1.0 1.3 1.4 1.6

Sahel states, inCluding 5.00 3.8 4.0 4.5 .8 .8 .9
Mauritania, Mali, Niger
and Chad

.South~central Africa, 1.26 1.0 1.0 1.0 .8 .8 .8
mchiding Zambia,
ZimbabWe and Malawi

Southern Africa, 2.67 .9 1.0 1.3 .3 .4 .5
including South Africa,
Swazilarid.and Lesotho

Libva 1.76 .5 .5 .5 .3 .3 .3

.Nilmibia and Botswana 1.40 .2 .2 .2 .1 .1 .1

TOTAlS 30.98 56.7 60.0 65.4
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Table 52.
American surface areas (millions of square kilometres), populations (millions)
and densities (persons per square kilometre) in 1650, 1700 and 1750.

...
COUNTRIES SURFACE POPULATION DENSI1Y

1650 1700 1750 1650 1700 1750
... ...

Clirribeanislands .24 .2 .5 1.0 .8 2.1 4.2

Mexico 2.00 3.8 4.0 4.8 1.9 2.0 2.4
....

Central America .52 .6 .7 .8 1.2 1.3 1.5

Ecua4or;· Peru,. Bolivia 3.08 3.0 3.0 3.0 1.0 1.0 1.0
and Paraliuay ...

Colombia, Venezuela 2.52 1.3 1.4 1.6 .5 .6 .6
and the Guvanas

~()n~talU.S., . 9.40 .9 1.0 2.0 .1 .1 .2
mclu . .Alaska .

Brazil ... 8.51 1.1 1.3 1.5 .1 .2 .2

.Argentina, Chili and 3.71 .9 .9 1.0 .2 .2 .2
Uruimav.·· .....

Canada •• 10.00 .2 .2 .3 .02 .02 .02
.. ...

TOTALS 39.74 12.0 13.0 16.0
... ...

Table 53.
Surface areas (millions of square kilometres), populations (millions) and
densities (persons per square kilometre) in Oceania in 1650, 1700 and 1750.

COUNTRIES· SURFACE POPULATION DENSIty

1650 1700 1750 1650 1700 1750
... .. .

PolYllesia. .03 .3 .3 .3 10.0 10.0 10.0

Melanesia .98 1.6 1.7 1.7 1.6 1.7 1.7
.

. ....

Australia .27 .2 .2 .2 .7 .7 .7

New Zealand 7.69 .2 .2 .2 .03 .03 .03

ToTALS 8.97 2.3 2.4 2.4
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Table 54.
Comparison of surface areas (millions of square kilometres), populations
(millions) and overall densities (persons per square kilometre) in the 5 major
world regions in 1650, 1700 and 1750.

'WORLD .. ".
SURFACE POPULATION DENSI1Y

RE(;IONS
......

[, ... 1650 1700 1750 1650 1700 1750,i' .... ...

._, >
........' ....... ". 9.57 105.2 118.7 139.8 11.0 12.4 14.6

" ...

Asia ... ,. >. 43.61 371.5 413.7 494.8 8.5 9.5 11.3
FAfrka: .•....• . ,,' ., 30.98 56.7 60.0 65.4 1.8 1.9 2.1

Americas 39.74 12.0 13.0 16.0 .3 .3 .4

Oceania 8.97 2.3 2.4 2.4 .3 .3 .3
".,

..

·T<>TALS 132.87 547.7 607.8 718.4

Out of a total population of nearly 140 million in 1750, Europe may have had
a peasant population - people incorporated in aristocrat and peasant societies
of one type or another - of some 133 million. Some 6 million people, mainly in
what are now the Balkans, Hungary and European Russia, are pastoral nomads
and the number of cultivators, hunters and gatherers has probably dropped to
less than 1 million. Overall population densities of 30 and more people per km2

are found in the Low Countries, Italy, France, Germany, Czechoslovakia,
Switzerland, Austria and the British Isles. Compared to 1500 when, on average,
less than 5 per cent of all Europeans lived in towns and cities of whatever type
and size, the situation has changed significantly. In east Europe the urban
percentage of ihe total population is still below 5 per cent. Central Europe is
doing slightly better with some 7.5 per cent. Urban percentages of the total
population of over 10 per cent are found in the Mediterranean and in north and
west Europe. The highest levels of urbanization occur in the Netherlands
(30.5%), Belgium (19.6%), England and Wales (16.7%) and Italy (14%)7.

Out of a total population of nearly 495 million - of which 390 million on the
Indian subcontinent and in China proper - Asia may have had a peasant
population of some 440 million. An estimated 30 million people, mainly on the
Indian subcontinent, in China proper and what are now Mongolia, Afghanistan,
Arabia, Syria, Lebanon, Palestine and Jordan, are pastoral nomads or
pastoralists practising primitive shifting cultivation. The number of cultivators is,
with a broad margin of error, estimated at some 25 million.

7 Jan de Vries, European Urbanization 1500 - 1800 (London: Methuen and Co.Ltd., 1984, 39).
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In out of the way places some 100.000 hunters and gatherers may have kept up
their old way of life. Overall population densities of 30 or more people per km2

are found in Japan, China proper, the Indian subcontinent, Taiwan and Korea.
Japan and China proper, with densities of respectively 78.4 and 53.8 persons per
km2

, are clearly in the lead and here, regionally, population densities exceed 200
persons per km2

• On average it is estimated that less than 5 percent of the
population in the high density areas lives in towns and cities of one type or
another.

Out of a total population of some 65 million, Africa might have had a peasant
population of some 40 million, mainly concentrated in west and east Africa,
Egypt, Ethiopia, Mo~ambique and the Sudan. An estimated 10 million nomadic
pastoralists roam the savannas and the fringes of the deserts and some 14
million people practise some form of shifting cultivation outside the aristocrat
and peasant societal structures. Hunting and gathering takes place in the rain
forests, deserts and semi-deserts and may have involved 1 million people. In
comparison to Europe and Asia the population densities are extremely low, even
in the most densely populated areas. Only in west and east Africa overall
densities of more than 5 persons per km2 occur (respectively 7.7 and 5.2). Values
that are comparable with Russia in Europe, Scandinavia and countries like, for
example, the Philippines, Thailand and Afghanistan. The number of people
living in towns and cities is small and below 5 per cent of the total population.
As the colonization of the Americas and, later, the West Indies proceeded, the
demand for slave labour rose dramatically and the number of negroes shipped
from Africa, mainly from the Atlantic coast, rose from maybe a thousand a year
in the early decades of the 16th century to an average of 5000 a year by the end
of the century and 30.000 a year in the early 18th century. Between 1500 and
1760 the Europeans took between 6 and 7 million negroes from sub-Saharan
Africa. The Arabs less than a million. Although one should by no means belittle
the hardship and horrors that went with the slave trade, there is hardly a case
for it having had any significant effect on the African overall population levels
and population densities.

Out of a total population of 16 million, the Americas might have had a peasant
population - mainly concentrated in Mexico, Ecuador, Peru, Bolivia and
Paraguay - of some 11 million. The number of cultivators, many of which are
still semi-sedentary, is estimated at 3.5 million. In what are now the northern
and western United States, Canada, the Brazilian rain forest, large parts of
Argentine, Chili and Uruguay and the Arctic fringe there are still an estimated
1.5 million hunters and gatherers. Everywhere on the continent the overall
population densities are less than 5 persons per km2

• The number of people
living in cities and towns is small and well below 5 per cent of the total
population. By 1750 the Americas have sizeable populations of whites, negroes
and mestizos (see also paragraph 8.2.1.2).
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Out of a total population of just over 2 million, Oceania might have had a
cultivator population of just under 2 million. The rest living largely from the
fruits of the sea and from hunting and gathering. With the exception of Polynesia
(10 persons per km2

), population densities are less than 2 persons per km2
•

Table 55 presents a review of the number of peasants, cultivators, pastoralists
and hunters and gatherers (millions) in the 5 major world areas in 1750.

Table 55.
Peasants, cultivators, pastoralists and hunters and gatherers (millions) in relation
to total populations in the 5 major world areas in 1750.

..... .

EUllOPE··.. 133.0

ASIA .....• 440.4

AMERICAs 11.0

OCEANIA··.··

TotALs .. 624.8

CULTIVA·
TORS

0.8

24.7

14.0

3.5

1.9

44.9

PASTORA· HUNTERS TOTAL
LISTS GATHERERS

6.0 139.8

29.6 .1 494.8

10.0 1.0 65.4

1.5 16.0

.5 2.4

45.6 3.1 718.4

Summarizing, by 1750 an estimated 87 per cent of the world's population is
incorporated in one way or another in aristocrat and peasant societies and they
occupy, like in the previous period, some 25 per cent of the earth's surface.
Some 6 per cent got stuck at the cultivator stage and particularly in Mrica and
the Americas cultivators still make up a significant part of the population with
respectively 21 and 22 per cent. Pastoral nomads make up another 6 per cent of
the world's population and a small minority of less than 0.5 per cent is still
hunting and gathering.

On a global scale the leading aristocrat and peasant societies in Europe and
Asia in 1760 have still much in common. Although the surplus produced per
peasant is relatively small and famines are a recurring phenomenon, there is a
long term increase of the population. Overall and regional population densities
are among the highest in the world. The technological resources, including the
agricultural ones, are more or less on the same level. The ties of family, tribe
and race have lost little of their attractiveness. The extraction mechanisms of the
elites have improved, but they are still inefficient. Political, economic, religious,
military and other positions are conferred in an ascriptive manner, social
organization is firmly rooted in the kinship complex and important parts of the
system still function in a diffuse and intermittent manner. Above all, the majority
of people are poor, exploited and virtually without say in the running of their
lives and the system itself.
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The differences, however, are more interesting and, with the wisdom of
hindsight, more significant with respect to the development process. The majority
of the European aristocrat and peasant societies is incorporated in a plurality of
competing, independent, sovereign, emerging nation states. For Europe as a
whole, this creates an unstable and, therefore, dynamic political and economic
environment. The leading states have a high degree of urbanization, their rulers
collaborate in a structural manner with the merchant classes and a bourgeoisie
class is emerging. An aggressive, outward oriented, policy is pursued on a global
scale. The Asian aristocrat and peasant societies are incorporated in centralized
bureaucracies of the empire type or in feudal like states. In the large and
powerful empires like China, this creates a relatively stable and static political
and economic environment. The leading empires lack a high degree of
urbanization, their rulers are hardly inclined to structurally collaborate with the
merchant classes and the development of a bourgeoisie is arrested. Their policies
are less aggressively outward oriented. By 1760, the major Asian empire that is
not under European control or on its way to become controlled, China, has
manoeuvred itself in a splendid isolation and has apparently no wish to change
this situation (see paragraph 7.4.1.4). When the First Industrial Revolution is
already on its way in Britain and dawns in other European countries as well,
China still feels its superiority in relation to other countries and has little, if any,
intention to share western culture or parts of it. It is, therefore, that the
Emperor Ch'ienlung, following a visit of Lord Macartney petitioning him to
extend the diplomatic ties with Britain and to increase trade, in 1793, can write
to king George III as follows8

:

''Imperial decree, directed to the king of England {...]. The Heavenly
Court, ruling over all that is within the four oceans, devotes itself only to
caring for the government in order to fulfil its governmental duties
properly. Exotic treasures and rare valuables are by no means valued
highly by us. As far as the gifts are concerned which you, oh King, handed
to us as tribute: {...] we have, by special decree, ordered the responsible
official bodies to accept them. In reality, however, the formidable virtue
of the Heavenly Court reaches far and wide and preciosities of all kind,
offered by rulers ofmyriads ofcountries, travel over mountains and oceans
to accumulate here. There is nothing which we do not already have as
your envoy {Lord Macartney] and his entourage were able to see for
themselves. Yet, we never valued curious and ingenious objects, nor do we
have any need for the craft products ofyour country {...]. This is a special
imperial decree. "

8 J.W.Schoorl, quoting Ziircher, in Socjologie der modemisering: een inleiding in de sociologie der
niet westerse volken (Deventer: Van Loghum Slaterus, 1974, 26).
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Crystal ball

8.5.1
CRYSTAL BALL
It is in Britain, around 1760, that the Industrial Revolution takes place. Uttle
more than 200 years later, approximately one-third of the world's population has
transgressed from the traditional agricultural way of life to an industrial one. Of
the remaining two-thirds, very few are left completely untouched by the
industrial world's attainments. The consequences of this transition, both for the
individual and for society were, as we outlined in paragraph 1.2.8, enormous in
almost all spheres of life. Around 1760, the people in the centres of
advancement, including Britain, would have required a particularly magic crystal
ball to foresee the changes that lay ahead. Apparently such a crystal ball did not
exist. Of course, people in Britain, France and elsewhere were aware of
significant changes and a faint air of progress. In Britain, spurred by earlier
enclosures, adoption of new techniques and changes in entrepreneurial attitudes,
agricultural production rose. Trade and commerce benefited from improved
roads, better canals and new financing methods. New production methods in
mining and iron and textile industries emerged. In France, Diderot and
d'Alembert's ''Encyclopedie'' (1751) marked an upsurge of the interest in and
popularization of science and technology. Many of these changes must have been
noticed by contemporaries. But even to those taking great interest in them, it
was apparently not clear that they implied a significant break with the past.
Adam Smith's writings - 'Theory ofmoral sentiments" (1759), ''Lectures on justice,
police, revenue and arms" (1763) and ';An inquiry into the nature and causes ofthe
wealth ofnations" (1776) - do not really breathe the spirit of a new era and even
his 'Wealth of Nations" deals with proto-industrial situations like, for example,
the production of pins, rather than large scale industries. The famous "History
ofEngland", by Smith's friend David Hume, issued in six volumes between 1754
and 1762, fails to observe and interpret the significance of the changes in the
first half of the 18th century. Both Smith and Hume, one could say, "missed" the
Industrial Revolution. So did their literary, political, scientific and technological
contemporaries. The Industrial Revolution apparently was a spontaneous and
unplanned event in the sense that the outcome was something which no person,
group or government could have consciously contrived at the time. Once it got
under way, however, there were many actors that did not remain passive.
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8.5.2
WISDOM OF HINDSIGHT
With the coining of the term "Industrial Revolution", probably in 1837 by the
French economist Adolphe Blanqui9, and its further popularization through the
lectures of the British historian Alfred Toynbee in 1880 - 1881, the period of the
wisdom of hindsight begins. And with it, the customary academic controversies
with respect to subjects like, for example, the Industrial Revolution's chronology,
explanations and features.

As far as the chronology is concerned there are, broadly speaking, two different
camps - those of the evolutionists, not really interested in an exact turning point,
and the revolutionists, trying to determine a turning point as exactly as possible.
Nef1o, sees the rise of industrialism in Britain as a long process stretching back
to the middle of the 16th century and coming down towards the industrial state
by the end of the 19th century. Like Nef, but more recently, Rosenbergll and
Righart12 also stress the gradual character of the industrialization process and
trace its roots to the Middle Ages. Ashton13 and Hoffmannl 4, basing
themselves on indicators like the sharp rise of imports, the growth of exports,
tonnages cleared from British ports and annual percentage rates of industrial
growth, place the beginning of the industrial revolution very narrowly between
1780 and 1782. Rostow15

, does the same when he takes the period 1783 - 1802
as '~he great watershed in the life of modem society". Most of these revolutionist
explanations are economically coloured. In view of the scope of the diachronic
perspective of our own study, covering some 3,5 million years of history of man,
technology, society and development, we cannot but characterize the transition
from the traditional aristocrat and peasant societies towards modem society as
a true revolution. A revolution, however, without a predetermined purpose and
with important roots not only in the history of Europe since 1500, but also in the
world's history of the aristocrat and peasant societies.

9 Maarten Pieterson (red.), Het technisch labyrint: een maatschappijgeschiedenis van drie
industri"ele revoluties (Meppel: Uitgeverij Boom, 1987, 60).

10 I.U.Nef, Economic History Review (1934), reprinted in E.M.Carus-Wilson, Essays in
Economic History (1954).

11 Nathan Rosenberg and L.E.Birdzell, Jr, How the West Grew Rich: the economic
transfonnation of the industrial world (New York: Basic Books, Inc., Publishers, 1986).

12 Hans Righart (red.), De trage revolutie: over de wording van industrie/e samenlevingen
(Meppel: UitgeveriJ Boom, 1991).

13 T.SAshton, The Eighteenth Century (1955).

14 W.Hoffmann, British Industry 1700-1950 (1955).

15 W.W.Rostow, The world economy: history andprospect (London: MacMillan Press, 1978).
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Mainly for this reason, we have persistently elaborated on history. In chapter 7,
paragraph 7.3, for example, we painstakingly pieced together the cycles of
traditional society in the centres of advancement. Not because of our primary
interest in the rise and fall of states and empires and the vicissitudes of kings,
emperors and their subjects, but to illustrate Europe's unique long term feudal
regression after the fall of Rome and to prove its importance with respect to
later developments. Unique in the sense of a "regression" lasting for 1000 years
and yielding a multitude of competing states continuously thriving to maintain
a precarious political and economical balance. This multiformity, the competition
that went with it and the incapacity to form a lasting empire again, we believe,
lie at the heart of Europe's global ascent beginning in the early 16th century.
After 1500, when the European states and nations reach out, many of the
structural, cultural and institutional roots of the Industrial Revolution are
formed. It is mainly for this reason that, in paragraph 8.2, we have elaborated
on the European voyages and expansion, the wars of religion and the struggle
for leadership that would, eventually, make Britain the politically and
economically most powerful nation in the world in 1760.

The prime movers and the related "grand theories" we reviewed in paragraph
1.4, dealt with the explanations of the coming into being of the modem world
in general and the European breakthrough in particular. Within the main frame
work of our study we classified these explanations and referred to scholars like,
for example, Buckle, Huntington (explanations related to complex of physical
environment factors), Tonnies, Malthus, Toynbee, Romein, (explanations related
to social structure), Sombart, Tawney, Weber, Marx (explanations related to
social culture) and Spencer, Darlington and Darwin (explanations related to
social institutions). To these we can add neo-Marxist scholars like, for example,
Frank16 (explanations related to the European expansion and the aggressive
and exploitative global character of this expansion) and disciplinary oriented
scholars like, for example, Rostow (explanations related to the economy) and
Slicher van Bath (explanations related to agriculture). Purely technological
explanations of the transition towards and industrial society, almost absent in the
works of the earlier scholars, became popular in the 1960s and centred on a
string of technological innovations in Britain. Darby's coke (1709), Newcomen's
steam pump (1712), Hargreaves's spinning jenny (1764), Arkwright's spinning
frame (1769), Crompton's spinning mule (1774), Cartwright's power loom (1787),
Watt's steam engine (1775) and a host of other innovations were supposed to
have brought us in the "iron and coal age" and, through the growth of the
manufacturing industries, before the gates of modem society.

16 Andre Gunder Frank, Capitalism and Underdevelopment in Latin America (New York:
Monthly Review Press, 1967).
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Landes17
, in this fashion, emphasizes the technological component and mainly

takes the Industrial Revolution to be the very rapid growth in the manufacturing
industry, notably iron and cotton, together with the astonishing accumulation of
technological innovations in the second half of the 18th century. The essence,
according to him, lies in "eine miteinander verzahnte Folge technologischer
Umwandlungen". Others like, for example, Kranzberg18 and Brentjens19

, follow
similar ways of reasoning. Although not suggesting mono causal explanations,
some scholars like, for example, Moore20

, almost exclusively centre on Britain
and fail to take into consideration a wider historical context. In the last two
decades, mono causal technological explanations and not taking into
consideration the international environment have lost most of their credibility.
Authors like, for example, Hobsbawm2t, Deanell and, more recently
Righart23

, not only stress the gradual character of the industrial revolution, but
also its complexness and try to find technical, social-economical, political,
mental-cultural explanations and pre-requisites for its coming into being. What
they undoubtedly share, is the perception of the shaping force of the fabric of
society on technological developments and the latter's effects on society's fabric.
What they miss, in spite of often detailed data and admirable synthesis, is a
coherent social frame work to describe and analyze the variables that playa role
in the process of the Industrial Revolution.

To describe and analyze social change in our study, and based on the earlier
comprehensive work done by Bertholet24, we have designed a social framework
consisting of a coherent set of structural, cultural and institutional elements and
sub-elements. See chapter 1, paragraph 1.3.

17 David S.Landes, Der entfesselte Prometheus: Technologischer Wandel und industrielle
Entwicklung in Westeuropa von 1750 his zur GegenwaT1 (MUnchen: Deutscher Taschenbuch
Verlag GmbH & Co. KG, 1983).

18
M.Kranzberg and C.W.Pursell (ed.), Technology in western civilization: the emergence of
modem industrial society - earliest times to 1900 (London: Oxford University Press, 1967).

19 B.Brentjens, S.Richter und R.Sonnemann, Geschichte der Technik (Koln: Aulis Verlag,
1987).

20 C.Moore, The industrial age: economy and society in Britain 1750-1985 (London: Longman,
1989).

21 E.J.Hobsbawm, The Age of Revolution (London: Weidenfeld & Nicolson, 1962).

22 P.Deane, The first industrial revolution (Cambridge: Cambridge University Press, 1979).

23 H.Righart (ed.), De trase revolutie: over de wording van industriele samenlevingen (Meppel:
Uitgeverij Boom, 1991).

24 CJ.L.Bertholet, Inleiding in de ontwikkelingsprohlematiek (Eindhoven: Technische
Hogeschool Eindhoven, 1981).
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In paragraph 8.5.4, this frame work will be used, with the wisdom of hindsight,
of course, to take a first stock of the pre-requisites for the coming into being of
the First Industrial Revolution. In volume n, we will use the frame work and
pre-requisites to explain the breakthrough to and the further development of
modern society.

In comparison with the controversies related to the chronology and explanation
of the First Industrial Revolution, there is, if one brings order in the different
approaches and terminologies, a certain consensus among scholars with respect
to its main features. When we fit these features into the basic institutional frame
work of our study, and limit ourselves to the first few decades after 1760, they
can be summarized as follows.
Kinship sphere:
- beginning of the transition from the traditional extended family to a nucleus

family;
- beginning of the transition from the family as a production unit to the family

as a consumption unit;
- gradual loss of important traditional family responsibilities in the fields of, for

example, education and politics;
- diminishing influence of ascription;
- population growth and demographic change.
Economical sphere:
- growth of agricultural productivity, accompanied by a slowly decreasing

percentage of the total working population employed in agriculture;
• growth of the economically relevant sectors of society. Subsistence sectors

become less important;
- economy increasingly attains a national and international character. Growth

of trade and commerce is accompanied by a growth of transport,
communication and financial infrastructures;

- emergence of factory mode of production and increasing mechanization,
particularly in the iron and cotton industry. Increasing social and technical
division of labour. Increase in enterprise size;

- economic growth leading to a rise of national income per caput and, with
some delay, to a rise in the standard of living and sustained economic growth;

- increasing demand for manufactured goods. Shifting consumption patterns;
- increasing urbanization;
- growth of the bourgeoisie class;
- rise of utilitarian and individualistic ideas with respect to society and property

and an increasingly calculating attitude of individuals.
Political sphere:
- slow pace of political change. Already before 1760, absolutism in Britain had

made place for a growing role of parliament ("Glorious Revolution" of 1688).
So it had in some other European countries. The power of the rulers was
curbed and without parliamentary consent laws could no longer be made and
suspended, taxes not imposed, raised or suspended and standing armies not
maintained.
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In 1760, and the first decades thereafter, however, parliaments were still
largely controlled by the land owning aristocratic class and new economic
elites had problems gaining entry to the centres of power;

- strong and traditional - mercantilist and physiocratic - grip of the government
on economic affairs.

Religious sphere:
- slowly decreasing influence of religion on economical and political matters.

All these features are related in an intricate pattern in time and space. The First
Industrial Revolution, as we view it in our study, is the entire process of
structural, cultural and institutional change which, although having its European
roots as far back as the Middle Ages, starts around 1760 and gains momentum
in the second half of the 18th century. Structural and cultural changes, including
important technological ones, in the kinship, economical, political and religious
spheres, just to mention the most important ones, are all part of it and, at
various times and in different ways, interact.

8.5.3
ROOTS OF THE INDUSTRIALIZATION PROCESS
To live, man must eat. To secure the survival of the species, family and tribe,
man must procreate. Since the dawn of times procreation and eating were man's
closely connected and favourite preoccupations. As long as he had enough to
eat, he procreated to the limits of his resources and once he had reached these,
he looked for ways and means to continue both eating and procreating.
Sometimes - by moving into new territories, adapting the fabric of his society or
by developing new technologies - he was successful and the population continued
to grow. Sometimes, the environment could not be manipulated further with the
means available. He then suffered from famine and the population declined.
After the Neolithic Food Revolution crop and animal husbandry became the
economic basis of society. During the entire traditional period of the aristocrat
and peasant societies, and the more than 250 years that followed, population
fluctuations, change in general, and agricultural change in particular, were
closely linked. Before we proceed with our search for the roots of the
industrialization process in the various periods of European history we,
therefore, take a closer look at the possible relations between population growth
and changes in the agricultural economy.

8.5.3.1
POPULATION GROWfH AND CHANGES IN THE AGRICULTURAL ECONOMY
Basically, there are two lines of thought:
1.. rapid population growth invariably has negative consequences for the

economy and is the major cause of agricultural decline;
2. rapid population growth has positive consequences for the economy and is

the major cause of agricultural rise.
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ad.1.
Rapid population growth invariably has negative consequences.
Malthus, in his "Essay on the Principle of Population" (1798), poses that the
population has the capacity to increase at a geometric progression, whereas food
output only has the capacity to grow at an arithmetic progression. What is later
called the Malthusian cycle, in a simplified form, takes the following shape:

stationary population plus income per caput rise ~ birth rate rises and death rate falls ~
population increases ~ increase in food supplies falls behind increase in population ~ income per
caput falls ~ birth rate falls, death rate increases ~ population decrease and return to subsistence
level

What Malthus does not take into account, among other factors, is the possibility
of technological progress, the effects of reorganization and investments in
agriculture and, only important at a much later date, the possibility of large scale
birth control. In the 19th century, when the Industrial Revolution gains
momentum, the theories of Malthus fade into the background and are only
revived during the running depression by the end of the 19th century. There is
renewed interest then in population growth and economists start addressing
themselves to the optimum population for a country. All the "optimum theories",
applying the principles of marginal analysis to the relationship between
agricultural output and population, can be criticised on much the same grounds
as the Malthus theory. On the whole, one can say that methods of determining
rural overpopulation are rather unsatisfactory. A situation that is aggravated by
the lack of reliable historical data before 1800. Instead of trying to quantify
overpopulation in terms of "carrying capacity of the land", one can attempt
(GriW) to identify indicators of overpopulation. This is attractive since, as we
will see in the next paragraph, we can identify these indicators in the various
historical periods reviewed. If the population grows and no new land is taken
into cultivation, or if population growth exceeds the rate in which new land
becomes available, a (1) subdivision of farms will be the result. If farmers are
owner-occupiers of the land, the degree of subdivision will depend on whether
primogeniture or equal inheritance is practised. If farmers are tenants, a variety
of effects may be found. Where farms are subdivided, in a few generations the
fields become fragmented too. Fields of one farm intermix with fields of another
and their will be an (2) increasing number of small plots, making mechanization
difficult. If the demand for land exceeds the supply, there will be (3) rising rents
and land prices and acquisition of land becomes beyond the means of most of
the growing rural population. The relation between (4) rising food prices and
population growth is only broken after 1850, when Europe starts to import food
from overseas in exchange for manufactured goods.

2S David Grigg, The Dynamics of Agricultural Change: the Historical Experience (London:
1982).
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Population growth, with a fixed supply of land, results in many people seeking
employment as labourers on other people's land and in the creation of
possibilities for a cottage and town industry. The result will be the (5) emergence
of a landless proletariat. This trend is more pronounced where, for tenurial and
heritage reasons, there is no subdivision of land. During long periods of
population growth, the number of landless seeking work exceeds the demand for
labour and results in (6) low real wages and (7) un(der)employment. In case of
underemployment of family labour and unemployment of hired labour, there is
no, or only little, incentive to adopt labour-saving implements and (8)
technological progress slows down. Pre-industrial small rural communities
require a precarious balance of resources. Arable land provides cereals and
vegetables. Wet lands and marginal lands provide grazing for the cattle.
Woodland is necessary for fuel, timber and pigs. This balance can only be
preserved when the population is small and not growing rapidly. When the
population grows, the arable land has to be expanded at the expense of
woodland and pastures. If livestock is not reduced, overgrazing is likely to be the
result and consequently serious environmental damage can occur. If livestock is
reduced, in the long run maybe even due to overgrazing, the manure supply will
fall short and cause a reduction in yields - a vicious spiral. This spiral is only
broken where fodder and root crops are introduced and where clover and other
nitrogen fixers are used. In other words, there where (9) changing land use
patterns occur. Fewer livestock results in decreasing consumption of milk and
meat and the proportion of cereals in the diet grows. Sometimes, the population
pressure is such that people are forced to switch from cereals to other high
yielding crops - for example potatoes - with a lower nutritional value. (10)
Deficiency diseases might then be the result. When the population pressure
leaves no other choices, (11) marginal land is taken into cultivation, resulting
in soil exhaustion and declining crop yields. The eleven supposed indicators of
overpopulation can be identified from literature and in the further course of our
analysis we will return to them if and when required.

ad.2.
Rapid population growth invariably has positive consequences.
Most discussions with respect to the supposed positive consequences of
population growth on agricultural development, follow the causal sequence:

population growth - rising prices of agricultural produce - expansion of cultivated areas 
introduction of new methods and technologies - increasing production and efficiency

Boserup26 is, in recent times, one of the researchers claiming that an increasing
population is the major cause of agricultural change and progress. She argues
that the continuous reduction of fallow, and the increased labour needed, mean
a continuous fall in output per head.

26 Ester Boserup, The Conditions ofEconomic Growth (Chicago: Aldine Publishers, 19(5).
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Since she assumes that farmers prefer leisure to extra work, the only reason why
they will shift to a stage with less fallow and more work, is to produce the extra
food that extra numbers require. Her model can be criticized on various
accounts. Peasants are not always leisure maximizers, certainly not where there
is a market for their products. Peasants may increase output to pay taxes and
duties forced upon them. Yield increases resulting from the introduction of new
technologies are not always unable to compensate for increased labour. In other
words, labour productivity will not always fall and certain technological advances
can put off the decline of marginal returns. Peasants can expand the area under
cultivation as well as reduce the fallow and they can tum to cash crops or
migrate.

In the light of European history, the evaluation of the two lines of thought with
respect to population growth and agricultural change is complex. There are, as
we will see, a number of examples in European history of periods of population
growth and agricultural progress, followed by a decline of the population and an
agricultural recession. The conclusion, however, that a generally low level of
technology alone prevented Europe to break through the Malthusian barrier
before the 18th century, is not justified. The inequitable control of resources,
including land, probably played an equally important role. The vast majority of
the rural population had their surplus production appropriated by the elite and
was reduced to a low standard of living. A popular demand for manufactured
goods could, therefore, hardly exist. Only after the removal of these and other
bottlenecks, major technological changes could take effect. The emphasis on the
adverse consequences of population growth should not obscure the fact that,
occasionally, societies were able to respond to the challenge of population
pressure even before the onset of the Industrial Revolution. This happened, for
example, in northern France and the Low Countries from the 15th century
onwards, and appears to support Boserup's theory that population growth can
be a cause of agricultural innovation and economic development. Whether a
growing population has negative or positive consequences for economic and
agricultural development, apparently depends on a number of factors and we will
deal with these when we search for the roots of the industrialization process in
European history.

8.5.3.2
SEARCH FOR THE ROOTS OF THE INDUSTRIALIZATION PROCESS IN SIX PERIODS
IN EUROPEAN HISTORY
Our search for the roots of the industrialization process begins around 200, when
a considerable part of Europe is under centralized bureaucratic Roman rule, and
ends around 1750 in a Europe consisting of a plurality of competing,
independent, sovereign states. Crop and animal husbandry are the economic
basis of society throughout the one and a half thousand years under
consideration and our division in six periods is, therefore, based on similarities
in population growth/decline and agricultural change (changes in grain price
levels, wage levels, agricultural technology and land use).
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Population growth/decline and agricultural change are, of course, not the only
relevant elements and in the process of our search we will also pay attention to
elements like, for example, extraction patterns, non-agricultural technology,
urbanization, transport and communication, trade and commerce, war, political
stability/instability and religion. Table 56, presents European populations
(millions), 50 year intervals ofpopulation growth/decline (percentages) and brief
period characteristics between 200 and 1750. Population statistics until well into
the 15th century, contain wide margins of error and should be viewed with
caution, particularly since many 50 year intervals result from interpolation. To
outline European trends, however, they suffice.

Table 56.
European populations (millions), population growth/decline in periods of 50
years (percentage) and brief period characteristics between 200 and 1750.

YEAR.. POPU·
LATION
(MIL
LIONS)

SO.YEAR
INTERVAL
PERCEN~

.TAGE

BRIEF PERIOJ)CHARACTERlSriCS < ......

...

.... .....

.............

Period I (200 - 650)

200 36

250 35

300 34

350 33

400 32

450 30

500 28

550 27

600 26

650 24 ~ 7.7 ......

...........
.

+ 3.0

Period II (650 - 10(0)

650 24

700 25

750 27

800 29

850 30

900 32

950 33

1000 34
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..... . .

8lUEFPElUoD CHARACtERISTICS
...

YEAki .PQPU· ··56YEAR
LAnoN INn;RYAL

i·••·.•• (Mlk 8RCEN.
• i .••..• •LIONS) .TAGi: ..•..•.... .......... ..i······..··... . . ...

....

...

....
. .... .

Period m (1000 • 1300)

1000 34 In the East Frankish lands a more centralistic form of
feudalism is not achieved and in Italy the situation is

1050 37 + 8.8 not much different. In the West FraDkish lands, the
IberiancCninsula and Central and Eastern Europe,
monar gradually evolute from feudal lords to

1100 41 + 10.8 executors of rather effective public authority. The
entire period sees rising grain price levels, an

1150 47 + 14.6
~anslOn of cereal cropping and rising real wa$es.

eady by 12001 the erlOn of cereal croppmg
extendS to margmallan . Three field rotations and the

1200 55 + 17.0 use of legumes, horse harnesses, horse shoes and horse
drawn mould board ploughs spread. Marl tlFlication

1250 65 + 18.2
and wind mills come into use and stread. e period is
one of an unlrecedented boom in t e aroicultural
economy an in the 300 years between 000 and 1300,

1300 74 + 13.9 Europe's population increases by nearly 118 per cent.

Period IV (1300 - 1400)

-12,265

741300

1350

TheeXpansioJl. Withh1.thefeudalmodeofprodudiOliis··
follawooby atontTa(:tion-thecrisisofthe 14th· . ...

"----+------1....,......,..----; re.ntury.; A.. crists.' .. noto.nlyin. th.e.e.coiiom•.. ic &p.here1b.uT .
I . politicanyandtUlturally asWeU; GtllinprirelevelS fall,

arableland•.istak¢1i outofprod~ctionaJidputtCigrass, ..
.sheep ate ontherampagc;Iand.IS. enclosed and real
wage levels rise; A1though thcfovetall fall in the· .... .•...•..

~---+------1-';;;';'';;;';'---; Eurc:iiJ¢anpop'lilatiolilsretativelymodest.;. some 19 per.
1400 60 • 7.7 .. cent~manytoUlitriesinwestern·3iidt:entraIEUtope .......•.

loSe up toolie;;thirdoftheHpopUllltion, . . .. . ..... . .. .

Period V (1400 - 1600)

1400 60 The first half of the 15th century is a kind of transition
stage between the crisis of the 14th century and the
~nod of political and economic expansion to follow.

1450 70
rain price levels continue to fall, arable land is still

+ 16.7 ~ut to sheep] enclosures continue and wage levels rise.
he ~pulatJ.on, however, grows again. In the second

half of the 15th cent~Europe's political and

1500 81 + 15.7
economical expansion gins and continues throughout
the period. A system of independent, sovereign and
com~eting nation states emerges. Grain prices rise,
arab e land is brouft back int0aKroductton and cereal

1550 90 + 13.7
cropping expands. eal wages f . Advanced cropping
systems, involving crop rotations with nitrogen fixers,
row cultivation and the use of town waste as manure,
slowly but steadily spread. New crops, like potatoes,
maize and sun flowers are introduced.

1600 103 + 14.4
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... . ..............
:.:.: .. ::

YEAR POPU· 50 YEAR .BRIEF pERIODCHARACTE:RJSnCS ::. :: ..:....:..

LATION INTERVAL . :··.·::···i
(MIL- PERCEN~ .... ::...

. LIONS) TAGE .....: .::.. :.: .:.. :. .. i

Period V£400 - 1600) The urban percentage of the totalJjgPulation grows. In
(continue the 200 years between 1400 and 1 , and in spite of

the contmuous religious wars that ravage large parts of
Europe, Europe's overall population increases fiy
almost 72 per cent.

Period VI (1600 - 1750)

1600 103 In the first half of the 17th century, the effects of the
wars that have been ravaging Eurolfi are clearly
reflected in the populatio~owth. t drops from 14
per cent in the previous h a century to just under 2

1650 105 + 1.9 ~r cent. In an atmosphere of a moderate agricultural
om, grain prices continue rising, cereal croPfing

~andS and real w~es fall. After the Peace 0
estphalia (1648), e agricultural economy goes into

1700 119 + 13.3 declliie. Gram pnces fall, arable land is turned into
grass land and ''sheep eat men" ~ain. Continuing
enclosures are accompanied by t e diffusion,
particularly in Britain, of more advanced ~cultural

1750 140 + 17.6
systems. Real wages rise. In the 150 years tween
1600 and 1750, Europe's overall popUlation increases
by 36 per cent.

Period I (200 - 650).
Heyday of the Roman Empire and European aftermath.
In the heyday of the Roman Empire, around 200, Europe's population is growing
towards 36 million and agriculture is thriving. Italy has the highest population
density in Europe but Spain, Greece, Czechoslovakia, Belgium, Germany and
France are not doing badly either. Nomadic incursions - having started in
earnest during the reign of Hadrian and forcing the empire to change from
conquest to defence already in the first half of the second century - around 250
become an outright menace. Together with mounting political instability, they
cause a decline in agriculture. Between 200 and 450 we see a population
decrease from 36 to 30 million. After the final collapse of the Roman Empire,
the political and economic decline that has already set in worsens. Quoting
Samhaber7

:

'1m Sturm der VOlkerwanderung brach die Wirtschaft des Romischen Reiches
zusammen. Die durchziehenden Heerhaufen ascherten die Scheunen ein,
trieben die Pferde weg, schlachteten das Vieh, vemichteten die Vo"iite,

. plUnderten die Stiidte. Viele Menschen lagen erslagen in den Trilmmern. Wer
am Leben blieb, musste sehen wie er sich allein weiterhalf.

27 Ernst Samhaber, Das Geld: eine Kulturgeschichte (Bayreuth: Gondrom Verlag, 1964).
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Uberschiisse, die yom flachen Land aufden Mark! gebracht werden konnten,
gab es nicht mehr. [] Der Stiidtische Handwerker fand keinen Absatz mehr
bei den Landleuten. [] Die Strassen verjielen, seitdem sie nicht mehrgepflegt
wurden. [] Bei Missemten, bei Brand und Plilnderung ralfte der Hunger
einen betriichtlichen Teil der Menschen weg'~

In the centuries that follow on the Roman collapse, the economic situation is
certainly as grim as Samhaber suggests. There is a further decline in agriculture,
a decrease in the number of towns and their inhabitants. The transport and
communication infrastructure collapses and interregional trade comes to a stand
still. The population falls from 30 million in 450, to 24 million in 650.

Period II (650. 1000)
First recovery of post Roman Europe.
When the Frankish kings restore feudal political and economical order of a
kind, the general situation improves. This improvement continues into the
Carolingian period and, in spite of Viking, Magyar and Saracen incursions,
throughout Carolingian times. Agricultural and other innovations such as, for
example, three-course rotations and, by the end of the 9th century, horse collar
harnesses, horse shoes, better ploughs and cast iron and blast furnaces, are
introduced and spread. The surplus extraction capacity of the fragmented and
primitive feudal system is, certainly compared to the Roman centralized
bureaucratic system, relatively low and this may be another explanation of the
rather significant overall population growth. Between 650 and 1000 there is a
population growth from 24 to 34 million. An increase of nearly 42 per cent.
Transport and communication infrastructures remain largely in disarray, trade
is slow in picking up and urbanization is not really making progress.

Period III (1000 - 1300)
Economic boom.
Within the various modes of feudal production - more primitive in the East
Frankish lands and Italy and more advanced and centralized in the West
Frankish lands, the Iberian peninsula and Central and Eastern Europe - there
is an unprecedented population growth. Between 1000 and 1300, and almost
uninterrupted, the population rises from 34 to 74 million. An increase of almost
118 per cent. Compared to the previous period, the population growth 50 year
interval percentage more than doubles. By 1300, Italy and the Low Countries
have the highest population densities with more than 31 inhabitants per km2 and
England and Wales, France, Germany, Switzerland and Austria are not doing
badly either with densities between 21 and 30 inhabitants per km2

• Population
growth results in an increasing demand for food, and this in turn makes it
necessary to expand crop land. The expansion of crop land not only goes at the
expense of animal husbandry but also takes the form of reclaiming wet lands,
felling forests and taking into cultivation the higher valleys of the mountains.
Usage and law do no cater for the uncustomary labour of clearing land far away
from the old villages and the lords of the manors are forced to grant privileges.
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Labour services, payments in kind and other duties are gradually commuted into
wages and money payments and, although numerous seigniorial privileges
remain, more and more villeins become tenants of a kind. The feudal manorial
system shows its first signs of decline and, consequently, the surplus extraction
capacity of the elites further decreases. There where the population growth is
highest - Italy, Flanders, England and Wales - farm and plot sizes decrease.
Because more and more marginal land is taken into production and manure
becomes scarce, yield ratios decline and for the first time since the Roman
period we find records of marl application to boost grain yields. Increasingly, at
least for the time being, agricultural surplus becomes available for a growing
urban population. Grain prices, at least from 1200 onwards, rise and high grain
prices are accompanied by relatively high real wage levels. The latter is rather
exceptional and will only occur again in the 19th century. The explanation lies
in the fact that the population growth is not sufficient to offset the labour
shortage resulting from the overall economic boom. This boom has a variety of
causes. The decreasing extraction capacity of the elites leads to increased surplus
production and in a situation with relatively high real wages levels this, in turn,
brings about a growing demand. The money circulation increases and stimulates
the production of precious metals. Innovations like, for example, new methods
of casting, double acting piston bellows, water powered saw and full mills, wood
lathes, foot operated looms and wind mills, boost guild production. Building
booms and the first Gothic cathedrals arise. Higher education is institutionalized
and the first universities are founded. With the towns, markets and fairs grow
in number and size. Local trade picks up and long distance trade revives during
the Crusades. The contacts with the East are re-established and in 1254 Marco
Polo is one of the first to set out for China. In the wake of the boom, and
spurred by innovations in the field of ship construction and sailing, shipping
trade is recovering too and so is commerce. Bank paper drafts come into use.

Period IV (1300 • 1400)
Economic recession.
The boom is followed by a contraction from about 1300 - 1400. The ''crisis ofthe
14th century", See paragraph 7.3.3.1 for a review of causes. The population, risen
to some 74 million in about 1300, falls to 65 million in 1350 and to 60 million
in 1400. Land goes out of cultivation, resulting in 'Wilstungen" and '70st villages"
all over Europe. France, Germany, Spain and Italy are particularly affected and
lose about one-third of their population. Between 1300 and 1400, grain prices
fall and low grain prices go hand in hand with high real wage levels. Cropland
is taken out of production and, in view of the high wool prices, put to sheep on
a large scale. A massive wave of enclosures is the result, particularly in Spain
and England. In such a situation, when many small peasants cannot sustain their
holdings, it is of interest to see what actions peasants can take. They can, to take
the most dramatic action first, (1) terminate agriculture and move to an urban
area. There, they become a landless proletariat or take up a craft. In view of the
guild system, the latter will not have been easy.
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Taking up a craft is, of course, and apart from many other restrictions, only
possible in areas with an already high concentration of urban population and a
market ready and able to continue to buy craft products. To supplement the
farming income, they can (2) switch to some kind of cottage industry. Again, this
is only possible in areas with a high concentration of urban population. It has the
advantage, however, that guild restrictions are circumvented. If the land is
suitable for cattle, they can (3) change from crop to animal husbandry. Changing
from crop husbandry to cattle is, however, only possible for the landowners and
large scale peasants in view of the acreage and capital investment involved.
Peasants can (4) combine crop and animal husbandry by introducing fodder
crops in their rotation patterns. If urban areas are nearby, they can then profit
from the relatively high prices for animal husbandry products and at the same
time increase their crop yields by the application of the extra manure. Peasants
can (5) intensify farming by growing cash crops and changing to horticulture.
Again, a high concentration of urban population in the vicinity and a reasonable
transport infrastructure are prerequisites for this action. Last but not least, the
tenant and owner peasants, being hardest hit by the recession, can (5) revolt 
the Jacquery in 1358 in France, the Wat Tyler rebellion in England in 1381, just
to mention two examples. If we now look at urbanization, we notice that the
Low Countries, and what is now northern France, in the 14th century, have the
highest urbanization level. It is here, therefore, that conditions are most
favourable to neutralize the effects of the recession and to generate
technological change. The slow increase in the overall level of urbanization in
an environment of declining rural populations, indicates that many peasants give
up farming and migrate to urban areas28

• Here they become (part-time) wage
earners in, for example, the growing iron works and wool cottage industries.
Changing from crop husbandry to cattle, is only a refuge for large land owners
and not very innovative anyhow. Intensifying agriculture, however, by combining
crop and animal husbandry and by growing cash crops (raw materials for textile
dyes, hemp, flax, hops, etc), is possible and implemented in the vicinity of cities
and towns. The decline of the feudal system, that had already set in during the
previous period, continues and is enhanced by the coming into use of gun
powder, guns and cannons. In the second half of the 14th century, trade is
picking up and in 1358 the Hanseatic League is established. In 1400, the more
urbanized parts of Europe· northern France, the Low Countries, northern Italy
and parts of Germany - have become modern islands, and not only in the
agricultural sphere, in a sea of traditional European production.

28 Jan de Vries, European Urbanization 1500 - 1800 (London: Methuen and Co. Ud., 1984,
43).
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Period V (1400 • 16(0)
Economic recovery.
In the 14th century strong monarchies were already established in eastern and
central Europe and in the 15th century, new and more centralized bureaucratic
monarchies arise in western Europe too. Portugal begins its first overseas
adventure by capturing Ceuta in 1415. Castile and Aragon are united. The
"Reconquista" (Granada falls in 1492) is completed. The Tudors establish
centralized rule in·England and the reunification of France is set in. Around
1500, motivated by religious zeal and acquisitiveness and supported by new
shipbuilding and navigation techniques, Europe reaches out to the world and
a long period of European expansion follows in which Portugal, Spain, Holland,
Britain and France play a dominant role. Whilst the voyages of discovery
continue, and trading posts are established all over the world, on the continent
itself religious upheavals become mixed with all kind of political and social
issues. Revolts, civil wars and wars between states are the hall mark of the 16th
century. The first half a century after 1400, is a kind of transition stage between
the crisis of the 14th century and the boom that sets in around 1450 and reaches
its zenith after 1500. In spite of the raging wars of religion, throughout the entire
period presently under discussion, there is a steady rise of the population from
60 million in 1400 to 103 million in 1600. An increase of almost 72 per cent.
After 1500, grain prices rise sharply and, as usual, real wage levels drop. Cereal
cropping expands rapidly and all over Europe pasture land is brought under
cultivation again. A number of factors are at the root of the grain price
revolution and various of these probably combine. Population growth pushes up
grain prices and by the end of the 16th century some regions in Spain and
southern Italy have already to import grain from eastern Europe. Resumed
precious metal production in central Europe, after 1550, combines with an influx
of bullion and other commodities from the Americas. The European expansion
significantly affects the volume of trade and large scale warfare creates demands
for iron, textiles and other goods. The population increase and the boom in
manufacturing lead to the application of new technologies or the wider use of
already existing ones. Water powered bellows and hammers are used for metal
production and water powered pumps in mining. Printing with moveable types
provides work for water powered paper mills. Tower type wind mills spread. The
amount of money in circulation and the circulation rate increase, adding to the
upward price trend. The growing overland trade is depended, to a large extent,
on horse power and adds to the increasing demand for grains, pushing prices up
even further. The developments in the field of agriculture would again appear
to support, at least in part, Boserup's hypothesis that population growth may be
a major factor in agricultural and other advancements. Not only is grazing land
turned into crop land, but new land is cleared, marshes drained and lakes and
shore lands impoldered. Manuring is intensified, resulting in the usual
discrepancy between a growing demand and a dwindling supply caused by the
decreasing herds. Mineral fertilizers, like lime and marl, are used again and even
sea weeds are applied as a soil ameliorant.
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The agricultural surplus production can support growing urban populations and
between 1500 and 1600 the urban populations in Scandinavia, England and
Wales, Scotland, Ireland and the Netherlands increase significantly. Between
1500 and 1600, the Low Countries and Northern France not only maintain their
advanced economic position, but even improve on it. In an environment with
high population densities, a high degree of urbanization and advanced
agricultural systems, manufacturing, trade and commerce flower. If this part of
Europe would not have been politically partitioned, one cannot but wonder, with
the wisdom of hindsight, whether the industrial revolution would not have
started here. Well in advance of Britain's ascent.

Period VI (1600 • 1750)
Economic depression.
In the first half of the 17th century, the effect of the wars of religion on
population growth is dramatic. Between 1600 and the Peace of Westphalia
(1648), the overall European population growth only amounts a near 2 per cent.
Compared to over 14 per cent in the preceding half a century. Regionally, the
situation is even worse and the population in, for example, Germany and Spain
falls with respectively 20 and 12 per cent. In the century that follows on the
Peace of Westphalia, the struggle for European and global leadership continues
and brings Britain in the front position of European nations. In spite ofwars and
other upheavals, between 1650 and 1750 the European population grows from
105 to 140 million. In 1750, the Low Countries and Italy have the highest
population densities with more than 46 inhabitants per kmz. England, Wales,
Ireland, France, Czechoslovakia, Switzerland and Austria follow with between
31 and 45 inhabitants per kmz. Between 1650 and 1750, grain prices fall and low
grain prices are accompanied by relatively high real wage levels. Peasants all
over Europe complain that their wage workers are better off than themselves.
Although the depression is certainly not so dramatic as in the period 1300 
1400, the agricultural prospects are bleak and so are the overall economic
prospects. Crop land is again turned into grassland and a new wave of
enclosures is the result. Peasants find it increasingly difficult to pay their rents
and landowners, particularly in some parts of Britain, take advantage by
extending their properties. Little if any new land is taken into production. The
reclamation works of the late 16th and early 17th centuries come to an end.
Sheep are on the rampage again and increasing numbers of cattle force peasants
to increase their acreage of fodder crops. In the vicinity of urban concentrations
peasants turn to cash crops. Just like in the crisis of the 14th century, an
extensive cottage (wool) industry develops near urban areas, particularly in
Britain, whilst landless peasants migrate to urban areas to work in urban
industry. The depression sees a short interruption in the period 1690 until 1720,
when grain prices rise again, probably under influence of the Nine Year's War
and the War of the Spanish Succession. Thereafter grain prices fall.
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In a situation where some 80 per cent of the working population is employed in
agriculture, and lives a subsistence life, there is a limited market for selling
products. When the percentage of the population engaged in agriculture falls,
the size of the market for agricultural produce and manufactured goods grows.
The stimulus of a growing market is likely to have been an important factor in
bringing about agricultural and other change. It is, therefore, important to
investigate whether a relation can be established between regional rural and
urban patterns and agricultural change. Before 1000, the total urban population
in Europe is probably well under 5 per cent29

• Hence, the market for
agricultural produce and other goods is small. From the 10th to the 13th
centuries, there is a vigorous overall urban growth, particularly in northern
France, the Low Countries and the Mediterranean. Markets slowly expand and
this period coincides with the agricultural boom from 1000 to 1300 we identified
earlier. During the crisis of the 14th century, the overall European population
falls from 74 million to 60 million and this decline is accompanied by an
agricultural recession with low grain prices and high real wages. In his
comprehensive book on the European urbanization, De Vries comes to an
interesting conclusion with respect to effects of the crisis on the urban
population size. Apparently the urban population continues to grow and its
overall distribution remains stable. In face ofthe decline of the total population,
the situation is one of an increasing level of urbanization in an environment of
declining rural population. This may very well be an important additional
explanation why the old centres of urbanization - northern France, the Low
Countries and, to lesser extent, parts of the Mediterranean - achieve their
progressive agricultural and economic nature even in a period of acute crisis.
Since the cities continue to grow and the rural population falls, the discrepancy
between demand and supply increases, inducing the remaining peasants to
intensify their farming and to increase their productivity. In addition, peasants
take up cottage manufacturing and wage labour in other sectors. A similar
situation we see during the period 1650 -1750. By then, however, England and
Wales have joined the league of regions with comparatively high percentages of
urban population. Table 57, presents the urban percentages of the total
population by territory in the period 1500 - 1750.

29 Jan de Vries, European Urbanization 1500 - 1800 (London: Methuen and Co.Ltd., 1984,
41).
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Table 57.
Urban percentages of the total population by territory in the period 1500 -1800.

Scandinavia

Netherlands

Mediterranean

0.9 0.8 1.4 2.4 4.0 4.6

3.1 3.5 5.8 8.8 13.3 16.7

1.6 1.4 3.0 3.5 5.3 9.2

0 0 0 0.9 3.4 5.0

15.8 15.3 24.3 31.7 33.6 30.5

21.1 22.7 18.8 20.8 23.9 19.6

3.7 4.0 5.0 6.0 7.1 7.5

9.5 11.4 13.7 12.5 11.7 11.8

1.1 1.2 1.4 1.7 2.6 3.5

ales

Eastern Europe

Ireland

Source: Jan de Vries, European Urbanization 1500 - lS00 (London: Methuen and Co.Ltd., 1984).

8.5.4
PRE-REQUISITES FOR INDUSTRIALIZATION
The information presented in the chapters dealing with historical highlights,
technological resources, leaders and laggards and roots of the industrialization
process, enables us to make a first inventory of the variables playing a role
during the preamble towards and the onset of the industrialization process. In
volume II of our study, we use these variables to describe, analyze and explain
the developments after 1760. In our first search for variables, the pre-requisites
for the First Industrial Revolution, we screened the structural and cultural
elements of the institutional spheres we analyzed in detail so far - kinship,
economical, political and religious - and found that the economical and political
institutions together harbour most of the pre-requisites. This is, of course, not
to say that there are no pre-requisites to be found in the military, educational,
health and other institutional spheres. Particularly the military institution,
appears to create the pre-conditions for the political and economical functions.
For the time being, however, we confine ourselves to four "basic" spheres.

8.5.4.1
IJNSHIPINSTITUTION
An environment of overall population decline combined with an increasing level
of urbanization, particularly in regions with an already relatively high level of
urbanization and a relatively even distribution of towns and cities, can stimulate
development. This happened, for example, in the Low Countries in the 14th
century when peasants, in the wake of the agricultural depression, intensified
their agricultural practises and switched to cottage manufacturing and part-time
wage earning jobs.
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Following Boserup's theory, we see that an above average overall population
growth under certain conditions like, for example, in Britain in the first half of
the 18th century, can be a pre-requisite for further development. In view of the
dimension of the internal demand for manufactured goods, the absolute size of
a population incorporated within a state and the population density appears to
be important as well. For the industrialization process to proceed beyond a
certain point, ascription has to give way to more meritocratic ways of thinking
and acting and kinship as an important integrating mechanism has to be
abandoned. The kinship based "Three Estates" have to give way to a form of
class society and the extended "productive" family to a nucleus consumptive
family. Traditional family functions in the fields of, for example, education and
politics, have to be given up.

8.5.4.2
RELIGIOUS INSTITUTION

In various ways, religious zeal played a role in Europe's preamble towards the
industrialization process. In the drive to free the Holy Land from the infidels
during the period of the Crusades, long distance trade was re-established with
the Middle East and contributed to the economic boom of the 13th century.
Religious zeal was identified as one of the motives behind the European
expansion starting in the closing decade of the 15th century and, during the wars
of religion in the 16th and 17th centuries, was instrumental in bringing about a
plurality of independent, sovereign and competing states. In stead of listing other
elements from the religious institution as separate pre-requisites, we have
included them in the economical and political institutional spheres. Here, in the
cultural sphere, they are sources of the individualistic and utilitarian attitudes
with respect to the organization of society and the nature of property and
egalitarian and meritocratic ideas respectively.

8.5.4.3
ECONOMICAL INSTITUTION

In the economic institutional sphere we are concerned with identifying the basic
variables which, mainly after 1760, make the transition from an aristocrat and
peasant society to modern society possible. First of all there is the matter of
demand and supply to contend with. Sufficient purchasing power and a
willingness and possibility to change purchasing patterns have to be present to
buy the outputs of the various productive sectors. There has to be a demand
first. The initial step in breaching the traditional cycle is, probably, related to the
influx of bullion and the profits of global trade following the European voyages
of discovery and the first stage of European expansion. The appropriation of the
additional surpluses generated, enable the rulers of the emerging nation states
to build up large armies and navies. These, in turn, create a demand for
weaponry, textiles, ships and a variety of other goods. Entrepreneurs are quick
to take up the challenge. Both large and small scale production methods further
develop. Large scale methods particularly in the iron and shipbuilding sectors.
Small scale cottage methods in, for example, the textile and leather ones.
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When, in the 18th century, there is a productivity increase in the agricultural
sector, the food supply becomes sufficient and the prices for agricultural produce
remain relatively low. No more "crises de tyPe ancien". At least not in Britain.
The relatively high real wages enable wage earners to switch first from staple
foods to preferred staple foods and later switch increasingly to manufactured
products. In volume II of our study, we pay attention to, among other factors,
(1) the origin of the various demands, (2) the nature of these demands and (3)
the scale of the demands. To achieve sufficient outputs, land, capital, labour,
technology, information - production factors, inputs - have to be available. An
entrepreneurial class is indispensable to direct these inputs towards the outputs.
Last, but not least, there needs to be a "healthy" national and international
environment. An environment which does not frustrate economic activities by,
for example, low social mobility, bad transport and communication
infrastructures or trade restrictions. In a very simplified form, figure 48 presents
the inputs and outputs and the way in which they are related.

Figure 48.
Simple model of an economic system.

IJIPU'l'S
* land
*labour

* know how
* knowledge

"capital
* materials
* infra

structure
* technology
* science

"information
*ideas
*attitudes

Otl'l'PO'fS
*agricultural

produce
"manufactured
products

*services

DIIIAJID

The crux of the industrialization process in the economical context, around 1760,
is the changing importance of the major production factors land, labour and
capital. What happens is that the two laws of Gossen, first operating in a vicious
circle, arrive at a virtuous one. A continuous increase in agricultural output leads
to a diminishing marginal utility of agricultural production and creates a scope
for the levelling of the marginal utility in the direction of industrial production
and services.
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Table 58, presents a brief inventory and description of the pre-requisites which
we believe should be present in the economical institutional context for the take
off of the industrialization process. For each of the pre-requisites, important
aspects for further analysis in Volume II are mentioned.

Table 58.
Review of the pre-requisites in the economical institutional sphere necessary for
the take-off of the industrialization process.

LAND
In a situation where a peasant can, at most,
only feed 0,25 non-peasant - a situation
common throusiliout the traditional period 
and where fooo crises are a natural
phenomenon, the purchasing power to buy
manufactured goods will not, or only very
slowly, increase. More than two thirds of the
population will remain tied to the soil and
busy to scratch a living from it. For the
industrial revolution to take off, the
productivity of the land has to increase.
Important aspects related to this productivity
are (1) diversity of physical environment, (2)
scale m relation to productivity, (3) changes
in ownership patterns of the land, (4)
changes in rand use, (5) new husbandry
methOds and (6) new technologies.

LABOUR
When, eventually, production starts to
concentrate in places where much is
invested in maChinery, buildings and
infrastructure, part-tune labour as in the
cottage industry, no longer s~ces and
manUfacturers require a steady and
guaranteed supply of labour. Important
aspects related to this labour supply are (1)
sources of the supply, (2) social status of tile
labour force, (4) sIZe of the labour force and
(5) quality of the labour force.

KNOW HOW AND TECHNOLOGY
When the industrial revolution gets on its
way, new know how - skills - ana new ideas
with respect to workin2 discipline are
required. Not only at die level of the labour
force, but also at the man~ement level.
Innovations in almost all fields are
necesslll)' to eventually change from a
cottage mdustry to a system of mass
production of consumer and capital goods.
Important aspects related to mow how and
technology are (1)o~ level and diversity
of know how, (2) 0tWn of innovations, (3)
sequences of innovations, (4) owner-user
patterns, (5) distribution, (6) investment
requirements and (7) scale of application.

KNOWLEDGE AND SCIENCE
Around 1760, the knowledge level in many
fields is high but it is doubtful whether
systematized and formalized knowledge 
science - plal'ed any role in the
industrialization process yet. This situation,
however, was to Change m the 19th century.
Important aspects related to knowl~e and
science are (1) origin, level and diverSity of
knowledge and science, (2) sequence of
scientific develol?ment, (~) investment
requirements, (41 distribution and (5) scale
and fields of application.
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STRUCllJRALPRE-REQUISITES
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CULTURALPR£..REQUISlTES ...
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CAPITAL
Capital is understood to mean produced
means of production - capital gOods. The
power of disposition, expressed in money,
over these goods. In the metaphorical sense,
even the diSposition over people. When,
shortly after 1760; the demand for
manufactured consumer goods increases,
this creates problems for the traditional
manufacturing sectors and brings about a
fertile environment for technological change.
To finance innovations for mass production,
in the long run, additional capital is needed
over and above family capital and profit
from the own enterprise. Important aspects
related to the supp!r of capital are (1)
sources of capita!, (2) ownership patterns
and (3) scale of capital requirements.

RAW MATERlAl.S
Mass production uses immense amounts of
raw materials and energy and it is more
than convenient if raw materials and energy
sources are at hand locally. If they are not,
there should be a good transport and trade
infrastructure that enables goods to move
within a country. Or, for that matter, to
import them at reasonable costs. Important
aspects related to raw materials are (1)
types, (2) origin, (3) costs and (3) scaIe and
sector of use.

TRANSPORT AND COMMUNICATION
INFRASTRUCTURE
Before 1760, prices of raw materials,
agricultural produce and handicrafts were
strongly affected by the distance to be
covered between producers and consumers.
Prices of grain, for example, tripled with
every 150 kilometres of transport over land.
Manufactured goods, in as far as they were
not made locally, were only available for the
elite. Goods, in the absence of water ways,
were consumed where they were produced.
Mass production of consumer goods, on the
other hand, relies on a steady demand and
this demand, certainly in the take-off phase
of the industrialization, depends to a large
extent on a relatively low price. The absence
of an adequate transport and
communication system, aggravated by the
demographic reshume of rural and urban
popuiations, pushes prices up. Important
aspects relatea to transport and
communication are (1) types of
infrastructure, (2) costs and (3) scale.

INDMDUALISTIC/UTILITARlAN IDEAS
RELATED TO SOCIElY AND PROPERlY
The bourgeois-capitalist culture, emerging in
the 19th century, has an essentially
individualistic, egalitarian and meritocratic
character and is based on a concept of fully
autonomous property ideas. Even in the
late Middle Ages, such a culture was, by
and large, not existing. The notion that God
has given every human being its place
already at birth, and that the Thiee Estates
are a God given order, is common. For
industriaIiziition to succeed, Three Estate
thinking has to give way to class thinking.
Ascriptive patterns to achievement
patterns. Property rights have to become
indivisible. Important aspects with respect
to individualistic and utilitarian ideas are (1)
sources in the religions and the Renaissance
and Enlightment and (2) legal aspects of
property.

CALCULATING ATTITUDE OF
INDMDUALS
The clock, for a long time only calling for
the seven hours of prayers of Benedict,
becomes secular. Labour costs time, and
time costs money. Work, for ages a curse 
"in the sweat of thy face shalt thou eat bread"
- becomes a blessing. A calculating attitude
a virtue. Important aspects related to the
calculating attitude ana work are (1) origins
of the ch~e in attitudes and (2) character
of the shift m perception of work.

THINKING IN TERMS OF ECONOMIC
SYSTEMS
IndustriaIization involves, among other
factors, a steady demand for manufactured
goodsl availability of capital and raw
matenals, a good infrastructure and adapted
labour. In order for industrialization to
proceed, one has to recognize and interpret,
lD a iogical way, the interaction between
these factors. The economical worid has to
be understood as an entity that can be
empirically researched and manipulated on
basis of the findings. Important aspects
related to this thinking in economic terms
are (1) changing perception p-eople get of
the universe and the world, (3) rationality
and the control over the economic
environment and (3) empirical approaches
and economic laws and systems.
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STRUCTURAL·PRE-REQOJSlTES
. .. .•....... ... ....

TRADE AND COMMERCE
INFRASTRUCTURE
The trade and commerce infrastructure
makes goods, services and money mobile.
Important aspects related to trade and
commerce are (1) legal frame works, (2)
types of financing structures, (3) types of
trade and commercial organization and (4)
scale.

ENTREPRENEURIAL CLASS
By 1720, some 300 years of slowly expanding
markets had been accompanied by a
corresponding expansion of awicultural and
craft production. The cottage mdustry and
the larger scale iron works, first emerging in
the 15th century and expanding in the 17th,
were indicative of the growing pressure
expanding markets exerted on the traditional
production processes.

In the cottage industry, the entrepreneurs
were usually merchants and they supplied
the materials to cottages and workshops,
bought and distributed the [mal products
an~ sometimes, provided the necessary
eqwpment. In the iron industry, the
entrepreneurs were often connected to the
lande<l gentry. In both the cottage and iron
industries entrepreneurship was rooted in
trade, commerce and agriculture. Although
these traders and gentry were keen on profit
and avidly looked for holes in the markets,
they were, generally, not quite prepared for
a new situation. A situation in which they
had to perform a host of functions at the
same time - product des~ raw material
acquirement and productIOn, parts
fabrication,!roduct assembly and regional,
national an international marketing. Of
course, there were forerunners of the new
era like, for example, Louis de Geer (1596
1652), but by and large a class with
additional slillls had to arise. A class with
the realization that manufacturing is not
simply equivalent to efficiently operating a
small workshop or factory, but to create
changes • in product, distribution or
organization· that will increase the
margins between costs and revenues.
Important aspects related to the
entrepreneurial class are (1) origins and
characteristics of this class, (2) sub divisions
of the class, (3) growth of the class and (4)
their relation to the labour force.

DEMAND FOR MANUFACTURED
GOODS
See pages 457-458.

. _ " " .
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8.5.4.4
POLmCAL INSTITUTION
In the political institutional sphere, we are concerned with identifying the basic
variables which, mainly after 1760, make the transition from an aristocrat and
peasant society to modern society possible. In paragraph 7.4.2.4, the achievement
of internal integration and the external adaptation of the society concerned were
mentioned as the main functions of the political institution. With respect to
these functions, we made a distinction between input and output functions. Input
functions in the system maintenance sphere were (1) socialization and (2)
position allocation. In the conversion sphere these were (1) articulation, (2)
aggregation of interests and (3) communication. Output functions - government
functions - were (1) rule making, (2) rule application and (3) rule adjudication.
In the context of the output functions we found a number of system capacities of
importance (see paragraph 1.3.3.4). Figure 49, presents, in a simple model, the
input functions, output functions and system capacities and the way in which they
are related.

Figure 49.
Simple model of a political system.

nmrr PUJJC'l'.
• socialization
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q ·rule
application

·rule
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CAPACITI.
• extractive
• regulative
• symbolic
·ext./int.

response
• distributive
• productive
·participa-
tive

The crux of the industrialization process in the political context, is that the state
has to begin to function in an efficient and flexible manner with respect to the
economy.



Prelude to the First Industrial Revolution
Pre-requisites for industrialization

463

To achieve this, changes in the input function sphere are required. Mechanisms
have to be developed to, for example, articulate and aggregate the interests of
economically important groups and parties. These changes form part of our
political pre-requisites for industrialization. Changes in the input function sphere,
result in changes in the output function sphere and particularly affect the system
capacities. Where these system capacities become crucial for the industrialization
process, as is the case with, for example, the capability of the state to levy taxes
and extract services in a legitimate and regular manner (regulating capacity),
the system capacities form another part of our political pre-requisites for
industrialization. Table 59, presents a brief inventory and description of the pre
requisites which, we believe, should be present in the political institutional
context for the take-off of the industrialization process. For each of the pre
requisites, important aspects for further analysis are mentioned.

Table 59.
Review of the pre-requisites in the political institutional sphere necessary for the
take-off of the industrialization process.

STRlJCTURALPRE·REQUlSITES

SOCIALIZATION, POSITION
ALLOCATION, ARTICULATION AND
AGGREGATION OF INTERESTS
Traditionally, socialization - the process in
which the members of a society are
politically "indoctrinated" - mainly took place
through the kinship and religious
institutional structures. Socialization in the
direction of a modem nation state requires
a shift towards an increasing and structural
inftuence on schooling, training, mass
communication and economically relevant
interest groups. The medieval political
system, embodied in the Three Estates 
aristocracy, clergy and commoners - was one
of a relatIvely low social mobility. Position
allocation almost exclusivelr. took place in an
ascriptive manner, and one s bed of birth
was generally far more important than
personal merits. For the take-off of the
mdustrialization process the system of
position allocation, articulation and
aggre$ation of interests has to change. The
political system should not obstruct social
mobility and allow new elites, particularly
those that control key production factors,
to gain a substantial say in the affairs of
the state. In addition, the state should allow
alliances between various groups active in
the economic sphere and stimulate these
alliances.

CULTURAL PRE-REQUISITES ... .. .. ···· ..··....i
.. .....

KNOW HOW AND TECHNOLOGY
To create an efficient and flexible state with
respect to economic activities, organizational
and other innovations are required in many
sectors. See also economical mstitution
(table 58). Important aspects related to
technology are (1) origin and nature of the
innovations, (2) sequence of innovations and
(3) scale of application.
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SOCIALIZATION, POSITION
ALWCATION, ARTICULATION AND
AGGREGATION OF INTERESTS
(continued)
Im{lOrtant aspects related to the system
mamtenance and conversion functions are
&1) o~ and nature of the changes in the

eld 0 socialization, ~2) origin and nature
of the elite groups, (3 origin and nature of
the bourgeoISie, (4) nature of the alliances
between elite ft0ups and ~ alliances
between the e te and the urgeoisie

SYSTEM CAPACITIES KNOWLEDGE AND SCIENCE
In the extraction capacity sphere • the extent See economical institution (table 58).
to which the politiCal system is capable of
mobilizing material and human resources -
the state's traditional ~ssibilities tended to
be limited. For the in ustrial take-off, the
state has to be increasingly capable to
manipulate taxes, subsidies and markets in
favour of trade, commerce and industry
and to extract the necessary services,
Important aspects in this context are (~ the
o~ and nature of the taxation, subsi y
an services systems and (2) origin and
nature of the overall economic system.

In the traditional situation, the regulating EGALITARIAN AND MERITOCRATIC
capacitY. - the extent to which the thinkiDg IDEAS
and acting of the members of the social When reviewing the cultural pre-re~uisites
system is governed by power and coercion, in the economic sSihere, see table 5 , we
or the threat with coercion - was generally focused on the in 'vidualistic and utilitarian
low and substantial coercion was necessary. ideas with respect to the organization of
For the industrialization ~rocess to take off, society and the nature of prc:re;r~The
the political system shou d be able to cultural ~cts we listed un er t .s
enforce its will without unduly alienating - economi heading also apply to the pre-
and thus rendering them less valuable - the requisite of the egalitarian and meritocratic
economically important ~ur,s. For this ideas.
purpose it is important t at t e symbolic
capacity is hi~. Important asncts in this
context are t e (1) origin an (2) nature of
less coercive attitudes.

With respect to the external and internal CALCULATING ATTITUDE OF
response capacities - the measure in which INDMDUAIS
the system succeeds to adapt itself to See table 58.
external pressures and maintain its integrity
and the relation between iltputs and outputs
in the light of who's interests are served - all
political systems have, of course, alwal.s
thrived at a favourable balance. For t e
take-off of the industrialization process, it is
important that territorial unIty IS
maintained and confticting interests
alleviated with the least possible damage to
the emerging new economic srctem.
Important asl'ects related to t e response
capacities, in historical perspective, are (1)
feudal system and the consequences of
fr~entation, (2) state and absolutism, (3)
en ghtened absolutism and the nation state
and (4) democracy and the nation state.
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In the sphere of the distributive capacity 
the measure and ways in which the system
allocates the extracted goods, services,
powerl prestige and opportunities to
mdiviarials and groups - the traditional
situation was one of-allocation of extracted
goods, services, etc., almost exclusively to
the ascriptively determined elites. When the
industrialization process takes off, the
poUtical system has to cater Cor a
significant transfer of extracted goods,
services, etc., to new economically strategic
Individuals and groups. Important asJl..C?Cts
in this context are (lJ the origin and (2)
nature of the new strategic inilividualS and
groups.

In traditional society the productive capacity
- the measure in which tlie system is
effective in mob~ and regulating the
economic sphere for Its own political aims 
was relatively low. For the take-off of the
industrialization proces~ it is imperative that
the productive capacity mcreases. For this
purpose, the system has to provide
coUective facilities in the fields of transport,
communication, trade, commerce and
education infrastructure. It has to do away
with obstructions like, Cor exaBlple, toll
bars and unfavourable tariffs. It has to
remove monetary and fiscal bottle necks
and allow a Cree movement of labour. In
addition, it is important that it is able and
willing to act, when necessary, as
entrepreneur. Important aspects in this
context are (1) ongin and nature of the
transport, commumcation, trade, commerce
and education infrastructures, (2) origin and
nature of toll, tariff, monetary, fiscal
structures and (3) origin and nature of the
rel[ll1ations governing the movement of
la60ur.

In traditional society, the participative
capacity - the extent to wmch tile system
allows its members to take part in the
r~ and functioning of tlle sJl!tem - was
relatively low. When the industrialization
process takes off, the political system has to
enable economically relevant groups to
participate. Important aspects in this context
are (1) origin and nature of the new
economically relevant groups and (2) scale
of participation.
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THINKING IN TERMS OF ECONOMIC
SYSTEMS
See table 58.
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With the wisdom and knowledge of hindsight we know that Britain, by the end
of the period presently under discussion, was on the verge of the transition from
a traditional aristocrat and peasant society to an industrial one. As we will
further elaborate upon in volume II of our study, this transgression cannot be
contributed toone single factor. Not even, quoting Landes again, to ''Eine
miteinander verzahnte Folge technologischer Umwandlungen". A complicated
interplay of factors created a favourable environment for change and would
eventually turn out to provide Britain with a comparative advantage over other
European countries. At this point, we have to stress the comparative character
of this advantage. Around 1760, France, Germany and the Netherlands were, in
a global and European perspective, highly advanced countries as well in all
institutional spheres and shared or lacked more or less the same pre-requisites
for industrialization (see paragraph 8.5.4). In the following paragraphs we screen
the relevant structural and cultural elements of the institutional spheres in
Britain, around 1760, for pre-requisites for industrialization and briefly compare
the situation in Britain with that of its major competitors. In volume II of our
study, we will further elaborate this comparison.

8.5.5.1
KINSHIP INSTITUTION

Demographic aspects.
Population growth, as we have seen earlier (Boserup), can positively affect
economical and technological change. The rate of population growth depends
on the difference between birth and death rates. In the traditional aristocrat and
peasant societies, the crude birth and death rates must have been of the order
of 35-50/1000 and 30-40/1000 per annum respectively. Resulting in a rate of
increase between 0,5 and 1,0 per cent. This normal rate, however, is frequently
interrupted by the usual calamities of epidemics (the last serious outbreak of
bubonic plague in Europe occurs in 1665), wars and harvest failures due to
droughts, floods, pests and diseases. In Britain, the increasingly upward trend in
population growth starts in the early 18th century. It is, at first, moderate and
in the 18th century we still register 5 major famines. With the wisdom of
hindsight, however, we know that it was never reversed after 1760. Table 60,
presents Britain's (England, Wales and Scotland) population growth between
1701 and 1831.
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Table 60.
Population growth in Britain (England, Wales and Scotland) 1701 • 1831.
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I POPULATION .
...... , .

(millioIlS) .

.......

..................... .. ...... . ....

. . .

AVERAGEGROwm.··· ···~EB.~NTA{;~i
RATE~ERDECAJ)E···

. : ".::":."

.. . .

1701

1751

1801

1831

6.3

7.4

10.8

16.4

1701-1751

1751-1801

1801-1831

3

8

15

Source: Charles More, quoting Floud and McCloskey, in The Industrial Age: Economy and Society
in Britain 1750-1985 (London: Longman. 1989).

The explanation for the continuous upward trend, particularly between 1730 and
1760, probably has to be found in a conjuncture of the following factors:
- improved agricultural techniques and their diffusion;
• prolonged periods of good harvests, due to favourable weather conditions;
- earlier marriages and larger families.

In the first half of the 18th century, Britain's overall population growth per
decade (3%) is about the same as that of Germany (3%) and the Netherlands
(2.6%), but more than that of France (1.8%), where the "crises de type ancien"
continue. The British urban percentage of the total population in 1750 (16.7%),
compares favourably with that of Germany (5.6%) and France (9.1%), but is less
than that of the Netherlands (30.5%). With an average population density of
32.3 persons per km2 in 1750, Britain is at the bottom of the list compared to
Germany (41.7 p/km2

), France (43.6 p/km2
) and the Netherlands (61.4 p/km2

).

The absolute size of the population (7.4 million) is more than that of the
Netherlands (2 million), but less than that of France (24 million) and Germany
(15 million). Summarizing, and compared to France, Germany and the
Netherlands, Britain combines a relatively high overall population growth with
a relatively high urban percentage of the total population, a relatively low
average population density and a moderate absolute size of the population.
Aspects that, in combination, might have given Britain some comparative
advantage.

Miscellaneous kinship aspects.
In paragraph 8.5.4.1, we mentioned that for the industrialization process to
eventually proceed, ascription has to give way to more meritocratic ways of
thinking and acting and that kinship as the most important integrating
mechanism has to be abandoned. The Three Estates have to give way to a class
society and the extended productive family to a nucleus consumptive family.
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In 1750, there is no evidence that Britain has a significant comparative
advantage over its competitors that finds its origin in these aspects.

8.5.5.2
RELIGIOUS INSTITUTION
In paragraph 8.5.4.2, we showed that religious zeal played an important part in
Europe's preamble towards an industrialization process. It contributed to re
establishing long distance trade and was, among other factors, instrumental to
bringing about a plurality of independent, sovereign and competing states.
Religion, and particularly Protestant ethics, was credited with being one of the
sources of individualistic and utilitarian attitudes with respect to the
organization of society and the nature of property and egalitarian and
meritocratic ideas. Although, around 1760, there are differences in the religious
sphere between the leaders in development, these difference are not of such a
nature that they give any particular country a significant comparative advantage.

8.5.5.3
ECONOMICAL INSTITUTION

Agriculture.
An increase in the productivity of the land - not surprising in aristocrat and
peasant societies on the verge of the "take-off to a selfsustaining growth process"
- was identified as one of the pre-requisites for an industrial revolution. We will,
therefore, look first at the agricultural situation in Britain and compare this
situation with that of its competitors. In the centuries preceding 1750, in many
parts of Britain, land had been gradually taken into cultivation from forest and
waste and the peasants who did this, marked their field boundaries by growing
hedges or putting up stone and turf walls. This gave rise to a landscape of
enclosed fields. In many major farming areas, however, earlier settlements were
marked by types of communal village farming, giving rise to a landscape of open
fields. For centuries, the tendency was for villages to become partially enclosed
and by 1750, an estimated 70 per cent of Britain's arable land was enclosed.
What remained consisted of commons - usually rough grazing lands and forests
over which there were still communal rights. Although, until 1750, the role of
enclosures should not be exaggerated, enclosures changed the subsistence
institutional frame work and allowed more entrepreneurial attitudes to seep
through. See paragraph 8.5.3.1, for the disadvantages of communal farming
systems. Mter 1750, enclosures proceeded more rapidly and by 1830 about 90
per cent of Britain's arable land was enclosed. To a greater or lesser extent,
similar processes took place elsewhere in Europe. Around 1750, gentry and
aristocracy constituted around 20.000 families owning some 75 per cent of the
land in Britain30

•

30 Charles More, The Industrial Age: economy and society in Britain 1750 - 1985 (London:
Longman, 1989).
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The situation in the other leading European countries was not much different.
Most of these land owners owned more than 40 hectares. Unlike on the
continent in general and France in particular, where subsistence extended family
farming was common, in Britain land owners rented their land to farmers on a
large scale. These farmers employed labour themselves and sold a sizeable
amount of their produce on the market. In other words, also in rural areas there
was a relatively high percentage of wage earners. The agricultural labour force
was still large, but relative to the population smaller than in most European
countries. Due to differences in landscape, soil and climate, Britain was divided
into well defined farming regions with their own specialities. This specialization,
and the presence of relatively good transport facilities in the form of rivers,
some canals and the sea, enhanced efficiency and facilitated an active
agricultural market economy. In 1760, goods and produce moved relatively
freely through Britain and this efficient internal market added to the feeling of
national unity. The chief technological development was the spread ofimproved
rotations. Turnips and other root crops were grown for winter fodder.
Leguminous, nitrogen fixing, plants not only provided additional fodder but also
increased cereal yields. Lime and marl were used as additional fertilizers.
Relatively cheap iron led to better tools. Systematic cross-breeding of animals
increased wool, meat and dairy production. All this led to a higher overall
agricultural productivity - volume 9f output produced per unit of full time labour
force in agriculture.

The First Industrial Revolution in Britain was certainly associated with the
advances in agriculture. A relatively high agricultural productivity, an aspect
shared with, for example, the Netherlands, but not with France and Germany,
led to a situation with no more "crises de type ancien". The population increased
in an environment with relatively low costs of staple foods and agricultural raw
materials and relatively high real wage levels. The surplus income of the rural
and urban wage earners, particularly of the former there were more than in any
other European country at the time, rose. As a consequence, the demand for
manufactured goods like, for example, gin, iron household utensils and textiles
increased. Continuing enclosures resulted in a steady and guaranteed supply of
labour for other than agricultural activities. Last, but not least, the profits from
the relatively advanced agricultural system, provided part of the capital needed
for industrialization. It was certainly no coincidence that many of the owners of
mines and early factories came from a landed gentry background.

Trade and commerce.
The pre-industrial situation in the traditional aristocrat and peasant societies can
be characterized as follows. Regions and countries - although staple foods like,
for example, cereals are sometimes imported - produce most of their day to day
needs. International trade is usually trade in luxury goods, precious metals and
goods localized in their geographical incidence such as, for example, wine,
tobacco, natural dyes and sugar.
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For pre-industrial Britain, and the other competing leading nations, the obvious
way to achieve economic growth was an extension of the range of trading
relationships. That is, to open up markets in other continents. Preferably by
extending the empire. Since, in a general sense, the "development countries"
were as poor in 1760 as they are now, opening up markets on the relatively
affluent continent was additionally attractive. Selling home surpluses abroad, and
importing goods that were scarce at home, widened the range of goods and
services available on the home market. Widening potential markets for home
producers, in turn, meant an encouragement for specialization and, in the
medium long run, the possibility to profit from larger scale production.
Deane3!, argues that Britain was highly sensitive to foreign competition for a
variety of reasons. It was not more fertile than the rest of Europe, timber and
mineral resources were limited and it shared an easy access to fishing grounds
with another dozen European countries. Its major export product for centuries -
woollens - had to balance essential imports such as, for example, spirits and

wine, timber, hemp, pitch and high quality iron bars. When the demand for these
products rose because of the rising population and the requirements of the army
and navy, woollens did not yield enough exchange. The British solution to this
problem was found by a profitable, but complicated international trade system.
The triangular trade. Weapons, tools, spirits and calicoes (from India) were sold
in West Africa in exchange for slaves, ivory and gold. Ivory and gold were sold
in Asia in exchange for tea, coffee, silk, calicoes and spices. The slaves in the
West Indies, in exchange for sugar, natural dyes, hard wood, tobacco and cotton.
Most of these foreign products were sold on the continent in exchange for
timber, hemp, pitch, iron and, in a later stage, grain. In the process, good profits
were made that could be invested again in, for example, agriculture,
manufacture, army, navy and infrastructure. Table 61, presents a review of
Britain's geographical distribution of trade.

Table 61.
Geographical distribution of Britain's trade in 1700 and 1750.

IMPORTS AND EXPORTS PERCENTAGES. FOR ENGLAND ANDWALES

....

1700 1750
..

..

Total imports from:
Europe 66 55
North America 6 "- 11
West Indies 14 19
East Indies and Africa 14 15

31 Phyllis Deane, The First Industrial Revolution (Cambridge: Cambridge University Press,
1987,54)
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Re-exports to:
Europe 85 79
North America 5 11
West Indies 6 4
East Indies and Africa 4 5

Domestic exports to:
Europe 85 77
North America 6 11
West Indies 5 5
East Indies and Africa 4 7

Source: Phyllis Deane, The first industrial revolution (Cambridge: Cambridge University Press,
1987,58).

Trade and commerce irr Britain, contributed in laying the foundations for the
First Industrial Revolution by:
- creating a relatively advanced, diversified and specialized, economic structure

and culture;
enhancing the growth of larger towns;
providing, directly and indirectly, additional capital;
breaking the vicious circle of a closed economy of a small country;
gaining access to raw materials that both widened the range and cheapened
the products of British industry. Cotton, after 1760, was to become the first
big industry on basis of a raw material that could not be locally produced.

In France and the Netherlands, to a much lesser extent in Germany, trade and
commerce in 1760, national and international, were advanced as well. In 1760,
however, it was the British Navy that controlled the seas and gave world wide·
protection to trade and commerce, thus giving Britain a comparative advantage
and the possibility of profiting fully from mercantilist policies.

Transport and communication.
In 1700, the British roads were reputedly the worst in Europe and by 1760 little
had changed. Like anywhere else in the leading countries, traffic was outrunning
the road capacity and the maintenance systems, generally still stemming from the
Middle Ages, were based on a system of statute labour. Free movement of
labour was severely restricted. The managers of the turnpike trusts and the
financiers of canals, somewhat earlier than others, realized the advantages of
employing engineers and by 1760 improvements were in the air. But not more
than that.
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In the 16th and 17th centuries, many impediments to inland navigation such as,
for example, rapids and sand and mud banks had been removed. Apart from the
Exeter canal, however, no further canals had been constructed. In 1759, spurred
by an increasing domestic demand for coal, the Sankey canal in Lancashire was
opened. In 1761 it was followed by the Duke of Bridgewater's canal, linking the
Duke's coal mines with the city of Manchester. The real canal construction burst,
however, only occurred after 1760. With few good roads and canals, the main
high way of Britain in 1760, still was the sea coast route with no place further
away from the sea than some 110 kilometres. In the sphere of transport and
communication, this would appear to be the only comparative advantage of
Britain over its competitors.

Iron, charcoal, coal, wool and cotton.
Allover pre-industrial Europe, the iron industry had been vital. Not only for
economical survival, but for political survival as well. It provided the raw
material for weapons, tools, agricultural equipment and household utensils. From
the 16th century onwards, everywhere iron had been a real industry in the sense
that the workers were generally fully dependent on their employers, brought
together in ''works'' and paid wages. For their energy supply, iron works
depended on charcoal and the peak output of the British charcoal industry was
probably somewhere between 1625 and 1635, when the pig iron production
reached a level of some 26.000 tonnes per annum. In comparison, the production
in 1760, with an estimated 30.000 tonnes, was only slightly higher32

• Virtually all
of this, was used to make cast iron objects. Most of the wrought iron and steel
produced, was made from imported Swedish bar iron. Because of its dependency
on charcoal, the iron industry, until around 1760, was geographically isolated,
scattered and strongly migratory. In 1709, Darby's works in Coalbrookdale
started smelting iron with coke, and the switch from charcoal to coal (coke) was
well on its way by the 1760's. Coal mining was made more efficient when
Thomas Newcomen's steam engine for pumping mine water was installed in the
Coneygre Colliery in 1712. Spurred by an increasing population, particularly in
urban areas, the demand for coal rose. From some 2 million tonnes per annum
in the first decade of the 18th century, to some 5 million tonnes in 175<r3

• By
1760, the marriage between coal and iron had taken place in Britain and
elsewhere, but awaited· consummation in the form of a rising demand for iron
generated by the machine industry and the railways.

Britain's climate and soils are favourable for sheep and these sheep yield high
quality wool.

32 Phyllis Deane, The first industrial revolution (Cambridge: Cambridge University Press,
1987, 107-111).

33 Charles More, The industrial age: economy and society in Britain 1750-1985 (London:
Longman, 1989).
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In 1760, Britain had manufactured high quality woollens for centuries and had
found ready markets for them at home and in other countries in cool latitudes.
The wool industry was, by and large and like elsewhere in Europe, a cottage
industry organized along putting out lines. Merchants supplied the cottage
producers - peasant families, part-time involved in spinning and weaving - with
raw materials and these, usually, had to buy their own equipment. The yarn and
cloth produced was collected again by the merchants and passed on to other
cottage industry sectors for further processing. In other industries, including the
metal industry but with the exception of the heavy smelting branches,
manufacturing often had a putting out character too. Other producers - potters,
carpenters, etc - often worked directly for the consumers. Around 1760, cotton
was certainly not popular. Its fabric was coarse and it was difficult to sew and
wash. The annual sales values in 1760 in Britain reflected its market position.
Some 600.000 pounds sterling, of which 200.000 pounds sterling went to exports,
against almost 5,5 million pounds sterling for exported woollens34

• The first
major innovations in the textile industry in Britain applied to cotton and, to a
lesser extent, to wool. Kay's flying shuttle, introduced around 1730, and Paul's
carding machine, introduced around 1748. Both inventions began to find their
way on a larger scale in the 1760s and this created a bottleneck in the spinning
sector at a time when both the foreign and home demand for cotton began to
grow slowly. Wool and cotton, in 1760, had yet to provide Britain with a
significant comparative advantage over other leading countries.

8.5.5.4
POLmCAL INSTITUTION
In 1760, the character of the British processes of socialization, position
allocation, articulation and aggregation of interests is more traditional than
"modem" and this is also the case in France, Germany and the Netherlands.
There are differences, but they are not really substantial. The same applies to
most of the system capacities. With respect to the internal and external response
capacities, the situation is different. In the 18th century, Britain is relatively free
from serious internal strife, apart from two brief revolts in 1715 and 1745. In
general, however, law and order is maintained without undue efforts and costs
and this contributes to economic advance. Between 1700 and 1760, Britain is
almost continuously involved in major wars. Not for religious or other reasons,
but mainly for economical profit! Contrary to continental Europe, plagued by
one campaign after the other, all these wars are fought abroad. The wars are
summarized as follows:
- Spanish War of Succession (1701 - 1714), in which Britain acquires Gibraltar;
- Austrian War of Succession (1740 - 1748), in which the main adversary is

France;

34 Phyllis Deane, The first industrial revolution (Cambridge: Cambridge University Press,
1987,88).
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- Seven Year's War (1755 - 1763), in which Britain and Prussia are now allies
against France and Austria. Apart from the continent, Britain fights this war
in America and India.

In the context of the comparative advantage of Britain over other European
countries, three aspects related to warfare are of particular interest:
- wartime expenditures, revenues and loans;
- size of standing armies;
- size of navies.
Table 62, presents the British wartime expenditure, revenues and loans (millions
of pounds) in the period 1702 - 1768. Table 63, presents the size of the armies
of some of the leading nations (thousands of soldiers) in the period 1710 - 1760.
Table 64, presents the size ofthe navies (ships ofline) in the period 1739 - 1756.

Table 62.
British wartime expenditure, revenues and loans 1702 - 1768.

....

YEARS TOTAL TOTAL LOANSAS A
.. EXPENPITURE INCOME PERCENTAGE OF

EXPENDITURE
...

1702·1718 94 64 32

1739 - 1748 96 66 31

1756 - 1768 161 101 37

Source:
Paul Kennedy, The rise andfall of the greatpowers: economic change and military conflict from 1500
- 2{)()() (London: Fontana Press, 1990, 105).

Table 63.
Size of armies of some of the leading nations 1710 - 1760.

COUNTRY 1710 1760
.. .. . ...

Britain 75 200

France 350 330

Habsburl!: emnire 100 200

Prussia 39 195

Russia 220 330

Source:
Paul Kennedy, The rise and fall ofthe greatpowers: economic change and military conflict from 1500
- 2{)()() (London: Fotana Press, 1990, 128).
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Table 64.
Size of navies of some of the leading nations 1739 - 1756.
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..............
•••••• •••••••••••• rii··.·.i·.iii

i' :..... : .:".'.7 •.•••.•••.•.•... •••••••
. ....•..............

Britain 124 105

France 50 70

Spain 34 -
Netherlands 49 -

Source:
Paul Kennedy, The rise andfall ofthe greatpowers: economic change and military conflict from 1500
- 2(){)() (London: Fontana Press, 1990, 129).

Contrary to France, its major adversary in the 18th century, Britain developed
an effective system of taxation that brought large and constant revenues for the
state, without disrupting the economy and without causing undue and widespread
resentment. A larger proportion of the war expenditure, itself already less than
the expenditure of France, could, therefore, be paid directly from state revenues
without resorting to borrowing. In France, almost 75 per cent of the extra
finance raised to support the additional wartime expenditures came from loans.
In Britain, this was only some 30 per cent.

Institutional measures - Bank of England, a flourishing stock exchange and
country banks - boosted the supply of money to both government and
businessmen. The obligations of the state were guaranteed by the various
parliaments. Together with the expanding trade and commerce, this created a
situation in which the interest rates dropped. Britain's internal stability made it
more and more attractive for foreign investors.

The growth in state expenditures and the sustained demands which admiralty
contracts created for iron, wood, cloth and a great variety of other products,
produced a feedback loop, which assisted British industrial production and
contributed to a series of technological breakthroughs.

Summarizing, we see that in 1760, in the league of advanced countries, Britain
has a number of comparative advantages. It has, in the kinship sphere, a
favourable combination of population growth, urban percentage of the total
population, average population density and absolute size of the population. In
the economic sphere, it has a relatively large urban and, particularly, rural wage
earning population in an environment of relatively high real wage levels and low
grain prices. This creates an additional and substantial internal demand for
manufactured goods. The relatively high agricultural productivity, releases labour
for other economic tasks.
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Britain's navy is not only capable of protecting trade all over the world, but is
superior to any other navy of the competing powers. In the political sphere,
greatly assisted by its military strength, Britain is capable of maintaining internal
and external integrity with a maximum of gain to the economically important
groups within society.
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CONCLUSIONS

In chapter 1, we formulated our hypotheses related to the course, nature and
causes of development. Subsequently we laboured to sustain and confirm our
hypotheses with sufficient empirical evidence to make them, if always not 100
per cent convincing, at least intellectually plausible. Keeping in mind that
volume I of our study only covers the period from 3,5 million years ago until AD
1760, we can summarize our conclusions as follows.

Global, long term, social development is progressively cumulative.
In spite of recurrent periods of local and regional decline, we observe an overall
increase of society's capacity to adapt to and manipulate its environments in
order to satisfy its needs and reach its goals. Indicators are, among others, an
overall growth of the world population, an increase in overall population
densities, a growth of the urban population, an extension of range of the leaders
in development and a more complex fabric of society. Society's capacity to
create, preserve and enhance its structure, culture, institutions and behaviourial
patterns for the purpose of satisfying more needs and reaching more goals in
more social spheres for more people, will only significantly increase after 1760.

Global, long term, social development is uni-linear.
We see that the great majority of societies adapt in a kind of challenge and
response way to their backwardness with respect to the main stream societies.
Sooner or later most of the laggards merge with this main stream. Those that do
not, either become extinct or become living fossils in a "modern" world. In about
3.000 Be, for example, the leaders in development, the aristocrat and peasant
societies, make up 8 per cent of the world's population and occupy 0,5 per cent
of the earth's surface. By AD 1760, 87 per cent of the world's population is
incorporated in aristocrat and peasant societies and these occupy some 25 per
cent of the earth's surface.

Local and regional, short term, social development is multi-linear.
Although we observe an uni-linear overall development trend - a convergence
towards the fabric of society of the leaders in development - not all societies
enter the development process at the same time. Neither do they always go
through exactly the same stages and transitions.

Global, long term, social development runs a course of expansion of scale.
The expansion of scale is probably the least controversial and best observable
characteristic of the development process. We see that leaders in development
emerge locally, spread regionally and eventually globally. This extension of range
of the leaders is, among other factors, accompanied by population growth and
increasing population densities.
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Global, long term, social development is a dominantly exogenous process.
Based on evidence available until now, we find that pristine developments are
limited to the fertile crescent in the Old World and Middle America in the New
World. All other developments point to local, regional and global processes of
diffusion, adaptation and acculturation. By and large, as communities, we
learned from each other and not from ourselves.

Global, long term, social development is dominantly deterministic.
Following our naturalistic mode of reasoning, we find no evidence of the
existence of a "master plan" for the global, long term, social development
process. Neither were the means available to execute such a plan had it been
available. Global, long term, social development, in the period presently under
discussion, is a spontaneous process that takes place beyond the control of man.

Global, long term, social development is discontinuous.
On basis of structural, cultural, institutional and behaviourial characteristics, we
distinguish 5 main stages and 6 transitions. The main stages have a dominantly
static character and the main stage of the aristocrat and peasant societies (3.000
BC - AD 1500) is characterized by a distinct cyclic pattern. The transitions, the
development watersheds, have a more dynamic character.

The prime movers in the global, long term, social development process are the
(1) physical and social environment, (2) social structure, (3) culture and (4)
social institutions and their distinguishing elements. Each of the 5 main stages
and 6 transitions has its specific sets of prime movers and their distinguishing
elements.
During the first 3 main stages and the first transition, between 3,5 million years
ago and 5.000 BC, the indirect and direct impact of the physical environment on
societal structure, culture and institutionalized behaviourial patterns is great.
Man mainly reacts to the challenge of this environment by developing new
technologies and by extension of range. Mter 5.000 BC, the indirect and direct
impact of the physical environment on societal structure, culture and
institutionalized behaviourial patterns decreases. It takes some 1500 years before
the fabric of society has attained such a form that the elites have gained almost
unimpeded access to the production factors land, water, labour and technology.
Once state societies have emerged and, through this state organization, the elites
have effectively monopolized the production factors, further technological
progress takes place. From then on, in different ways in different settings, new
technologies significantly affect the fabric of society and this fabric itself is
instrumental in shaping technology.
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SAMENVATIING

MENS, TECHNOWGIE, MAATSCHAPPIJ EN ON1WIKKELING

De studie beschrijft de aard en het verloop van het mondiale, lange termijn,
sociale ontwikkelingsproces, identificeert de sleutelvariabelen in dit proces (met
speciale aandacht voor technologie), analyseert de rol van deze sleutelvariabelen
en bepaalt de wijze waarop zij samenhangen. Het ontwikkelingsproces wordt
beschreven en geanalyseerd op basis van hoofdstadia met een overwegend
statisch karakter en overgangsstadia met een overwegend dynamisch karakter.
Hoofd- en overgangsstadia worden onderscheiden op basis van overeenkomsten
in structurele, culturele (materieel en immaterieel) en institutionele
maatschappelijke kenmerken. De hoofd- en overgangsstadia - van de dageraad
van de mensheid tot aan het begin van de Eerste Industriele Revolutie - vormen
het diachrone perspectief. In elk afzonderlijk stadium wordt gekeken naar de
verschillende ontwikkelingsniveaus in relevante regio's in vijf gebieden: Azie,
Europa, Afrika, Noord en Zuid Amerika en Oceanie. Dit vormt het synchrone
perspectief.

In het centrale deeI van de studie worden de verschillende stadia beschreven en
geanalyseerd in diachroon en synchroon perspectief op basis van:
- technologische hulpmiddelen;
- historische hoofdlijnen;
- structurele, culturele en institutionele kenmerkenvan de maatschappij en hun

onderscheidende elementen;
• de rol van de technologie en andere sleutelvariabelen in het

ontwikkelingsproces;
- de verdeling in de wereld van koplopers en achterblijvers.
Nadruk wordt gelegd op de overgangsstadia in het ontwikkelingsproces - de
waterscheidingen - en op technologie als sleutelvariabele.

De studie maakt gebruik van een vergelijkende cross culturele methode in
synchroon en diachroon perspectief. Daar de variabelen in het mondiale, lange
termijn, ontwikkelingsproces niet rechtstreeks kunnen worden gemanipuleerd,
wordt de methode van specificatie1 gebruikt om de invloed van de
achtergrondfactoren te beheersen. Dit houdt in dat de relevante
achtergrondfactoren in het ontwikkelingsproces worden geidentificeerd en
constant gehouden op zo'n manier, dat elk van deze factoren gelijke waarden
heeft in zowel de controle als de experimentele groep.

1 SAndreski, Elements of comparative sociology (London: Weidenfeld and Nicolson, 1964)
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De studie begint daarom met het bewijs dat de vroegste samenlevingen, tussen
3,5 miljoen jaar geleden en 40.000 jaar voor Christus, in essentie gelijk waren
wat betreft de relevante variabelen met betrekking tot de sociale structuur,
cultuur (met inbegrip van technologie) en instituties. Een groot aantal
achtergrondvariabelen wordt dan beheerst. Vervolgens worden de sociale
structuur, cultuur en instituties van de relevante samenlevingen vergeleken in de
volgende hoofd- en overgangsstadia:
- voorspel tot de Neolitische Voedselrevolutie: geavanceerde en late jagers en

verzamelaars 38.000 - 8.000 voor Chr.);
- Neolitische Voedselrevolutie: eerste ontginners en herders (8.000 - 5.000 voor

Chr.);
- dageraad van de traditionele maatschappij: vroege kleine boeren (5.000 - 3.000

voor Chr.);
- traditionele maatschappij: adel en kleine boeren (3.000 voor Chr. tot 1500);
- voorspel tot de Eerste Industriele Revolutie: adel, kleine boeren en het

ontstaan van een wereldeconomie (1500 - 1760);

De afwijkende variabelen die in de werkhypothesen worden genoemd, worden
gevonden door in de relevante samenlevingen in de hoofd- en overgangsstadia
de sociale structuur, cultuur en instituties te analyseren en te vergelijken. De
werkhypothesen gaan over:
- het verloop - de richting - van het ontwikkelingsproces;
- de aard - het karakter - van het ontwikkelingsproces;
- de oorzaken van het ontwikkelingsproces.
Wat betreft het verloop van het ontwikkelingsproces zien wij dat het mondiale,
lange termijn, ontwikkelingsproces progressief cumulatief en uni-lineair is. Het
lokale, regionale, korte termijn ontwikkelingsproces is multi-lineair. Wat betreft
de aard van het ontwikkelingsproces, geeft het mondiale, lange termijn,
ontwikkelingsproces een schaalvergroting te zien en heeft een overwegend
exogeen karakter. Het is overwegend deterministisch, discontinu en verloopt in
hoofd- en overgangsstadia. Met betrekking tot de oorzaken van het
ontwikkelingsproces, vinden wij als sleutelvariabelen de fysieke en sociale
omgeving, de sociale structuur, de sociale cultuur en de instituties en hun
onderscheidende elementen. Elk van de hoofd- en overgangsstadia heeft een
specifieke set sleutelvariabelen met hun onderscheidende kenmerken.

De studie eindigt in 1760 bij het begin van de Eerste Industriele Revolutie. Deel
II van de studie, dat op een later tijdstip zal verschijnen, behandelt de hoofd- en
overgangsstadia van 1760 tot heden. Het geheel van ontwikkelingsstadia is nog
eens samengevat in tabel 1.
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Tabel1.
Overzicht van hoofd- en overgangsstadia in het ontwikkelingsproces.
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1/2

1/3

1/4

11/5

5.000 - 3,5 miljoen jaar
geleden

3,5- 0,04 miljoen jaar
geleden

38.000 - 8.000 voor ehr.

1970 - heden

Fysische en biologische evolutie: heelal,
aarde en eerste leven

Evolutie van de primitieve2 mens: vroege
jagers en verzamelaars

Voorspel tot de Neolitische
yoedselrevolutie: geavanceerde en late
Jagers en verzamelaars

........ . .

.Nci>litische V()eds~rt~vQr~:¢¢~st~····
ollt~rsenherders •.•..····

Modeme maatschappij: op weg naar wat?

D hoofdstadia

D overgangsstadia

2 De aanduiding primitief wordt gebruikt in de antropologische betekenis van een vroeg stadium
van ontwikkeling. Niet om een gebrek aan complexiteit van een gemeenschap aan te duiden.

3 Ret lange "traditionele" stadium wordt algemeen gezien als het punt van waaruit de over~
naar de "moderne" tijd begint. De aanduiding "traditioneel" is verankerd in de hwdilze
ontwikkelingsliteratuur. StriKt ~enomen is de aanduiding onjuist, in de zin dat aIle stadia
voorafgaande aan de "modeme tijd traditioneel zijn.
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STELLINGEN 

P.E.Lapperre 

Man, technology, society and development 



1. De door de Vries l onderscheiden perioden in de Europese geschiedenis, 
waarin de rurale bevolking afneemt en de urbane stijgt in een omgeving van 
algemene bevolkingsafname, zijn een belangrijke voedingsbodem geweest 
voor de agrarische innovatieprocessen die de basis hebben gelegd voor het 
opgang komen van de eerste industriele revolutie. 

2. Tot zo'n 250 jaar geleden was een vijandige fysieke omgeving een van de 
belangrijkste sleutelvariabelen in het mondiale ontwikkelingsproces. 
Gedurende de eerste, tweede en derde industriele revolutie kreeg de mens 
een steeds betere greep op het milieu en werd hij er steeds minder 
afhankelijk van. In de 2Iste eeuw zal de fysieke omgeving wederom een van 
de belangrijkste sleutelvariabelen in het ontwikkelingsproces worden en de 
oorzaak zijn van grote structurele, culturele, institutionele en technologische 
veranderingen. 

3. Specifieke technologie-complexen waren in verschilIende perioden en op 
verschillende plaatsen belangrijk in het mondiale, lange termijn, 
ontwikkelingsproces. In de 20ste eeuw Jiggen de meest urgente 
technologische innovaties op het gebied van de geboortenbeperking. Naar 
het zich laat aanzien zal dit ook in de 2Iste eeuw het geval zijn. 

4. De uitspraak van H.Lintsen2 'Techniek is mensenwerk", impliceert 
bestuurbaarheid van het mondiale, lange termijn, (technologische) 
ontwikkelingsproces. Tot aan de 18de eeuw kan deze bestuurbaarheid met 
empirisch worden aangetoond. In de periode daarna neemt de 
bestuurbaarheid op micro en meso niveau toe, maar blijft op macro niveau 
zeer onvolkomen. 

5. De stelling van C.Bertholet3 
- "De effectiviteit van de aanpak van het socio

economische ontwikkelingsvraagstuk is ten zeerste gebaat met de erkenning van 
de integrale ontwikkelingsleer als ze/fstandige tak van wetenschap" - is nog even 
actueel als in 1965. De integrale ontwikkelingsleer, die kan bijdragen aan 
het voorspeUen en besturen van ontwikkelingsprocessen, heeft het nog 
steeds moeilijk zich een plaats te veroveren als zelfstandige tak van 
wetenschap. Met de oprichting van de studierichting Techniek en 
Maatschappij in 1984, heeft de Technische Universiteit Eindhoven zich bij 
de voorlopers op dit gebied geschaard. 

J.de Vries, European Urbanization 1500 1800 (London: Methuen and Co. Ltd., 1984). 

H.W.Lintsen, Wat is lecJmick: een geschiedenis vall menselijke secreleJl ell discrele lecJmieken 
(Eindhoven: Technische Universiteit Eindhoven, 1992). 

C.J.L.Bertholet, Hel olltwikkclingsprobleem ill sociaal perspcClie[ (Tilburg: Katholieke 
Hogescbool Tilburg, 1965). 



6. 

7. 

9. 
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Vooralsnog Hjken belangrijke bij de ontwikkelingslanden betrokken 
economische actoren elementen uit de dirigistische economie te hanteren 
als ontwikkelingsinstrument4• Een daarbij passend industrialisatie- en 
technologiebeleid vraagt meer om de begeleiding van technologiekeuzen 
dan om ex post evaluaties van beleid. De technieken van "Technology 
Assessment", mits aangepast aan de specifieke situaties in ontwikkeHngs
landen, bieden voor zo'n begeleiding een goede aanpak. 

Het verdient aanbeveling bij de keuze van universitaire ontwikkeJings
samenwerkingsprojecten een grote mate van institutionele vervlechting van 
de activiteiten van de samenwerkingspartners als beslissend selectie 
criterium te hanteren. De verschuiving van de aandacht van het primaire 
doel van universitaire projecten - de ontwikkeling in samenwerking te 
stimuleren - naar een, overigens steeds professioneler wordende, 
administratieve uitvoering kan daarmee worden tegengegaan. 

De uitspraak van de sociologe H.Verwey-Jonker - "Sociale dienstplicht voor 
vrouwen? Vrouwen hebben at jaren em dienstplicht, namelijk kinderen krijgen! 
Waarom moeten wij ze dan weer opzadelen met een verplichting?" - impliceert 
dat in de mod erne maatschappij zelfs de meest elementaire functie van de 
verwantschap institutie, de natuurlijke voortplanting, nog steeds ter discussie 
staat. 

In kringen van de wereld milieubeweging wordt steeds vaker de roep 
gehoord de laatst overgebleven "hunters and gatherers" en "cultivators" onder 
te brengen in zogenaamde "Heritage Domains". Recent stelt ook G. 
Yeoman6 weer lO'n "Heritage domain" voor de Bakonzo en Baamba 
stammen in Oeganda voor. De definitie van een "Heritage domain" - "people
integrated and people-oriented conservation areas" - verdoezelt het feit dat 
voorgesteld wordt mensen onder te brengen in nationale parken waar zij net 
als de flora en fauna bescherming genie ten van externe verstoring. De 
wijsheid mensen op deze wijze te belemmeren deel te nemen aan het 
ontwikkelingsproces moet ernstig in twijfel worden getrokken. 

Deepak Lal, De annoede van de ontwikkelingseconomie (Stichting Maatschappij en 
Onderneming, 1984). 

H.Verwey-Jonker, geciteerd in het Eindhovens Dagblad van 12 oktober 1992. 

Guy Yeoman, Uganda's new Rwenzori National Park (Swara, bi-monthly magazine of the East 
Afncan Wild Life Society, vol.1S, no.2, page 16, 1992). 
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Het is onwaarschijnlijk dat na 17 jaar burgeroorlog en naar schatting 1 
miljoen slachtoffers, de Mo~ambicaanse bevolking de mening van L.Vail en 
L. White 7 ten aanzien van de ''verwoestende sociale en economische 
gevolgen van het kapitalisme en kolonialisme in de 20ste eeuw" nog deelt. 

In huis verheugen cactussen en droogbloemen zich de laatste jaren in een 
groeiende populariteit. Het verband tussen deze groeiende populariteit en 
de voortschrijdende participatie van de vrouw in het arbeidsproces is 
weIlicht een interessant onderwerp van onderzoek voor botanisch 
gei'nteresseerde gedragswetenschappers. 

L.Vail and L.White, Capitalism and Colonialism in Mo.;ambique: a Study of the Quelimalle 
District (London: Heinemann, 1980). 
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