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Abstract
The Deep Transitions framework is advanced as a way to explain the origin of the double challenge
facing modern societies: environmental degradation and social inequality, and to explore ways in
which the double challenge could be tackled. It builds on the notions of the First and Second Deep
Transitions, and the idea that a new revolution based on information and communication technologies
could be the main driver of the Second Deep Transition. This thesis describes an empirical test of the
deep transitions framework by conducting a case study of the historic process of digitization in the
Netherlands, taking the development of rules and meta-rules as the main unit of analysis. Qualitative
content analysis has led to a new conceptualization of meta-rules as a layered landscape, with evolving
meta-rules forming a single layer, and interacting with other layers over time. Furthermore, no
structural connection between digitization and sustainability has been found, while some
contributions to more social equality are recognized. Thus, an ICT-based Second Deep Transition is
either still in its very early stages, or the First Deep Transition characteristics established over the past
two centuries are too strong for even the ICT-based revolution to be a true challenge.
Keywords:
Deep transitions, digitization, meta-rules, socio-technical systems, multi-level perspective,
techno-economic paradigms
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Executive Summary
Schot and Kanger (2018) argue that the double challenge facing modern societies; environmental
degradation and growing social inequality, is rooted in a series of connected and sustained
fundamental transformations of a wide range of socio-technical systems in a similar direction over the
past 200-250 years (the First Deep Transition). In addition, they suggest that in order to contribute to
the solution of the double challenge, radical and similar system-spanning change is required (the
Second Deep Transition). It is the system-spanning characteristic of these transitions that Schot and
Kanger refer to as ‘deep’. They speculate whether the transition based on new information and
communication technologies might be the primary driver of the Second Deep Transition. This research
interprets the history of Dutch digitization from a deep transitions perspective, in order to explore that
hypothesis, and in so doing, intends to further the deep transitions research agenda.

Research design
In order to gain insight into the dynamics of deep transitions, a qualitative constructionist approach
was taken. This approach was translated into a single case-study design, featuring the history of Dutch
digitization. Content analysis was performed on a variety of reports and books published by the
Rathenau Institute on the topic of digitization in the Netherlands. During the content analysis, the
following main research question was the focal point:
How can digitization in the Netherlands be interpreted from a Deep Transitions perspective and
how can the Deep Transitions framework be evaluated in light of this interpretation?
Central to the deep transitions framework is a synthesis of work on Techno-Economic Paradigms
(Perez, 2010) and the Multi-Level Perspective (Geels, 2002). Of specific interest are the technoeconomic paradigms itself, and the notion of ‘regimes’ in the Multi-Level Perspective. Both can be
interpreted as coherent rule-sets guiding the behavior of actors. A techno-economic paradigm guides
how actors deal with a particular cluster of innovation, while a regime guides the behavior of actors
within a particular socio-technical system. For the purpose of investigating deep transitions, Schot and
Kanger have called for empirical research that takes the development of rules and meta-rules as the
primary unit of analysis. Rules are defined as “humanly defined constraints that structure human
action, leading to regular patterns of practice.” (Schot & Kanger, 2018, p. 1053). It can be interpreted
as a meta-rule when it leads to regular patterns of practice in multiple socio-technical systems, instead
of just one.
The content analysis was aimed at the identification of these rules and meta-rules related to the
ongoing process of digitization in the Netherlands, in addition to finding the associated stimulating
mechanisms and potential barriers that influence how (meta-)rules emerge, spread, evolve or
disappear. Lastly, the discovered meta-rules were classified according to First and Second Deep
Transitions characteristics as described by Kanger and Schot (2018). In the conclusion and discussion
sections, results from various periods in time were compared in order to make a periodization of Dutch
digitization. It is explored to what extent digitization can be seen as a driver of a Second Deep
Transition over time. Finally, several propositions of the deep transitions framework are evaluated,
and new propositions were presented.
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Results: 1980
In 1980, a report was published by the Rathenau Advisory Group regarding the societal consequences
of micro-electronics development. It can be regarded as the very first publication by the group that
inspired the founding of what would later be known as the Rathenau Institute.
The most important result from the content analysis of this report was the application of microelectronics components for the purposes of flexible robotization (meta-rule). Smaller and cheaper
micro-electronics have made it feasible to automate various parts and components of production
processes separately. When combined with sensors, it even became possible for components to
respond to changes taking place in other components or in the environment. This could be seen as an
evolution of the meta-rule describing the search for increasing labor productivity, of which earlier
phases were described by mechanization and rigid automation. As a result of flexible robotization, and
the expected acceleration of technological change, the imperative for flexibility of the workforce
emerged as a meta-rule. Lastly, data hoarding was identified as a meta-rule associated with microelectronics development, defined as an unconditional drive to collect and analyze increasing amounts
and types of data.
Important drivers of these meta-rules were technological developments, the improving economics of
integrated circuits and the formal-logical culture driving people to express all phenomena they observe
in the world in a formal-logical way, using science and data. Fear of further unemployment rates was
identified as a potential barrier to flexible robotization. Lastly, privacy surfaced as a barrier to data
hoarding practices, which is a battle that is waged throughout all time periods under investigation.

Results: 1980-1995
In the 90’s, the Rathenau Institute conducted a whole series of studies on the topic of digitization,
dubbed as the Fatima-project. It was mainly aimed at researching the electronic highways and the
associated information and telecommunication infrastructures, and the role the Dutch government
should play in the exploitation, operation and maintenance of those infrastructures. How the
administration and other systems could transform as a result of this development was also explored.
The first digitization-associated meta-rule that surfaced from content analysis of the Fatima-project
was the pursuit of a pluriform supply of information. This concerns the information itself, but also
pluralism of the media through which the information is provided. In turn, a more pluriform supply of
information, more easily and cheaply available, contributes to the meta-rule describing the search for
more consumer individualization. In this time period, a minimum level of privacy has been embedded
in legislation, and therefore privacy can be regarded as a meta-rule since it guides actor behaviors in
many socio-technical systems. It remains locked in a constant battle with data hoarding as a meta-rule,
since new opportunities for data hoarding, such as technological improvements and the emergence of
new media such as the internet requires continuous revision and evaluation of the existing privacy
regulations. Data hoarders continue to push the boundaries within the constraints set by privacy
legislations.
The widespread accessibility to personal computers and the internet has lifted traditional barriers to a
pluriform supply of information and information media. Technological development is therefore an
important stimulating mechanism of the meta-rules stated above, along with the privatization of the
telecommunications market. The authors sketch the realistic probability of re-monopolization or
oligopolization of the telecommunications market, which would hinder the further spread of many of
the identified meta-rules, and therefore acts as a potential barrier.
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Results: 1995-2010
This chapter’s primary focus was a book describing the digitization of public space in the Netherlands,
with a specific focus on how people should be empowered by its applications, while retaining their
privacy, using the concept of identity management. The book refers to several case studies in order to
illustrate its argument, and those case studies were subjected to a content analysis to find digitizationassociated meta-rules and mechanisms.
We see more evolutions of existing meta-rules in this chapter. Data-based problem-solving appears as
a meta-rule, which can be interpreted as a new form of automation, and mass customization surfaces
which can actually go two ways: user-based products and services, and location-based services. Its
effects can also go two ways: It can provide new forms of consumer individualization, but it can also
be interpreted as a new phase in the longer-lasting trend towards mass production and
-consumption. A new meta-rule identified in this time period is to aim for interconnectivity of various
devices and networks, or the move towards a so-called ‘Internet-of-Things’. Once more, the battle
between data hoarding and privacy rages on, with an interesting deviation to be noted: When public
safety and law enforcement are concerned, the public opinion is actually favorable towards data
hoarding and privacy is not deemed to be as important.
Important technological developments driving the meta-rules in this time period are Radio Frequency
IDentification technology, the Global Positioning System and standardization towards the Internet
Protocol, the latter of which facilitates an Internet-of-Things. Google’s vision of universal access to all
the information in the world, as well as the shared international vision of the network society have
also contributed to the rise of several of the meta-rules identified in this chapter.

Conclusion
As a result of comparing the meta-rules and their mechanisms across all of the investigated time
periods, a new conceptualization is proposed: namely the conceptualization of meta-rules as layers.
When a meta-rule is interpreted as a new phase of a pre-existing meta-rule, it is considered part of the
same evolving layer. New layers might appear in response to existing layers, mutually influencing one
another. Privacy and data hoarding are examples of two layers that are in constant interaction. Data
hoarding can only be applied within the constraints set by the privacy layer, but as the data hoarding
layer evolves, the privacy layer will have to be evaluated and updated accordingly. Other examples
include the imperative for flexibility of the workforce which is a layer that emerged in response to
ongoing flexible robotization, as well as the opportunities for consumer individualization emerging
through more pluralistic supply of information and associated media.
Lastly, the analysis tracked the extent to which meta-rules share characteristics with those of the First
and Second Deep Transitions over time. It turns out that some new applications do show Second Deep
Transition potential, but the First Deep Transition characteristics remain dominant in the digitization
process taking place in the Netherlands. It may simply be an indication that an ICT-based Second Deep
Transition is possible, but that it is still in its early stages, since deep transitions are expected to span
multiple decades of time. On the other hand, this conclusion may be a sign that the First Deep
Transition is truly so deeply rooted that even an ICT-based revolution lacks the necessary power to
change the ways of thinking that have guided technological transitions for more than two centuries,
and that perhaps yet another, green-technology-based transition is required to help solve the double
challenge of the modern world. Only time will tell which of these two explanations turns out to be true.
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1. Introduction
1.1. Research topic
In presenting their Deep Transitions framework, Schot and Kanger propose that modern society is
facing a double challenge; environmental degradation and growing social inequality. They also state
their belief that this double challenge is rooted in a series of connected and sustained fundamental
transformations of a wide range of socio-technical systems in a similar direction over the past 200-250
years (Schot & Kanger, 2018) (Kanger & Schot, 2018). In order to contribute to the solution of the
double challenge, Schot and Kanger suggest that radical and similarly system-spanning change is
required. The system-spanning characteristic of such a transition is what they refer to as ‘deep’.
Furthermore, they introduce the First and Second Deep Transition to distinguish between
characteristics that are deemed to be responsible for the emergence of the double challenge over the
past 200-250 years and characteristics that are assumed to contribute to the double challenge’s
solution, respectively. Examples of First Deep Transition characteristics include a focus on intensive
use of fossil fuels and other natural resources, mass production, mass consumption and mechanization
(Schot, 2016). On the other hand, Second Deep Transitions characteristics would include renewable
energy development, alternative food production practices and the emergence of new types of
mobility services.
Central to the Deep Transitions framework is the focus on rules and meta-rules and the ways in which
they develop, interact, change and disappear, and in so doing shape the selection environment for
socio-technical systems configurations. Rules are defined as “humanly defined constraints that
structure human action, leading to regular patterns of practice.” (Schot & Kanger, 2018, p. 1053). A
regular rule refers to such a constraint that guides the behavior of actors in a single socio-technical
system. A rule can be interpreted as a meta-rule when it guides the behavior of actors across a
multitude of socio-technical systems, thereby steering innovation in all of these systems in a similar
direction.
To explore the plausibility of the propositions made in their Deep Transitions article, Schot and Kanger
call for more research in which the development of rules and meta-rules is taken as the main unit of
analysis. This research answers that call. It will do so by investigating how rules develop and spread
(thereby becoming meta-rules) through a case study. The case to be studied is the development and
spread of rules and meta-rules associated with the process of digitization in the Netherlands.
This case was selected primarily because digitization is a phenomenon that has been introduced and
adopted in many different socio-technical systems, which is characteristic of deep transitions. In
addition, many ascribe to the associated technologies the potential for radical change; not only by
reducing costs and improving efficiency of processes, but by facilitating reforms of local, national and
international administrations, as well as completely changing the ways in which businesses are
organized (Morgeson & Mithas, 2009) (United Nations, 2018). Similar ambitions have been
pronounced in the Netherlands, with the recent publication of a digitization agenda by the Dutch
government (Rijksoverheid, 2018). However, there are also many that remain skeptical towards the
idea that digital technologies will promote the adoption of Second Deep Transition characteristics,
indicating that digitization may cause new types of, or growth of, social inequality, and that the energy
requirements of new information and communication systems may actually lead to a higher, rather
than lower levels of energy usage (Staatscourant, 2018) (Van Heddeghem et al., 2014).
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The above illustrates how technological development hardly ever perfectly follows the expectations
and visions underlying their initiation. It is an inherently uncertain and dynamic process, involving
various technological options, stakeholders with competing interests and differing institutional
contexts. It is therefore likely that the process of digitization and its associated rules and rule-sets
proceeds differently in different contexts. That is why a case study of the digitization process in the
Netherlands can provide interesting insights for the Deep Transitions research agenda. It can explore
the dynamics of the emergence, spread, evolution, as well as disappearance of (meta-)rules. In
addition, based on the identification of patterns in these dynamics, inferences can be drawn about the
prevalence of First Deep Transition characteristics, as well as the likelihood of a digitization-based
Second Deep Transition. The results can be used to reflect upon and improve the Deep Transitions
framework and its propositions. Perhaps at a later stage, they can also inform policymakers on how to
address the double challenge the contemporary world is facing.

1.2. Research objective
Schot and Kanger (2018) assume that the double challenge of the contemporary world is the result of
a selection environment that was created through the spread and alignment of (meta-)rules and
(meta-)regimes over a wide range of socio-technical systems in the past 200-250 years (the First Deep
Transition), and that a radical alteration of this selection environment (the Second Deep Transition) is
necessary to overcome the double challenge. However, little is known about the mechanisms through
which these (meta-)rules develop, spread and evolve. This is because extensive research by Schot and
Kanger has resulted in a theoretical synthesis of two frameworks (see section 1.3), and while several
attempts at empirical testing of the framework have been initiated, those results have not yet been
published. This research seeks to add to the Deep Transitions research agenda by exploring the
dynamics of the emergence, spread and evolution of rules and meta-rules, as well as by investigating
the extent to which developments related to digitization in the Netherlands follow or divert from the
proposed characteristics of the First and Second Deep Transitions.
The analysis will be based on reports published by the Dutch Rathenau Institute since 1980. This
institute has informed the Dutch parliament about the influence of technological developments on
society for more than 30 years. The Rathenau Institute approaches technology assessment from a very
broad perspective, investigating the effects of technology and science in many different sectors and
socio-technical systems. In addition, information technology and digitization has been an important
theme for the Rathenau Institute ever since its foundation. Given the time constraints for this project,
the Rathenau Institute is a perfect source of reference because it brings together information about
digitization and its effects on society in the Netherlands, across a period of several decades.

1.3. Theory
This project aims to contribute to the Deep Transitions research agenda. The Deep Transitions
framework has been developed to analyze long-term socio-technical change (200-250 years). It is
based on the synthesis of two existing frameworks: Techno-Economic Paradigms (Perez, 2010) and the
Multi-Level Perspective (Geels, 2002), abbreviated as TEP and MLP respectively. Chapter 2 will
elaborate further on these two building blocks of the Deep Transitions framework. It will also explain
how the two frameworks are combined to form the basis of the Deep Transitions framework. The rest
of this section will briefly define the most important concepts of this research: Rules and meta-rules,
as well as their convergence and divergence. This is because definitions of these concepts are
necessary right now in order to develop the main research question and its sub-questions in section
1.4.
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1.3.1. Rules and meta-rules
According to Schot and Kanger, rules and meta-rules, as well as their development, should be taken as
the main unit of analysis in empirical investigations of the Deep Transitions framework. As mentioned
above, rules are defined by Schot and Kanger as “humanly defined constraints that structure human
action, leading to regular patterns of practice.” (Schot & Kanger, 2018, p. 1053). A regular rule refers
to such a constraint that guides the behavior of actors in a single socio-technical system, such as the
drive to increase fossil fuel efficiency in the automobile industry. A rule can be interpreted as a metarule when it guides the behavior of actors across a multitude of socio-technical systems, thereby
steering innovation in all of those systems in a similar direction. An example of a meta-rule is the use
of fossil fuels as the primary source of energy: the transport sector is heavily based on fossil fuels, but
so is the energy system and the huge amounts of plastics (using fossil fuels as input) in the
manufacturing of a huge variety of products. Another shared characteristic across these systems is that
of the belief in the unlimited supply of fossil fuels, as if running out of resources would never become
a problem at any point in time. As systems are aligned and configured to run on fossil fuels, and this
unconditional belief in fossil fuels keeps spreading, it will eventually lead to more and more systems
evolving in this direction as well, thereby deepening the fossil fuel transition.

1.3.2. Convergence and divergence
Van der Vleuten (2018) has responded to Schot and Kanger’s framework, suggesting that they are too
narrowly focused on the cases in which rules successfully spread from system to system, thereby
becoming meta-rules, and how these meta-rules guide the alignment of socio-technical systems in
similar directions. He argues that insufficient attention is paid to the cases in which rules fail to spread,
as well as cases in which similar rules acquire different meanings in different socio-technical systems.
Convergence (rules becoming meta-rules and guiding the behavior of actors in multiple systems) and
divergence (rules failing to spread, changing in meaning or disappearing completely) are the terms
used to describe these two situations. In order to better understand the dynamics of the emergence,
conservation, spread, evolution and disappearance of (meta-)rules and their possible relation to First
and Second Deep Transition characteristics, the cases in which rules fail to spread or acquire
new/different meanings should also be analyzed.

1.4. Research questions
Together, the research objective and the selected source material are translated into the following
main research question:
How can digitization in the Netherlands be interpreted from a Deep Transitions perspective and
how can the Deep Transitions framework be evaluated in light of this interpretation?
As mentioned above, Schot and Kanger suggest that the development of rules, meta-rules, regimes
and meta-regimes should be taken as the main unit of analysis in order to better understand deep
transition processes. Therefore, the main research question is divided into multiple sub-questions
related to these (meta-)rules and the mechanisms influencing their emergence, spread, conservation,
evolution and disappearance. A selection of Rathenau Institute publications on the topic of digitization
will be subjected to a content analysis through which the answers to these sub-questions will be
researched. The sub-questions (SQs) are formulated as follows:
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1. What (meta-)rules can be distinguished in relation to digitization in the Netherlands over
time?
2. What mechanisms can be identified that contribute to or act as barriers to rules becoming
meta-rules?
3. In which socio-technical systems can convergence of digitization-related rules be observed,
and where do they diverge?
4. To what extent do the patterns of the resulting meta-rules fit the proposed characteristics
of the First and Second Deep Transitions?
5. Is there an observable shift from the First to the Second Deep Transition over time?
The following sections will describe the research approach and strategy that will be used to research
and answer these research questions.

1.5. Research approach
As mentioned above, technological development, along with development of its associated rulesets,
is an inherently dynamic and uncertain process. Therefore, it cannot be expected that the emergence
and spread of (meta-)rules follows a set pattern every time. However, this does not mean that it is not
useful to learn about the way in which they develop in particular contexts. That is why this research
takes a qualitative constructionist approach. According to Creswell (2014), such an approach is suitable
for the exploration of a concept in particular contexts in order to gain more insight into the concept.
Here, the intention is to reconstruct the way in which digitization in the Netherlands (the context) has
affected the (re)generation of rules, and to identify the mechanisms through which these rules turned
into meta-rules, possibly leading to the disappearance or evolution of existing meta-rules (the
concepts). In addition, the extent to which digitization has produced divergence of meta-rules instead
of convergence will be explored. Lastly, the proposed characteristics of the First and Second Deep
Transitions will be reviewed.
This approach will allow the formulation of answers to the research questions stated in the previous
section. Consequently, the propositions made by Schot and Kanger (2018) regarding their Deep
Transitions framework can be reviewed, and additional propositions may be made. Perhaps the results
can also lead to new insights for policymakers in their quest for solutions to the double challenge.

1.6. Research strategy
The qualitative constructionist approach, mentioned in the previous section, is translated into a case
study design. The selected case is the process of digitization in the Netherlands. As mentioned, the
reason for selection of this case is the system-spanning characteristic of information and
communication technologies (ICTs), and its expected potential for radical change. ICTs have already
had their impact in numerous sectors and thus, in numerous socio-technical systems. Exploring the
influence of digital technologies in multiple socio-technical systems helps to obtain a better
understanding of the ways in which meta-rules develop, and may also provide explanations for the
cases in which they fail to do so. In the first place this provides an empirical analysis of the deep
transitions framework. In addition, such a broad overview of socio-technical dynamics would in the
end be more useful for policymakers to influence further developments than if they were looking at
the dynamics of multiple, very specific, technologies in very specific socio-technical systems.
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1.7. Method
1.7.1. Data collection
The analysis will primarily be based on reports published by the Dutch Rathenau Institute. As said, this
institute has informed the Dutch parliament about the influence of technological developments on
society for more than 30 years. Given the limited time frame for this project, it is very convenient that
one single source provides such an extensive historical overview of Dutch digitization that can be
researched. By analyzing several reports and books that the institute has published on the topic of the
internet and digitization over the last few decades, it becomes possible to distill changes in the visions
and norms over the years, and to interpret these as the introduction and spread of new rules and
meta-rules in relation to the new technological applications in various sectors and socio-technical
systems. Furthermore, the selection of analyzed reports has been discussed with the Rathenau
Institute’s coordinator of the theme ‘Smart Society’, whom is also a professor affiliated with the
Eindhoven University of Technology, in order to ensure that key publications on the subject under
study were not overlooked.

1.7.2. Data analysis
The reports published by the Rathenau Institute on the topics of digitization and the internet have
been subjected to a qualitative content analysis, in order to discover meta-rules associated with the
implementation of digitization-related technologies and applications. While the reports by the
Rathenau Institute do not specify these meta-rules explicitly, the analysis of the reports has led to the
identification of several system-spanning patterns that have consequently been interpreted as metarules. Next to the identification of the meta-rules themselves, several mechanisms have been
discovered that are inferred to, expected to or assumed to either stimulate or inhibit the spread of the
meta-rules to additional systems. The selected reports have been analyzed and passages have been
coded in terms of rules, meta-rules, socio-technical systems, stimulating mechanisms and inhibiting
mechanisms (barriers). The mechanisms and barriers were subdivided further into those related to
technology, societal visions for the future and societal-ethical issues that are articulated in response
to socio-technical developments. The coded results have then been aggregated and compared to
identify patterns and discrepancies, in order to draw further conclusions about deep transition
processes and digitization in the Netherlands.
The interpretation of the coded results and their comparison leads to an overview of digitizationrelated meta-rules over time (SQ 1) and associated stimulating mechanisms and barriers (SQ 2). By
comparing these meta-rules and mechanisms across multiple socio-technical systems (SQ 3), it
becomes possible to draw inferences about the depth of the digital transition in the Netherlands and
relevant contexts, which is the first part of the main research question. Furthermore, by classifying the
meta-rules and mechanisms according to the proposed characteristics of the First and Second Deep
Transitions over time (SQ 4 and SQ 5), the corresponding propositions of the Deep Transitions
framework can be evaluated. Has the process of digitization in the Netherlands been heavily influenced
by First Deep Transition characteristics or can a shift to Second Deep Transition characteristics be
observed? The answers to SQs 4 and 5 combined provide the answer to the second part of the main
research question.

1.7.3. Data validation
As said above, the selection of analyzed reports has been discussed with the Rathenau Institute’s
coordinator of the ‘Smart Society’ theme to ensure that key publications on the subjects were not
overlooked. Additionally, initial conclusions have been reviewed and discussed with the same expert,
to validate that the conclusions drawn from a scientific point of view also correspond with the
conclusions drawn by the Rathenau Institute from a societal point of view.
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1.8. Relevance
1.8.1. Scientific relevance
The Deep Transitions framework is a relatively new framework within the field of sustainability
transitions in Innovation Sciences. Because of this, the framework has not been extensively subjected
to empirical testing just yet. By analyzing the process of digitization in the Netherlands through the
lens of the Deep Transitions framework, this research attempts to contribute to the further
development of the theory. As mentioned, the foundation of the Deep Transitions framework is a
synthesis of principles from the literature on Techno-Economic Paradigms and the Multi-Level
Perspective. In 2017, Sovacool and Hess conducted 35 semi-structured interviews with experts on the
topic of the acceptance, adoption, use and diffusion of technology. The subject of the interviews was
the usefulness of various theories and concepts for explaining socio-technical change. In those
interviews, the Multi-Level Perspective was mentioned most often as the most useful theory for
explaining socio-technical change. Deep Transitions research attempts to take research on
sustainability transitions a step further. The MLP tends to focus on technological transitions in single
socio-technical systems. Deep Transitions research focuses on connected transitions of multiple sociotechnical systems in a similar direction over a longer period of time, thereby illustrating its relevance
to the field of sustainability transitions in Innovation Sciences.

1.8.2. Societal relevance
In 2014, the Intergovernmental Panel on Climate Change (IPCC) published a report, stating that it is
extremely likely that anthropogenic greenhouse gas emissions have been the dominant cause of the
observed global warming (IPCC, 2014). If we continue down this path, further warming increases the
likelihood of severe and irreversible impacts on people and ecosystems, signaling the need for a
decrease in greenhouse gas emissions. Zhang and Kim (2016) define climate change as a wicked
problem. These problems are characterized by an inherent uncertainty on how to solve them, because
solution requirements tend to be incomplete, conflicting and dynamic. Reasons for this are the scope
of wicked problems, which leaves little opportunity for trial-and-error, as well as their
interconnectedness with other wicked problems. Another example of such a wicked problem is the
growing social inequality in the contemporary world which, according to Piketty (2014), is largely
caused by the principles of modern capitalism. Together, climate change and the growing social
inequality form the ‘double challenge of the contemporary world’ (Schot, 2016).
Schot and Kanger (2018) use their Deep Transitions framework to provide a possible explanation for
the double challenge that the contemporary world is facing: climate change and increasing social
inequality. Since the aim of this project is to add to the Deep Transitions research agenda, the results
can possibly be used to support policymakers in their search for solutions to the double challenge.
Through the case study of the process of digitization in the Netherlands, an attempt is made to
understand how decisions made in the past have greatly affected what our society looks like now.
These insights may be used to understand how decisions made now may greatly affect the future, and
might inspire policymakers to think about how they can make a contribution to a better world by
decisions they can make today.

1.9. Structure of the report
The following chapter explains the Deep Transitions framework in more detail, including an extensive
description of its primary building blocks: the Multi-Level Perspective (MLP) and Techno-Economic
Paradigms (TEP). Chapters 3 through 5 each investigate a different historical period of the digitization
of the Netherlands. Each chapter describes the literature that was subjected to content analysis and
then describes the results in terms of discovered meta-rules and associated mechanisms and barriers.
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Each chapter ends with several concluding remarks about the chapter’s results and connects the metarules to the characteristics of First and Second Deep Transition according to Schot & Kanger’s
framework. Chapter 6 draws comparisons between the results found in chapters 3 through 5 and
provides answers to several of the sub-questions stated in section 1.4. Chapter 7 then goes beyond
some of these results and presents several new propositions for the Deep Transitions framework. It
will also provide answers to the remaining sub-questions and an answer to the main research question
is formulated. Lastly, the chapter discusses the results and the limitations of this research, and sketches
out suggestions for further research.
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2. Theory
The main objective of the research described in this report is to subject the deep transitions framework
advanced by Schot and Kanger (2018) to empirical testing. Several propositions based on the
framework will be reviewed, using the results of the content analysis. The foundation of the deep
transitions framework is essentially a synthesis of work on the Multi-Level Perspective (Geels, 2002)
and Techno-Economic Paradigms (Perez, 2010). This chapter will elaborate upon the most important
concepts of these theories, and explain how they are combined to form the basis of the deep
transitions framework. In addition, rules and meta-rules are the most important concepts in this
research, and their development over time is taken as the main unit of analysis. Therefore, a definition
of these concepts and an explanation of their operationalization in this project will be provided.

2.1. The Multi-Level Perspective (MLP)
The deep transitions framework is founded upon a synthesis of concepts and notions from the MultiLevel Perspective (MLP) and Techno-Economic Paradigms (TEP). The latter places its focus on clusters
of innovation and their effect on the economy as a whole. Contrastingly, the Multi-Level Perspective
serves to explain transitions within single socio-technical systems (Geels, 2002). As the name suggests,
the framework distinguishes between three different levels of society, which interact and thereby
shape technological transitions. The three levels are the landscape, socio-technical regimes and niches,
and will be treated next.
Socio-technical regimes are defined as “shared semi-coherent sets of rules or routines directing the
behavior of actors on how to produce, regulate and use technologies part of a specific socio-technical
system” (Schot & Kanger, 2018, p. 1051). Usually, regimes provide a relatively stable foundation for
the operation of a particular socio-technical system. The landscape can be defined as mostly
exogenous, slowly-changing effects that affect whole societies, such as environmental effects or wars.
In some cases, landscape effects put pressure on the validity of established socio-technical regimes,
thereby opening up windows of opportunity for change. Actual new solutions are provided from the
niche level. Niches serves as semi-protected spaces in which new innovations can be developed until
they are strong enough to be subjected to the competition in the free market. Many different
technologies are being developed in niches, and the majority of them will likely never see widespread
adoption in society. Instead, they can be considered as a source of variety and, every once in a while,
a niche technology may conquer a place in an incumbent socio-technical regime in response to
landscape pressure on that regime. An overview of the three levels is provided by Figure 2.1, below.

Figure 2.1: Schematic representation of the three levels in the Multi-Level Perspective (taken from Geels, 2002).
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As said, when an established socio-technical regime is unable to deal with problems that occur because
of landscape factors, a window of opportunity is opened. If a niche technology is better suited to
contribute to the solution of such a problem, it may be adopted. When a sufficient level of adoption is
reached, this might also lead to reconsiderations of other characteristics of the socio-technical regime,
such as institutions or the organization of infrastructures. When the regime is reconfigured to be a
better fit with the adopted niche technology, one can consider the niche technology as being part of a
new socio-technical regime, and a technological transition has taken place. In short, niches provide
novelty, through which transitions in socio-technical regimes can take off, while under pressure from
changing landscape factors (see Figure 2.2).

Figure 2.2: Schematic overview of interactions between MLP’s levels (taken from Geels, 2002).

Figure 2.2 shows that the effects of a socio-technical regime-shift can also feed back into the landscape.
As regimes continue down a path of incremental innovation, the effects of a socio-technical regime
can add up and eventually lead to the emergence of new problems and sources of pressure on
incumbent regimes. This notion is of importance to the synthesis of TEP and the MLP in the Deep
Transitions framework, which will be discussed in Section 2.3.
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2.2. Techno-Economic Paradigms (TEP)
Perez’ work on Techno-Economic Paradigms serves to explain the cyclical variation in economic growth
over periods of about 40 to 60 years (2010). These periods are described as Great Surges of
Development, and each separate surge is characterized by a particular cluster of technological,
organizational and institutional innovations. According to Perez, these clusters of innovation need to
be accompanied by the adoption of a techno-economic paradigm that is tailored to the new innovation
cluster, in order for these clusters to be able to contribute to such long periods of economic growth. A
techno-economic paradigm is defined as “a best practice model made up of a set of all pervasive
generic technological and organizational principles, which represents the most effective way of
applying a particular technological revolution and using it for modernizing and rejuvenating the whole
of the economy. When generally adopted, these principles become the common-sense basis for
organizing any activity and for structuring any institution.” (Perez, 2002, p. 17).
As soon as such a best-practice model is broadly adopted, it creates a selection environment that
favors innovation that is in line with the characteristics of that particular techno-economic paradigm.
At some point, the possibilities for further incremental innovations become exhausted, lowering the
returns on investments. Investments are then directed at the exploration of new markets and, once a
new promising market is found, this can lead to the establishment of a new cluster of innovation and
the formulation of a new techno-economic paradigm. Of course, the exploration of these new markets
takes time. Together with the exhaustion of existing techno-economic paradigms, this explains the
periods of low economic growth. When new clusters of innovation and associated techno-economic
paradigms start to crystallize, the opportunities for further innovation are still numerous, and expected
return on investments are high, which is represented by periods of high economic growth. A schematic
overview of the trajectory of technological innovation is provided by Figure 2.3, below. The cyclical
pattern of the level of economic growth follows a similar shape, because in the TEP framework, the
breakthrough of new technologies plays a major role in explaining the pattern of economic growth.

Figure 2.3: Schematic trajectory of an individual technology in the TEP-framework (taken from Perez, 2010).
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2.3. Deep Transitions
While the TEP-framework implies the existence of discontinuity between separate Great Surges of
Development, its synthesis with the Multi-Level Perspective is used to argue that there is also a
between-surge continuity that has shaped technological progress and society for the past 200-250
years. Part of the reason for this is the feed-in mechanism of technological transitions and associated
socio-technical regimes into the landscape. As a Great Surge of Development unfolds, its effects can
build up and put pressure on incumbent regimes as new landscape factors. One example of this is the
contribution of many different socio-technical regimes to environmental degradation, of which the
significance has not been realized until much later. Another type of interaction between Great Surges
of Development and the landscape is the sedimentation effect. In this case, the landscape is seen as
an actual landscape. The Great Surge related to electrification has influenced later technological
development. For example, the current surge that is characterized mostly by information and
communication technologies makes use of the existing electricity network. As more layers are added,
new technologies become dependent on older technologies, which makes it difficult to achieve radical
change in the form of a new layer, since older layers will also have to be reconsidered and altered.
Transitions in single socio-technical systems can therefore be seen as radical changes initiated through
landscape pressures acting on that particular socio-technical system. In a single socio-technical system,
such a transition and its associated technologies, infrastructures and institutions may seem quite
radical. However, in most cases, the resulting configuration is just one of many different possible
configurations that are all to be considered equally radically different. One interpretation of Schot and
Kanger’s deep transitions framework is that between the radical alternatives, those alternatives tend
to be selected that best fit the concepts and rules established by previous Great Surges of Development
and existing landscape layers, while still accounting for the landscape pressures acting on a single
socio-technical system. Thus, there exists a layered selection environment: a selection environment
specific to a socio-technical regime, under influence of landscape factors, as well as a selection
environment created by a combination of Great Surges of Development that affects transitions in many
different socio-technical systems simultaneously. These dynamics are visualized in Figure 2.4, below.

Figure 2.4: Visualization of Deep Transition dynamics (taken from Schot & Kanger, 2018).
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2.4. Rules and Meta-Rules
In an attempt to contribute to the further development of the deep transitions framework, this project
answers Schot and Kanger’s call for empirical research that takes the development of rules and metarules as the main unit of analysis. This section is aimed at revisiting the definition of rules and metarules and the way these definitions have been applied to content analysis performed for this project.
In their 2018 article, Schot and Kanger define rules as “humanly defined constraints that structure
human action, leading to regular patterns of practice.” (p. 1053). The distinction between rules and
meta-rules lies in the sphere of influence of a rule. If it guides the behavior of actors in a single sociotechnical system, it is regarded as a regular rule. Contrastingly, if it guides the behavior of actors across
a multitude of different socio-technical systems, it can be interpreted as a meta-rule. Earlier mentioned
examples are the drive to increase fossil fuel efficiency in the automobile industry (rule) and the use
of, and perceived unlimited availability of fossil fuels in general as the primary source of energy in
many different socio-technical systems, such as transport sector, the energy system and in
manufacturing (meta-rule).
The Rathenau Institute investigates broad societal effects of science and technology, and as such, their
publications do not make mention of such rules and meta-rules explicitly, so decisions have to be made
about how rules and meta-rules are interpreted in this project. Following the definition provided by
Schot and Kanger, a particular constraint or ‘search direction’ is only interpreted as a rule if it is guiding
the behavior of actors in a particular single socio-technical system towards a regular pattern of
practice, and as a meta-rule if the same can be said for multiple socio-technical systems. Sometimes,
the authors explicitly mention that new developments should be regarded as still in an experimental
stage, since the corresponding (new) constraints have not yet lead to new and corresponding regular
patterns of practice across a system as a whole. Therefore, it cannot yet be regarded as a rule, since it
does not yet fulfill the definition’s requirement of leading to regular patterns of practice.
In their publications, the Rathenau Institute identifies societal ‘trends’ taking place in one or multiple
socio-technical systems. In this report, these are the notions that are subsequently interpreted as
rules and meta-rules. However, the Institute’s authors occasionally also make note of cutting edge
developments, which may be expected to obtain a widespread influence but which is still uncertain.
When applicable, the sections describing the results of the content analysis will make note of such
cutting edge developments but not interpret them as rules and/or meta-rules if they are deemed not
to have a sufficiently widespread influence (yet).
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3. Results: 1980
Societal consequences of micro-electronics, as investigated by Rathenau et al. (1980)
In the following chapters, the results of the content analysis of various Rathenau Institute publications
will be presented. The results chapters have been divided according to specific periods of time. These
time periods were chosen based on the identification of clusters of Rathenau publications in those
specific periods, as well as their correspondence to shifts in the underlying technologies, mechanisms
and some of the associated (meta-)rules. The periodization of these chapters in itself can therefore be
interpreted as a result of the analysis of Dutch digitization over time.
This chapter describes the beginning of research into the process of digitization in the Netherlands,
and focuses on the very first publication by Rathenau et al., which eventually lead to the installation
of what would later be known as the Rathenau Institute. The following chapter treats a series of
investigations that took place in the mid-90’s, and chapter 5 discusses Rathenau literature published
several years into the new millennium. The most recent publications of the Rathenau Institute on the
topic of digitization mostly concern the identification of new trends that are expected to take off in
the near future, but of which the effects are still difficult to define. As such, the digitization situation
of the present day will be revisited in the Discussion-section (Chapter 7), but does not have its own
dedicated chapter.
In the chapters that follow, the results of the content analysis are occasionally accompanied by quotes
from the analyzed reports and books in order to illustrate the findings. In most cases, the original
quotes were in Dutch, but they have been translated to English for the purposes of legibility of this
report. However, the original Dutch quotes can still be found in Appendix A.

3.1. Introduction
As explained earlier, the source material of the research that this report describes, consists mostly of
reports published by the Rathenau Institute. This institute has informed the Dutch parliament about
the influence of technological developments on society for more than 30 years. The name of the
institute is borrowed from the chairman of the group that reported on the societal consequences of
the implementation of micro-electronics in 1980 (the Rathenau Advisory Group). The same group
advocated that technology assessment should be integrated in a more structural way in government
policy-making, which culminated in the installation of the Nederlandse Organisatie voor Technologisch
Aspectenonderzoek (NOTA), which was later renamed as Rathenau Institute.
Because of this, an analysis of Rathenau-published reports would not be complete without assessing
this first report from 1980, not only because it can be considered as the inspirational report for the
founding of the Institute, but also because its topic, micro-electronics, is very significant to the Dutch
history of digitization that is the topic of this research.
At the time, the implementation of micro-electronics was in its early stages. Because of this, many of
the mechanisms and effects mentioned in the report are mostly speculative in nature. Nevertheless,
the report shows that there is a very wide range of potential applications of micro-electronics,
spanning various systems and sectors. The authors also express their expectations that some
characteristics of micro-electronics technology are so generally applicable that they are likely to show
up in multiple systems and sectors in some form or another.
In this chapter, the 1980 report by the Rathenau Advisory Group is subjected to a content analysis, in
order to discover meta-rules associated with the early implementation of micro-electronics
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technology. While the report by Rathenau et al. does not specify these meta-rules explicitly, the
analysis of the report from a meta-rule perspective has led to the identification of several systemspanning patterns that have consequently been interpreted as meta-rules. In some cases, these metarules can be seen as new phases of pre-existing meta-rules. In others, micro-electronics technology
has led to the emergence of entirely new meta-rules. Next to the identification of the meta-rules
themselves, several mechanisms have been discovered that are expected to either stimulate or inhibit
the spread of the meta-rules to additional systems. As said, the conclusions in the report by Rathenau
et al. are mostly predictive, but the results of the content analysis in this chapter can be used to draw
comparisons in the following chapters, perhaps revealing a connection between expectations and
reality, both of which would contribute to our understanding of deep transition processes.
The following section of this chapter will provide a general description of the analyzed report, including
an illustration of the system-spanning applications of micro-electronics. It will also establish a
connection to deep transitions research. Section 3.3 describes the meta-rules that were discovered
through the bottom-up content analysis. The sections after that treat the mechanisms, identified
through the content analysis, that can potentially contribute to or inhibit the spread of the meta-rules
associated with the introduction of micro-electronics technology. The chapter will end with a
concluding summary.

3.2. Report overview and deep transitions
Toward the end of the 70’s, there is a growing expectation that the introduction of micro-electronics
and the shrinking of the computer chip will lead to a rapid acceleration of the digitization of the
Netherlands. Therefore, the Dutch government commissioned an investigation into the societal
consequences of these technological developments. This research was performed by a group of
researchers, chaired by Gerhart Rathenau.
The significance of this report to the understanding of deep transition processes becomes apparent
when considering its overall conclusion:
“The Advisory Group concludes that the implementation of micro-electronics technology will
take place in many different areas of application.” (Rathenau et al., 1980, p. 8)1
Table 3.1 illustrates the range of possible applications of micro-electronics technology mentioned in
the report. It contains a list of actual, as well as expected, applications of micro-electronics technology.
While the report does not specify a particular categorization, examples were taken from the report
and regrouped in order to illustrate that micro-electronics applications do, in fact, spread out over
multiple sectors and systems.
For the purposes of this research, attempts have to be made to find couplings between the variety of
areas of application and meta-rules. Perhaps companies and organizations in different sectors are
driven by similar goals and visions. When these goals and visions are pursued in a clear direction, this
direction can be interpreted as a rule (e.g. increasing the efficiency of petrol in the car system), or a
meta-rule if it can be observed that this direction is pursued in multiple sectors, such as fossil fuelbased systems (Schot & Kanger, 2018). If a new technology fits the direction of an established metarule, this might result in the adoption of the same technology in multiple sectors. Conversely, the new
possibilities that technology offers could inspire organizations to adjust their goals and visions,
resulting in new or updated (meta-)rules.
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Sectors/systems Examples
Household
Washing machines
Thermostats
Education
Digital encyclopedias
Computer-aided instruction
Healthcare
Patient monitoring
Systemic diagnosing
Transport
Traffic control
Navigation systems
Agriculture
Health monitoring of cattle
Climate control
Industry
Robots
Process regulation
Administration Automation of administrative tasks
Cashless society
Security
Access control
Anti-theft systems
Communication Electronic mail
Information management
Table 3.1: Potential applications of micro-electronics. Based on Rathenau et al. (1980, p. 126-132).

It should be noted however, that technological development is not the only possible influence on the
emergence, evolution and/or spread of meta-rules. Another mechanism that may challenge
established meta-rules is through the raising of questions around societal-ethical issues. Guiding
visions might also change in general, stimulating change in meta-rules without the influence of
technological development or the expression of worry about existing trends.
For example, the report by the Rathenau Advisory Group states that micro-electronics technology
provides economic opportunities that, for the sake of the Dutch economy, cannot be afforded to be
ignored. This conclusion can be interpreted as an economic vision intended to stimulate the search for
new micro-electronics applications. As shown above, the potential areas of application of microelectronics technology are fairly diverse. Therefore, the search for new micro-electronics applications
can be seen as a meta-rule if it is pursued in multiple of those systems, as will be illustrated in the
following sections.
After providing an overview of the potential applications of micro-electronics and the economic
potential, the report turns to the potentially negative effects of these developments. The main topic
that is investigated is the effect of micro-electronics implementation on job availability, and on the
quality and nature of labor in general. While the effects are difficult to quantify and predict, the report
stresses that the expected trend gives cause to think about this topic, including the formulation of new
policies regarding the education system. To a smaller extent, the report considers questions about
autonomous technology, as well as about data collection and analysis and its implications for privacy.
The research commissioned by the Dutch government was intended to be about the societal
consequences of micro-electronics technology. The potential issues described here are therefore some
of the primary topics of focus of the report by Rathenau et al. As stated earlier, such worries can also
be interpreted as mechanisms through which the validity of established meta-rules can be questioned,
and through which alternative (meta-)rules can emerge or be stimulated. The societal-ethical issues
mentioned here will therefore be more extensively treated in section 3.5 of this chapter.
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In summary, the main focus of the report by the Rathenau Advisory Group is on the societal
consequences of micro-electronics technology. While meta-rules, as well as guiding visions and goals
are not specifically articulated in the report, a content analysis from a meta-rule perspective has
allowed inferences to be drawn about these topics nonetheless. The expectations are that microelectronics technology, as well as associated effects and issues are likely to take place in multiple
sectors and systems, and examples will be provided to show this. The next section will describe and
illustrate the meta-rules that were identified through the content analysis. Sections 3.4 and 3.5 will
treat various mechanisms that are deemed relevant to the dynamics of these meta-rules. The chapter
closes with a summary and some concluding remarks.

3.3. Meta-rules
This section describes the meta-rules that were identified through a content analysis of the report by
the Rathenau Advisory Group regarding the societal consequences of micro-electronics technology
(1980). The analysis has revealed several trends related to micro-electronics, of which the advisory
group expects that they will take place in a multitude of socio-technical systems and sectors. Where
these trends directly concern the selection environment for innovation in this variety of systems, they
are interpreted as emergent meta-rules, whether they be reinforcements or variations of previously
existing meta-rules or completely new ones that have emerged through the implementation of microelectronics applications.
The first meta-rule that has been identified, and the one that is most extensively treated by Rathenau
et al., is the pursuit of increasingly flexible forms of robotization. Ever since the Industrial Revolution,
there has been a drive to implement more efficient forms of mechanization and automation, in order
to increase labor productivity. Flexibility of robotization can be regarded as a next phase in this trend.
When robotization can be more flexibly implemented, the requirements that organizations set for
human labor will change as well. There will likely be relatively more demand for more skilled types of
labor. Together with the notion that micro-electronics are expected to cause technological change to
take place at a faster pace than before, this means that people will have to receive additional
education, and they are likely to require re-education more often than used to be the case, in order to
stay up-to-date with current developments. These trends can be captured in a meta-rule that is closely
connected to flexible robotization, namely the imperative for flexibility of the workforce.
To a lesser extent, Rathenau et al. treat the increasing possibilities for data collection. This trend is
headed under the ‘data hoarding’ meta-rule, defined as the drive to collect and analyze increasing
amounts and types of data. Lastly, this section treats the notion of inclusive growth. This means the
aim to have growth extend beyond economic growth only. This applies to narrowing the gap between
the developed and developing world, and to decreasing the impact of growth on the environment.

3.3.1. Flexible robotization
Research and development efforts aimed at improving labor productivity through processes of
mechanization and automation have been around since the Industrial Revolution. Starting out with
steam-powered machinery, the innovation trajectory has resulted in central computers that control
multiple mechanical components to repeatedly perform a limited set of moves. Micro-electronics open
up flexible robotization as the next phase of this trajectory:
“Robots open up possibilities for flexible robotization.” (Rathenau et al., 1980, p. 35)2
The aforementioned computers controlling processes of automation take up a lot of space and have
limited processing capacity, which means that the amount and complexity of moves that can be
automated is equally limited. Characteristic of micro-electronics components is that they have more
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processing capacity, in addition to being a lot smaller. Various functions can therefore be performed
by connecting mechanical components to their own dedicated micro-electronics circuits. No central
computer is required anymore, and the working of each micro-electronics circuit can be adjusted to fit
the automation needs of every separate component. This widens the amount of actions that a single
circuit can perform. When equipped with sensors, the dedicated circuits can even be used to adjust
parts of a process in response to other parts or to the environment. This type of dynamic interaction
is characteristic of robotics. The two characteristics combined (increasing amount of performable
actions and dynamic interaction with the environment) form the basis of flexible robotization as a new
phase in the search for increasing labor productivity.
An obvious field of application of flexible robotization is in fabrication, since an assembly process can
be subdivided into many small steps, which can be independently robotized:
“More micro-electronics technology will be used to automate various segments of production
processes.” (Rathenau et al., 1980, p. 50)3
However, the most significant area of application, according to the Rathenau Advisory Group, is in the
tertiary sector, particularly for administrative purposes:
“A significant share of the effects of the micro-electronics revolution will, especially in the
upcoming decade, be implemented through the use of computers.” (Rathenau et al., 1980,
p. 47)4
“In the sphere of applications, the computer appears to be mostly used in the administrative
sector.” (Rathenau et al., 1980, p. 48)5
An example is automation of timetable adjustments and shunting of trains in the public transport
sector (Rathenau et al., 1980, p. 128), but examples can also be found in healthcare and retail:
“The large dependence on human labor for the manual input of data will decrease, because
micro-electronics will allow automatic registration of data. Well-known examples are the socalled point-of-sales-systems and several systems with which patient observations are
captured.” (Rathenau et al., 1980, p. 51)6
Applications based on the collection and analysis of data are not new to the micro-electronics age.
Computer-based technology was already used for this purpose, but they mostly required manual input
of the data, which is very labor intensive. Through the application of micro-electronics in computers
however, robotization has also entered the realm of administration, in particular with regards to input
and processing of data. This section has illustrated that flexible robotization can be applied to industrial
processes as well, by robotizing various parts of an assembly process separately. Thus, it is shown that
the drive to increase labor productivity through flexible robotization is taking place in multiple systems,
and can therefore be interpreted as a meta-rule associated with micro-electronics technology.

3.3.2. Flexibility of the workforce
The drive to optimize labor productivity through flexible robotization also has implications for human
labor. Tasks that were difficult to automate before, have come within reach of automation through
advances in micro-electronics technology. However, robotization still requires skilled knowledge to be
implemented. In addition, the Rathenau Advisory Group expects that many types of labor will not be
entirely replaced by micro-electronics technology, but will instead be supported by it, meaning
employees will have to learn how to use the new technology. Therefore, flexible robotization has both
quantitative and qualitative implications for human labor. In this section, a long-term qualitative effect
is of particular interest.
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“A significant share of the effects of the micro-electronics revolution will, especially in the
upcoming decade, be implemented through the use of computers.” (Rathenau et al., 1980,
p. 47)4
“The regular education program will have to be reformed to prepare future generations for a
changing society in which the organization of labor will be different from how it is now.”
(Rathenau et al., 1980, p. 56)7
While it is not stated explicitly, the former quote provides the context for the latter quote. The two
combined represent the expectation that the nature of many types of labor will change as a result of
the widespread introduction of the computer. This means that new forms of (re-)education are
required to provide the current and future generation with the necessary digital skills. However, this
is not just a one-time solution:
“Knowledge becomes outdated over time, and the Advisory Group believes it is to be expected
that the introduction of micro-electronics will lead to knowledge becoming outdated a lot faster
than used to be the case, and that this process will take place across a wide variety of systems.”
(Rathenau et al, 1980, p. 81)8
The expectation is that new and improved applications of micro-electronics technology will appear at
a faster pace than before. Considering the conclusion by Rathenau et al. that micro-electronics
technology will become an important driver of economic growth, both in the form of new applications
as in its potential for improvement of labor productivity, companies and organizations will attempt to
keep up with current technological developments in order to stay relevant. Consequently, this trickles
down to the employee base, since this strategy requires organizations to keep their employees up-todate about the developments as well, and make sure they remain equipped with the required level of
knowledge to be able to use the technologies effectively. Instead of being educated for one or just a
few lines of work for an entire lifetime, the application of micro-electronics technology and the
computer will require the workforce to be periodically re-educated in response to an accelerating rate
of technological development.
There are two ways in which the computer can fulfill its supporting function. Firstly, because of the
possibilities it offers for data storage and transfer, it provides faster access to an ever-growing digital
library of information, as long as people know how to access the library:
“The Advisory Group limits herself to the conclusion that micro-electronics will influence the
speed at which the consecutive phases of information-storage, -processing, -maintenance and
-transfer develop, and will also generate new technological possibilities.” (Rathenau et al.,
1980, p. 88)9
“Knowing how to gain access to stored information will become more important than having
individually obtained information ready from the top of one’s head.” (Rathenau et al., 1980,
p. 82)10
Secondly, software can be developed to support all kinds of organizational and/or decision-making
processes (e.g. software for visualization and/or modelling). It should be noted that the two ways are
not mutually exclusive. In many applications, the two are combined.
In healthcare, for example, computer programs will be able to analyze a wide range of a patient’s
clinical-chemical parameters, and provide the doctor with possible diagnoses. The interpretation and
final decision is then left to the doctor (Rathenau et al., 1980, p. 69). The report also states that
scientific questions that were too complex to analyze quantitatively, have now come within reach of
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quantitative approaches (Rathenau et al., 1980, p. 69). Unfortunately, the report does not provide any
more specific examples on this topic than the two mentioned here. However, as noted in the previous
section, administration is deemed to be the most important area of application of the computer, and
additional (re)schooling of the workforce in this sector will also be required.
In summary then, organizations will strive to keep their employees equipped with an up-to-date and
sufficient level of knowledge for them to be able to make effective use of the ever-evolving
applications of micro-electronics technology, and examples have been given to illustrate this in
multiple sectors and systems (e.g. healthcare, science and administration). It is no longer about
replacing employees when the required skillset changes, but about periodically re-educating the
existing workforce. This constant aim to maintain a flexibly skilled workforce can therefore be
interpreted as another meta-rule associated with micro-electronics technology.

3.3.3. Data hoarding
As noted in the previous section, micro-electronics technology opens up better, as well as new, forms
of data collection and analysis:
“The Advisory Group limits herself to the conclusion that micro-electronics will influence the
speed at which the consecutive phases of information-storage, -processing, -maintenance and
-transfer develop, and will also generate new technological possibilities.” (Rathenau et al.,
1980, p. 88)9
Because the components required for data collection (such as sensors) can be fabricated at a much
smaller size, it allows them to register particular quantitative variables that were not easily measured
before because they have to be measured at such a small scale (e.g. medical parameters). The small
size of micro-electronics also makes it easier to integrate components into designs, so that it hardly
becomes more difficult or more expensive to place sensors in existing products in order to monitor all
kinds of variables.
A healthcare example has been provided. Micro-electronics components allow the registration of
medical parameters that were too difficult to measure before. Apart from monitoring, the increasing
storage capacity also allows the creation of extensive electronic patient files (Rathenau et al., 1980, p.
69-72). In management and decision-making, the improved possibilities for data processing allow for
mathematical analysis of problems and modelling of possible solutions in support of the decisionmaking process, for which previously existing computers lacked the necessary computing power
(Rathenau et al., 1980, p. 72). The increasing computing power and computing speed made possible
by micro-electronics technology also allows for real-time and near-perfect control and monitoring of
traffic (Rathenau et al., 1980, p. 72). Similar applications can be applied to the surveillance of public
space, in the form of cameras or through the registration and tapping of existing telecommunication
structures such as the telephone network (Rathenau et al., 1980, p. 71-72).
At this point, it remains to be seen to what extent unlimited data hoarding would truly become the
norm in many of these systems, as questions of privacy are already resurfacing. The section has shown
however, that data-based applications are already surfacing in multiple systems (e.g. healthcare,
management, transport and public safety), and at the time of publication of the 1980 report by
Rathenau et al., there is yet to appear a clear answer to the question where the limit to data collection
and analysis should be set. The same goes for the question of the expected sphere of influence of databased applications. At the time, it therefore appears to be a feasible strategy to collect data where
possible, and to figure out the usefulness of the data later. As noted above, collection and analysis of
data is not new. Micro-electronics technology merely allows the collection and analysis of more
different types and larger amounts of data than was possible before. In this regard, data hoarding is
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interpreted as a new phase in data-basing as a meta-rule, made possible by micro-electronics
technology. Section 3.5.2 of this chapter will treat privacy issues as a societal-ethical mechanism
influencing the further spread of this meta-rule, and the topics of databasing and privacy will be
revisited in subsequent chapters as well.

3.3.4. Inclusive growth
Regarding (meta-)rules, the notion of inclusive growth was the last to appear from the content analysis.
Inclusive growth implies a focus on growth that is not merely limited to economic growth, but includes
development aimed at narrowing the gap between the developed and developing world, as well as
development that has less impact on the environment and/or contributes to its restoration:
“In recent years, economic growth is no longer seen as the only possible solution for economic
as well as other societal issues. Selective growth is increasingly promoted.” (Rathenau et al.,
1980, p. 40)11
When formulated as a rule, it would be that organizations strive to contribute to social equality and
sustainability through their corporate strategies. The report by the Rathenau Advisory Group claims
that micro-electronics technology could influence these goals in both positive and negative ways.
On the one hand, micro-electronics applications allow for more flexible and accurate regulation of
energy consumption and emission of heat and waste particles. Therefore, if widely implemented, the
cumulative effect could contribute to a significant reduction in energy consumption and harmful
emissions, and thus to sustainability.
“Micro-electronics have the potential to improve the energy consumption of appliances and
reduce the emissions of heat and waste particles in all kinds of processes through better process
management.” (Rathenau et al., 1980, p. 66)12
On the other hand, flexible robotization allows for more extensive replacement of human labor by
robots, which brings overall production costs down. It is then not necessarily cheaper to outsource
labor to the developing world, where human labor is cheaper. Outsourcing of human labor to the
developing world is a trend that contributed to a better economic situation in developing countries,
but one that could be reversed by the large-scale introduction of flexible robotization in the developed
world.
“The international division of labor as it is pursued by the industrialized world, in which laborintensive industries are outsourced to developing countries, could be undone or at least brought
to a stop.” (Rathenau et al., 1980, p. 75)13
Rathenau et al. do not provide specific examples of these effects taking place already as a result of the
introduction of micro-electronics technology. Aiming for inclusive growth can therefore not be
interpreted as a meta-rule. It is mentioned here, however, because the Rathenau Advisory Group
appears to believe that it is a possible, perhaps even plausible trend that could take off in the future,
and is therefore an interesting notion to revisit in the subsequent chapters.

3.3.5. Conclusion
Content analysis of the report by the Rathenau Advisory Group (1980) has revealed three meta-rules
that can be associated with the development of micro-electronics technology. The first of them,
flexible robotization, can be interpreted as a new phase in the longer-existing meta-rule of the search
for increased labor productivity, and is already manifesting itself in multiple systems. Related to this,
it is very likely that the aim for a sufficiently adaptive and flexible workforce is an inevitable
consequence. The section about data hoarding is still surrounded by a lot more uncertainty regarding
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the size of its sphere of influence, but that this rule has started to emerge in multiple systems has been
shown. Lastly, the notion of inclusive growth has been presented as a rule that has not quite taken off
but is deemed likely to appear in the future as a result of further technological and societal
developments. For a schematic overview of the meta-rules identified in this section, see Table 3.2,
after which the chapter turns to the mechanisms that stimulate or are expected to stimulate the
further spread of these meta-rules.
Meta-rule
Flexible
robotization

Description
Increasing labor productivity through the replacement of
human labor by more flexible types of robots

Maintaining a
flexible workforce

Periodical re-education of the workforce to stay equipped
for a more rapidly changing techno-economic environment

Data hoarding

Collection of increasing amounts and types of data

Systems
Fabrication
Administration
Healthcare
Transport
Retail
Administration
Healthcare
Science
Healthcare
Transport
Management
Public safety

Make increasing contributions to social equality and
sustainability
*This should be interpreted as a speculative meta-rule to
Aiming for inclusive which micro-electronics could contribute, and which is
growth*
expected to take off in the future
Table 3.2: Overview of meta-rules identified through content analysis of Rathenau et al. (1980).

3.4. Stimulating mechanisms
Changes in guiding visions and beliefs, as represented by meta-rules, take place under a variety of
possible influences. Technological development can enable types of applications that were simply
impossible before, but it can also influence meta-rules indirectly through economic effects. Various
options also tend to be judged according to an existing cultural frame of reference, which might result
in those alternatives being selected that fit the existing norm the best. However, established norms
may result in problems, leading to public pressure to solve those problems. Finding appropriate
solutions may in some cases require a different way of thinking, therefore leading to new or adjusted
(meta-)rules being followed.
The content analysis performed on the report by the Rathenau Advisory Group (1980) has resulted in
the identification of three stimulating mechanisms that are deemed relevant to the emergence and
spread of meta-rules associated with micro-electronics technology: The economics of integrated
circuits (IC’s), the increasing functionality and capacity of computers and the formal-logical culture that
is characteristic of the age of modernity.

3.4.1. Economics of micro-electronics
There are many different micro-electronics components that can fulfill particular logic functions. By
designing a complete system of these components that work together, it can fulfill many complex
functions. When such an entire system is produced as a single unit, it is called an integrated circuit.
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Over the past decades, it has become possible to create integrated circuits that have become smaller
and smaller, while still being able to fulfill all of the functions their predecessors could. As a result, the
integrated circuits have also become cheaper. Both of these developments have made integrated
circuits accessible to small- and medium-sized companies, as well as individuals, whereas before only
large companies were able to afford integrated circuits. The small size of the newer integrated circuits
have therefore made them a more attractive option in an economic sense.
“Technical and economic barriers that, until recently, prevented further automation, are now
being conquered because of the smaller sizes and lower prices.” (Rathenau et al., 1980, p. 9)14
“The continuous improvement of the price/performance-ratio of micro-electronics will lead to
earlier substitution of labor for capital, in an economic sense. Especially in the case of an
expected rise of factual wages.” (Rathenau et al., 1980, p. 39)15
As noted in section 3.3.1, flexible robotization is pursued because of the expected improvements in
labor productivity. Ultimately, higher labor productivity should lead to lower costs, but in cases where
the necessary equipment is more expensive than manual human labor, robotization may still be
unattractive. The continued decrease of the size, and therefore price, of integrated circuits, while
retaining the same, or even higher levels of functionality, gradually makes robotization based on
integrated circuits a relatively more attractive alternative. In this case, flexible robotization is slowly
becoming a more and more favorable option in multiple systems simultaneously, driven mainly by
economic conditions, without a specific spread effect from one particular system to the next.
In section 3.3.2, it was explained how widespread implementation of micro-electronics technology,
including flexible robotization, leads to changes in the nature of demand for human labor as well,
mainly through the supporting role of computer technology in many types of jobs. Therefore, the
economic attractivity of alternatives based on micro-electronics technology can also be an indirect
driver of the meta-rule that states that flexibility of the workforce should be something to aim for.
Furthermore, in their 1980 report, the Rathenau Advisory Group speaks of a micro-electronics
revolution. While this revolution will have its impact on job availability, education and various societalethical issues, the group concludes that the Dutch government would be unwise if they did not
stimulate activity in the micro-electronics sector:
“The results show that, in general, slowing down the application of micro-electronics
technology would not be a useful strategy in the Netherlands. The international economic
competitiveness of the country would be unacceptably affected.” (Rathenau et al., 1980,
p. 11)16
The expectation is that micro-electronics will create a huge new global market, and not taking part in
this development would mean that the national economy would suffer from a huge loss of competitive
power. Next to the decreasing costs of integrated circuits and computer technology, micro-electronics
therefore also provide the perspective of increasing revenue. Through the publication of the report,
the Rathenau Advisory Group can inspire companies and organizations to invest in development of
new micro-electronics components and applications. In particular, the report notes that there exists a
gap in the market concerning software development, which would be very well suited to the Dutch
economic environment. Development of software, or new micro-electronics applications in general,
requires knowledge that is lacking in the basic educational package. Therefore, periodical re-education
would be required to keep up with the latest technological advances.
Informing and inspiring the public through publication of research reports could therefore stimulate
the emergence and spread of the meta-rule describing the necessity for flexibility of the workforce,
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but whether or not the public and the economic sector will actually pick up on this conclusion remains
to be seen. Some sectors might be better suited or better equipped to incorporate micro-electronics
R&D efforts into their existing processes than others, and as new applications are developed, new
sectors may be able to benefit from this front work, but this remains entirely speculative, as Rathenau
et al. do not make any specific claims regarding this matter.

3.4.2. Technological development
The previous section has explained how the decreasing size of integrated circuits has allowed the
products in which they are integrated to become smaller. While this has economic benefits, it has also
opened up new fields of application. The required precision of sensors, for example, depends on the
variable that is measured.
For example, micro-electronics technology can be installed in office spaces for climate control
purposes (Rathenau et al., 1980, p. 74). In this case, it is relatively less important how large the sensors
are, or how precise the variables are measured. Measurement of various clinical-chemical parameters
in healthcare, however, are a wholly different story (Rathenau et al., 1980, p. 69). In order to be able
to measure some of the parameters, sensors have to be sufficiently small to be able to measure them
at all. But to draw useful conclusions from them, the measurements also need to be sufficiently
precise. There used to be a trade-off between size and capacity, but the continuous shrinking of microelectronics components, while maintaining capacity, has even brought such healthcare applications
within reach. Since micro-electronics can be applied for flexible robotization as well as data collection
and analysis, the technological developments can stimulate the emergence of all three meta-rules that
were identified in section 3.3.

3.4.3. Formal-logical culture
Mankind’s curiosity has led them to attempt to find all kinds of explanatory relationships between
phenomena it observes in the world.
“For a long time, mankind has attempted to incorporate precision and exactness in its thinking,
and has wanted to determine for sure what is ‘true’ and what is ‘untrue’.” (Rathenau et al.,
1980, p. 17)17
“Meanwhile, micro-electronics represent a powerful tool exactly for capturing those aspects of
society that can be expressed in such a formal-scientific way.” (Rathenau et al., 1980, p. 17)18
Micro-electronics applications are built up from large amounts of connected logical components.
Therefore, micro-electronics components allow the analysis and presentation of information in a way
that fits this pre-existing desire of humans to present and understand relationships between
phenomena in a formal-logical way.
Some processes that used to be difficult to quantify, or expressed in this way, can now be explained or
measured in the same formal-logical way through the use of micro-electronics technology. As
mentioned in section 3.3.3, it was impossible for doctors to accurately measure some clinical-chemical
parameters, so patients had no choice but to trust the expertise and judgment of the doctor based on
other parameters and symptoms. Similarly, many scientific problems were unsuited for quantitative
approaches, so qualitative alternatives were used (Rathenau et al., 1980, p. 69). However, now that
developments in the field of micro-electronics technology has made it possible to measure these
medical parameters or to approach these scientific questions in a quantitative way, practitioners tend
to veer back to this formal-logical base that has guided humans for centuries.
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3.4.4. Conclusion
In fact, the aforementioned stimulating mechanisms interact and combine, opening up larger windows
of opportunity for the meta-rules identified in section 3.3 to become established as new norms
regarding digitization. The healthcare example used previously illustrates this best. The shrinking of
sensors has opened up the possibility of measurement of particular medical variables that were
practically unmeasurable before, from a technological perspective. The same shrinking process,
however, has also made the sensors more affordable. Thirdly, the formal-logical culture that is fairly
dominant in human culture, causes patients to place more trust in data and formal-logical relationships
than in the doctor’s judgment, especially if the former is a feasible alternative.
Table 3.3 provides an overview of the meta-rules and their associated stimulating mechanisms, after
which the chapter turns to the possible barriers that might prevent the meta-rules from spreading
further.
Mechanism
Economics of microelectronics technology

Technological
development

Formal-logical culture

Meta-rule

How?

Flexible robotization
Simultaneously in multiple sectors
Maintaining a flexible workforce
Data hoarding
Gradually, depending on a sector's
technological complexity and
Flexible robotization
required level of precision
Maintaining a flexible workforce
Higher speed and capacity for data
storage and analysis. Simultaneously
Data hoarding
in multiple sectors
Formal-logical representation as
default. Data-based solutions fit this
Data hoarding
view

Table 3.3: Overview of meta-rules and stimulating mechanisms. Based on Rathenau et al. (1980).

3.5. Barriers
The content analysis of the report by the Rathenau Advisory Group (1980) has also revealed two
mechanisms that act against the further spread of the identified meta-rules: the expected effect of
micro-electronics technology on job availability, and questions raised about privacy in response to
increasing levels of data hoarding.

3.5.1. Job availability
As said in section 3.4.1, the Rathenau-group advises that the Dutch government must stimulate
investments in micro-electronics development in order to remain competitive on the global market.
However, that does not mean that all types of investment trajectories are equally suitable.
“Micro-electronics will also contribute to an improvement of labor productivity. On that basis,
the development of micro-electronics could only be seen as positive, if not for the danger it
poses to job availability.” (Rathenau et al., 1980, p. 55)19
At the time, the country already suffered from a lack of jobs. One can imagine then the fear that
robotization will lead to even further loss of jobs and economic crisis. Section 3.3.1 has explained how
the administrative sector is expected to be affected most by the process of flexible robotization. It can
therefore be expected that people active in that sector will be most vocal about it, and will attempt to
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slow the process down. Publication of the report by the Rathenau Advisory Group could catalyze this
effect. On the other hand, in industry and fabrication, processes of mechanization and automation
have been taking place a lot longer, and the implementation of flexible robotization in those lines of
work will probably have less effect on job availability there. Apart from administration, Rathenau et al.
do not go into detail about how micro-electronics technology is expected to influence job availability
in other sectors.

3.5.2. Privacy
Privacy mostly relates to the meta-rule of data hoarding. As soon as data collection and analysis relate
to personal data, things get complicated and people get worried.
“Through an analysis of people’s motives for feeling that their privacy is infringed upon, the
committee concludes that this mostly occurs when it concerns more or less sensitive data, along
with the fear that possibilities exist for professional collection and distribution of this data.”
(Rathenau et al., 1980, p. 70-71)20
It turns out that people are afraid that their personal data are shared with other parties without their
permission, and that the data are then used to make decisions about their person without having the
possibility of objecting to the decision or its basis. Apart from a guarantee that the collected data is
correct, there is a wish that the purpose of data collection is clearly specified and that no data is
collected if it is unnecessary for the stated purpose.
This mechanism interacts with the tendency to organize society in formal-logical bits. Again, the
healthcare example helps to understand this. Patients tend to prefer diagnosing on the basis of precise
measurements instead of subjective interpretations of their symptoms. However, it becomes a
problem when all of these measurements are stored in an electronic patient file and the patient
himself has no control over the contents of this file and the organizations that the file is shared with
(Rathenau et al., 1980, p. 72).
Data can also be used for the identification and prosecution of criminals and/or terrorists. Such
systems work best if every citizen is recognized as a potential terrorist, but questions are raised about
the desirability of such a situation (Rathenau et al., 1980, p. 72). Should citizens not be able to live their
lives without fear of infringement on their privacy if they are not engaged in any criminal activities? A
delicate balance therefore has to be found between data analysis applications and the setting of limits
to data collection and -sharing activities, which is likely to influence the implementation and further
spread of data hoarding as a meta-rule.

3.6. Conclusion
The content analysis of the report by Rathenau et al. (1980) has revealed three meta-rules that have
emerged or are expected to emerge in dynamic interaction with the introduction of micro-electronics
technology in the Netherlands: flexible robotization, maintenance of a sufficiently flexible workforce
and data hoarding. In addition, the notion of inclusive growth has been treated as a rule that has not
quite spread to multiple sectors, but is expected to play a role in the future. Table 3.4 summarizes the
system-spanning characteristics of these meta-rules, along with their associated stimulating
mechanisms and potential barriers. The most important mechanisms are the economics of microelectronics technology and technological development. However, the cultural tendency to make sense
of the world in a formal-logical way also plays a role. Lastly, worries about further loss of jobs and
questions of privacy are provided as reasons to be careful about widespread adoption of microelectronics technology, and could therefore slow down the further spread of particular microelectronics-related meta-rules across systems.
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Meta-rule

Systems

Barriers

Mechanisms
Economics of micro-electronics
Flexible robotization Administration Job availability technology
Economics of micro-electronics
Fabrication
technology
Healthcare
Transport
Technological development
Retail
Maintaining a flexible
Economics of micro-electronics
workforce
Administration
technology
Healthcare
Technological development
Science
Economics of micro-electronics
Data hoarding
Healthcare
Privacy
technology
Transport
Technological development
Management
Formal-logical culture
Public safety
Table 3.4: Summary of meta-rules, affected systems and associated mechanisms. Based on Rathenau et al. (1980)

Table 3.5, below, illustrates whether the identified meta-rules are considered ‘new’, emerging as a
counter to a previously existing meta-rule, or whether they are considered as new phases of preexisting meta-rules. It also shows the classification of the meta-rules and their predecessors according
to the distinction made by Schot and Kanger (2018) between First and Second Deep Transition
characteristics.
Flexible robotization and data hoarding are regarded as new phases of pre-existing meta-rules:
increasing labor productivity through mechanization/automation, and data-based solutions,
respectively. Maintaining a flexible workforce has occurred in opposition to specialization, as a result
of the process of robotization. All of them are considered to be characteristic of the First Deep
Transition. This is because flexible robotization and maintaining a flexible workforce contribute to
conserving the mass-production that is typical of the First Deep Transition, according to Schot and
Kanger (2018). Data-basing/-hoarding is not specifically classified by Schot and Kanger, but the
examples mentioned in the Rathenau report are mostly directed at the use of data for automation
purposes, and are therefore also classified as First Deep Transition meta-rules.
The example of inclusive growth, which is merely regarded as a regular rule at this point, has been
included in table 3.5 because it does illustrate that the potential of micro-electronics to contribute to
a Second Deep Transition is recognized in the 80’s, even though it has not (yet) succeeded in being
widely adopted in multiple systems.
Now, the report turns to the content analysis of a series of reports published in the mid-90’s, all part
of a single program of digitization research called the Fatima-project.
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Meta-rule

Classification

Flexible robotization
New phase: Labor productivity

Description
It marks a new phase in the search for
increasing labor productivity through
1st Deep Transition mechanization/automation.
1st Deep Transition

Maintaining a flexible work force
As opposed to: Specialization

Due to rapid changes in micro-electronics
applications and the associated required
skillsets, flexibility of the workforce, as
opposed to one-time specialization, is
1st Deep Transition becoming the new norm.
1st Deep Transition

Data collection and analysis is not new,
but micro-electronics applications open
up data-based applications involving
Data hoarding
1st Deep Transition more types and larger amounts of data.
applications open up data-based
New phase: Data-based solutions 1st Deep Transition applications involving more.

Aiming for inclusive growth
As opposed to: Aiming for
economic growth only

A shift in focus from economic growth
only to growth that is also aimed at
decreasing social inequality and
2nd Deep Transition contributes to a more sustainable society.
1st Deep Transition

Table 3.5: Meta-rules, their predecessors and deep transition classifications.
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4. Results: 1980-1995
Analysis of Fatima-project publications by the Rathenau Institute in the mid -90’s on
the topic of public information
Since the publication of the report by the Rathenau Advisory Group in 1980, the Rathenau Institute
was being founded, and while there exist some working documents related to the topic of digitization
from the 80’s, the next major wave of official publications stem from the early 90’s. These documents
were part of a series of connected publications on the topic, branded as the Fatima-project. It is this
project that is the focus of the content analysis described in this chapter.

4.1. Introduction
Ever since the widespread introduction of micro-electronics technology, the potential for its
implementation in communication, independent of time and space, has been recognized. Over the
years, many countries have invested in the exploitation of new information and communication
infrastructures based on micro-electronics technology. In December 1994, the Dutch government
presented the Nationaal Actieplan Elektronische Snelwegen: Van Metafoor naar Actie, stating the
intention to connect to such new, international information and communication infrastructures
(Tweede Kamer der Staten-Generaal, 1995).
Following the research performed by the Rathenau Advisory Group in 1980, the Nederlandse
Organisatie voor Technologisch Aspectenonderzoek (NOTA) was founded, which would be concerned
with more structural research into the societal consequences of technological and scientific
developments. The organization was renamed to Rathenau Institute in 1994. That was right about the
time when the Dutch National Action Plan for Electronic Highways was developed and presented.
Questions were raised about what role the Dutch government should play in the exploitation,
operation and maintenance of the new information and communication infrastructures, as well as the
extent to which the execution of the other tasks of the government would have to be reconsidered in
light of the increasing digitization in various sectors.
These questions formed the basis of the Rathenau Institute’s Fatima-project. In order to find answers
to the questions, the project encompassed five historical studies, nine workshops, a politicaleconomical study and an aggregation of results from various discussions. Many of the results from
these activities have been bundled in one final publication: Een kwestie van toegang (Baten & Ubacht,
1995), which is the primary focus of analysis in this chapter.
The publication has been subjected to a content analysis, in order to discover meta-rules associated
with the early implementation of new micro-electronics technology in the 90’s and the subsequent
focus on information and communication infrastructures, or the so-called electronic highways. As was
the case with the report from the Rathenau Advisory Group, the publications do not mention these
meta-rules explicitly. This is because the Rathenau Institute’s focus is on the societal consequences of
technological and scientific development, and not on (meta-)rules. Also, the focus of the Fatimaproject publications is the public domain of information provision, so the system-spanning
characteristic of meta-rules is not always directly apparent from these publications. Therefore, while
this chapter is based mostly on the bundle by Baten and Ubacht (1995), it is supplemented by insights
gained from content analysis of several other publications that are part of the Fatima-project.
Together, content analysis of these publications has led to the identification of several systemspanning patterns that have consequently been interpreted as meta-rules. Next to the identification
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of the meta-rules themselves, several mechanisms have been discovered that are expected to either
stimulate or inhibit the emergence and spread of the meta-rules to additional systems.
The following section of this chapter will provide brief descriptions of the investigated reports and
connect them to the deep transitions theory by Schot and Kanger (2018). Section 4.3 describes the
meta-rules that were discovered through the bottom-up content analysis. The sections after that treat
the mechanisms, identified through the content analysis, that can potentially contribute to or inhibit
the spread of meta-rules associated with this next phase of digitization taking place in the Netherlands.
The chapter will end with a revisit of First and Second Deep Transition characteristics and some
concluding remarks.

4.2. Fatima-project overview and deep transitions
Halfway through the 90’s of the previous century, information and communication technologies (ICTs)
are still seen as economic opportunities that cannot be afforded to be ignored if the country wishes to
remain internationally competitive, especially because a large part of the international competition
has also embraced the potential of new information and communication infrastructures and
applications:
“For economic growth, we are urged to look in the direction of ICTs.” (Baten & Ubacht, 1995,
p. 16)21
“It is interesting to see how this leads to an almost worldwide embrace of what is seen as a
fixed point on the horizon: the electronic highways.” (Baten & Ubacht, 1995, p. 18)22
In addition to economic opportunities and effects, Baten and Ubacht conclude that many people share
the expectation that an information-based revolution is unfolding, and that it will have as large an
impact as the industrial revolution had in the preceding century, and that this warrants an extensive
exploration of the role that the Dutch government should play in these developments:
“The answers do not provide as much to hold on to in the current era, in which there continue
to be more indications that we live in the beginning phases of a new ‘revolution’, the
informational. It is predicted that this revolution will have as deep an impact on societal
structures as the industrial revolution turned out to have.” (Baten & Ubacht, 1995, p. 77)23
These quotes represent a recognition of the many areas of application of new information and
communication technology, and of the expectation that these will have impacts in various systems.
Een kwestie van toegang also represents the concluding piece of the Fatima-project, which can be
regarded as the most comprehensive coverage of digitization by the Rathenau Institute in the early
90’s. The combination of these reasons is why this publication was selected as the primary point of
focus for this chapter, but several other publications have been selected to complement it.
As noted above, the Rathenau Institute’s primary task is to stimulate public debate about the societal
impact of technological and scientific developments, and to inform and advise the Dutch parliament
in preparation of policies regarding these developments and effects. It is therefore not surprising that,
at the start of an information-based revolution, the focus is on the public domain of information
provision and the role that the government should play in the exploitation, operation and maintenance
of new information and communication infrastructures. Consequently, the effect of new ICTs on other
systems remains relatively underexposed in the Fatima-publications.
The book chapter Overheid en Digitale Steden (Schalken & Moorman, 1995) describes several
initiatives of Dutch municipalities aimed at setting up Digital Cities. These are online representations
of the actual cities, to which citizens can log in, in order to obtain government information, engage in
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public discussions, and gain access to a variety of other digital services. While essentially another
example of information provision in the public domain, the additional digital services that these Digital
Cities can provide touch upon many other socio-technical systems, such as the built environment,
education and politics. In the rest of this chapter, examples from the Digital Cities will therefore be
added to the results of the content analysis of Een kwestie van toegang (1995), in order to illustrate
the system-spanning potential of the new information and communication technologies.
Another publication from the Fatima-project, The New Telecommunication in the Netherlands
(Mansell, Davies & Hulsink, 1995), describes the increasing convergence of formerly separate
telecommunication technologies and infrastructures. Some specific examples and notions from this
report will be used in the illustration of particular meta-rules and mechanisms in this chapter.
Together, the Fatima-project publications have been analyzed, in order to discover similar search
directions regarding the application of information and communication technologies and similar lines
of reasoning behind these decisions. While meta-rules, as well as guiding visions and goals are not
specifically articulated in the reports, a content analysis from a meta-rule perspective has allowed
inferences to be drawn about these topics nonetheless. The expectations are that new information
and communication technologies and infrastructures, as well as associated effects and issues are likely
to take place in multiple sectors and systems, and examples will be provided to show this. The next
section will describe and illustrate the meta-rules that were identified through the content analysis.

4.3. Meta-rules
This section describes the meta-rules that were discovered through the content analysis of the Fatimaproject regarding the societal effects of and expected issues with the implementation of new
information and communication technologies and infrastructures. Combining the results from the
various reports, several trends have been identified that are expected to take place in multiple sectors
and systems, thereby shaping further innovation. These trends are subsequently interpreted as metarules. Some of them have been identified earlier, in the previous chapter, but also new meta-rules
have emerged as a result of various mechanisms.
First of all, the new information and communication technologies have enabled new types and forms
of information collection, as well as provision. The Fatima publications most extensively treat the
supply side of these new forms and carriers of information, which has also caused the emergence of
new worries, as well as the resurgence of pre-existing issues. The meta-rule associated with these
trends is the aim for pluralism of both information itself and the media that provide the information.
This also empowers consumers of information to put together their own package of information,
comprised of various media and types of information. Therefore, another meta-rule related to ICTs is
the aim to empower citizen individualization.
Also related to these developments is the search for possibilities to interconnect information and
communication infrastructures that were previously separated. While a variety of media can be used
to provide information, it is not always easy for consumers of information to switch between them.
Interconnection of various information and communication infrastructures contributes to the practical
realization of access to a variety of information supply media.
Lastly, general data hoarding continues to be a trend in the ongoing digitization of the Netherlands. As
technology develops, it becomes possible to collect even greater amounts and more types of data. In
relation to consumers, such data can be analyzed to obtain a general image of a market, and the range
of supplied products can then be adjusted to fit the majority of customers in order to maximize profits
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and minimize costs. From a customer perspective, this means a less pluriform supply of information
and minority groups might not be properly represented in this package.

4.3.1. Pluralism of information and media
In a free democracy like the Netherlands, one of the basic rights of citizens is their right of access to a
pluriform supply of information, as well as the right to freedom of speech. With media like radio and
television, that were characterized by a limited availability of broadcast frequencies, government
regulation was necessary in order to ensure that many different movements and pillars of society had
equal opportunities to broadcast their ideas to the public. This is to ensure that citizens have access to
a package of information of which the variety is a good representation of society as a whole. In
addition, access to alternative viewpoints stimulates confrontation of opinions and public discussion,
which is at the base of any democracy.
Through technological innovation, convergence of formerly separate information and communication
infrastructures, and the exploitation of new media like the internet, have become possible. These
developments mostly negate the scarcity of broadcast channels, which makes it possible for
information providers to supply their information through a multitude of media, without being limited
by other providers that broadcast their information over the same channels.
“The information-infrastructure is nothing else than the integration of all kinds of information
and the ways in which this information is presented. For example, information about municipal
regulations that you can request from your PC at home.” (Baten & Ubacht, 1995, p. 19)24
This quote provides the example of how information about municipal regulations can now also be
obtained from the internet, in addition to being available at the town hall. Examples from the Digital
Cities show this same trend, which is illustrated by Table 4.1, below.
System
Tax system
Tourism
Politics

Example
Availability of online information folders
Online information about tourist attractions and events
Online information about (local) political parties and their programs
Possibility of online communication with party representatives
Online opinion polling and public discussion over policy proposals
Communication Electronic mail functionality
Table 4.1: Examples of online availability of information and communication services.
Based on Schalken & Moorman (1995, p. 269-270).

All of the digital functionalities and services in Table 4.1 have another representation in the ‘real’
world. Next to their online availability, information about tax declaration, touristic sites and political
parties can also be obtained through the regular mail system, at tourist offices or the town hall. In
addition, political parties and tourist attractions also broadcast their programs, viewpoints and
information through newspapers, radio and television. There appears to be an increasing focus on the
production and spread of various types of information and the above examples show that there is
specific attention for diversification of the types of media through which this information is provided:
“If I am right, there is even a case of a large-scale shift from the production of goods, to the
production of information and everything that is associated with that. The changes take place
rapidly, and actually keep speeding up.” (Baten & Ubacht, 1995, p. 16)25
This section therefore shows that the aim for a pluriform supply of information, which has existed for
decades, is now accompanied by the aim to provide the information through a wide variety of media,
made possible by the more or less unlimited access and capacity that is characteristic of new
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information and communication technologies. This development can then be interpreted as a metarule associated with new ICTs and related infrastructures.

4.3.2. Interoperability of technology
The 90’s mark a period of privatization of the telecommunication sector. This has opened up the
market of information supply to competition. Generally, the introduction of competition stimulates
innovation, since that is how a company can set itself apart from competitors. It also means that
producers of information are no longer dependent on the public broadcasting infrastructure that used
to operate on the basis of monopoly. This development has opened up possibilities for vertical
integration of network operation and content- and service provision:
“The nice thing is that the old separation between the infrastructure operator and the supplier
of services is increasingly disappearing.” (Baten & Ubacht, 1995, p. 19)26
Next to this vertical integration, some businesses might also be guided by the meta-rule described in
the previous section: pluralism of information supply. Where businesses strive to offer their content
and services through a diverse range of media, it might be more efficient to search for ways to
interconnect the separate infrastructures of the various media. The content analysis has therefore
revealed such a trend towards interoperability of formerly separate information and communication
networks in the telecommunication sector:
“Digitization has made it possible for traditionally separate sectors such as telecommunication,
broadcasting and the software- and audiovisual industries to increasingly merge together.”
(Baten & Ubacht, 1995, p. 18)27
“Technical convergence is leading to overlaps between infrastructures.” (Mansell, Davies &
Hulsink, 1995, p. 31)
From a technological point of view, this example of interoperability is limited to networks in the
telecommunication sector that used to be separate and are now able to operate and interact with each
other. The personal computer (PC) also has the capacity to connect to the internet. As noted, the
personal computer can be used to gain access to digitized information from the government, tourist
bureaus, political parties and a wide variety of interest groups. While in the beginning stages,
integration of telecommunication networks has started to include separate consumer technologies
such as the PC, which can be seen as a gateway that provides access to a wide variety of information
that can be considered part of many different sectors and systems.
Nevertheless, interoperability of technology can, in this period, not be interpreted as a meta-rule,
because the system-spanning characteristic can only be found indirectly through the role of the
personal computer as a gateway to the internet, which provides access to information from many
different sectors and systems. It is worth mentioning here however, because interoperability of
technology returns as a meta-rule in a later phase of the digitization of the Netherlands, which will be
treated in the following chapter.

4.3.3. Individualization
As a result of the aim for pluralism of information types and the supplying media, information
consumers have increasing possibilities to construct their own, individualized package of information
that they wish to consume:
“Technical innovations are creating new environments in which users have greater control over
what information is produced and how and by whom it is consumed.” (Mansell, Davies &
Hulsink, 1995, p. 19)
39

“The model of collective citizenship is being replaced by an individualistic and utilitarian model,
in which the emphasis is placed on citizens’ own responsibility.” (Baten & Ubacht, 1995, p. 17)28
Previously, the information presented to citizens through media such as radio and television was
mostly limited to what was offered by a particular network operator, and freely switching between the
content offered by various network providers was either very difficult or very costly. The convergence
of various information and communication infrastructures and the emergence of new platforms such
as the internet has provided content suppliers with a lot more channels to broadcast their information.
Consequently, this has made it technically possible and also cheaper for consumers to construct their
own package of information for consumption.
Similarly, a person’s ability to get into contact with interest groups or like-minded hobbyists was mostly
limited to the interest groups that were present in their direct neighborhood. The internet, with the
Digital Cities as a specific example, has allowed citizens to cross borders that used to be quite difficult
or time-consuming to cross. Online interest groups have emerged, covering a wide variety of topics,
through which like-minded people can communicate electronically, in real-time, in order to discuss
topics and even have meetings:
“News groups and other forums have discussed for years now, spanning an infinite amount of
topics, varying from dogs, cats and other pets to international politics and information
technology.” (Schalken & Moorman, 1995, p. 267)29
These examples illustrate how new information and communication technologies and infrastructures
are not only individualizing consumption of information, but are also individualizing recreational
activities in the social sphere. One can simply connect to a community dedicated to a particular topic,
and once the user loses interest, he can freely leave the community again and search for another one
that serves the user’s interests of that moment.
While individualization of information consumption has been able to occur because of developments
in information and communication technologies, the general notion of individualization is not new. In
the 60’s, Dutch society already started to ‘depillarize’. Especially the large group of society branded as
‘the working class’ demanded that they should be individually recognized for their skills and
contributions, instead of being placed in traditional and generalized groups of society (Bryant, 1981).
Therefore, the desire for more individual freedom can therefore be interpreted as a pre-existing metarule, which enters its new phase through the emergence of the desire for more individualized
consumption of information. This new phase is associated with new information and communication
technologies and infrastructures, which is closely connected to the meta-rule of information pluralism
and the rule describing convergence of telecommunication infrastructures.

4.3.4. Data hoarding
The drive to collect increasing amounts and types of data that was described in the previous chapter
has not disappeared in the fifteen years since. The trend of shrinking micro-electronics components,
while increasing the capacity of integrated circuits has continued, which therefore allowed the
fabrication of computers with increasing processing and storage capacity. From an economic point of
view, these computers have also become more affordable for small- and medium-sized enterprises
and individuals.
For businesses, it has become technically and economically possible to collect and analyze even larger
amounts of data, and since more people have become connected to the internet, more information
has also become available regarding the online behavior of users. Through the interconnection of the
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internet and other information infrastructures, these opportunities for customer data collection are
strengthened even further:
“Information about your viewing- and buying behavior, who you communicate with, how long
and how often; all these data are registered. And indeed those data provide many commercial
opportunities.” (Baten & Ubacht, 1995, p. 21)30
Analysis of the data can be used in two ways. It is either analyzed to allow personalization of the goods
and services that are offered to an individual, or it is analyzed to create a general image of a particular
market and the supply of goods and services by a business is adjusted to serve the majority, leading to
a less diverse range of products. The latter is what the authors from the Fatima-project have observed
with the Dutch public broadcasting network, and they express a certain likelihood that this is to take
place in other systems concerned with information supply as well:
“We are slowly moving towards a situation in which the majority vote counts. We see this
happening in broadcasting, and it is not unthinkable that it will happen in other areas of
information service provision as well.” (Baten & Ubacht, 1995, p. 23)31
Through this specific path, the drive to collect increasing amounts and types of data is interpreted as
a meta-rule that competes with the meta-rule concerning pluralism of information because data
hoarding and its application to serve the masses is more likely to lead to a more limited variety of
information being on offer.
Conversely, collection of customer data can also be analyzed and applied to the provision of
personalized goods and services. Through that path, data hoarding can actually lead to a more
pluriform supply of information, tailored to the individual. Unfortunately, the reports by the Rathenau
Institute do not provide multi-system examples of this type of personalized service delivery based on
customer data analysis.
When compared to the notion of data hoarding identified in the previous chapter, the addition here is
that data hoarding starts to include more types of data sources, because a growing number of smalland medium-sized enterprises, as well as individual consumers, are connected to and making use of
the new information and communication infrastructures. The meta-rule is thereby expanding,
reinforced by the increasing interconnectivity of information and communication infrastructures.
Depending on the route it takes, it can act both as a stimulant of, or as a barrier to individualization
and pluralism of the information supply.

4.3.5. Privacy
The increasing processing and storage capacity for data also causes concerns of privacy to resurface.
In addition, the increasing interconnectivity of information networks and infrastructures also provides
possibilities for coupling of formerly separate databases, which can provide more complete and
comprehensive images of individuals without a specific purpose statement explaining the necessity for
such extensive analysis of those people. In the age of new information and communication
technologies and (converging) infrastructures, the call for privacy obtains a new dimension:
“Information about citizens is becoming more accessible. It raises the question whether it is
desirable that the possibilities offered by electronic highways are used to facilitate better
access to citizen information to political parties and government organizations. Citizens’
privacy plays a large role in this debate.” (Baten & Ubacht, 1995, p. 52)32
“It is not deemed desirable that separate files are unconditionally coupled so that extra
information about citizens can be generated.” (Baten & Ubacht, 1995, p. 52)33
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It should be noted that the above quotes relate to the collection of data and coupling of databases by
government organizations in order to obtain profiles of citizens. While the coverage of privacy is
limited to the public sector in the publications of the Fatima-project, the periodical resurfacing of
privacy as a widely shared societal-ethical issue and the aforementioned characteristics of data
hoarding in this new age of information and communication technology, does make it likely that data
hoarding and privacy also compete for dominance in sectors and systems outside of the public domain.
This is also an important point to restate in general, leading to the conclusion that maintaining a
minimum level of privacy can be interpreted as a meta-rule related to developments in information
and communication technologies, and that it competes with the meta-rule concerning data hoarding.
Of course, concerns about and calls for privacy are not new, and have been around in the pre-digital
age as well. However, this report is concerned with meta-rules associated with the process of
digitization in the Netherlands. Only now that specific measures are taken to guarantee a minimum
level of privacy in the digital sphere, can it be labeled as a digitization-associated meta-rule.

4.3.6. Conclusion
Content analysis of the various Fatima-project publications has revealed four meta-rules that can be
associated with the development of new information and communication technologies, as well as the
corresponding (and converging) infrastructures.
The first of them, pluralism of information, is defined as the drive to offer information representing
many different viewpoints and to offer this information through a wide variety of possible media. This
meta-rule competes with the data hoarding meta-rule, in case it is applied for the purposes of
identifying what types of goods and services the majority of customers want, and by adjusting a
business’ supply to suit the masses. On the other hand, data hoarding can also be pursued in order to
be able to provide personalized goods and services, thereby stimulating consumer individualization, or
in order to generate more complete and comprehensive profiles of citizens for use by government
organizations. Especially in this latter case, calls are made for maintaining a minimum level of citizen
privacy, which can be interpreted as a meta-rule that competes with this application of data hoarding
for ‘profiling’.
Lastly, the aim to facilitate interoperability of technology and formerly separate information and
communication networks and infrastructures has been identified as a rule. Through their connection
to personal computers via the internet, this can indirectly be seen as a trend that affects multiple
systems. As will be seen in the next chapter, equipment and technology that is more specific to
particular systems will also become connected to the existing networks and the internet, at which
point it can truly be interpreted as a meta-rule associated with the digitization of the Netherlands.
Before turning to the mechanisms that serve as stimulants and inhibitors of the emergence and spread
of the aforementioned meta-rules, Table 4.2 below provides a schematic overview of the findings
presented in this section.
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Meta-rule
Information
pluralism

Interoperability of
technology and
networks*

Individualization

Data hoarding

Privacy

Description
Supply of information from sufficiently diverse sources
through multiple media

Systems
Public
information
Tax system
Tourism
Politics
Communication

Development aimed at making various information
networks and infrastructures compatible with each other
*Can as of yet not be interpreted as an independent metarule, more as a rule supporting information pluralism
Facilitating consumers with options to put together their
own package of (information) consumption, more
Public
independently from popular demand.
information
Broadcasting
Social interest
groups
Public
Collection of increasing amounts and types of data
administration
Broadcasting
Maintaining a minimum level of privacy, in response to
Public
data hoarding
administration

Table 4.2: Overview of meta-rules identified through content analysis of Fatima-project publications.

4.4. Stimulating mechanisms
This section treats the mechanisms that contribute to the emergence and spread of the meta-rules
identified in the previous section. These mechanisms were identified through the content analysis of
the various Fatima-project publications. First of all, it should be noted that the mechanisms discovered
in the previous time period (Chapter 3) still have their effects in the time period that is under
investigation in this chapter. Those mechanisms were the improving economics of micro-electronics
components and the formal-logical culture underlying modern societies, which keep making it more
attractive for organizations to adopt data hoarding strategies.
Technological development still plays a role as well, but the developments that are of specific interest
to the time period described in this chapter will be specified in more detail in this section. This mainly
concerns the innovations that have allowed the interconnection of various information and
communication networks, and the personal computer as the gateway to pluralistic sources of
information. The content analysis has also revealed a new mechanism that is specific to the time period
that was under investigation in this chapter, which is the privatization of the telecommunication
market.

4.4.1. Technological development
Technological innovation has made it possible to interconnect the various information and
communication networks and infrastructures that existed before, but remained separate until this
point. In addition, the internet became part of this converging collection of networks as well. Further
improvements to the personal computer and the world wide web have made it possible for small- and
medium-sized enterprises and individuals to gain access to this network of networks too, which has
contributed to the emergence of some of the meta-rules described in this chapter.
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“Technical innovations are creating new environments in which users have greater control over
what information is produced and how and by whom it is consumed. Terminal equipment and
higher capacity switched networks enable varying degrees of interactivity.” (Mansell, Davies &
Hulsink, 1995, p. 19)
“Technical convergence is leading to overlaps between infrastructures.” (Mansell, Davies &
Hulsink, 1995, p. 31)
Through these developments, it has become easier for consumers to gain access to diverse sources of
information. This stimulates users to find the information that they perceive as interesting, instead of
passively consuming what is offered to them. In that sense, the technological possibilities empower
people to create an individualized package of information for themselves, which from an economic
point of view stimulates organizations to supply information through a wider variety of media and from
a wider variety of opinions and viewpoints. Thereby, the technical possibility to interconnect various
information and communication infrastructures stimulates the emergence of new phases in the metarules describing the aim for pluralism of information and individualization regarding information
consumption.
In addition, because information is consumed on an increasingly heterogeneous basis, the value of
data about information consumption has increased as well. Information consumption is a lot less
limited by what is on offer, which is why data hoarding practices aimed at discovery of consumption
trends becomes a more profitable strategy. Therefore, the technological developments and the
empowerment this has given to consumers of information, also inspires organizations to engage in
data hoarding and analysis practices.
Lastly, the technological development described here can be regarded as a result of the rule stating
that information system builders aim for interconnectivity of various information and communication
infrastructures. In that sense, there appears to be an interaction effect wherein this rule facilitates the
spread of the meta-rules of pluralistic information, consumer individualization and data hoarding to
additional systems.

4.4.2. Privatization
The other mechanism that has allowed businesses to diversify their supply is the privatization of the
telecommunication market, which has allowed the vertical and horizontal integrations that are
necessary to accomplish it.
“So significant is the changing nature of control that it has been suggested that a major
paradigm shift is taking place. This shift entails a move from a centralized and hierarchical
telecommunication network controlled by a single operator and isolated cable infrastructures
towards a more open and decentralized ‘network of networks’ in which infrastructure
operators access each others’ networks and provide access to service providers and
customers.” (Mansell, Davies & Hulsink, 1995, p. 17)
Allowing operators to build and maintain their own telecommunication networks, and providing access
to other service providers, opens up possibilities for the provision of different types of information
through various types of media. When the telecommunication network was still a monopoly, it could
be difficult for service and information providers to supply a diverse package of information or to
supply it through a multitude of channels, because they were completely dependent on the sole
operator of the telecommunication network. Privatization of the telecommunication market has made
this easier and cheaper, thereby making it economically more feasible to provide information through
multiple channels. Businesses are also stimulated to build, exploit and integrate their own
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telecommunication networks. Privatization then facilitates the emergence of interconnectivity of
information and communication infrastructures as a rule, and it stimulates the aim for a pluralistic
supply of information.
As noted earlier in this chapter, this trickles down to the other meta-rules described in this chapter.
Because a more pluriform information supply is possible at a lower price, consumers are stimulated to
put together their own personalized package of information, thereby promoting consumer
individualization. Furthermore, because of this individualization effect, data hoarding for the purposes
of personalized service delivery becomes a feasible economic strategy, and it allows for citizen profiling
based on individual choices. Especially this profiling leads to concerns about privacy, in response to
which a minimum level of privacy has been established through new policies.

4.4.3. Other
While the Fatima-project documents are not explicit about it, there is no reason to assume that the
electronics of integrated circuits and other digital components, as well as the desire to express and
explain phenomena in a formal-logical way, no longer play a role. The continuing improvements in
functionality and capacity of digital components, in addition to the decrease in price, has made the
pursuit of interconnectivity of information and communication infrastructures more economically
feasible. Furthermore, the formal-logical culture is still a driver for pursuing data hoarding, although
the focus of the publications reviewed in this chapter seems to lie on using data hoarding for the
purposes of personalized advertising and/or increasing one’s customer base and revenue.
Table 4.3 provides an overview of the meta-rules and their associated stimulating mechanisms, after
which the chapter turns to the possible barriers that might prevent the meta-rules from spreading
further.
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Mechanism

Meta-rule

Technological development Information pluralism
Individualization
Data hoarding

Privatization of the
telecommunication sector

Economics of digital
components

Information pluralism
Individualization
Data hoarding

Information pluralism
Individualization
Data hoarding

Formal-logical culture

Data hoarding

Privacy concerns

Privacy

How?
Lifts technical barriers posed by traditional
media (e.g. radio and tv) for information
pluralism, and trickles down to other metarules

Also directly, because of larger capacity for
data collection/-storage/-analysis
Lifts institutional barriers posed by state
monopoly of telecommunication for
information pluralism, and trickles down to
other meta-rules

Through the increasing economic feasibility
of the interconnectivity of networks,
thereby facilitating information pluralism,
and trickles down to other meta-rules

Also directly, because data collection/storage/-analysis becomes cheaper
Formal-logical representation as default.
Data-based solutions fit this view
Privacy concerns leading to the legal
establishment of a guaranteed minimum
level of privacy

Table 4.3: Overview of meta-rules and stimulating mechanisms, based on Fatima-project analysis.

4.5. Barriers
The content analysis of the Fatima-project publications has also revealed two mechanisms that act
against the further spread of the identified meta-rules: the possible re-monopolization of the
telecommunication sector, as well as the conflict that exists between multiple of the meta-rules
identified in this chapter.

4.5.1. Monopolization
Even though the state monopoly of the telecommunication infrastructure has been lifted, the Fatimapublications still point to the possibility that the liberated market could result in an oligopoly of the
telecommunication sector.
“Powerful trends towards oligopolistic rivalry are emerging on a global level.” (Davies, Mansell
& Hulsink, 1995, p. 17)
Incumbent businesses of the telecommunication sector, as well as new entrants, are attempting to
dominate the liberated market as soon as possible, and according to Davies, Mansell and Hulsink there
is a worldwide trend towards oligopolies. Perhaps new monopolies will also appear. Either way, such
a situation can hinder the further spread of information pluralism, because with only one, or a few,
suppliers of information, the consumer will have a more limited choice in the types of information he
consumes, or in the media through which he consumes it, because businesses have no real urgency to
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perfectly tailor their supply to the wide range of demand that exists among the population of
consumers. This subsequently hinders the possibilities for consumer individualization.
It does not necessarily have negative implications for data hoarding, because it is likely that in an
oligopolistic situation service providers will use data analysis in order to adjust their supply to suit the
masses. Minority preferences run the risk of being ignored in the supply of services and information.

4.5.2. Influence of other meta-rules
The meta-rules identified in this chapter show a lot of relationships between them. Therefore, one
meta-rule’s strength can act as a stimulant or barrier to other meta-rules and vice versa. The metarule with the strongest influence appears to be information pluralism. The stronger information
pluralism becomes, the more opportunity there is for consumer individualization. However, if, for
example, monopolization re-occurs, information pluralism is likely to get weaker, and that will
consequently also weaken consumer individualization. When individualization weakens, the
usefulness of data hoarding for personalized service delivery also gets weaker.
There is also a direct confrontation between data hoarding and privacy. As the call for privacy becomes
stronger, and policies are enacted in response, the scope of possibilities for data hoarding starts to
narrow. It is difficult to say where this battle will end, but it is likely that some equilibrium will be
reached where a certain level of privacy is guaranteed. Data hoarding will then have to operate within
the boundaries set by privacy restrictions.

4.6. Conclusion
The content analysis of the reports from the Fatima-project has revealed four meta-rules that have
continued to play a role, or have newly emerged, in the process of digitization in the Netherlands in
the mid-90’s. They are mostly treated in relation to developments of information and communication
technologies. The four meta-rules are information pluralism, individualization, data hoarding and
privacy. In addition, the aim for interconnectivity of information and communication networks has
been interpreted as a rule. While it is not yet established as a rule that guides behavior in multiple
systems, it plays an important role in the emergence and reinforcement of the other meta-rules
discovered in this chapter. Table 4.4 summarizes the system-spanning characteristics of the identified
meta-rules, along with their associated stimulating mechanisms and potential barriers. Technological
development, their economics and the established formal-logical culture all still play a role.
Privatization surfaces as another important mechanism stimulating the emergence of the meta-rules
of this chapter. Lastly, there are worries that the privatization of the telecommunication sector may
eventually end up in a new situation of oligopoly or monopoly, which can act as barriers to the further
spread of several of the meta-rules described in this chapter. This is in addition to meta-rules acting as
competitors to each other, the outcome of their competition likely affecting the successful spread of
some meta-rules at the cost of others.
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Meta-rule
Systems
Information pluralism Public information
Tax system
Tourism
Politics
Communication
Individualization
Public information
Broadcasting
Social interest
groups

Barriers
Mechanisms
Monopolization Technological development
Privatization
Economics of digital components

Monopolization Technological development
(indirectly)
Privatization
Economics of digital components
(all indirectly)

Data hoarding

Privacy
Public administration concerns
Broadcasting

Privacy

Public administration

Technological development
Privatization (indirectly)
Economics of digital components
Formal-logical culture
Privacy concerns

Table 4.4: Summary of meta-rules, affected systems and associated mechanisms. Based on Fatima-project analysis.

Table 4.5 below shows the classification of the identified meta-rules according to First and Second
Deep Transition characteristics. It also shows the extent to which the meta-rules are characterized as
completely new or whether they are regarded as an evolution of pre-existing meta-rules.
As explained throughout this chapter, the meta-rules of information pluralism and consumer
individualization are closely connected. Neither of these meta-rules are specifically addressed by Schot
and Kanger. It is suggested here that as a result of the availability of multiple sources and types of
information at an increasingly lower price, as a result of developments in the information and
communication technologies sector, the playing field for access to information is levelled. Therefore,
the meta-rules can be regarded as a means to obtain more social equality, and are thus classified as
more characteristic of the Second Deep Transition. It is important to note, however, that the spread
of these meta-rules are influenced by privatization and the extent to which this results in a stable free
market or new oligopolies/monopolies. In reality then, there is still competition between First and
Second Deep Transition characteristics where these meta-rules play a role, with an uncertain outcome.
Privacy as a meta-rule is classified as a Second Deep Transition characteristic because of a similar
reasoning. Unlimited data hoarding allows for profiling and ‘serve-the-masses’ corporate strategies,
both of which hinder individual freedom and diversity of supply (which equally limits the possibility for
individual expression). By establishing a minimum level of privacy, more opportunities arise for more
social equality. Again though, it should just be regarded as a step towards a Second Deep Transition,
with a long road still ahead.
The following chapter describes the last period in history that has been submitted to extensive content
analysis: the first decade of the new millennium.
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Meta-rule

Classification

Information pluralism
New phase: Pluralism of media

2nd Deep Transition
2nd Deep Transition

Individualization
New phase: Individualized
information consumption

Data hoarding
New phase: more sources for
data hoarding

Privacy
New phase: Privacy policies
specific to digitization

2nd Deep Transition

Description
In the mid-90’s, information pluralism is
broadened to include not only the
information itself, but also the media
through which it is provided.

In the mid-90’s, individualization is
broadened to include individualization of
information consumption.

2nd Deep Transition

1st Deep Transition

Because of the internet and
interconnected infrastructures, there are
now more sources through which data
can be obtained.

1st Deep Transition

2nd Deep Transition

Data hoarding practices are leading to
resurfacing concerns about privacy, in
response to which new privacy policies
have been enacted.

2nd Deep Transition

Table 4.5: Meta-rules, their predecessors and deep transition classifications.
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5. Results: 1995-2010
An analysis of identity management and the digitization of public space
In 2010, the Rathenau Institute published the book Check In / Check Out, in which the authors describe
how the Dutch digital society is entering a new phase, namely the digitization of public space (van 't
Hof, van Est, & Daemen, 2010).
“‘Information Society’ is not coming to a virtual end, because we are entering a new phase: the
digitalization of public places.” (Van ‘t Hof, van Est and Daemen, 2010, p. 7)
As will be shown in this chapter, the digitization of public space influences the way things work in many
different socio-technical systems, such as (public) transport, leisure, finance, law enforcement and
advertising. Also, in the previously investigated time period (Chapter 4), the meta-rules that were
discovered in association with developments of information and communication infrastructures only
really influenced actors at times when they were making active use of those networks. But through
the digitization of public space, that boundary seems to be fading. Even when not actively or
purposefully engaging in digital activities, the digitization of public space constantly affects us because
the smartphones and laptops we carry, or the cars we drive continually connect to all kinds of
omnipresent networks.
It is the fading of this boundary, along with the system-spanning effects that have been identified, that
have led to this publication and period in time to be selected as the next time period worth
investigating and analyzing separately.

5.1. Introduction
Central to the story in Check In / Check Out is how the development of digitization of public space
presents users with new possibilities (empowerment) and how it affects their privacy, and that proper
balancing of the two, using the concept of identity management, is the key to successful
implementation of digitization projects in public space. The authors build on several case studies to
illustrate and support this argument.
These case studies have been subjected to a content analysis in order to distill meta-rules associated
with this next phase of digitization in the Netherlands, namely the digitization of public space. Once
again, the book does not identify these meta-rules explicitly. However, as will be shown, the case
studies that the book draws on span several socio-technical systems and methodical content analysis
has revealed trends that take place in multiple of these socio-technical systems, thereby influencing
further processes of innovation. Such trends have consequently been interpreted as meta-rules
associated with the digitization of public space. As in the previous chapters, mechanisms have been
identified that contribute to the emergence and further spread of the identified meta-rules, in addition
to the discovery of potential barriers.
The following section of this chapter will provide a general overview of the book and of the case studies
that the authors’ argument is based on. It will also establish a connection with the deep transitions
framework by Schot and Kanger. Section 5.3 contains the meta-rules that were identified through the
bottom-up content analysis, with the subsequent sections describing the associated stimulating and
hindering mechanisms. The chapter will end with some concluding remarks.
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5.2. Book overview and deep transitions
Van ‘t Hof, van Est and Daemen take a top-down approach, using the case studies to illustrate the
importance of identity management. For the purposes of this research, the reverse is done. The case
studies have been subjected to a content analysis in order to distill meta-rules associated with this new
phase of digitization, using a bottom-up approach. To illustrate the importance of identity
management, the authors build on five case studies. This section offers a brief overview of the five
case studies described in the book by van ‘t Hof, van Est and Daemen, and will establish a connection
to the deep transitions framework by Schot and Kanger.

5.2.1. Book case studies
The first case study, Gated Stations (van 't Hof, 2010), describes the implementation process of a
national public transport system in which travelers only require one smart card, the OV-chipkaart, to
gain access to, and pay for, any mode of public transport (train, tram, bus and subway). Eventually, the
idea is to make the OV-chipkaart the only valid admission ticket, so the system can also be used as a
control system, to facilitate fairer distribution of revenue among transport providers and to better
inform travelers.
The second case study, Networked Cars (van 't Hof, van Est, & Kolman, 2010), compares public and
private attempts at connecting the car to existing networks (such as the Global Positioning System and
the mobile network), as part of the development of new applications and services. As a way to combat
traffic congestion, the Dutch government wanted to implement a dynamic road pricing system.
Privately developed applications include navigation and traffic information systems.
The third case study, Money Mobiles (Schilpzand, van 't Hof, & Schermer, 2010), describes the
convergence and interoperability of multiple types of networks in mobile (smart) phones. This adds a
wide variety of functionalities to the smartphone that go far beyond communication, turning the
smartphone into a gateway to the digital world.
The fourth case study, Street Images (Schreijenberg, van 't Hof, & Koffijberg, 2010), notes the
increasing coverage of public space by surveillance cameras, and how these cameras are becoming
smarter.
Lastly, the case study Geoweb (van 't Hof, Daemen, & van Est, 2010) describes how a digital
representation of the Earth has been created, how increasing amounts and types of information are
plotted on this virtual representation of the planet, and how this information is used to offer locationbased services to users. A schematic summary of the case studies is provided by Table 5.1 below.
Case
Gated Stations
Networked Cars
Money Mobiles
Street Images
Geoweb

Description
A single smartcard for all national public transport.
A dynamic road pricing system.
Navigation and traffic information systems.
The smartphone as a multifunctional tool and as the
gateway to the digital world.
More and smarter camera surveillance.
A digital representation of Earth.
Location-based information and services.

Table 5.1: Summary of case studies in van ‘t Hof, van Est and Daemen (2010).
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5.2.2. Deep transitions
As Table 5.1 shows, the case studies investigated in the Check In / Check Out back span a variety of
socio-technical systems, from (public) transport and financial systems to public safety, surveillance and
leisure. Together, the case studies have been analyzed, in order to discover similar search directions
regarding the application of new digital technologies in public space, as well as similar lines of
reasoning behind these decisions. While meta-rules, as well as guiding visions and goals are not
specifically articulated in the reports, a content analysis from a meta-rule perspective has allowed
inferences to be drawn about these topics nonetheless. The expectation is that the digitization of
public space, as well as associated effects and issues are likely to take place in multiple sectors and
systems, and examples will be provided to show this. The next section will describe and illustrate the
meta-rules that were identified through the content analysis.

5.3. Meta-rules
This section will present the meta-rules that were discovered through content analysis of the various
case studies described in Check In / Check Out. Examples are drawn from the case studies to show the
sectors and systems that they cross. The majority of the meta-rules that have surfaced through the
content analysis of this chapter can be linked to findings in earlier chapters. That is, they can be
regarded as new phases of pre-existing meta-rules. However, also new meta-rules have emerged as a
result of the process of digitization of public space in the Netherlands.
A first characteristic that returns in all of the case studies is the collection and application of some form
of data, for various purposes. This purpose can be to identify, analyze and solve problems. It can also
be to offer personalized and/or location-based products, services and advertisements to users. As a
result of data hoarding, the meta-rule of relying on a data-based problem-solution cycle has emerged,
and new ways of personal customization, as a new phase of individualization have become possible.
Regardless of the purpose, there seems to be an urge to collect increasing amounts and types of data,
and a belief that the application of this data leads to better results. This unconditional belief in the
power of data appears to remain in a constant battle with other meta-rules, mostly because of
resurfacing and growing privacy concerns.
The last meta-rule that this section will cover, is the search for interoperability of products and
convergence of formerly separate networks, which has led to the emergence of an Internet-of-Things.
In the previous chapter, such interconnectivity was not yet regarded as a meta-rule associated with
digitization, but new developments have made the system-spanning characteristic of this trend a lot
more apparent, and we therefore conclude here that the previous chapter’s rule has become a metarule in the time since.

5.3.1. Data hoarding vs. Privacy
As mentioned, there appears to be a belief, in many different fields of application, that data analysis
leads to better results when compared to human judgment. However, this goes beyond data
specificity. This leads to situations where as much data is collected as possible, regardless of whether
all of that data is actually necessary for the specified application, which will be illustrated with specific
examples in this section. Businesses and governments alike appear to focus too much on the potential
of data analysis, but lose sight of the possible negative consequences, which definitely exist.
“The Internet gives: it shows us the way, enables us to pay, provides access, and lets us be
known by others.” (Van ‘t Hof, van Est & Daemen, 2010, p. 8)
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“But the Internet also takes: businesses and governments may use it to know our whereabouts
and control us.” (Van ‘t Hof, van Est & Daemen, 2010, p.8)
Perhaps the unnecessary data can be used for other purposes in the future, which inspires the
mentality of we might as well collect as much as we can right now. More recently, there has been a
noticeable shift in the public opinion on this line of thinking. Unnecessary data collection is more often
regarded as an infringement of privacy, and that it should only be allowed after informed consent of
the subject of data collection. This is especially the case when commercial applications of data are
concerned.
“Therefore, our privacy is likely to be infringed upon by the accumulation of personal data that
is collected, compiled, analyzed, reused, disclosed, and/or sold in unimaginable ways, often
without the user’s knowledge or consent.” (Van ‘t Hof, van Est & Daemen, 2010, p. 8)
In what follows, examples are drawn from the case studies to illustrate this trend and the shift therein,
and will also treat the most notable exception in which people are in favor of increased data collection;
namely when law enforcement and public safety are concerned.

5.3.1.1. Commercial applications
As stated above, users tend to set higher standards to the protection of their privacy when commercial
applications are concerned. One of the reasons why the OV-chipkaart was met with opposition was
because of the intention to use travel data for direct marketing. People did not see the necessity of
knowing exactly when a particular traveler boards what type of public transport vehicle and where to,
especially without first asking permission to use their data for this purpose of advertising.
“Privacy issues revolve around the use of travel data for marketing and police investigation,
while identities can also be forged by computer experts.” (Van ‘t Hof, 2010, p. 41)
The same reason was put forward in calls against the dynamic road pricing system. The suggested
version of implementation would also require complete tracking of car locations, and cars would have
to be linked to a person’s identity. Again, the necessity of this was not acknowledged, especially since
there were other options available to charge drivers for their use of the road that did not require a
driver’s identity to be coupled with a car’s location.
“The system would register where and when someone would enter the payment zone, which is
seen as an unnecessary infringement on the privacy of the car owner.” (Van ‘t Hof, van Est &
Kolman, 2010, p. 54-55)
Third, the Money Mobiles case study shows many similarities to the public transport case study, in the
sense that smartphones are equipped with a remotely readable chip that can be used to provide access
(to buildings, for example), to conduct contactless payments and to obtain information from the
environment as well as the internet. As users engage in such interactions, information is stored on the
type, time and location of the interaction, and as data on more interactions is collected, it can be
analyzed to create a user profile. Such a user profile can then be used by companies to target the user
through personalized advertising.
“In the digitalization of public space, businesses get increasingly specific insights into the
behavior of people, which provides them with opportunities for targeting them more
specifically.” (Van ‘t Hof, 2010, p. 41)
The case study shows that people’s objections relate to the fear of incorrect registration and abuse of
their data. Also, because so many different parties are involved, there are complaints that there are
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insufficient ways of gaining insight into what types of data are collected by whom, and who is
responsible when incorrect decisions are made or problems occur.
“Furthermore, careless use, misuse and even abuse of personal data may harm the individual.”
(Schilpzand, van ‘t Hof & Schermer, 2010, p. 76)
Thus, the empowerment that companies intend to offer their customers based on their profiles should
not infringe upon those same customers’ privacy if they are ever to be widely accepted.
Private company TomTom combined the geo-data of drivers’ mobile phones and navigation systems
to monitor and predict traffic situations and used the results to present drivers with fairly up-to-date
traffic information and suggestions of alternate routes. The success of TomTom’s implementation and
roll-out of their traffic prediction and navigation systems also fits the interpretation that consumer
empowerment can only be successful as long as their privacy remains protected. This is because the
systems use the GPS signals of the cars and the mobile network signals of the drivers’ mobile phones
to calculate the amount of traffic in particular locations. However, every data-generating device is
randomly assigned a new identity number every once in a short while, and the first and last part of a
registered route is cut off so that neither the car nor the taken route can be traced back to an
individual. The collected data, on the other hand, can still be used to empower the driver, by informing
him about the status of traffic and by providing suggestions for the best route to take to a particular
destination.
“Data on moving vehicles gathered by both governments and businesses can be reused to
inform drivers on the situation on the road.” (Van ‘t Hof, van Est & Kolman, 2010, p. 53)
This commercial application was accepted, likely because it empowers drivers without infringing on
their privacy.

5.3.1.2. Surveillance
When crime and public safety are concerned, people are more willing to give up some of their privacy
for the greater good. In a survey, conducted by the Rathenau Institute, 72 percent of the people are in
favor of using personal travel data from the OV-chipkaart for the tracking of suspects, 62 percent are
in favor of using the same data for tracking down possible witnesses to crime and 58 percent are in
favor of closing off the entire system so that criminals can be kept out of public transport entirely (Van
‘t Hof, van Est & Daemen, 2010, p. 46).
The Street Images case study suggests the same trend. There appears to be a growing demand for
more digital camera surveillance from both law enforcement organizations and citizens. What is
significant about this development, is that there is no convincing and definitive proof that more camera
surveillance leads to a decrease in crime or to higher levels of safety. Apparently, there simply exists a
feeling that it does, and people are willing to give up some of their privacy in favor of this feeling of a
safer environment.
“Still, the effectiveness of CCTV raises questions: the positive effects of camera surveillance
have never been indisputably proven. Still, more and more companies, private persons and
municipalities use cameras, and once they have been installed, there is not much of a chance
that they will be removed.” (Schreijenberg, van ‘t Hof & Koffijberg, 2010, p. 87-88)
Lastly, the Data Retention Act is a good illustration of data hoarding for the purpose of law
enforcement. It is a law that requires network service providers to keep user interaction data stored
for a period of twelve months so that it can be used for investigation and prosecution of serious crime.
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5.3.1.3. Conclusion
The above examples illustrate the existence of a meta-rule that drives businesses and public
organizations to gather as much data as possible (data hoarding), so that it can be analyzed and applied
to empower users and consumers and businesses themselves. As was discovered in the previous
chapter, data hoarding is in constant battle with the meta-rule stating that a minimum level of privacy
should be guaranteed, and the boundaries between these two meta-rules are still constantly shifting.
The exception to this is found in law enforcement, where it turns out that the public looks more
favorably to the collection of (personal) data with the purpose of fighting crime, and privacy appears
to be more on the losing side in this system.

5.3.2. Data-based problem-solution cycle
The previous section mostly described non-specific data collection. In contrast, this section considers
the meta-rule stating the desire that more data analysis should be involved in the problem-solution
cycle across multiple systems.
The solution of problems is comprised of multiple phases. First, the problem needs to be discovered.
Once that has happened, additional analysis is required to better understand the problem. Then,
possible solutions to the problem have to be identified, and the best one will then be chosen and
applied. The Dutch have a history of going through this problem by involving many different
stakeholders and discussing and deciding about the problem by building consensus. By contrast, the
case studies from Check In / Check Out reveal that the collection and analysis of data are giving the
aforementioned problem-solution cycle a more data-based character, as the following will illustrate.
First, the OV-chipkaart system allows tracking of traveler and vehicle movements, and can therefore
automatically notice when particular vehicles, lines or stations are becoming overcrowded. Based on
this data, fleet management can be adjusted and travel information can be sent to travelers to
stimulate them to consider alternative travel options. It also provides new opportunities for digital
automation. For example, automatic transactions and access control allow for more actions per
minute, and can therefore diminish waiting times.
“Moreover, these systems promise to speed up the flow of travelers, as transactions are made
by just swiping a card on a reader.” (Van ‘t Hof, 2010, p. 36)
The Networked Cars case study shows a similar approach to solving traffic congestion. By tracking the
GPS-location of cars and the signals of their drivers’ mobile phones, TomTom’s systems can identify
the most crowded roads. Once enough data is collected, it can be analyzed and used to predict traffic
congestions even before they happen. Additionally, drivers can be presented with alternative routes
so the traffic is more equally divided over the roads.
Lastly, the Street Images case study illustrates that the public space is being increasingly covered by
surveillance cameras. However, it is very expensive to continuously monitor all of the footage that
these cameras provide. Therefore, the cameras are coupled with microphones and with all kinds of
‘smart’ technology, such as video and audio analysis software that can detect motion or aggressive
behavior. When motion is detected in places where there should not be any, or when the software
identifies a situation that is judged to be aggressive, the control room is alerted and footage is
presented for additional review by human operators. This is another example of how problem
identification and analysis is partially left to data collection and analysis applications.
The way in which problem identification, analysis and solution is increasingly left to data-based
applications has been illustrated in multiple systems. In most cases, the underlying motivations for
substituting human decision-makers for these automated systems are because of reasons of time and
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money. The meta-rule expressing the desire to bring more data-based applications into the problemsolution cycle can therefore be interpreted as a new phase in automation for the purpose of mitigating
costs and increasing productivity.

5.3.3. Mass Customization
The third meta-rule that has been identified through content analysis of Check In / Check Out’s case
studies is that users and consumers are more frequently presented with customized products and
services, based on data analysis. For this subsection, data-based customization has been subdivided
into two types: personal data and location-based data. In many applications these actually go hand-inhand, but since they are based on different technologies, separating them here will enable a clearer
explanation of technological mechanisms in Section 5.4.

5.3.3.1. Personal data
As mentioned, the OV-chipkaart was met with criticism because of the intention to use travelers’
personal and transport data for direct marketing. For example, travelers could receive specialized
offers for stores located inside frequented train stations.
A stronger example is the situation sketched in the Money Mobiles case study. Pretty much any
interaction that is conducted involving an RFID-chip can be registered: The type of interaction, its time,
the involved parties and, in many cases, its location. As more and more of a user’s interactions are
stored, it becomes possible to build a user profile, which can then be used to predict a user’s
preferences for particular products and services.
“In the digitalization of public space, businesses get increasingly specific insights into the
behavior of people, which provides them with opportunities for targeting them more
specifically.” (Van ‘t Hof, 2010, p. 41)
Such a profile can not only be used for marketing purposes. The profiles can also be used to predict
the chance that a person will commit a crime, or to predict his or her movements if he or she is already
on the run.

5.3.3.2. Location-based data
The Geoweb case study describes how a digital representation of the Earth has been created through
a combination of satellite, aerial and street imagery and the Global Positioning System (GPS). The next
step is to allow people to add additional virtual layers of information to this digital representation by
using those people’s GPS-coordinates.
“The Google Earth platform consists of the fusion of real footage and an innumerable set of
virtual layers projected on it.” (Van ‘t Hof, Daemen & van Est, 2010, p. 98)
The other way around, this enables users to obtain relevant information from the network based on
their own location. There is a very broad array of types of information that could be conveyed in this
way, such as weather forecasts, nearby restaurants, points of interest, etc.
A more specific application is presented in the Networked Cars case study. TomTom maintains a central
database that analyzes and predicts traffic congestions throughout the country, but it is not very useful
for a driver to be presented with all of this information. Therefore, functionality has been added to
provide drivers with road information based on their current location, as well as their destination.
“Data on moving vehicles gathered by both governments and businesses can be reused to
inform drivers on the situation on the road.” (Van ‘t Hof, van Est & Kolman, 2010, p. 53)
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Destination-based information provision could be interpreted as both personal data, as well as
location-based data, showing how the two types of customization based on data can come together in
single applications.

5.3.3.3. Conclusion
Thus, profiling and location-based solutions can be useful in a variety of socio-technical systems,
thereby illustrating how customization based on personal data can be interpreted as a meta-rule
associated with the digitization of public space. It should be regarded as a next phase in the process of
individualization discovered in the previous chapter. Because of the increasing interconnectivity of
data-generating devices and our increasing amount of digital interactions with the environment, the
amount of data collected about us is growing. In addition, data analysis applications continue to
become cheaper and stronger, allowing businesses and other organizations to create profiles of just
about everyone. Mass customization is therefore regarded as the next step of the capitalist notions of
mass production and mass consumption.

5.3.4. Internet-of-Things
There is one more meta-rule that can be distilled by analyzing the case studies from the book by van
‘t Hof, van Est and Daemen. This meta-rule is mainly applicable to the focus of research and
development (R&D) efforts, namely a focus on the interoperability of various networks. Already in the
90’s, various separate communication networks were becoming increasingly interoperable, because
of efforts to have them all operate using the same digital language: the Internet Protocol (IP) (Mansell,
Davies, & Hulsink, 1995). In the period around 2010, many other networks and applications are also
becoming increasingly aligned with the IP language, as examples from the case studies show.
“At the same time, networks that were once separate are now being merged. Internet,
telephone, radio and television are increasingly using the Internet Protocol (IP). In this way, the
internet is more and more becoming a network of devices that surround us, wherever we are.”
(Van ‘t Hof, van Est & Daemen, 2010, p. 14)
First of all, the Gated Stations case study represents a desire to register all public transport trips
through the use of one card, combining the obtained data with GPS signals from public transport
vehicles to create a rough estimate of how many passengers are in a particular vehicle at a given time.
The mobile and Wi-Fi networks become involved when this information is provided to travelers
through dedicated smart phone apps and the website of the Nationale Spoorwegen (NS), the country’s
largest public transport company.
The dynamic road pricing system described in Networked Cars can be interpreted in the same way. By
combining smart cameras that are able to ‘read’ number plates, and GPS equipment in cars, it would
become possible to charge drivers depending on the time and place of driving. While this has not been
successfully implemented yet, TomTom has managed to use the GPS information and combine it with
the signals from the mobile phones that drivers carry with them. Next to navigating, the system offers
drivers with additional information on road congestions and can suggest alternate routes based on
this.
“Data on moving vehicles gathered by both governments and businesses can be reused to
inform drivers on the situation on the road.” (Van ‘t Hof, van Est & Kolman, 2010, p. 53)
Again, two networks (GPS and the mobile network) are combined in order to provide consumers with
relevant information and services, through continuous registration of data by ever-present digital
devices. The same combination of mobile phone signals with GPS signals can be seen in the case study
on location-based information services, such as Google Earth.
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Perhaps the most convincing example of network convergence that can be extracted from the case
studies is the example of the smartphone, in which the mobile network, internet, Wi-Fi and Bluetooth
are all integrated and made interoperable in a single device.
As more and more types of devices are equipped with network functionality, based on the Internet
Protocol, the vision of building a single network to which everything is connected is becoming more of
a reality.
“Ubiquitous Network Society, The Internet of Things, Ambient Intelligence or Everyware – all
these terms presuppose the emergence of a single network, one that is available everywhere
and that connects all devices.” (Van ‘t Hof, van Est & Daemen, 2010, p. 17)
One could therefore interpret this goal of interoperability of devices and convergence of different
types of networks as a drive to realize and expand upon an Internet-of-Things, and therefore as a metarule associated with the digitization of public space. As mentioned before, interoperability of network
infrastructures was already discovered as a rule in the previous chapter, but through the digitization
of public space, it can really be regarded as a development that takes place directly and simultaneously
affects multiple socio-technical systems.

5.3.5. Conclusion
Content analysis of the case studies from the book Check In / Check Out has resulted in five meta-rules
that can be associated with the process of digitization of public space in the 00’s.
The first two of them, data hoarding and privacy, continue to be in constant competition with each
other, with new possibilities of data collection and analysis occasionally leading to new or updated
legislation regarding privacy. Thirdly, the data-based problem-solution cycle is defined as the aim to
tackle the identification, analysis and solution of problems increasingly using data-based applications.
Fourth, customization of products using customer profiling and information of people’s whereabouts
using GPS has emerged as a new meta-rule associated with the digitization of public space. Lastly, the
aim to realize an Internet-of-Things is identified as a meta-rule. When compared to the previous
chapter, the rule stating the desire for interconnectivity of network infrastructures has become a metarule since then.
Table 5.2 below provides an overview of how these meta-rules span multiple sectors, before turning
to the mechanisms of how the meta-rules have spread out over them.
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Meta-rule
Data hoarding

Description
The drive to collect as much data as possible.

Privacy

Maintaining a minimum level of privacy, in
response to data hoarding.

Data-based problem- Identification, analysis and solution of problem
solution cycle
using data-based applications.

Mass customization

Internet-of-Things

Systems
Transport
Consumption
Information provision
Transport
Consumption
Information provision
Public administration
Transport
Public safety

Customized products and services using personal
and location-based data.
Transport
Consumption
Public safety
Information provision
Leisure
Interoperability of devices. Convergence of
formerly separate networks.
Transport
Consumption
Law enforcement
Public safety
Information provision

Table 5.2: Summary of meta-rules found through content analysis of van ‘t Hof, van Est & Daemen (2010).

5.4. Stimulating mechanisms
This section treats the mechanisms that stimulate the emergence and spread of the meta-rules
discovered in the previous section, and were identified through content analysis of the Check In / Check
Out book. As was the case in the previous chapters under investigation, technological development
still has a significant contribution to the development of meta-rules. The same goes for the continuing
increase in capacity and decrease in costs of the necessary electronic components, and the
establishment of a formal-logical culture guiding actor behavior.
New mechanisms include standard-setting in digital applications and infrastructures using the Internet
Protocol, as well as the expression of visions regarding the universality and free availability of
information, as well as the vision of a network society.

5.4.1. Technological development
The most important technological developments that have been obtained from the content analysis
are the Internet, Radio Frequency IDentification (RFID) technology, the Global Positioning System (GPS)
and smart phones. The following subsections will explain, using examples from the case studies, how
these technologies make an appearance in applications in various systems, how that stimulated the
emergence of new meta-rules, as well as how they might have contributed to the reinforcement or
evolution of pre-existing meta-rules.
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5.4.1.1. Internet and smartphones
The internet, in combination with laptops and smartphones have made it possible for people to be
connected wherever they go. This characteristic has facilitated the emergence and spread of many of
the meta-rules identified in this chapter.
“Now, most people are online and have a mobile phone” (Van ‘t Hof, van Est & Daemen, 2010,
p. 7)
“Smart phones are becoming the focal point of the personal communication experience.” (Van
‘t Hof, van Est & Daemen, 2010, p. 7)
Because people are online all the time, there are more opportunities for data collection. Both in
quantity as in the types of data that can be collected, because people are connected to a variety of
different environments and in real-time. Consequently, all this data allows for extensive consumer
profiling, which leads to corporate strategies of mass customization. As has been shown earlier,
limitless data hoarding tends to lead to worries over the protection of privacy. The emergence and
immense popularity of the internet and smartphones have therefore lead to new questions about how
a minimum level of privacy can be guaranteed. Together, these new applications affect almost all of
the meta-rules that are associated with the digitization of public space, either directly or indirectly.

5.4.1.2. Radio Frequency IDentification (RFID)
Radio Frequency IDentification, or RFID, is comprised of small chips that make use of radio frequency
in order to communicate at a small distance (Schilpzand & van 't Hof, 2008). Because of these
characteristics, it makes them easy and convenient to place in smartcards, mobile phones or vehicles.
“The chips can be used as replacement for barcodes in order to trace goods in the logistics
chain, and, once sold, to inform the consumer about the product. With smart cards, the chip
can give each card a unique number and store information on the cardholder, such as personal
data or credit. Each time the chip is read, for example upon granting access to something or
upon completing a transaction, data on the user is stored.” (Van ‘t Hof, van Est & Daemen,
2010, p. 24)
The OV-chipkaart’s working, for example, is based on the integration of an RFID chip in the smart card.
In order to gain access to and pay for public transport, the traveler simply needs to swipe their card in
close proximity to a designated card reader, and all necessary interactions are then performed
automatically. The initial proposal for the dynamic road pricing system would have that work in a
similar fashion. The car would be equipped with an RFID chip, and every time it passes a designated
road station, it would register the interaction. That allows the reconstruction of the car’s route, and
the calculation of the indebted payment. An increasing number of smartphones is also outfitted with
an RFID chip. This supports the notion that the smartphone is turning into the gateway to the virtual
world, since a smartphone with an RFID chip can become a substitute for a bank card, the OV-chipkaart
and an information retrieval device.
In short, the limited size of the chips make them easy to integrate in products, their remote readability
makes them easy to interact with, and because they can be coupled to databases the interactions can
easily be registered for further processing and analysis. The chip therefore facilitates products that
enhance user-compatibility and user-friendliness, while also providing better opportunities for data
collection, which is why RFID can be regarded as a technological factor that stimulates data hoarding,
data-based problem-solving and mass customization as meta-rules.
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5.4.1.3. Global Positioning System (GPS)
Determining one’s position on the planet through the use of satellites has been possible for decades,
but it took a while until the satellite systems were made available to the private sector. After that
happened, it became possible to track vehicles, as well as equip cars and mobile phones with
navigation systems. By automatically connecting to the four nearest satellites, an object’s position can
be determined fairly accurately.
This Global Positioning System (GPS) is what several of the systems described in the case studies make
use of. Trains and cars, for example, can be equipped with GPS functionality. By tracking the location
and speed of trains, travelers can be provided with more accurate travel information and more up-todate train timetables. GPS-tracking of a car is necessary for navigation systems and to be able to predict
traffic jams. Furthermore, the digital representation of Earth described in the Geoweb case study also
uses the GPS. The aerial and street imagery is coupled with the GPS-coordinates to place the images
in the correct location on the virtual map. Users can add additional layers of information to this digital
map in the same way. Once enough information is added, information can also be retrieved based on
one’s GPS location.
Summarizing, the Global Positioning System is the key technology to location-based services, and also
mutually reinforces data hoarding as a meta-rule. This last notion is based on the observation that the
Global Positioning System contributes to Google’s vision of information as a public good and their
desire to register all information on Earth, which will be treated in Section 5.4.3.

5.4.2. Standardization (Internet Protocol)
Another trend that we have seen is that many formerly separate networks are showing increasing
convergence. The internet, telephone, radio and television networks are all using the Internet Protocol
(IP) more and more. The same goes for all kinds of different wireless networks, such as Wi-Fi and
Bluetooth. The IP is a sort of digital language that devices use to communicate with each other. There
are many types of such languages, but the trend is that more networks and devices are based on the
Internet Protocol.
“Internet, telephone, radio and television are increasingly using the Internet Protocol (IP). In
this way, the internet is more and more becoming a network of devices that surround us,
wherever we are.” (Van ‘t Hof, van Est & Daemen, 2010, p. 14)
Because the networks converge, it also becomes possible to bring the networks together in single
products. The Money Mobiles case study describes a new generation of smartphones that are
equipped with GPS functionality, an RFID chip and are able to connect to the internet through Wi-Fi
and other wireless mobile networks, where previous generation of mobile phones were only
connected to the mobile telephone network.
The next step would be to make other types of devices compatible with the IP, such as thermostats
and fridges. While, in principle, any digital language could have been chosen as a standard, the fact
that there is convergence to the Internet Protocol brings the realization of an Internet-of-Things closer,
and therefore acts as a stimulant to that meta-rule.

5.4.3. Universality of information
Google has the vision that all of the information on the planet can, and should be, collected and made
available in one central location. Furthermore, it should be accessible for everyone and for free. Google
Earth is the application that was built to realize this vision.
“The Google Earth platform consists of the fusion of real footage and an innumerable set of
virtual layers projected on it.” (Van ‘t Hof, Daemen & van Est, 2010, p. 98)
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“Google has therefore succeeded in developing a single platform for projecting all the
information on Earth.” (Van ‘t Hof, Daemen & van Est, 2010, p. 99)
Described in the Geoweb case study, Google Earth is the digital representation of our planet,
constructed using satellite, aerial and street imagery, and supplemented by numerous layers of
additional information that are collected and added by, among others, users and their GPS-locations.
In the realization of Google Earth, and thereby facilitating the development of various location-based
services, it also illustrates the stimulation of the data hoarding meta-rule. Google’s aim is simply to
collect and make available as much information as possible, without evaluating what the data can be
used for or in what ways it could infringe upon people’s privacy. If the latter is the case, a person can
file a complaint, asking that their data be removed, adjusted or anonymized, instead of implementing
‘privacy-by-design’ and protecting people’s privacy a priori.
On the other hand, applications like Google Earth are a direct representation of mass customization
based on the combination of personal data, location-based data and recommender systems, so the
vision of universal and free access to information also stimulates mass customization as a meta-rule.

5.4.4. The Network Society
In the previous chapter, it was noted that many Western countries obtained an unconditional belief in
the promise of the electronic highways. In the fifteen years since then, this vision has been expanded
to include the network society, and has even been frantically adopted in some Asian countries as well.
“In South Korea and Japan, a so-called Ubiquitous Network Society has become the dominant
vision of authorities, companies and research institutes.” (Van ‘t Hof, van Est & Daemen,
2010, p. 16)
“Ubiquitous Network Society, The Internet of Things, Ambient Intelligence or Everyware – all
these terms presuppose the emergence of a single network, one that is available everywhere
and that connects all devices.” (Van ‘t Hof, van Est & Daemen, 2010, p. 17)
This focus on the network society has stimulated further convergence of networks and applications,
thereby having a direct influence on the emergence of network interconnectivity and the Internet-ofThings as meta-rules. Considering how many ‘things’ in the Internet-of-Things are programmed to
automate certain tasks in response to users and/or other devices, one could consider the network
society also as a driver of more automated and data-based solutions in the problem-solution cycle.
Table 5.3 provides an overview of the meta-rules and their associated stimulating mechanisms, after
which the chapter turns to the possible barriers that prevent the meta-rules from spreading further.
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Mechanism
Technological
development

Meta-rule

Data hoarding
Data-based problemsolution cycle
Mass customization
Internet-of-Things

Standardization
(Internet Protocol)

Internet-of-Things

Data hoarding
Data-based problemsolution cycle
Mass customization
Universally accessible
and free information

The network society

Data hoarding
Location-based
services
Internet-of-Things

Data hoarding
Data-based problemsolution cycle
Mass customization

Formal-logical culture

Privacy concerns

Data hoarding
Data-based problemsolution cycle

Privacy

How?
Increasing data hoarding possibilities, which trickles
down to data-based problem-solving and mass
customization

An increasing number of appliances ('things')
become compatible with existing networks
The Internet Protocol allows various networks and
applications to communicate with each other
As a result of the Internet-of-Things, the
possibilities for data hoarding expands, trickling
down to other meta-rules

Driven by the belief that all information on Earth
should be made available to everyone
Digital representations of Earth allow the operation
of location-based services
The vision of a network society has driven R&D
efforts to realize an Internet-of-Things
As a result of the Internet-of-Things, the
possibilities for data hoarding expands, trickling
down to other meta-rules

Formal-logical representation as default. Data
hoarding and data-based problem solving fit this
view

Privacy concerns leading to the legal establishment
and periodical evaluation of a guaranteed minimum
level of privacy

Table 5.3: Overview of meta-rules and stimulating mechanisms. Based on content analysis of Check In / Check Out.

5.5. Barriers
Meta-rules can also be stimulated or influenced if public opinion is rallied and directed at particular
developments. In Check In / Check Out, opposition to privacy infringement is the most notable
mechanism that has influenced the further digitization of public space.

5.5.1. Privacy
Unrestricted data hoarding has led to public outcries for the protection of privacy. In response to this
outcry, the Data Protection Act has been instigated. This Act states that personal data should only be
used if strictly necessary, and if the person in question is informed about it, in order to prevent people
from being hassled all the time. Data hoarding remains a meta-rule, but it continues to be in what
seems to be an eternal battle with the privacy meta-rule. The aforementioned exception is when law
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enforcement and public safety are concerned. Public opinion shifts in this regard, the majority stating
that privacy may be infringed in favor of prosecution of crime and tracking down witnesses. This
opinion is reflected in the law, because investigation services fall under a different regime than the
Data Protection Act.
Thus, the conclusion can be drawn that, in response to technological developments and other
mechanisms inspiring new data hoarding practices, privacy legislation continues to be periodically
evaluated, leading to updated privacy policies. Thereby, data hoarding and privacy continue to
influence each other.

5.6. Conclusion
The content analysis described in this chapter has revealed five meta-rules that are associated with
the digitization of the Dutch society in the 00’s, and probably into the early 10’s: data hoarding, privacy,
a data-based problem-solution cycle, mass customization and the creation and continuous expansion
of an Internet-of-Things. Table 5.4 summarizes the system-spanning characteristics of the identified
meta-rules, along with their associated stimulating mechanisms and potential barriers. Among the key
technological developments are Radio Frequency IDentification and the Global Positioning System,
along with improvements to pre-existing digital technologies. The selection of the Internet Protocol as
a technological standard has also paved the way for the further realization of the vision of a network
society. Another relevant notion is that of Google, namely that information should be a public good
and that as much of it should be universally accessible. Lastly, privacy debates have set some
constraints on data-basing in the commercial sector. An interesting deviation from this has been
discovered in law enforcement, where it is actually deemed increasingly acceptable to limit privacy
when people are suspects or potential witnesses to crime.
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Meta-rule
Data hoarding

Systems
Transport
Consumption
Information provision

Privacy

Transport
Consumption
Information provision
Public administration

Data-based problemsolution cycle
Transport
Public safety

Mass customization

Internet-of-Things

Mechanisms
Technological development
Standardization
Universal and free information
Network society
Formal-logical culture
Privacy concerns

Barriers
Privacy concerns

Technological development
Standardization
Network society
Formal-logical culture
Technological development
Standardization
Network society

Transport
Consumption
Public safety
Information provision
Leisure
Transport
Technological development
Consumption
Standardization
Law enforcement
Network society
Public safety
Information provision

Table 5.4: Summary of meta-rules, affected systems and associated mechanisms. Based on analysis of Check In / Check Out.

Table 5.5 below shows the classification of the identified meta-rules according to First and Second
Deep Transition characteristics. It also shows the extent to which the meta-rules are characterized as
completely new or whether they are regarded as evolutions of pre-existing meta-rules.
One notable finding is that, for the first time, data hoarding starts to show some applications that are
more characteristic of the Second Deep Transition. The example is Google’s ‘Earth’-application, which
is intended as a universally available and free map of the world and a lot of additional information. As
soon as people have access to such a library of information, irrespective of their social status, such
applications can contribute to more social equality. On the other hand, the shift to data-based
problem-solving, as opposed to expert and more analog judgment appears to mean that case-by-case
and individual treatment of cases is becoming more and more automated, which can also be regarded
as a step back from Second to First Deep Transition characteristics.
In general, many of the meta-rules identified in this chapter show a range of applications that are
characteristic of both Deep Transitions. Data hoarding for the purposes of ‘profiling’ and ‘serve-themasses’ corporate strategies are more characteristic of the First Deep Transition. In the same way,
mass customization can promote individuality and social equality, but the ‘mass’ component hinders
progress towards sustainability goals, thereby being more typical of the First Deep Transition. The
Internet-of-Things has the same up- and downsides as data hoarding applications do. They can go both
ways. Summarizing then, the time period investigated in this chapter shows the potential of digital
technologies to contribute to a Second Deep Transition, but on all fronts it appears that the
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replacement of First Deep Transition meta-rules for their Second Deep Transition counterparts is a
very time-consuming and difficult process.
The following chapters will compare the findings from this chapter and the two chapters before, in
order to arrive at several propositions for the deep transitions framework, meta-rules and associated
mechanisms and barriers. Along with this comparison and discussion, answers to the research
questions stated in the first chapter will be provided, followed by an overall conclusion.
Meta-rule

Classification

Description
An expanding Internet-of-Things increases the
1st Deep Transition amount of data sources and types of data
Universal and free access of information
2nd Deep Transition promotes social equality

Data hoarding

Data hoarding practices are leading to
resurfacing concerns about privacy, in response
2nd Deep Transition to which new privacy policies have been enacted

Privacy

More data-based (‘automatic’) problem solving.
Aimed at increasing efficiency, but also loses
1st Deep Transition sight of individual circumstances of cases
Problem-solving on a case-by-case (‘individual’)
basis, which appears to be more characteristic of
As opposed to: Expert and
the 2nd Deep Transition than data-based
analog problem-solving
2nd Deep Transition problem-solving
Data-based problemsolution cycle

Mass customization

Next phase of: Mass
production/-consumption

Profiling and personalized advertising can
2nd Deep Transition promote individuality and social equality
The ‘mass’ characteristic of mass customization,
however, is more characteristic of the 1st Deep
1st Deep Transition Transition
1st Deep Transition
Cheaper access to an extremely large online
2nd Deep Transition world of information promotes social equality
IoT also opens up data hoarding practices that
1st Deep Transition limits consumer’s individuality and freedom

Internet-of-Things

As opposed to: Separate
communication networks

1st Deep Transition

Table 5.5: Meta-rules, their predecessors and deep transition classifications.
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6. Conclusions
The Deep Transitions framework aims to describe how multiple socio-technical systems undergo
technological transitions in a similar direction (Schot & Kanger, 2018). Central to the framework are
rules, meta-rules, regimes and meta-regimes as robust selection mechanisms that tend to lead to the
adoption of new solutions that best fit the established (meta-)rules’ and (meta-)regimes’ logic. In their
2018 article, Schot and Kanger call for empirical research to explore the plausibility of the key
propositions of the Deep Transitions framework. They also propose that the development of
(meta-)rules should be taken as the main unit of analysis. The research described in this report
attempts to answer this call by conducting a long-term historical analysis of digitization in the
Netherlands and the emergence, conservation, evolution and disappearance of associated
(meta-)rules. The investigation also explored possible mechanisms and barriers influencing meta-rule
dynamics, and looked at the correspondence of the meta-rules to First and Second Deep Transition
characteristics.
The meta-rules and associated mechanisms and barriers that can be linked to the ongoing digitization
in the Netherlands have been described in the previous chapters. This section compares and contrasts
the findings from the different time periods to each other, and several conclusions can be drawn about
Dutch digitization and deep transitions as a result of this.

6.1. New and evolving meta-rules
Together with Tables 3.5, 4.5 and 5.5, this section provides the answer to Sub-Question (SQ) 1:
What (meta-)rules can be distinguished in relation to digitization in the Netherlands over time?
Comparing the meta-rules that have been discovered through the various content analyses, a
distinction can be made between meta-rules that can be interpreted as a variation of previously
existing meta-rules, and completely new meta-rules that have emerged as a result of the effects of
digitization. The difference between these two types of meta-rules is illustrated by Tables 3.5, 4.5 and
5.5 in the previous chapters.
For example, flexible robotization can be regarded as a new phase of automation, following up on
steam technology, mechanization and rigid automation. While the underlying technology varies, all
these examples have contributed to an increase in labor productivity. This increase in labor
productivity can probably be interpreted as one of the meta-rules that has influenced the adoption of
the mentioned technologies at the time. As a result of the Internet-of-Things and the increasing
possibilities for data-based solutions, the data-based problem-solution cycle started spreading across
systems. Those systems were mostly aimed at automation and increasing the efficiency of the
problem-solving process. It can therefore be regarded as yet another new phase in the long-lasting
trend of increasing productivity and efficiency.
Another example of meta-rules that can be interpreted as ‘upgraded’ or ‘evolved’ versions of preexisting meta-rules are the search for pluralism of information and media, and the ongoing process of
individualization. A good representation of society in the information that is supplied to the public has
been important in democratic society for a long time. In the 90’s, this trend towards pluralism has
extended from the type of information provided to also include the media that provide the
information. In turn, this has opened up new possibilities for individualization, a process that has been
ongoing since the Industrial Revolution, and reignited during the process of depillarization in the
Netherlands in the 60’s. Specifically, individualization extended because consumers were much less
limited in the types of information they consumed and the media through which they did so, mostly
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as a result of privatization of the telecommunications sector and the development of the internet.
More recently, individualization has entered a new phase through the applications of new data
hoarding and computer techniques for mass customization.
A red thread that can be observed throughout all of the investigated time periods is the ongoing battle
between data hoarding applications and concerns about privacy. Both of these meta-rules have been
established before the age of digitization. They merely evolved as a result of the digitization process.
As digital technology developed, the opportunities and capacity for data hoarding kept improving,
leading to the widespread adoption of data hoarding strategies. To guarantee a minimum level of
privacy, the privacy policies had to be continually evaluated and updated in response. There appears
to exist a perpetual tug-of-war between data hoarding applications and privacy policies that started
decades before the process of digitization took off, and has continued to be unsettled to this day.
In contrast, there are meta-rules that did not exist before, but have emerged during the process of
digitization in the Netherlands. For example, flexible robotization leads to the necessity of maintaining
a sufficiently flexible workforce and its periodical (re-)education. Before digitization, the dominant
meta-rule was that of specialization. A person would become an expert in a single line of work and
perform that type of work for most of their career. Since the country started to become increasingly
digitized, technology is expected to penetrate so many lines of work and change at such a rapid pace
that periodical re-education has become necessary. Another meta-rule that has emerged through the
Dutch digitization process is the Internet-of-Things. Before technological developments in the 80’s and
90’s made it possible to interconnect various digital infrastructures, these same infrastructures used
to operate completely separately. With the emergence of the internet and the universal perception of
the electronic highways as the future of the economy, efforts to interconnect communication
networks have resulted in a ‘network of networks’ for the first time. One could argue that the
interconnection of various networks is not new when considering the interconnection of transport
networks (e.g. automobile roads, railways, waterways, etc.), but it was definitely a new development
in the digital society. Lastly, as a result of increasing capacity and decreasing costs of data analysis
applications, a shift has occurred from trust in expert knowledge to data-based problem-solving. With
no real alternative, there used to be an unconditional belief in expertise, but as soon as data-based
solutions became feasible, people would rather trust the data, driven by the formal-logical culture that
has guided human action for centuries.
In short then, the content analysis of various Rathenau Institute publications has revealed a distinction
between meta-rules that can be categorized as ‘evolutions’ of meta-rules that already existed, and
meta-rules that can be considered ‘new’ and are attributed primarily to the new possibilities offered
by the process of digitization in the Netherlands.

6.2. Meta-rule mechanisms
This section is supplemented with the summaries provided by Tables 3.3, 4.3 and 5.3 and the
subsections describing the identified barriers to the emergence and spread of meta-rules, in order to
arrive at an answer to the second sub-question (SQ) of this research:
What mechanisms can be identified that contribute to or act as barriers to rules becoming
meta-rules?
Tables 3.3, 4.3 and 5.3 summarize the various mechanisms that were identified through the content
analysis. These mechanisms have influenced the emergence and spread of the discovered meta-rules.
The mechanisms and barriers that have been identified support transitional thinking in the sense that
influences come from all areas making up society: economics, technological development, cultural
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influences and societal-ethical issues. However, another interesting pattern can be discovered here. It
appears that the aforementioned meta-rules that can be interpreted as modern varieties of preexisting meta-rules are more strongly associated with economic potential and technological
development, whereas new meta-rules are more strongly driven by interest groups that aim to
provoke alternative thinking and to address societal-ethical issues.
An example of the former is data hoarding. Data hoarding fits the formal-logical culture and
technological development has broadened the areas of application of micro-electronics applications
while simultaneously making them more economically attractive, especially because of the shrinking
of micro-electronics components with increasing processing capacity. In subsequent time periods,
interconnection of telecommunication networks and the emergence of the Internet-of-Things (mostly
technological developments) has led to an expansion of data hoarding sources. In the 80’s, data
hoarding evolved because of computerized data analysis techniques. In the 90’s, greater accessibility
to the internet and its connection to the television network also facilitated new data collection
applications. The Internet-of-Things, consequently, expanded the amount of sources for data
collection even further because a very wide range of applications can now be connected to the
internet.
A similar conclusion can be drawn when looking at the evolution of the search for increasing labor
productivity through the subsequent phases of mechanization, automation, (flexible) robotization and
data-based problem-solving. Flexible robotization became feasible due to the shrinking of the
necessary micro-electronics components and the subsequent economic effect of the decrease in price.
Data-based problem solving only became possible in some systems, such as healthcare, because of the
technical possibilities to produce integrated circuits at a sufficiently small size to be able to measure
the relevant medical parameters. Furthermore, the development of the Internet-of-Things has
facilitated the collection of more and new types of data for the solution of all kinds of problems. Even
pluralism of media was made possible by the Internet Protocol and the technological convergence of
formerly separate telecommunications networks. All of these developments are therefore strongly
stimulated by technological developments, and it is likely that this is because many R&D efforts are
directed at solutions that fit the ideology of already established meta-rules, which is typical of the Deep
Transitions theory.
So how do meta-rules shift then? Tracking the establishment of privacy as a meta-rule may provide an
answer. Concerns around privacy have appeared in response to data hoarding practices, and as
chapters 4 and 5 have shown, maintaining a minimum level of privacy has since been established as a
competing meta-rule that has started to dominate multiple sectors and systems. The primary driver of
privacy as a meta-rule was therefore not technological in nature. Rather, it was a societal-ethical
concern that led to the establishment of privacy as a meta-rule. A similar argument can be made for
the appearance of network interconnectivity and the Internet-of-Things as a meta-rule. While
technological development was necessary to make it possible, the primary drivers were the universal
belief in the electronic highways in the 90’s, and the vision of the ubiquitous network society in the
new millennium. Thus, the emergence of ‘new’ meta-rules appears to be primarily driven by social
interest groups that share particular societal-ethical concerns or promising visions for the future.
It is worth noting that the development of an Internet-of-Things has had influences from a
technological side as well as from a societal side. The interesting distinction is that the technological
feasibility of realizing an Internet-of-Things has mostly influenced the evolution of existing meta-rules
such as the data-based practices described above, whereas the pursuit of an Internet-of-Things in itself
was mostly driven by societal visions of a connected society. ‘New’ meta-rules therefore seem to
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appear as a result of societal visions or the expression of concern over societal-ethical issues, but the
developments that they spur may still be captured for the advancement of established meta-rules.
The finding that new meta-rules tend to be stimulated through societal interest groups and shared
visions should not be incredibly surprising when drawing on propositions from the Multi-Level
Perspective. Pre-existing meta-rules can be interpreted as part of an established and robust regime
which can generally only be threatened if there is a sufficiently serious problem associated with the
regime. In that sense, privacy concerns can be regarded as the ‘window of opportunity’ through which
a baseline of privacy could manifest itself as a competing meta-rule, just as the universal belief in the
potential of electronic highways and the network society put pressure on the validity of the
monopolized and decentralized organization of information and communication networks that
characterized the early phases of Dutch digitization.
The content analysis was also aimed at identifying barriers to the emergence and spread of meta-rules.
A constantly returning barrier is privacy that acts as a competitor to data hoarding strategies and databased solutions. In the 80’s, high rates of unemployment served as a cause for worry that digitization
and related processes of flexible robotization could lead to further loss of jobs. Therefore, caution was
advised regarding the implementation of flexible robotization. In the 90’s, the Rathenau Institute
observed a trend of re-monopolization/oligopolization of the privatized telecommunications sector,
which could act as a barrier to information pluralism and individualization. Apart from these barriers,
not many other barriers were identified through the content analysis. The amount of barriers
discovered therefore falls short when compared to the amount of mechanisms that were found. A
possible explanation for this is because the Rathenau Institute focuses on societal trends, and
therefore the cases in which something ‘fails’ to become a trend remains relatively underexposed. This
notion will be revisited in the Discussion chapter that follows this chapter.
In summary, evolutions of pre-existing meta-rules appear to be mostly driven by technological
development, while new meta-rules tend to emerge through societal interest groups in the form of
the expression of societal-ethical concerns or new ideologies such as the electronic highways and the
ubiquitous network society. The amount of identified barriers is limited, but privacy concerns are a red
thread running throughout all periods of time.

6.3. Convergence and divergence
The third sub-question (SQ) of this research was posed as follows:
In which socio-technical systems can convergence of digitization-related rules be observed, and
where do they diverge?
There were some cases highlighted by the content analysis where meta-rules operated in multiple
systems, but where exceptions were also identified. The best example, again, is privacy, since it is a
meta-rule that re-appears in many different time periods but also shows discrepancies. Chapter 5
highlighted that most people are concerned about the protection of their privacy, and generally
disfavor applications that fail to guarantee it sufficiently. The exception is when law enforcement is
concerned. In fact, without a proven effect, people find more surveillance desirable when law
enforcement and their safety is concerned. Perhaps this is because of the fear of terrorist attacks that
has developed over the past decades. This privacy exception could then be interpreted as an exception
driven by the societal concern of public safety. Again, this would be a shift in meta-rules driven by
societal interests, thereby corresponding to the conclusion drawn in section 6.2.
Another example is that of flexible robotization. While the Rathenau Advisory Group did not draw this
conclusion specifically, they articulated the expectation that the administrative sector would be more
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opposed to flexible robotization because of the expected effect on job availability in that sector. The
concept of increasing labor productivity through processes of mechanization/automation was also
relatively new in that sector in that period of time. Conversely, mechanization/automation was already
pretty common in the industrial sector since the Industrial Revolution. Therefore, less opposition was
expected in the industrial sector in response to flexible robotization. Taking this and the previous
example together suggests that divergence of meta-rules tends to coincide with the expression of
societal concern (fear of terrorist attacks and fear of job loss, respectively).
We also find examples of rules that fail to spread. In chapter 3, the Rathenau Advisory Group noted
the potential of micro-electronics technology to contribute to more sustainability through the
possibility of careful and precise monitoring and regulation of waste and harmful emissions. In the
subsequent chapters, these notions hardly return, although no specific reason has been identified for
this occurrence.
Lastly, some meta-rules appear to blend into one another. Take individualization as an example. This
concept is characteristic of the First Deep Transition, according to Schot and Kanger. It is argued here
that in the 90’s the possibilities for individualization extended to information consumption and to
include universal and cheap access to an ever-growing library of information. Through this
development, individualization has the ability to contribute to more social equality (and thereby the
Second Deep Transition) because all layers of society start to have access to the same wealth of
information. During the process of digitization of public space and the development of an Internet-ofThings however, individualization veers back to applications of mass customization. Back to where we
started, mass customization is more characteristic of the First Deep Transition.
Unfortunately, the content analysis did not reveal many examples of how a rule emerges in one sociotechnical system and transfers to the next. This is possibly because the Rathenau Institute tends to
focus on societal trends, which is mostly when a meta-rule has already been adopted in a multitude of
systems. Furthermore, many of the mechanisms that have been identified can be interpreted as
mechanisms that play a role in multiple socio-technical systems simultaneously. This notion is revisited
in the discussion chapter following this chapter.
In short then, the evolution of society from having a First to Second Deep Transition character is not a
linear process, because new meta-rules evolve and coincide with changes in other meta-rules.
Consequently, meta-rules cannot always be clearly classified as characteristic of First or Second Deep
Transitions. Depending on the specific application of the meta-rules, they can potentially contribute to
either. This is typical of transitions theory stating that transitions almost always take place in an
uncertain and dynamic environment in which all the relevant pieces and mechanisms are in constant
interaction.

6.4. First and Second Deep Transitions
In Tables 3.5, 4.5 and 5.5 the observed meta-rules have been classified as characteristic of the First or
Second Deep Transition (or in some cases, both). By comparing the results in the separate chapters
we can arrive at answers to the last two sub-questions (SQ’s):
To what extent do the patterns of the resulting meta-rules fit the proposed characteristics of
the First and Second Deep Transitions?
Is there an observable shift from the First to the Second Deep Transition over time?
Schot (2016) argues that a Second Deep Transition will be required in order to be able to solve the
problems implied by the double challenge of contemporary societies: environmental degradation and
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growing social inequality. Schot & Kanger (2018) also speculate that this Deep Transition is already
starting to take root through the ICT-based surge of development. However, they also acknowledge
that others are more cautious and claim that yet another surge based on ‘green technology’ may be
the foundation of the next deep transition, as well as that a Second Deep Transition is only one possible
alternative for tackling the double challenge.
What we have found in this report however, is that the meta-rules that, according to Schot and Kanger,
are characteristic of the First Deep Transition still appear to be the most important guidelines that are
followed in the process of digitization in the Netherlands. As mentioned, the longer-existing meta-rules
remain and enter new phases, and new layers of meta-rules mostly appear in response to these better
established meta-rules. Moreover, the new layers of meta-rules do not appear to resonate strongly
with the characteristics that are typical of what Schot and Kanger call the Second Deep Transition.
In Chapter 3, all of the identified meta-rules are characteristic of the First Deep Transition (see Table
3.5). This is not too surprising since this is in the early stages of digitization and First Deep Transition
meta-rules are still very robust and difficult to challenge.
In Chapter 4, we see that the meta-rules discovered there show a lot more potential in contributing to
a Second Deep Transition. The drive towards pluralism of information and media promotes
individualization and equal access, thereby stimulating social equality. Furthermore, privacy policies
specific to digitization are implemented, protecting citizens from profiling based on data, and
preventing judgment based on social status, which equally contributes to more social equality.
However, these developments are facilitated mainly through the privatization of the
telecommunications sector. It has also been noted in chapter 4 that the Rathenau researchers observe
a new trend of oligopolization/re-monopolization of the telecommunications sector. Should that trend
regain dominance, it will pose as a significant barrier to the Second Deep Transition meta-rules
described here. While the potential for an ICT-based shift is recognized, it has most certainly not been
convincingly established at this point in time.
Turning to the last chapter then, we see that monopolization has not really hindered the digitizationbased potential for individualization and social empowerment. However, the majority of the metarules identified in chapter 5 still mostly show First Deep Transition characteristics (see Table 5.5). There
are some careful examples of the contrary though. For the first time, data hoarding shows some
potential in contributing to a Second Deep Transition society as well. The same goes for mass
customization and the Internet-of-Things. Simultaneously, most of their resulting applications veer yet
again towards First Deep Transition characteristics.
Lastly, the meta-rules that do show some Second Deep Transition potential mostly do so concerning
the promotion of social equality. The application of digital technologies for the purposes of promoting
sustainability remains underexposed in the Rathenau publications that were analyzed.
So in short, yes, digital development does show some potential for instigating a Second Deep
Transition, but in the past few decades most of these promises are still overshadowed by their First
Deep Transition counterparts. Schot and Kanger claim that the First Deep Transition was established
over a period of more than two centuries, so these findings could simply mean that we are still in the
very early stages of a Second Deep Transition and that these minor shifts and promises are just the
first signs, but we cannot say for sure.
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7. Discussion
This final chapter goes beyond the results that were discovered and compared in the previous
chapters. First, a new conceptualization of meta-rules as layers is presented, after which an answer to
the main research question is formulated. The final sections of this report will cover several limitations
of the performed research and sets out some avenues for future scientific work.

7.1. Meta-rules as layers
As an extension of the findings described in Sections 6.1 and 6.2, the meta-rules associated with the
digitization of the Netherlands can be conceptualized as layers that extend and develop over time.
Individualization (see Figure 7.1) as a meta-rule has been around for a while and is considered by Schot
and Kanger to be characteristic of the First Deep Transition. Digitization then simply provides new ways
of expressing this meta-rule. First, pluralism of information and media allowed consumers of
information more freedom of choice in the type of information they wish to consume, as well as the
channels through which they desire to do so, thereby promoting individualization. When the
possibilities of data-based applications expanded even further, and more and more devices became
part of the Internet-of-Things, the range of aspects of everyday life that could be subjected to
customization increased equally. Mass customization of so many different activities and systems
thereby became the next phase of the layer of individualization.

Figure 7.1: Timeline of individualization as a meta-rule comprising its own layer.

Flexible robotization (see Figure 7.2) can be interpreted as the most recent expression of automation
and increasing labor productivity, whereas maintaining a minimum level of privacy and a flexible
workforce can be considered as new layers that appeared as a result of developments in the other
layers. The appearance of new layers or transformations of existing layers tend to coincide with major
technological breakthroughs (e.g. integrated circuits enabling flexible robotization or the personal
computer promoting new forms of individualization) or societal-ethical issues reaching a critical mass
(e.g. concerns about job availability and privacy).
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Figure 7.2: Timeline of automation as an evolving meta-rule, and new meta-rules appearing as new layers in response.

To a certain extent this layering of meta-rules resembles the sedimentation effect described by Kanger
and Schot (2018). They use it to describe the socio-technical landscape as an actual landscape, to which
new layers of technology and infrastructures are added with each new surge of development, and
thereby transforming and influencing the selection environment for future technological
development. It is argued here that the layering of meta-rules can be interpreted in a similar way. Due
to the establishment and robustness of pre-existing meta-rules, new meta-rules tend to appear only
in response to the existing set of meta-rules, but they do not appear to be truly independent. Instead,
they connect and cover the pre-existing meta-rules as a new layer that transforms the selection
environment for further innovation, without the old meta-rules completely disappearing.
Described this way, privacy and data hoarding can be interpreted as two different layers that are in
constant interaction with one another, which has been the case even before the process of digitization
in the Netherlands really started. Data hoarding is a separate layer that has to operate in between the
boundaries set by the privacy layer, as illustrated by Figure 7.3, below. The figure also shows that the
establishment of an Internet-of-Things as a meta-rule and separate layer also has implications for the
data hoarding layer, opening up new possibilities. In response to this, privacy legislation will have to
be reviewed and updated, explaining how the layers remain in constant interaction with one another.
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Figure 7.3: Multiple meta-rules as layers, and their interaction.

7.2. Main research question
We are now sufficiently equipped to formulate an answer to the main research question of this report:
How can digitization in the Netherlands be interpreted from a Deep Transitions perspective and
how can the Deep Transitions framework be evaluated in light of this interpretation?
From a Deep Transitions perspective, the digitization of the Netherlands can definitely be regarded as
a ‘deep’ transition. In every time period under investigation digitization has contributed to the
emergence of new meta-rules, as well as the evolution of existing meta-rules under influence of
digitization. It has also been illustrated that these meta-rules are guiding the behavior of actors in a
multitude of sectors and socio-technical systems.
However, in their Deep Transitions article, Schot and Kanger also speculate that it might be the ICTbased ‘surge of development’ that sparks a shift from a First to a Second Deep Transition, thereby
making a significant contribution to the solution of social inequality and environmental degradation.
Content analysis of a selection of Rathenau Institute publications on the topic of digitization has not
revealed a system-spanning connection between digitization and sustainability, at least in the first 30
years under investigation. In transport, the application of data hoarding and location-based systems
have produced applications to combat traffic congestion, which is a significant source of environmental
pollution, but these are examples from a single system. More recent work on ICT-enabled ‘smart grids’
and ‘smart homes’ may be promising in this regard, extending digitization effects on sustainability to
the energy system and the built environment, and is briefly revisited in the following chapter.
On the other hand, the potential of digitization to contribute to more social equality is more apparent
from the content analysis. There are more system-spanning examples where new digital applications
can promote universal and affordable access to a growing library of information, which levels the
playing field and can contribute to social equality. Unfortunately, such applications still seem to be in
battle with applications promoting mass customization and data hoarding for the purposes of
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consumer profiling. So, while a new trend is becoming visible, the shift is still in its very early stages
and a lot more work is to be done before a Second Deep Transition society can truly be realized.
Concerning the Deep Transitions framework itself, several new propositions have been formulated as
a result of the content analysis and the comparisons drawn in this and the previous chapter. These
include the conceptualization of meta-rules as layers and the distinction that can be made between
‘new’ meta-rules (and thus, new layers) and meta-rules that can be regarded as evolutions of existing
layers. In addition, ‘new’ meta-rules tend to emerge in response to existing layers, thereby forming a
new layer and suggesting the conceptualization of a ‘sedimentation-effect’ similar to how a landscape
is defined in the Multi-Level Perspective.
Furthermore, significant evolutions of existing layers and the emergence of new layers tends to
coincide with important technological developments (e.g. micro-electronics, the personal computer,
internet, smartphones) or the voice of societal interest groups reaching a critical mass (privacy
concerns, electronic highways, the ubiquitous network society). Therein, technological developments
appear to be relatively more relevant to the evolution of existing meta-rules, whereas societal interest
groups appear to be more important drivers of new meta-rules.
Lastly, regarding the speculation that the ICT-enabled surge of development might be the most
important driver of the Second Deep Transition. It is difficult to say whether or not information and
communication technologies will or will not become the foundation for a Second Deep Transition. A
review of the first thirty years of digitization suggests that it follows mostly the same patterns as during
the previous surges, but some small hints of change are on the horizon, which will be briefly treated in
the following section. It remains to be seen whether these changes can be consolidated within the
remainder of the ICT-based surge of development, or whether indeed another, perhaps green
technology-based surge is necessary to truly be able to address the double challenge of the modern
world.

7.3. Limitations and further research
The research described in this report and consequently the resulting conclusions suffer from several
limitations. First of all, the mechanisms that interact with the emergence and spread of meta-rules
have been divided into stimulating mechanisms and hindering barriers. It turned out that content
analysis of the various Rathenau Institute publications has not revealed a lot of barriers. It seems
unlikely that they are simply not there. The Rathenau Institute’s primary goal is to investigate the
societal influence of technological and scientific developments and trends. As a result, the focus is on
technologies and their effects, and therefore associated meta-rules, that do, in fact, manage to spread
across multiple socio-technical systems and become trends. In all likelihood, this is why barriers to the
emergence and spread of meta-rules remain underexposed in this report. If a barrier is strong enough,
it prevents meta-rules from emerging and/or spreading, and it is therefore that such trends and
associated meta-rules do not show up in the Rathenau Institute’s reports at all. In short, the Rathenau
Institute can be seen as a trendwatcher, leaving rules that fail to spread underexposed. Because
publications by the Rathenau Institute are the main source material used in this report, the research
suffers from a diffusion bias because the chosen method and source material appears to be unable to
grasp mechanisms that act as barriers to the further spread of meta-rules. It is suggested that further
research includes other sources in order learn more about how digitization-related rules and metarules fail to spread beyond the initial system(s) where they show up.
It also turned out that the mechanisms and barriers that were identified in the analysis are mostly
focused on technological developments and the articulation of societal visions and societal-ethical
concerns, voiced by social interest groups. Again, this can be attributed to the Rathenau Institute’s
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focus on trends at the national and international level. Because of this focus, they will identify visions
and the expression of concerns at the level of society as a whole, but the lobbies and exploits of actors
and actor groups at the regional and local levels remains underexposed in their reports. As such, a lot
more mechanisms and barriers might be at play in the emergence and spread of meta-rules at those
levels of society, involving a wide variety of actors and actor groups.
Because the goal of this research was to gain insight into Dutch digitization as a whole, interpreted as
a deep transition, and to investigate new propositions for the deep transitions framework, it was
necessary to look at multi-system trends at the national and international level over time, for which
the Rathenau Institute was an ideal source. However, for a deeper understanding of the dynamics of
meta-rules, future research could be directed at studying single meta-rules, including mechanisms and
barriers at the regional and local levels, and paying more attention to agency. Such an approach may
also reveal more types of barriers that play a role in preventing rules from spreading to additional
socio-technical systems.
Furthermore, the research described in this report was aimed at gaining insight into the dynamics of
deep transitions and meta-rules over time, using Dutch digitization as the case under study. As such,
the selection of reports subjected to content analysis was based on the extent to which these
publications could be considered comprehensive treatments of digitization covering multiple sociotechnical systems. This has resulted in an overview of trends and meta-rules that truly covered multiple
socio-technical systems. By no means did this research analyze all of the publications by the Rathenau
Institute on the topic of digitization. However, many of those publications addressed specific sociotechnical systems. Perhaps, if all of these system-specific publications were investigated as well, they
would reveal additional trends, meta-rules and associated mechanisms and barriers, but because of
time constraints it was chosen to focus the analysis on those publications that already concerned
trends at the national and international level. Just as detailed research on specific meta-rules can
contribute to a deeper understanding of deep transitions, detailed investigations per system can, when
synthesized, also lead to deeper levels of understanding of deep transitions. That is why further
research in this direction is suggested here.
Next, this research has contributed in an original way to the field of sustainability transitions in
Innovation Sciences by advancing a periodization of Dutch digitization. The periodization was made on
the basis of the identification of major technological and societal tipping points that corresponded with
significant changes in the digitization-related meta-rules under study. Also, in the publications on the
topic of digitization by the Rathenau Institute, several clusters of publications in time could be
identified, corresponding with these tipping points as well. As mentioned before, the Rathenau
Institute can be seen as a trendwatcher, and it therefore does seem likely that they are quick to pick
up on new technological and societal trends. Thus, it is expected that the identified time periods and
their tipping points also correspond with the real timeline, and not just with the timeline of when
particular Rathenau reports and books were published. Nevertheless, it would be interesting to see
how the periodization advanced in this report compares to periodizations made in other historic
treatments of Dutch digitization. Further research is suggested in this direction.
Lastly, the conclusion that Dutch digitization mainly appears to express characteristics of the First Deep
Transition may yet be somewhat premature. In a more recent publication by the Rathenau Institute,
Kool, Timmers, Royakkers and van Est describe new digitization trends that are starting to appear or
are expected to take off in the near future (2017). Among them are applications like ‘smart homes’,
self-diagnosis using digital applications and new types of platforms such as Uber and Airbnb. In smart
homes, sensors and processing units placed throughout the house will be able to learn their
inhabitants’ habits and make adjustments to the living space accordingly. For example, the thermostat
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could learn the temperature preferences at different times of day, or sense when the occupants are
absent in order to conserve energy. Self-diagnostic applications can grant people more power over
their own healthcare. Furthermore, platforms like Uber and Airbnb are revolutionary in the sense that
they do not own assets themselves, but merely provide a platform for people to share and sell their
own assets (cars in the case of Uber, their homes in the case of Airbnb) to other users.
An argument can be made that such new applications can make significant contributions to
sustainability, and therefore to a Second Deep Transition, and thereby slow down the types of mass
consumption that is so dominant and characteristic of the First Deep Transition. On the other hand,
one could argue that these developments are mostly driven by a search for more opportunities for
mass customization and economic benefits, which would mean that the applications likely end up
reinforcing First Deep Transition thinking rather than slowing it down.
At the least, several new potential building blocks of a possible Second Deep Transition are becoming
visible, although they cannot be considered full-fledged Second Deep Transition meta-rules as of yet.
The possibility that these new applications will align with Second Deep Transition meta-rules cannot
be ruled out, however, and future research will have to investigate whether the scales will tip in the
favor of a more socially equal and sustainable future.
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Appendix A: Original Quotes
1. “De Adviesgroep is van oordeel dat invoering van micro-elektronica op velerlei terrein zeker
zal plaatsvinden.” (Rathenau et al., 1980, p. 8)
2. “Robots openen de weg naar flexibele automatisering.” (Rathenau et al., 1980, p. 35)
3. “Er zal meer micro-elektronica worden gebruikt voor de automatisering van bepaalde delen
van productieprocessen.” (Rathenau et al., 1980, p. 50)
4. “Een belangrijk deel van de gevolgen van de micro-elektronica revolutie zal echter, vooral in
het komende decennium, door het gebruik van computers worden geïmplementeerd.”
(Rathenau et al., 1980, p. 47)
5. “In de sfeer van toepassingen blijkt het gebruik van de computer voornamelijk te liggen op
het gebied van de administratie.” (Rathenau et al., 1980, p. 48)
6. “De grote afhankelijkheid van personeel voor de data-invoer zal afnemen, vooral omdat het
met micro-elektronica mogelijk zal worden het registreren te automatiseren. Bekende
voorbeelden zijn de zogenaamde point of sales-systemen en een aantal systemen waarmee
waarnemingen aan patiënten worden vastgelegd.” (Rathenau et al., 1980, p. 51)
7. “In het reguliere onderwijs zal moeten worden ingespeeld op de veranderende maatschappij
en de organisatie van het werk.” (Rathenau et al., 1980, p. 56)
8. “Kennis verschaalt, en de Adviesgroep acht het waarschijnlijk dat door de introductie van
micro-elektronica op ruime schaal dit verschalingsproces sneller en misschien wel aanzienlijk
sneller zal verlopen dan tot dusverre het geval was.” (Rathenau et al, 1980, p. 81)
9. “Zij beperkt zich tot de vaststelling dat micro-elektronica op de aansluitende fasen van
informatie-opslag, -verwerking, -beheer en -overdracht een versnellende, nieuwe
mogelijkheden scheppende invloed zal uitoefenen.” (Rathenau et al., 1980, p. 88)
10. “Weten hoe men toegang krijgt tot opgeslagen informatie zal belangrijker worden dan het
zelf individueel verwerven van parate kennis.” (Rathenau et al., 1980, p. 82)
11. “Economische groei wordt de laatste jaren niet meer gezien als het enige middel voor de
oplossing van economische en dikwijls ook andere maatschappelijke problemen. Selectieve
groei wordt gepropageerd.” (Rathenau et al., 1980, p. 40)
12. “Micro-elektronica heeft de potentie de energieconsumptie van apparaten te verbeteren en
door betere procesregeling de uitstoot van warmte en afvalstoffen bij allerhande processen
te verminderen.” (Rathenau et al., 1980, p. 66)
13. “De internationale verdeling van arbeid zoals die in de geïndustrialiseerde wereld wordt
nagestreefd en waarbij arbeidsintensieve industrieën naar ontwikkelingslanden worden
verplaatst, zou ongedaan gemaakt kunnen worden of althans tot stilstand kunnen worden
gebracht.” (Rathenau et al., 1980, p. 75)
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14. “Door de geringe afmetingen en lage prijs worden technische en economische barrières
overwonnen die tot voor kort (verdere) automatisering in de weg stonden.” (Rathenau et al.,
1980, p. 9)
15. “De steeds gunstiger wordende prijs/prestatie-verhouding van micro-elektronica zal, zeker bij
een te verwachten toename van het reële loon, economisch gezien leiden tot een vervroeging
van het proces van substitutie van arbeid door kapitaal.” (Rathenau et al., 1980, p. 39)
16. “De resultaten daarvan tonen aan dat het in het algemeen afremmen van de toepassing van
micro-elektronica voor Nederland geen zinvolle strategie is. De concurrentiekracht van het
land zou op ontoelaatbare wijze worden aangetast.” (Rathenau et al., 1980, p. 11)
17. “De mens heeft al lang in zijn denken precisie en exactheid willen vatten en willen kunnen
vaststellen wat ‘waar’ en wat ‘onwaar’ is.” (Rathenau et al., 1980, p. 17)
18. “Intussen is de micro-elektronica een machtig werktuig juist voor de formeelwetenschappelijk te beheersen facetten van de samenleving.” (Rathenau et al., 1980, p. 17)
19. “Ook de micro-elektronica zal een verbetering van de arbeidsproductiviteit met zich
meebrengen. Uit dien hoofde zou de ontwikkeling van de micro-elektronica alleen positief
kunnen worden beoordeeld, ware het niet dat de werkgelegenheid in het geding is.”
(Rathenau et al., 1980, p. 55)
20. “Maar de commissie beseft bij de analyse van motieven van mensen om inbreuken op hun
privacy aanwezig te achten, dat wanneer het om min of meer gevoelige gegevens gaat de
gedachte dat de mogelijkheid bestaat van professionele verzameling en eventueel
verspreiding, voor velen onverdraaglijk is.” (Rathenau et al., 1980, p. 70-71)
21. “Voor economische groei moeten we dus nadrukkelijk de kant van ICT opkijken.” (Baten &
Ubacht, 1995, p. 16)
22. “Het is overigens interessant om te zien hoe dit leidt tot een welhaast wereldwijde omarming
van wat als een vast punt aan de horizon wordt gezien: de elektronische snelwegen.” (Baten
& Ubacht, 1995, p. 18)
23. “De antwoorden bieden minder houvast in het huidig tijdsgewricht, waarin steeds sterkere
aanwijzingen ontstaan dat wij leven in de beginfase van een nieuwe ‘revolutie’, de
informationele. Die zal, naar wordt voorspeld, een even diepgaande invloed hebben op
maatschappelijke structuren als de industriële revolutie achteraf bleek te hebben.” (Baten &
Ubacht, 1995, p. 77)
24. “De informatie-infrastructuur is niets anders dan de integratie van allerlei soorten informatie
en de manieren waarop die informatie wordt aangeboden. Bijvoorbeeld informatie over
gemeentelijke regelingen die u via uw PC thuis op kunt vragen.” (Baten & Ubacht, 1995, p.
19)
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25. “Als ik het goed heb, is het zelfs zo dat er een grootscheepse verschuiving plaatsvindt van de
productie van goederen, naar de productie van informatie, en alles wat daarmee
samenhangt. De veranderingen gaan snel, en gaan eigenlijk ook steeds sneller.” (Baten &
Ubacht, 1995, p. 16)
26. “Het aardige is dat de oude scheiding tussen de beheerder van een infrastructuur en de
aanbieder van diensten op die infrastructuur, steeds meer verdwijnt.” (Baten & Ubacht, 1995,
p. 19)
27. “De digitalisering heeft het mogelijk gemaakt dat van oudsher gescheiden sectoren als
telecommunicatie, omroep en de software- en audiovisuele industrie, in elkaar overvloeien.”
(Baten & Ubacht, 1995, p. 18)
28. “Het collectieve burgerschapsmodel maakt plaats voor een individualistisch en utilitair model,
waarin de nadruk komt te liggen op de eigen verantwoordelijkheid van de burgers.” (Baten &
Ubacht, 1995, p. 17)
29. “Nieuwsgroepen en andere fora voeren reeds geruime tijd discussies over een ontelbaar
aantal onderwerpen, variërend van honden, katten en andere huisdieren tot internationale
politiek en informatietechnologie.” (Schalken & Moorman, 1995, p. 267)
30. “Informatie over uw kijkgedrag, uw koopgedrag, met wie u communiceert, hoe lang en hoe
vaak; al die gegevens wordt geregistreerd. En daar is commercieel inderdaad een hoop mee
te doen.” (Baten & Ubacht, 1995, p. 21)
31. “We gaan langzaam in de richting van een situatie waarin de meeste stemmen gelden. We
zien dat bij de omroep gebeuren, en het is niet uitgesloten dat het op andere terreinen van de
informatiediensten ook gaat spelen.” (Baten & Ubacht, 1995, p. 23)
32. “Informatie over de burger wordt steeds toegankelijker. Het roept de vraag op of het
wenselijk is dat de mogelijkheden van de elektronische snelweg worden aangewend om de
politiek en het bestuur een betere toegang te verschaffen tot gegevens over burgers. De
privacy van de burgers speelt hierbij een grote rol.” (Baten & Ubacht, 1995, p. 52)
33. “Men acht het niet wenselijk dat bestanden zondermeer aan elkaar gekoppeld worden,
waardoor extra informatie over de burger te genereren is.” (Baten & Ubacht, 1995, p. 52)

83

