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I.

Abstract

For multinational companies to become successful in base‐of‐the‐pyramid (BoP) contexts in
emerging economies, it seems necessary to develop new business models. The literature proposes
the so‐called BoP‐approach to successfully develop new business models by getting ‘deep
understanding’ of the local context. However, this approach is criticized for its lacking focus on
environmental and social sustainability it offers no structured approach to collect and analyze data
to actually get this ‘deep understanding’. In this research, a complementary approach is proposed
based the Strategic Niche Management (SNM) framework. This framework is applied to a case study
for a Dutch company which is interested in doing sustainable business in the Indian fishing industry.
In a field research in India, 64 interviews are conducted with various local stakeholders to analyze
the Indian fishing industry using the SNM concept of the ‘socio‐technical regime’. From the analysis
of the Indian fishery regime, several socio‐technical challenges and opportunities are identified
which led to four potential sustainable business model solutions. The SNM framework is then used
to recommend possible experiments with these business model solutions to become successful at
the BoP. Based on these finding I conclude that the SNM framework is a useful tool to get ‘deep
understanding’ of BoP contexts to develop sustainable business model ideas.
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II.

Management summary

The goal of this research project is to find an answer to the following question:
How can DSM Dyneema successfully introduce the Dyneema® fiber in the Indian marine fishing
industry in a way which is sustainable in economic, environmental and social terms?
To do this, the Indian fishing industry is analyzed using a framework called Strategic Niche
Management. Using this framework, the current fishing techniques and GWRL’s network in India are
analyzed. In the analysis, reasonable opportunities are identified for Dyneema® for three types of
fishing gear: trawling, purse seine and dol net fishing. It is recommended to conduct local
experiments for these fishing gears. Based on an analysis of the actor network and the identified
opportunities, four possible business model solutions are developed: ‘splitting the cost’ (reducing
the initial price of the net and letting the fishermen pay the rest of the net out of diesel savings),
‘paying through the catch’ (similar, but then the fishermen pay through a percentage of the fish
catch), ‘subscription’ (also similar, but then the fishermen pay a fixed subscription fee) and
‘collective buy’ (reducing the price if fishermen buy large quantities). Also, potential partnerships
are identified with an oil company (e.g. Shell), an engine manufacturer (e.g. Caterpillar) and CIFT (a
research institute). Based on these findings the following plan of action is recommended:
1. Launch experiments in Kerala with CIFT to learn about Dyneema®’s performance. Use the
‘splitting the cost’ business model and compensate for bad catches to minimize the risk for
the fishermen. Learning is aimed at performance (diesel savings and catch), education on
the fact that the net is an operational cost and the new role for GWRL dealers (control on
continuation of payments).
2. If the business model works, it may be extended by letting the fishermen ‘pay through the
fish catch’. This can only work if the GWRL dealers can manage their new role and if the
fishermen are able to understand the role of the net in their cost structure. If this system
does not work, a subscription model may be considered, but in that case I recommend
continuing using the ‘splitting the price’ model.
3. If enough fishermen are convinced of Dyneema® and Dyneema® performs well enough that
the fishermen are able to carry the risk of the higher investment themselves, the ‘collective
buy’ model can be introduced to reduce the total price of Dyneema® and to increase
Dyneema®’s market share. It is important that the dealers remain part of the value chain.
New important partners in this business model are the fishermen societies who take care of
the collective buying.
4. Finally, I recommend collaborating with an oil company and possibly a manufacturer of
(more efficient) boat engines to offer package deals to the fishermen. Both such
collaborations will contribute to the environmental sustainability of the Indian fishing
industry. Furthermore, the collective buy model can also create more value to the fishermen
by including the engine and the diesel. For the oil company, the engine manufacturer and
DSM Dyneema/GWRL the increased value is in the increased market share and increased
turn‐over.
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III.

Preface

When I was looking for a research project for my thesis, I had the ambition to do the research
abroad. I didn’t really know what I would like my destined country to be, but I felt a strong
preference for a developing country. I was warned that a research project abroad would probably
take more time than when I would do a research in the Netherlands, but I didn’t care. I’ve been a
student in Eindhoven for 7,5 years, so what’s a few months more?
A brief, yet effective, search for a suitable project led me to my supervisor, Rob Raven, who was just
starting up a potential research project with André van Wageningen of DSM Dyneema on the
potential introduction of DSM Dyneema’s (super strong) fiber in the Indian fishing industry. The
project was focused on sustainability at the so‐called base of the pyramid in an economically viable
way. This concept appealed to me from the start. Fed by my own interest in the idea, I plunged in
the abundant body of relevant literature and started reading and reading and reading… Indeed, I
spent more time reading than I intended, so the first month of ‘delay’ was a fact.
Based on the intermediary results, I decided to focus the further research on the application of
strategic niche management to the introduction of Dyneema® in the Indian fishing industry. The
research required an extensive market research, focusing on social aspects of the market. This
meant I had to prepare for my market research in India and this led to more reading and reading and
reading. Also I needed to know where to go (India is BIG!), when to go (it can be so HOT), who to
interview (there are a LOT of people), how to interview them (every state has a DIFFERENT language),
what to ask them (I knew so LITTLE of fishing) and the list goes on… in short: I spent more time
preparing than I intended, so another few months of ‘delay’ were a fact.
Nevertheless, after a long and thorough preparation I could finally perform my research in India. My
time in India was absolutely amazing and truly a life‐changing experience. I met many kind and
helpful people, saw fascinating things and most importantly, I found out what I needed to know. And:
the advantage of booking a return ticket and an expiring visa is that delays in India were out of the
question. Unfortunately the writing of my thesis took a bit longer than I hoped, because analyzing,
structuring and re‐reading all my results was more time‐consuming than I could ever imagine. In the
end, I am very content with the results and I hope the report is satisfactory. This project gave me the
chance to travel through India and forced a high level of independence on me. I truly believe that I
learned much more through this experience than I could ever have leaned in the Netherlands alone,
so I am very grateful for the opportunity that DSM Dyneema and Eindhoven University of
Technology offered to me. On one thing the skeptics were right though: the project did take longer
than ‘normal’, but I am glad it did!
Paul Scheer van Maaswaal, April 2012
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1 Introduction
With the rapid growth of Western economies over the past decades still fresh in most shareholders’
memories, most multinational corporations (MNCs) are now confronted with high expectations,
while at the same time; western markets are becoming saturated, with annual growth rates of only
2‐3%. However, in countries with emerging markets the economies are growing rapidly and high
rates of return may be possible. Therefore, more and more MNCs are trying to do business in these
potentially vast markets in the hope to meet their shareholders’ expectations. These emerging
markets may consist of as many as 4‐5 billion people of whom the majority live in (deep) poverty.
This largely untapped market is referred to as the economic base of the pyramid (BoP). However,
doing business with the BoP will require MNCs to tread carefully, because over the years global
capitalism has received much criticism because of environmental degradation, labor exploitation,
cultural hegemony and loss of local autonomy (Hart & London, 2005). In other words: MNCs must try
to “do well, while doing good”, which is also referred to as Corporate Social Responsibility (CSR)
(Davidson, 2009).
Two important topics in this context are environmental sustainability and poverty reduction. The
role of firms in reducing poverty is a relatively new concept, introduced by scholars such as C.K.
Prahalad and Stuart Hart in 2002. They suggest that MNCs have a special role to play in poverty
reduction because they have the ability to mobilize greater resources (than for instance
development programs). Furthermore, “multinationals are better positioned to transfer learning
between international markets, build partnerships and commercial infrastructure and transfer
products and services between developed and developing countries” (Wheeler et al., 2005). So,
according to these authors, MNCs can in fact do business (“doing well”) while reducing poverty at
the same time (“doing good”).
However, reducing poverty also has implications for environmental sustainability in what Farias &
Farias (2010) call the ‘sustainability dilemma’. The sustainability dilemma states that when poverty is
reduced of this (large) part of the world population, this group of people will get a larger ‘carbon
footprint’, simply because they are capable of spending more on electricity, fuel and other
consumables. In environmental terms, it is ‘problematic’ if the income, and hereby the carbon
footprint, of this part of the population is increased if no countermeasure is taken for environmental
sustainability. In the light of companies’ CSR, this effect puts more pressure on MNCs to focus on
‘green products’ when doing business at the BoP.
Apart from these ethical and sustainability issues, an MNC entering emerging markets faces the
difficulty that the market is very different from the western markets it is used to. Such differences
can be found in culture, infrastructure, politics, legislation, etc. Because of these challenges and
differences, it appears that MNCs must do business in a (completely) different way and this means
that companies must redesign their business models in order to become successful at the Base of
the Pyramid.
Prahalad, Hart and others have proposed an approach for the BoP identifying barriers and
opportunities and proposing guidelines on how to become successful at the BoP (Prahalad, 2004;
Simanis et al., 2008). In this approach, a sustainable profit through a viable business model is the
main goal, because despite the companies’ good intentions, a firm can only be successful if it
succeeds in delivering value to its customers while making a profit. This BoP‐approach has been
1

widely discussed in the literature and is also criticized by various authors (e.g. Karnani, 2007; Arora &
Romijn, 2011). The main critique is that authors question the fact whether MNCs can actually
alleviate poverty and whether they are really “doing good”. For instance, it is claimed that the value
which is created by a BoP venture is often appropriated by only an elite group, which becomes even
more powerful, whilst the other members of the community are left empty‐handed, with an even
lower social status and perhaps even unemployed. With the growing body of literature criticizing the
BoP approach, alternative suggestions are made. For instance, Wheeler et al. (2005) introduce a so‐
called Sustainable Local Enterprise Network (SLEN) in which a network of various organizations (for
profit and non‐profit) creates a local environment from which the local community and all the
involved organizations benefit. Similar to this, an approach based on ‘Stategic Niche Management’
(SNM) is proposed in this work. The SNM framework is used to analyze the introduction of
sustainable, radical innovations in complex ‘socio‐technical’ regimes. In this work, the SNM
framework will be presented as a complementary approach to that proposed in the BoP literature.
This master thesis project will focus on the challenges and opportunities MNCs face when doing
business at the BoP and how they can become successful in a sustainable way. The research is aimed
at contributing to the existing body of literature on how to become successful at the BoP. The
project is sponsored by DSM Dyneema, which is a business group of Royal DSM N.V. DSM Dyneema
is interested in introducing their Ultra‐High Molecular Weight Polyethylene fiber in the Indian Fishing
Industry. The goal is to do this in a sustainable way, both in terms of the environment and the
conditions of the local population. The positive impact on the ecological footprint within the fishing
industry was already demonstrated by external analysis of the footprint in Western Europe and
America. The results of the project are presented in this report. First of all, a brief description of DSM
Dyneema and the case context will be described. Then, the problem statement will be defined and
the research approach will be explained.

2

1.1

Project context

In this section, the project context will be described. First, a description of DSM Dyneema and its
product is provided, and then the context in India is described including information on DSM
Dyneema’s partner: Garware Wall‐Ropes Ltd.
1.1.1 DSM Dyneema
This work is executed for DSM Dyneema. DSM Dyneema is a business group of Royal DSM N.V. which
produces a strong Ultra‐High Molecular Weight Polyethylene (UHMwPE) fiber. The fiber is incredibly
versatile with several applications (e.g. industrial gloves, military armor, industrial ropes, ropes for
use in marine activities and fishing nets). The fiber is manufactured by means of a gel‐spinning
process that combines strength with softness. Some of its advertised properties are1:









High strength/low weight – Dyneema® is 15 times stronger than steel, and 40% stronger
than aramids on a weight‐for‐weight basis.
Low specific gravity (0.97) – Dyneema® floats on water and is ideal for lightweight solutions.
Excellent chemical resistance – Dyneema® is chemically inert, and independent studies have
confirmed that Dyneema® performs well in dry, wet, salty and humid conditions, as well as
other situations where chemicals are present.
UV resistant – Products made with Dyneema® fiber show strong resistance to photo
degradation when exposed to UV light. The high UV resistance of the fiber ensures
continuing high performance.
Moisture resistant – Dyneema® fiber is hydrophobic. It resists water absorption, providing
an extra level of protection and durability.
High durability – Dyneema® fiber can withstand the harshest environments for a longer time.
This is due to its inherent strength, and its resistance to many damaging chemical agents.

Because of these properties, Dyneema® is considered (and extensively used) an extremely useful
material in the fishing industry. Fishing nets made from Dyneema® have a longer life cycle and more
importantly, the nets can be made much lighter (with smaller twines) and still have the same
breaking strength as other nets. This reduces the drag of the net in the water and in turn, this
reduces the use of fuel by the fishermen. Fishermen thus save money on fuel expenses and, this
helps to reduce greenhouse gas emissions. In this way, Dyneema® contributes to making the fishing
industry more sustainable.

1

www.dyneema.com
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1.1.2 DSM Dyneema and sustainability
DSM has set internal goals of making each product so‐called ‘EcoPlus’. This is a goal to demonstrate
DSM’s drive for sustainability. In 2010 DSM Dyneema was the only department that actually was
evaluated ‘EcoPlus’. To further implement its sustainability strategy, DSM Dyneema wishes to
expand its sustainable business projects and after its success in the fishing sector in western markets,
DSM Dyneema is now interested in offering this product to developing economies and the BoP.
In the context of doing business in these emerging market, DSM Dyneema has the goal of, apart
from the environmental sustainability, creating a business project in which sustainability is regarded
in a broader sense. This is consistent with DSM’s ‘triple P approach’, where the P’s stand for ‘People,
Planet and Profit’. According to DSM’s annual report “DSM’s Triple P approach guides the company
in all its actions.”2 In other words: DSM Dyneema’s ambition is thus to do business in a way which is
sustainable in social, environmental and economic terms. This broad view on sustainability is
depicted in Figure 1.

Figure 1: Multiple dimensions of 'sustainability'.3

These three constructs are still very broad. In this case, economic sustainability may include
sustainable profits for DSM Dyneema and all of its partners (including sustainable incomes for the
fishermen). Social sustainability may be aimed at keeping all fishermen and supporting workers (e.g.
net makers) employed, in other words: it must be avoided that local jobs are destroyed by
introducing Dyneema®. Furthermore, it is important to realize who appropriates the value which is
created by Dyneema®, in other words: do all members of the local community benefit or does a
small group of people get all the value? Finally, environmental sustainability may include the
reduction of diesel consumption (reducing carbon emissions), reducing pollution (by using more
durable materials) and reducing overfishing practices. This project focuses on the marine fishing
industry in India and serves as a test case. The Indian fishing industry is chosen because of its large
potential (according to the FAO, India has the sixth fishing industry of the world4) and the fact that
DSM Dyneema already has an office in Mumbai and a local partner is already available.

2

http://www.annualreport2010.dsm.com/downloads/DSM‐Annual‐Report‐2010.pdf
http://en.wikipedia.org/wiki/Sustainability
4
http://www.fao.org/docrep/013/i1820e/i1820e.pdf, p. 13
3
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1.1.3 DSM Dyneema India and Garware Wall Ropes
DSM Dyneema has an office in Mumbai, India with the purpose to locally support the Indian market.
DSM Dyneema India also has several target markets, based on the different applications in which
Dyneema® can be used. The most important partner in India is Garware Wall‐Ropes Ltd (GWRL).
GWRL is a company which produces the actual fishing gear from DSM Dyneema’s material.
GWRL produces various products, amongst which are fishing nets and ropes which are used in the
fishing industry. GWRL also produces these fishing nets and ropes from other materials such as High
Density Poly‐Ethylene (HDPE) for nets and Polypropylene (PP) for ropes. In India, GWRL has a large
market share in the domestic fishing industry, varying between 30‐40% (in Gujarat) to 70‐90% (in
Kerala and Tamil Nadu). In the financial year of 2010‐2011, GWRL had a turnover of about $76
million.5
Currently, GWRL only sells HDPE (not Dyneema®) nets to the domestic market, but GWRL also
produces fishing nets and ropes of Dyneema® for foreign markets such as Australia and Canada. In
these markets, GWRL has been extremely successful with Dyneema® and profits were high. This has
led to the belief that Dyneema® can also be launched in the Indian fishing industry. DSM Dyneema
and GWRL are now exploring this possibility.
1.1.4 Problem definition
The main (initial) problem DSM Dyneema and GWRL face with the introduction of Dyneema® in India
is the high investment for products made with Dyneema®. It must be noted that this research
focuses on the introduction of Dyneema® in the marine fishing industry in India. Compared to HDPE,
Dyneema® is estimated to be 3‐4 times more expensive for a net that has the same breaking
strength. The advantage of Dyneema® is that the net will be 3 times lighter than the HDPE net, due
to its better strength to weight ratio. Nevertheless, Dyneema® is still much more expensive than
HDPE. This investment issue is also known in Western markets, but in emerging markets such as
India, where the fishermen are likely to be more price sensitive, this problem is even larger.
Therefore, DSM Dyneema expects that a new business model may be necessary to become
successful in the Indian fishing industry. However, DSM Dyneema has no (or limited) knowledge on
how to approach such an emerging (BoP) market.
Furthermore, as described above, DSM Dyneema has the goal of not only doing business in India in
an environmentally sustainable way, but also in a way that is sustainable for the local population (in
social and economic terms). This provides additional boundaries for the business model that is to be
developed and brings along new challenges. The problem statement can thus be defines as follows:
It is unknown to DSM Dyneema how to successfully introduce the Dyneema fiber in the Indian
marine fishing industry in a way which is sustainable in economic, environmental and social
terms?

5

http://www.indiainfoline.com/Markets/Company/Fundamentals/Directors‐Report/Garware‐Wall‐Ropes‐
Ltd/509557
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1.2

Research design

In the previous section, a problem statement was defined for DSM Dyneema. This problem
statement can be translated to the following research question:
How can DSM Dyneema successfully introduce the Dyneema® fiber in the Indian marine fishing
industry in a way which is sustainable in economic, environmental and social terms?
To answer this research question, a number of sub‐questions are formulated. First of all, it is
necessary to identify which strategies for the BoP are currently available in the literature. Hereby, it
is important to identify which challenges and opportunities the literature identifies and which
factors determine whether a BoP venture will be successful or not. Furthermore, since the BoP will
require a different way of ‘doing business’, it is likely that a new business model is required.
Therefore, it is necessary to review the literature on business models and business model innovation
to identify which strategies can be used to successfully (re‐) design a business model. Also, it is
important to identify existing business models which are successful at the BoP. This leads to the
following sub‐questions:
1. Which strategies does the literature suggest to become successful at the BoP?
2. How can a company successfully re‐design its business model?
Next, it is necessary to investigate which strategies can be used to become successful at the BoP, but
at the same time ensure sustainability both in terms of the environment and in terms of income, job
security and welfare of the local population. As mentioned before, the BoP approach does not
address this issue sufficiently and therefore a complementary approach is proposed. A possible
solution may be found in the literature on Strategic Niche Management (SNM). SNM focuses on the
introduction of radical, sustainable innovations and a core principle of SNM is that it regards the
introduction in a broad socio‐technical sense. Therefore, the framework used in SNM may be very
helpful in the context of the BoP, especially in terms of sustainability. This leads to the following sub‐
question:
3. Can SNM contribute to the sustainable introduction of innovations at the BoP?
Then, the theoretical findings of sub‐questions 1‐3 must be applied to the case of DSM Dyneema.
Therefore, the strategies and frameworks that are identified in the literature review are captured in
a methodology to characterize the Indian fishing industry. This will be used to perform a market
research, identifying the opportunities and challenges that DSM Dyneema will face. Also, the current
value chain must be identified, to explore possibilities to re‐design the business model. This can be
formulated in the following sub‐question:
4. How can the Indian fishing industry be analyzed from a SNM perspective and what are the
challenges and opportunities DSM Dyneema will face?
Finally, the results of this market analysis based and the theoretical grounds must lead to the
development of possible business model re‐designs that are expected to be successful in India. This
leads to the final sub‐question:
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5. What business model solutions for DSM Dyneema can be successful in the Indian fishing
industry?
Based on these sub‐questions, it can be seen that the goal of this research is twofold:
The first goal if this research is to identify useful strategies from the existing literature on how to
be successful at the Base of the Pyramid in a sustainable way. The aim of this research is to
contribute to this body of literature (academic goal).
The ultimate goal of this project is then to use the results of the literature research to contribute
to (re‐)designing DSM Dyneema’s business model (where necessary) in such a way to become
successful in the Indian fishing industry (practical goal).
The practical objective can again be viewed as twofold: first of all, this project will be explorative,
because a lot about the market context in India is still unknown to DSM Dyneema. This explorative
research consists of a market research aimed at identifying the challenges and opportunities and
determining the feasibility of this case to become successful at the BoP. This exploratory research is
guided by a structured approach based on the theoretical frameworks with a focus on sustainability.
Second, the project will be design‐based, since the theoretical frameworks and the results of the
exploratory market research must result in the development of new potential business models.
The remainder of this report is structured as follows. First, the results of the literature research on
the Base‐of‐the‐Pyramid and Business Model innovation are presented, providing an answer to sub‐
questions 1 and 2. Then, the framework of SNM will be introduced and compared to the literature
on the BoP and business model innovation. This will provide an answer to sub‐question 3. Next, sub‐
question 4 will be addressed by using the theoretical findings to analyze the Indian fishing industry
and the possible introduction of DSM Dyneema’s fiber. Finally, the current value chain and business
model is mapped and based on the results of the market research, business model solutions are
developed. Finally, the results of this project are discussed and recommendations for DSM Dyneema
specifically and recommendations for further research are described.
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2 Theoretical background
In this chapter the literature on how Multi‐National Corporations (MNCs) can be successful at the
BoP is discussed. First, the literature on the BoP specifically is discussed. It is expected that a new
business model will be required to be successful and therefore the literature on Business Models
and Business Model Innovation is discussed next. The information in these chapters is based on a
literature review which was performed prior to this research. More in‐depth information on the
literature can be found in Scheer (2011).

2.1

The Base of the Pyramid

First of all, the BoP will be defined. Next, major challenges and opportunities for MNCs when doing
business at the BoP will be presented as identified in the literature. Then the key factors to success,
according to the BoP proposition, are discussed. However, there are several authors who criticize
the BoP proposition and the key arguments of these authors will be discussed.
2.1.1 Definition
The term ‘the bottom of the pyramid’ was first introduced in 2002 by Prahalad & Hammond (2002)
and Prahalad & Hart (2002) and Prahalad elaborated further on this in his book ‘The Fortune at the
Bottom of the Pyramid’ (2004). These authors segmented the global population based on purchasing
power parity (PPP) and constructed an economic pyramid using these segments (Figure 2). The
authors claim that Tier 1 of the economic pyramid (PPP>$20,000) is a saturated market consisting of
about 100 million people (mostly western markets). The bottom tier consists of people with a PPP of
$1,500 or less, but, because the tier is made up of as many as 4 billion (!) people, Prahalad & Hart
claim that the potential market at this bottom of the pyramid is as large as $13 trillion (at PPP).

Figure 2: The economic pyramid (Prahalad & Hart, 2002).

However, this threshold of PPP ($1,500) is chosen rather arbitrarily and therefore London (2007)
defines the BoP as follows:
“The base of the pyramid is a term that represents the poor at the base of the global socio‐economic
ladder, who primarily transact in an informal market economy.”
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It can thus be concluded that a BoP market is characterized by customers who are in (deep) poverty
and who act in an informal economy. In this project, the intended customers are fishermen with a
fishing vessel and therefore they are not expected to be ‘poor’ (for Indian standards). According to
the BoP definition of Prahalad, fishermen are therefore not at the absolute base of the pyramid.
However, DSM Dyneema is active in a business to business market and in this context the Indian
fishermen are at the BoP. Furthermore, it is expected that the fishermen will operate largely in an
informal market. So although the definitions on the BoP do not apply to this project directly, it is
expected that DSM Dyneema will face similar problems to other BoP ventures because the Indian
fishermen can be viewed as the base of the ‘business to business pyramid’.
2.1.2 Challenges and Opportunities
When MNCs try to do business in BoP markets, they are confronted with several challenges. An
overview of challenges found in the literature is shown in Table 1. Several of these challenges may
seem rather trivial (e.g. dealing with poverty, poor infrastructures, cultural differences, etc.), but
several authors emphasize some challenges in particular.
For instance, Prahalad & Hammond (2002) state that “the critical barrier to doing business in rural
regions is distribution access, not a lack of buying power”. They state that MNCs often assume that
the lack of financial resources of the poor is their largest problem, but Prahalad and Hammond claim
that the poor infrastructure, inadequate connectivity and corrupt intermediaries make it more
challenging for MNCs to overcome the issues of affordability, access and availability. Another
important challenge which is frequently highlighted in the BoP literature is the difficulty to build
trust with the local population. Prahalad (2004, p.20) notices that “Both sides‐ the large firms and
the BoP consumers‐ have traditionally not trusted each other. The mistrust runs deep. Private sector
firms approaching the BoP market must focus on building trust […].” Bachmann et al. (2009, p.17)
even state: “The biggest challenge, however, seems to be the general lack of trust that MNCs face
when moving into new territories”. Grootveld (2009) did an MSc research project on the issue of
trust and in the next section it will be shown how the issue of trust can be overcome according to
Grootveld. Bachmann et al. (2009) also mention the challenge of scaling‐up a BoP venture; this will
also be discussed in the next section.
The last challenge which receives much attention in the literature is the challenge of developing a
good business model for the BoP. Hart & London (2005, p. 30) put it as follows: “the fundamental
challenge may be one of business model innovation – breaking free of the established mindsets,
systems, and metrics that constrain the imagination of incumbent firms” and London (2009, p. 3):
“what is unique (and most challenging) about the BoP is that entry into lower income markets
requires the creation of new business models”.
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Table 1: Overview of challenges MNCs face when entering BoP markets.

Challenge:
Building Trust

Description:
‐ mistrust between firms and BoP
consumers
‐ bad experiences of the poor with
companies
‐ alliances fail

Authors:
Grootveld (2009)
Prahalad (2004, p.20)
Hart & London (2005)
Simanis et al. (2008)
Bachmann et al. (2009)

Dealing with Informal
markets

‐

social contracts and social institutions
dominate
difficult to find partner (if it even
exists)
traditional partners lack experience in
informal market
intellectual property not protected
rule of law does not apply
difficult to break free of established
mindsets
creativity needed (especially from
CEOs)

London & Hart (2004)
Hart & London (2005)
London (2007)
Prahalad & Hart (2002)
Prahalad & Hammond (2002)
Prahalad (2004)
Grootveld (2009)

‐
‐
‐
‐
‐
‐

lacking technical and economic
infrastructure
education
financial resources (poverty)
corruption
illiteracy
currency fluctuations
bureaucratic red tape

Pitta (2008)
Prahalad & Hammond (2002)
London & Hart (2004)
Anderson & Markides (2007)

‐
‐
‐
‐

taking the BoP venture to scale
develop a sustainable global economy
societal performance matters (CSR)
‘do well, while doing good’

Bachmann et al. (2009)
Hart (1997)
London & Hart (2004)
Pitta (2008)
Prahalad & Hart (2002)
Hart & Milstein (2003)

‐
‐

Developing new
Business Models

‐
‐
‐
‐

Lacking infrastructure
and cultural
differences in
developing countries

Scaling up
Sustainability

‐

London & Hart (2004)
Pitta (2008)
Prahalad & Hart (2002)
Hart & Milstein (2003)
Prahalad & Hammond (2002)
Prahalad (2004)
Grootveld (2009)
London (2007)
London (2009)

Apart from the numerous challenges, there are several opportunities at the base of the pyramid as
well. This is of course captured in Prahalad’s famous title “The Fortune at the Bottom of the
Pyramid”. As mentioned earlier this chapter, Prahalad estimated the fortune at the bottom of the
pyramid at $13 trillion. However, more recent research showed that the ‘fortune’ is no more than $5
trillion at PPP or $1.3 trillion adjusted to U.S. dollars (WRI, 2007; Karnani, 2007).

10

Nevertheless, most authors in the BoP literature agree that there may be a market at the BoP.
Prahalad & Hammond (2002) state that MNCs can gain three important advantages by doing
business at the BoP: a new source of economic growth, greater efficiency (of business processes),
and access to innovation. The idea of the BoP serving as a source of innovation is mentioned
frequently in the literature and, as we shall see later in this work, the concept of ‘co‐creation’ is
based on this opportunity.
Aside from purely business opportunities, the BoP literature indicates that other opportunities exist.
London (2007) states that a BoP venture is “a revenue generating enterprise that either sells goods
to, or sources products from, those at the base of the pyramid in a way that helps to improve the
standard of living of the poor. These two orientations can be termed ‘BoP as consumer’ and ‘BoP as
producer’.” This definition contains an important aspect: it is aimed at improving the lives of the
people at the BoP. According to the BoP literature, MNCs can make a difference in alleviating
poverty in developing countries.
2.1.3 The BoP Perspective
At its core, the BoP proposition is about creating a ‘win‐win’ situation. It is believed that MNCs can
profitably do business while at the same time delivering value to BoP consumers. As mentioned
earlier, a BoP venture is defined as a revenue generating enterprise that either sells goods to, or
sources products from, those at the base of the pyramid in a way that helps to improve the standard
of living of the poor. These two orientations can be termed ‘BoP as consumer’ and ‘BoP as producer’.
In the literature these two approaches are also referred to as BoP 1 and BoP 2 respectively (e.g.
Simanis et al., 2008; Arora & Romijn, 2011). The BoP 1 approach is mostly top‐down and profits are
made by selling to the poor. However, this approach received a lot of criticism. There were
“concerns that corporate BoP strategies represent nothing more than veiled attempts to ‘sell to the
poor’” (Simanis et al., 2008, p. 2). In response to this critique, the BoP literature shifted towards the
‘BoP as producer’ approach. This new approach is captured in the BoP Protocol 2.0 by Simanis et al.
(2008). Simanis & Hart (2009) state that the BoP 2 thinking is about developing a business model that
creates value for all the parties involved, or as a respondent in the paper of London and Hart (2004)
stated: a successful initiative requires ‘everybody who touches it to make money’. The most
important changes from BoP 1.0 to BoP 2.0 are shown in Table 2 below.
Table 2: The shift from BoP 1.0 to BoP 2.0 (Simanis et al., 2008).

o
o
o
o
o

BoP 1.0
BoP as consumer
Deep listening
Reduce Price points
Redesign packaging, extend
distribution
Arm’s length relationships mediated
by NGOs
‘Selling to the Poor’

o
o
o
o
o
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BoP 2.0
BoP as business partner
Deep dialogue
Expand imagination
Marry capabilities, build share
commitment
Direct, personal relationships
caciliated by NGOs
‘Business Co‐Venturing’

How to be successful at the BoP
First of all, the BoP literature states that MNCs must develop so‐called local or native capabilities.
London and Hart (2004) analyze successful BoP ventures using the so‐called ‘Transnational model’, a
model used for businesses operating internationally. The transnational model identifies global
efficiency (leveraging knowledge and resources), national responsiveness (adjusting knowledge and
resources) and worldwide learning (sharing knowledge and resources) as the crucial capabilities for a
successful MNC. However, London and Hart’s research shows that for MNCs to become successful at
the BoP, they require an additional global capability: ‘social embeddedness’, or “the ability to create
competitive advantage based on a deep understanding of and integration with the local
environment” (London & Hart, 2004, p.364).
This ‘native capability’ includes several other factors which determine the MNCs’ success. London &
Hart (2004, p.364) touch upon several of these issues:
“This capability involves the ability to create a web of trusted connections with a diversity of
organizations and institutions, generate bottom‐up development, and understand, leverage,
and build on the existing social infrastructure. Rather than looking to overcome weakness in
an emerging economy business environment, this capability is based on the ability to craft a
strategy that relies on resources and knowledge in the external environment as sources of
competitive advantage.”
An overview of the capabilities needed to be successful at the BoP is provided in Appendix Table 1,
but the most important factors shall be discussed in detail here. The bottom line that is reflected in
all the capabilities is that the BoP literature emphasizes a bottom‐up, long‐term approach. The BoP
thinking is about deep understanding of the local context. The literature suggests obtaining this deep
understanding by letting managers spend a few weeks living with the local community in which
mutual learning processes take place (Simanis et al., 2008). Using this deep understanding, MNCs
can now select partners with which to co‐invent and co‐create new products, business strategies and
whole business models with the local community. MNCs should see the BoP as a source of
innovation and it is argued that these innovations may also be used at the top of the pyramid. This
co‐creation then leads to mutual value for all the partners involved. The partners MNCs should use
are ‘non‐traditional partners’, including NGOs, community based organizations (CBOs), social
entrepreneurs and local entrepreneurs. Simanis et al. (2008, p.12) stress the importance of a local
partner: “A local partner such as a community based organization (CBO) plays a critical bridging role
at the start of the project and helps facilitate new relationships between the corporation and the
community.”
The BoP Protocol 2.0 also provides guidelines for the local partner selection. The authors state that
the most important characteristics of an effective local partner are that the organization is open to
learning new capabilities and using enterprise as a way to advance its mission, that its staff is
experiences in using participatory development practices and that it is ‘socially embedded’ in the
community. Indicators of an organization’s embeddedness are whether its offices are located in the
community and whether its staff is drawn from or live in the community. However, Simanis et al.
(2008) warn that it is often difficult to find such a partner because possible partners are often small
and operate in a narrow geographical range.

12

Another importance factor that is stressed by for instance London and Hart (2004) is that it is
important for an MNC to leverage the existing local knowledge and resources to be successful.
London and Hart (2004) show that unsuccessful firms often tended to leverage their existing
knowledge and the exploitations of global efficiencies. The unsuccessful firms often assumed that
the BoP market is an ‘immature’ market that eventually will develop into a more ‘western’ market.
However, this assumption is fallacious and according to London and Hart (2004) MNCs must
recognize the differences and they state that successful firms use the strengths of the existing social
infrastructure, knowledge and resources as an opportunity to build a strategy. Furthermore, MNCs
should try to develop this local capacity by sharing knowledge across boundaries. London & Hart
(2004) compare this to Ronald Burt’s (1992) idea of ‘structural holes’, where entrepreneurs can
become a ‘strategic bridge’ between existing organizations that have difficulties cooperating. By
developing local capacity, MNCs raise the local ‘welfare’ and at the same time open up opportunities
for themselves. Seelos et al. (2007) also emphasize the leveraging of existing resources and
capabilities in developing a business model. They state that a complex system is unlikely to emerge if
multiple elements must be combined simultaneously, but that it is much more likely to emerge if it
can be built up using existing subsystems or ‘building blocks’.
An important aspect with which MNCs are confronted in their mission to develop this ‘native
capability’ is the challenge to build trust. Although this term is often used in the literature, Grootveld
(2009) notices that there is no empirical research specifically aimed at MNCs trust building processes
at the BoP. This is very surprising given the importance of trust. For instance, Hart & London (2005)
state that MNCs must build social, not legal contracts to be successful. They state that the BoP is an
informal sector and that the relationships are grounded in social contracts. To be successful, as
mentioned before, MNCs must understand and appreciate the benefits of such a social
infrastructure (and not complain about its lack of western style). They provide the example of the
‘peer lending’ model by Grameen Bank in Bangladesh. In this model, small groups of loan recipients
are mutually responsible for each others’ credit (instead of using legal methods to enforce
repayment). This business model is completely based on social capital and trust. The BoP literature
seems to assume that by embedding themselves in communities, co‐operating intensively with the
community and by involving local partners who are already embedded in the community, MNCs are
able to build trust. Therefore, Grootveld (2009) performed an empirical research to explore how
MNCs build trust. Grootveld (2009) shows that there are five variables causing trust: (1) ‘reciprocity’
(which involves periodical evaluations, doing what you promise, making the project community
property and constantly investment in relationships), (2) ‘outset manifestation’ (collaborating with
trusted parties, showing skills and competences in a practical way, write agreements endorsed by
trusted parties), (3) ‘consistency’ (not only in information, but also in the external project members),
(4) ‘communication’ (transparent) and (5) ‘adapt to institutional framework’ (rules, hierarchy, norms
and values).
Finally, for an MNC to become successful, it is crucial that it succeeds in scaling up its venture. The
BoP literature emphasizes a bottom‐up approach with room for experimentation, but it is still
unclear how the venture can grow. The only work filling this ‘gap’ in the literature is that of
Bachmann et al. (2009). Bachmann et al. find that scaling‐up is a three‐dimensional process which
unfolds itself in three recurring stages: piloting, rolling‐out and consolidation. The piloting phase’s
piloting phase primary purpose is to build a “robust business model” for effective replication in
thousands of BoP communities. In this phase MNCs face three key challenges: (1) developing a
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compelling value proposition, (2) creating a critical link to the community and (3) validating the
feasibility of the business model under varying conditions. Bachmann et al. (2009) continue that
once the feasibility of the business model has been validated, the next step lies in rapidly replicating
the model in new geographies (the actual scaling). They state that the process of “rolling‐out” also
involves three key challenges: (1) finding suitable growth areas, (2) moving into unknown territory
and (3) adapting to local differences. As mentioned above, Bachmann et al. (2009) stress that when
moving into unknown territory, the problem of trust becomes an issue again. Finally, rolling‐out into
new geographies cannot be sustained without consolidating and strengthening the viability of the
existing business. Again, Bachmann et al. find three key challenges: (1) reaching critical mass (to
sustain the business model), (2) managing the network (as it takes shape during the scaling‐up) and
(3) taking the business to the ‘next level’ (reviewing the business model to eliminate flaws before
scaling up further).
A final aspect which is mentioned in the BoP protocol is that companies should create an ‘R&D
White Space’ (Simanis et al. 2008, p. 9) in which there is room for experimentation (and failure):
“A fourth core activity is the creation of an enabling environment or “R&D White Space”
within the corporation that supports experimentation outside of the current business model
and business development process.”
“As with traditional R&D, the potential for innovation is greatest when the initiative is
supported by patient capital, has full license to experiment outside of the current corporate
modus operandi, and is evaluated against long term milestones that emphasize learning.”
2.1.4 Critique on the BoP approach
The BoP literature shows that there are MNCs who operate successfully at the BoP and the literature
also provides factors which contribute to this success. Nevertheless, there is a growing number of
academic papers criticizing the BoP approach. Landrum (2007) provides a literature overview of the
critique up to 2007. This critique is thus largely aimed at the BoP 1 approach and some of the
critique is not relevant for the BoP 2 approach. An overview of the critique, based on Landrum’s
work and complemented by a paper by Karnani (2007) can be found in Appendix Table 2.
Aneel Karnani is one of the scholars criticizing the BoP approach. Karnani’s 2007 article titled ‘The
Mirage of Marketing to the BoP’ not only criticizes the BoP approach, but it also provides some
additional insights with respect to poverty alleviation which are useful for MNCs entering BoP
markets. In summary Karnani (2007) states that:
‐

‐

The only way to help the poor and alleviate poverty is to raise the real income of the poor.
According to Karnani, the only way to do this is by either lowering the prices of the goods that
the poor buy, or by actually raising the income of the poor. Therefore, Karnani, similar to the
BoP 2.0 protocol, suggests viewing the poor as producers. By buying from the poor, their income
is raised, alleviating poverty.
The BoP proposition advocates a business approach of poverty alleviation and also includes the
stimulation of local entrepreneurs. Karnani however states that the poor have low skills, little
capital and no scale economies, making the BoP a poor place for entrepreneurship. Instead,
Karnani states that the creation of steady employment at reasonable wages is the best way to
eradicate poverty.
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‐
‐

Furthermore, it is not sufficient to simply create jobs. Productivity must also be increased to
enable employees to rise above poverty.
Because the BoP proposition believes that the private sector must play an important part in
alleviating poverty, the state has a smaller role to play. This may have negative effects on the
provision of basic services and infrastructure to the poor. Arora & Romijn (2011) also stress this
point. She states that due to neoliberalism, poor country governments have scaled back the
state’s role as regulator of markets and the result is that the burden of ‘securing one’s livelihood
and accessing essential services’ has been placed on the shoulders of the individual households.

Arora & Romijn (2011) criticize the BoP approach further, stressing that by ‘cancelling out the politics’
the poor become the victim of unequal power relations. Arora & Romijn (2011) state that the BoP
proposition ignores the unequal power relations at different societal levels (this is especially relevant
in India). Arora & Romijn argue that by ‘hiding and sustaining a world of unequal power relations in
its folds while adding its own force to those power relations’ the outcomes of BoP ventures in terms
of reduction of poverty (and success) will be negatively influenced. The BoP 2 approach was based
on a bottom‐up approach, where MNCs must develop a native capability by becoming indigenous in
the community. Arora & Romijn state that it is precisely in this setting that unequal power relations
must be identified. She states that by ignoring the power relations, diverse caste or tribal allegiances,
gender biases and conflicting agendas of different parties, the BoP venture’s impact on poverty
alleviation is dramatically affected.
Overall, the critique on the BoP approach is growing and many issues are discussed which the BoP
literature does not (sufficiently) address. Nevertheless, most of the critics do see (some) merit in the
involvement of the private sector in the quest for poverty alleviation. For instance, Landrum (2007)
sees merit in Prahalad’s ideas, but states that the ideas are not novel, since the development
literature has also shifted towards an approach including more of the private sector. Similarly, Arora
& Romijn (2011) note that the BoP 2 approach tries to establish linkages with literature on rural
development, without losing its ‘management’ perspective. Pitta (2008) concludes that although
there is still no agreement in the literature about how private companies can beneficially (not only
profitably) sell to the BoP or how companies can alleviate poverty, there are several elements of the
BoP proposition that have been identified as critical success factors. Furthermore, Karnani (2007,
p.109), despite the heavy criticism, also states that “private companies should try to market to the
poor. However, the profit opportunities are modest at best and I suggest a cautious approach.” and
“The private sector can help alleviate poverty by focusing on the poor as producers … Certainly the
best way for private firms to help eradicate poverty is to invest in upgrading the skills and
productivity of the poor and to help create more employment opportunities for them. This is the
win‐win solution; this is the real fortune at the bottom of the pyramid.”
2.1.5 Summary and conclusions
Based on a review of the existing body of literature on doing business at the BoP, several useful
strategies are identified which are useful for new BoP ventures. Basically, an MNC requires the
capability of ‘social embeddedness’ or “the ability to create competitive advantage based on a deep
understanding of and integration with the local environment”. To develop this ‘social embeddedness’
a number of strategies must be followed. In short, the following issues are important when
launching a new BoP venture:
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‐
‐
‐
‐
‐
‐
‐
‐

use a bottom‐up, long term approach
deep understanding of the local context
regard the BoP as business partners and producers instead of consumers
select suitable partners which are socially embedded (the use of non‐traditional partners such as
NGOs is also recommended)
co‐create and co‐invent with the local partners and the local users
instead of focusing on what the local context is ‘lacking’, focus on leveraging the existing the
local capabilities and existing networks
build social, not legal contracts, based on trust
scaling up the venture can be done by building a robust business model which is ‘piloted’ in
varying conditions and then ‘rolling‐out’ the business model to new areas, adapting to local
differences

These strategies are helpful for new business ventures at the BoP. Furthermore, these ‘capabilities’
have been embedded in a useful protocol by Simanis et al. (2008) which MNCs can use as a guide for
launching a BoP venture. Furthermore, it follows that the development of a new business model is
essential in becoming successful in BoP contexts.
But there is also a lot of critique on the BoP approach. An important critique is that the BoP
approach fails to take complex social consequences of the BoP venture into account. BoP ventures
tend to disrupt local communities and hierarchies: existing power imbalances are often increased
because the more powerful members of society will benefit more from the BoP venture. Especially
because BoP ventures tend to bypass the government, this leaves the (often vulnerable) group of
locals unaided and unsupported.
It can also be concluded that the BoP approach is lacking a focus on ‘sustainability’. For DSM
Dyneema, developing a ‘sustainable’ business is the main objective of this project. Although the BoP
protocol focuses on ‘economic’ sustainability (see Figure 1), it lacks a focus of sustainability in terms
of the environment and in social terms. Finally, it is concluded that although the BoP approach
advocates the getting of ‘deep understanding’ by interacting with the local population at the BoP, it
does not offer a structured approach to collect and analyze information and it does not provide
insights in what information is ‘relevant’ in such contexts.
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2.2

Business Models

As shown in the previous section, the business model is a crucial part of becoming successful as a
firm. This is true for all ventures in all situations, but as the BoP literature pointed out, doing
business at the BoP will require MNCs to develop new business models or adapt their conventional
business models. Te development of the business model is probably the biggest challenge MNCs face
in their attempt to launch BoP ventures. Remember Hart & London (2005, p. 30): “the fundamental
challenge may be one of business model innovation – breaking free of the established mindsets,
systems, and metrics that constrain the imagination of incumbent firms” and London (2009, p. 3):
“what is unique (and most challenging) about the BoP is that entry into lower income markets
requires the creation of new business models”. Because of the importance of business model
development, the existing body of literature on business model development is briefly discussed. A
more detailed analysis of the literature can be found in the aforementioned literature review
(Scheer, 2011).
In the literature, numerous definitions of a business model can be found. It almost appears as if
every author prefers his/her own definition, which differs slightly from all the others. A definition by
Amit and Zott (2010) is particularly useful here because it captures all the essential elements needed
at the BoP (Amit & Zott, 2010, p. 2):
“We view a business model as a system of activities that depicts the way a company “does business”
with its customers, partners and vendors. More precisely, we define a business model as the bundle
of specific activities that are conducted to satisfy the perceived needs of the market, including the
specification of the parties that conduct these activities (i.e., the focal firm and/or its partners), and
how these activities are linked to each other.”
This definition captures the essence of what Amit and Zott believe lies at the heart of the business
model concept, namely:
‐
‐
‐
‐

A focus on the how of doing business, as opposed to the what, when or where.
A holistic perspective on how business is conducted, rather than a focus on any particular
function such as product market strategy, marketing, or operations.
An emphasis on value creation for all business model participants, as opposed to an
exclusive focus on value capture.
And a recognition that partners can help the focal firm conduct essential activities within its
business model.

In the following section, some basic conceptual business model frameworks are briefly discussed,
indicating which components are generally present in a business model. Next, insights on how to
actually develop a business model are discussed. This is also referred to as ‘business model
innovation’.
2.2.1 BM Frameworks
There are various frameworks available in the literature on business models, each (similar to the
business model definitions) capturing different aspects which ‘must’ be included in a business model.
Based on a literature review, the framework by Osterwalder (2007) is found useful for the BoP
context. The purpose of a BM framework is to make it possible to visualize the rather abstract term
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‘business model’ and how it works. This is useful when trying to redesign the business model and are
therefore used for business model innovation.
Osterwalder

Figure 3: Osterwalder's 9‐point decomposition business model framework (Osterwalder, 2007).

Osterwalder (2007) describes 9 ‘building blocks’ which a business model must have in his framework
(Figure 3):
‐
‐
‐
‐
‐
‐
‐
‐
‐

Customer segments: Our groups of customers with distinct characteristics.
Value proposition: The bundles of products and services that satisfy our customer segments’
needs
Distribution channels: The channels through which we communicate with our customers and
through which we offer our value propositions.
Customer relationships: The types of relationships we entertain with each customer
segment.
Revenue streams: The streams through which we earn our revenues from our customers for
value creating and customer facing activities.
Key resources: The key resources on which our business model is built.
Key activities: The most important activities performed to implement our business model.
Partner network: The partners and suppliers we work with.
Cost structure: The costs we incur to run our business model.

These building blocks are also very similar to those described in the other frameworks in the
literature, but Osterwalder’s model is more useful in a number of ways. Osterwalder describes the
interactions between the building blocks in more detail. But, Osterwalder (2007) not only describes
the interactions, he also orders them in such a way to create a ‘business model manual’. According
to Osterwalder (2010), it is possible to ‘start’ at any block shown in Figure 3, depending on the
specific case/context. In the context of the BoP useful starting points may be the ‘value proposition’
and ‘client segments’.
Then, following the figure, once the customers and the value proposition are clear, the client
relationships and the distribution channels must be defined. These four aspects should lead to a
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revenue flow (the vale is delivered to the customers, and must then be appropriated). This captures
the right side of the framework. To actually deliver the value to the customers, the left side of the
framework is required. A crucial point here is that the key activities and key resources are delivered
by the partner network. This is also an important feature in the BoP proposition, making
Osterwalder’s framework extremely useful. The ‘last’ step in Osterwalder’s framework is the
definition of the cost structure (which can be done once the other building blocks are defined).
However, a key part of Osterwalder’s model is that the business model may change constantly and
evolves. This again is particularly useful according to the BoP literature, since it is advocated that the
business model and the value creation co‐evolve.
2.2.2 BM Innovation
Osterwalder (2007) already provided some insights into how businesses can develop a novel
business model. Osterwalder & Pigneur (2009) elaborate more on this business model development
and they describe an approach consisting of five phases:
1. Mobilize: The elements for a successful business model design project need to be assembled.
Motivation behind the project needs to be described and awareness for the need of a new
business model needs to be created.
2. Understand: The elements of the business model need to be defined and team members
immerse themselves in technology‐, customers‐ and environment knowledge.
3. Design: Transform the information gathered by the understanding phase and generate
several business model prototypes. An intensive inquiry, which is not clearly defined in the
book, needs to select the most satisfactory business model design.
4. Implement: The business model design created needs to be implemented.
5. Manage: Monitoring structures need to be set up to continuously monitor, evaluate and
adapt the business model.
The development of new business models is described in the literature as business model innovation
and is a relatively new field of research (Zott et al., 2010). However, Amit & Zott (2010) note that it is
becoming more and more important to managers. They state that business model innovation is
important to managers (and academics) for three reasons: (1) it is a source of future value for
businesses, (2) business models are difficult to imitate and/or replicate (as opposed to imitation of a
single new product or service and (3) managers must watch out for competitors’ efforts in this area.
Business model innovation may thus complement product and process innovation. Furthermore,
according to these authors business model innovation can create new markets or it may allow the
firm to create and exploit now opportunities in existing markets. From a BoP perspective, especially
the creation of new markets is important.
Amit & Zott (2010) also provide a conceptual framework to innovate the business model. First, they
define three important design elements: the content, structure and governance of a business model
(or activity system). First of all, the content of an activity system refers to the selection of activities
to be performed. In other words: what is to be done must be defined. Second, the structure of an
activity system refers to how the activities are linked. This involves things such as the sequencing of
activities and the exchange mechanisms among linked activities. Third, the governance of an activity
system refers to who performs the activities. According to Amit & Zott there are also
interdependencies among these design elements. This means that managers are able to redesign the
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business model not only on these elements individually, but also the configuration and structure of
the three elements jointly. Based on these design elements and interdependencies, Amit & Zott
provide managers with six questions they must ask to develop a new business model:
1.
2.
3.
4.

5.
6.

What is the objective of the new business model? In other words, what perceived needs
would be satisfied through the design of a new activity system?
What novel activities are needed to satisfy the perceived needs? (Business model
content)
How could these activities be linked to each other in novel ways? (Business model
structure)
Who should perform each of the activities that are part of the business model (e.g., the
focal firm, or a partner), and what novel governance arrangements could enable this
structure? (Business model governance)
How is value created through the novel business model for each of the partners?
What focal firm’s revenue model will allow it to appropriate part of the value created
from the new business model?

Finally, the Board of Innovation framework also provides a systematic approach to design a business
model using 10 (or 16) building blocks. In the ‘basic’ model, the first two blocks are the ‘players’: the
company (often the actor which offers a product) and the consumer (which pays for the product).
Then, the framework describes two important flows: the flow from company to client and the flow
from client to company. The flow from company to client consists of ‘product’, ‘service’, ‘experience’
and ‘reputation’. The flow from client to company consists of ‘money’, ‘less money’ (which implies
that other revenue streams are added to the traditional business model), ‘attention’ and ‘exposure’.
The larger framework consists of 10 building blocks. In this framework, there are four more players:
‘organization’, ‘supplier’, ‘non‐profit’ and ‘government’. Also, there are other items to transfer:
‘credits’, ‘data’ and ‘right’ (‘attention’ is not included in the larger model). In the case of the BoP,
especially the additional players of the larger framework are useful. Using these building blocks,
which are used in a visual representation, existing business models can easily be explained to others,
successful business models can be analyzed, but also new business models can be designed by
creating new variations of the combinations of the building blocks (www.boardofinnovation.com).
Because of the comprehensive, visual nature of the model, this framework seems very suitable for
the BoP. For an impression of the visual representation of the different elements of the board of
innovation framework, see Appendix 2: Board of Innovation framework elements.
For the development of a business model for the BoP, it is useful to know which existing business
models are successful at the BoP. In the book ‘Emerging Markets, Emerging Models’ by the ‘Monitor
Group’ (2009) seven successful types of business models in India were identified. These business
models are listed below and are described in more detail in Appendix 3: Successful business models
at the BoP.
‐
‐
‐
‐

Pay‐per‐use (customers pay when the product is used, they don’t own the product)
No frills (optimal use of economies of scale)
Para skilling (similar to no frills, but by splitting key processes in smaller, simpler processes,
these can be done by low‐skilled workers in high volume)
Shared channels (using distribution network of other enterprises)
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‐
‐
‐

Contract production
Deep procurement (direct purchasing links, closer to the source)
Demand‐Led training (training employees for jobs that are pre‐assured)

Barriers to business model innovation
These business model design techniques are useful for companies trying to develop a business
model. However, the literature has identified several barriers, which Chesbrough (2010) lists. First of
all, new business models may conflict with the more traditional configurations of firm assets (in the
current/former business model). Therefore, managers are likely to resist new business models that
might threaten their ongoing value to the company. Second, the new business model is likely to
‘underperform’ at first. The old business model is also likely to perform poorly (reasonable at best),
because otherwise a new business model would not be necessary. The problem however is that the
scarce resources will be allocated where it is most profitable (on the short term). The new business
model will thus be starved of resources. Finally, Chesbrough mentions a cognitive barrier. He argues
that the success of established business models strongly influence the information that subsequently
gets routed into or filtered out of the decision making process. This is referred to as the dominant
logic trap.
To overcome these barriers the literature suggests the use of three tools (Chesbrough, 2010 and Zott,
Amit & Massa, 2010). The first consists of constructing maps of business models (e.g. by using the
frameworks described above). This mapping helps to clarify the process underlying the business
models and these maps then become a source of experiments to consider alternative combinations
of the processes. The second involves conferring authority for experimentation. Without the proper
leadership and authority (support from the top of the organization), ‘experiments’ are unlikely to
succeed. Finally, companies can foster business model renewal by engaging in experimentation (with
business models differing (slightly) in their configuration). Experimentation is then a process of
discovery aimed at gaining cumulative learning from both success and failures before discovering a
viable new business model. Experimentation is thus a process of adjusting components and
structures of the business model. An important distinction in this experimentation can be made
between the ‘value creation’ and ‘value appropriation’ of the business model. In the board of
innovation framework, the ‘value creation’ is captured in the flow from company to consumer and
the ‘value appropriation’ is captured in the (money) flow from consumer to company. Business
Model innovation can occur by redesigning either ‘side’ of the business model. Experiments are then
possible by using different configurations of the ‘value creation’ side of the business model (often
involving the product or service) and different configurations of the ‘value capture’ side.
2.2.3 Summary and conclusions
The literature identifies several problems companies face when redesigning the business model.
These problems can be overcome by ‘mapping the business models’ using frameworks to get a visual
representation of the business model. Then, (small) variations in the business model can be made
and several potential business model solutions are developed. It is proposed to experiment with the
various business models on a small scale, to redevelop the business model(s) where necessary and
to identify the best solution(s).
Two frameworks for developing new business models which are expected to be useful to BoP
ventures were identified: the framework by Alexander Osterwalder and the Board of Innovation
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framework. Both frameworks use various ‘building blocks’ which help to visualize the current
business model and identify opportunities for new business models. Furthermore, Osterwalder
offers useful questions to analyze the different building blocks and their relations to other blocks.
Amit and Zott (2010) provided six useful questions that should be asked when developing a new
business model. These questions can be used together with the business model frameworks.

22

3 Strategic Niche Management
In the previous chapter, the literature on the Base of the Pyramid and on business model innovation
was discussed. The BoP literature identified several challenges which MNCs face when launching a
BoP venture and several useful strategies to become successful at the BoP were found. However, the
BoP literature fails to take ‘sustainability’ into account sufficiently and this is one of the key issues
for this case study. Furthermore, the BoP approach is criticized for its inability to deal with complex
social systems which are ‘disturbed’ by the BoP venture. It is thus important to take into account
who benefits from the BoP venture. This ‘social’ sustainability is also of key importance and
therefore this case can be viewed as a ‘socio‐technical’ problem.
In this chapter, the framework of Strategic Niche Management (SNM) will be introduced to analyze
such ‘socio‐technical’ problems. SNM is used to describe the introduction of radical sustainable
innovations and in this chapter it will be argued that SNM is relevant for BoP ventures and useful
insights from the SNM framework will be demonstrated. First of all, the SNM relevance will be
argued. Then the core principles of SNM will be explained and the key insights from the SNM
framework which complement the BoP approach will be discussed.

3.1

SNM Relevance for the BoP

In the literature review mentioned before (Scheer, 2011) a detailed comparison between the BoP
approach and the SNM framework was made. Many similarities were identified amongst which:
‐
‐
‐
‐
‐

Shared goal: sustainability (multi‐dimensional: environmental and financial sustainability)
Focus on experimentation and learning processes
Focus on long‐term value creation
Co‐creation and mutual adaptation is central
Recognition that innovation requires technological and societal change

However, the most important similarity is that both fields of research focus on both a technological
and social side of innovation. Schot & Geels (2008) state that SNM scholars argue that sustainable
development requires interrelated technological and societal change. Geels & Raven (2006) note
that technology actors (such as MNCs) tend to exclude certain actors and focus on optimizing the
technological side first while neglecting other social aspects and the embedding in broader societal
goals. This is similar to the critique by Arora & Romijn (2011) which was discussed in the previous
section. This problem may thus be addressed using lessons from the SNM literature.
Also, SNM serves the management of a particular type of innovations:
(1) Socially desirable innovations serving long‐term goals such as sustainability, and,
(2) Radical novelties that face a mismatch with regard to existing infrastructure, user
practices, regulations, etc. (Schot & Geels (2008, p. 539)
From the BoP perspective, the innovations at the BoP are, by necessity ‘desirable innovations’ in the
sense that they serve long‐term goals such as sustainability (environmental, but especially
economical). Furthermore, the innovations at the BoP are (or can be) ‘radical’ in the sense that they
deviate significantly from the existing situation. According to the SNM literature, niches deviate from
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‘regime‐rules’. They deviate from the rules on some dimensions, whereas on other dimensions they
remain the same. Niches are considered more radical as they deviate on more rules (Geels, 2004).

3.2

SNM Core Principles

SNM approach focuses on radical, sustainable innovations. SNM scholars argue that for such
innovations, market niches and user demand are not readily available because the innovations are
not minor variations from the prevailing set of technologies, but differ radically from them. Because
the new technologies are so radically different and the market is not ready for them, the
technologies cannot immediately compete on the market against established technologies. The
problem for these technologies is thus to bridge the ‘valley of death’ between R&D and market
introduction.
SNM addresses this problem using the core assumption that this ‘innovation journey’ can be
facilitated by creating technological ‘niches’ that allow the experimentation with the co‐evolution of
technology, user practices, and regulatory structures. The assumption is that if such niches are
constructed appropriately, they act as building blocks for broader societal changes towards
sustainable development.
These ‘niches’ are thus not ‘market niches’ as described by for instance Geoffrey Moore in his book
‘Crossing the Chasm’ (Moore, 1998), but instead they are ‘protected spaces’ where experimentation,
learning and further development can take place, in other words: they are artificially created niches.
In this way, firms and governments develop variations which do not (yet) fit in the existing selection
environment, i.e. they are not yet able to compete with the existing (market) conditions. Therefore,
protection is crucial. Examples of protection are:
‐
‐
‐
‐
‐
‐

Economic protection (e.g. subsidies, investment grants, etc.)
Institutional protection: alterations to norms and rules (e.g. temporarily suspending normal
rules for grid connection)
Socio‐cognitive protection: new knowledge production (e.g. handbooks, best practice
publications and R&D investments)
Political protection: technologies become part of political agendas (e.g. decentralized
technologies as part of more democratic societies)
Geographical protection: certain geographical locations provide specific resources or
conditions for experimentation
Cultural protection: mobilizing wider cultural notions

According to SNM scholars, the niches could be used not only for testing the design of the
technology, but also for mutual articulation (and alignment) of technology, demand and broader
societal issues, including sustainable development. The niche provides a protected space that
nurtures a specific set of interactions between issues, but also between actors representing these
issues. There are in fact three ‘core processes’ that take place in niches according to the literature:
learning, building of social networks and articulation of expectations (Schot & Geels, 2008).
Important for the SNM approach is that there is a distinction between a local and a global level
(Geels & Raven, 2006). On both levels ‘networks’ exist and in the SNM literature, local networks
refer to actors who are directly involved in projects, while the global network refers to an emerging
field or community. Thus, at the local level, experimentation takes place in different projects and
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this contributes to the emergence of a field. The concept of local and global levels is complemented
by the insight that there are multiple (local) projects, which can exist simultaneously and build on
each other over time. In this way, sequences of local projects can add up to a ‘technological
trajectory’ at the global level (Figure 4).

Figure 4: A technological trajectory carried by local projects (Geels & Raven, 2006)

A technological trajectory is perhaps best explained using the so‐called Multi‐level perspective. The
multi‐level perspective offers a broader, contextualized view of the role of niches in technical change
(Schot & Geels, 2008). Three analytical levels are identified in the MLP:
‐
‐
‐

Niches form the micro‐level where radical novelties emerge
The socio‐technical regime forms the meson‐level
And the macro‐level is formed by the socio‐technical landscape

The core notion of the MLP is now that transitions take place through interactions between
processes at different levels (Schot & Geels, 2008):
‐
‐
‐

niche innovations build up internal momentum
changes at the landscape level create pressure on the regime
destabilization of the regime creates windows of opportunity for niche innovations
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Figure 5: Multi‐level perspective on transitions (Schot & Geels, 2008).

Such a process of transition is shown in Figure 5 above. In this project, the introduction of an
innovation by a firm at the BoP is regarded as a transition once a reconfiguration of the socio‐
technical regime has occurred where the new technology is part of the new ‘stability’. The proposed
theory is thus that MNCs can successfully introduce innovations in the socio‐technical regime
through a process of experimentation on the level of niche‐innovations. Windows of opportunity
arise in the socio‐technical regime because of developments in the socio‐technical landscape. These
levels will be explained in more detail in the following sections.
Linking the MLP of SNM back to the BoP approach, poverty alleviation can also be regarded as a
‘transition’ (from poverty to ‘wealth’). Through the development of more successful BoP ventures, a
new infrastructure is slowly built up. Furthermore, the people at the BoP will benefit from several
learning processes and what is called second‐order learning (Smith, 2007; Schot & Geels, 2008) may
take place. Therefore, each BoP venture can be seen as a niche in the perspective of poverty
alleviation. This application of the SNM perspective on the BoP market is beyond the scope of this
work (it only focuses on the BoP venture of DSM Dyneema), but it is something for further research.
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3.3

The sociotechnical regime

First of all, the socio‐technical regime will be discussed, because it is the level where the new
technology must replace the existing technology. It will become clear that because of the stability of
the socio‐technical regime, it is difficult for a new technology to replace the old one. In this section,
it will become what causes the stability of a socio‐technical context.
3.3.1 Sociotechnical systems
As mentioned before, an important aspect of SNM is that radical innovations never serve as a simple
technological fix in an SNM approach, so it is not a technology push approach. Instead, SNM scholars
argue that sustainable development requires interrelated social and technical change. In other
words, the social actors’ perception and use of the technology change, and misalignments between
user expectations and the technology are gradually removed.
This co‐evolution takes place in what Geels (2004) calls socio‐technical systems. A socio‐technical
system is defined by Geels (2004) as all the linkages between elements that are necessary to fulfill
societal functions (e.g. transport, communication, nutrition). A social‐technical system can be seen
as a complex infrastructure which supports a certain technology. These socio‐technical systems are
the outcome of human actors who are embedded in social groups (e.g. companies, universities,
users, etc.) who produce, diffuse and use technology. The interactions between these actors and
between actors and technology lead to the further development of the technology and change the
way the technology is perceived.
However, an important notion is that human actors and social groups are not able to act ‘freely’ in
this process, because their perceptions and activities are coordinated by institutions and rules. The
way human actors/social groups, rules and institutions and social‐technical systems interact, can be
seen in Figure 6. Basically the figure shows how actors and technology interact within boundaries set
by rules and institutions. These three dimensions are of crucial importance for understanding the
stability of the system.

Figure 6: The interaction between ST‐systems, actors and rules and institutions (Geels, 2004).
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Rules and institutions can be divided in three kinds of rules: regulative, normative and cognitive rules
(Scot, 1995 and Geels, 2004). Regulative rules are explicit, formal rules (e.g. laws) and normative
rules can be values, norms, duties, rights, responsibilities, etc. Normative rules also include goals or
objectives and the appropriate ways of achieving these goals). Finally, cognitive rules constitute the
‘nature of reality’ and the frames through which meaning is made. Schemas, frames, cognitive
frameworks and belief systems are examples of cognitive rules which humans use to select and
process information. Because a BoP market is predominantly informal, it is expected that normative
and cognitive rules will be most important in this context. An overview of the different types of rules
is presented in Table 3 below.
Table 3: Overview of different types of rules (Geels, 2004)

Regulative
Formal rules, laws,
sanctions, incentive
structures, reward and cost
structures, governance
systems, power systems,
protocols, standards,
procedures

Normative
Values, norms, role
expectations, authority
systems, duty, codes of
conduct

Cognitive
Priorities, problem
agendas, beliefs, bodies
of knowledge
(paradigms), models of
reality, categories,
classifications, jargon,
search heuristics

Basis of Compliance

Expedience

Social obligation

Taken for granted

Mechanisms

Coercive (force,
punishments)

Normative pressure
(social sanctions such as
‘shaming’)

Mimetic, learning,
imitation

Logic

Instrumentality (creating
stability, ‘rules of the game’)

Appropriateness,
becoming part of the
group (‘how we do
things’)

Orthodoxy (shared ideas,
concepts)

Basis of legitimacy

Legally sanctioned

Morally governed

Culturally supported,
conceptually correct

Examples
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3.3.2 The sociotechnical regime
A social‐technical regime then refers to shared cognitive routines, belief systems and regulative rules
and normative roles in a community. This is a rather abstract description and Geels (2004) provides a
more insightful way to describe the socio‐technical regime (Figure 7).

Figure 7: Meta‐coordination through socio‐technical regimes (Geels, 2004)

Socio‐technical regimes thus do not encompass the entirety of the other regimes (so not all the
rules), but only refer to those rules that are aligned to each other (Geels, 2004). Also, only those
rules and institutions of a particular ‘domain’ are included (e.g. energy, water, transport). This view
of the socio‐technical regime is useful, because it reflects that the various actors involved in the
particular regime are partly autonomous, but also interdependent on each other. In each of the
regimes shown in Figure 7, different rules/institutions will influence how the actors perceive
technology and how they think and act. A regime is thus nothing else than a coherent set of rules
and institutions.
The goal of niche actors is that their innovation will eventually be used in the regime or even replace
the regime. The problem is often that the socio‐technical regime is very stable and entrenched in
many ways (Schot & Geels, 2008). Geels (2004) explains this stability in three ways:
‐
‐
‐

Rules and regimes provide stability by guiding perceptions and actions.
Actors and organizations are embedded in interdependent networks and mutual
dependencies which contribute to stability.
Socio‐technical systems, in particular the artefacts and material networks, have a certain
‘hardness’, which makes them difficult to change. Once a certain infrastructure is built up, it
is not easily abandoned.

This stable socio‐technical regime forms the meso‐level in the multi‐level perspective. When
regarding the BoP market, the technical regime may not be very stable in the sense that often there
is not a very stable infrastructure (which must be replaced), but as the BoP literature mentions,
there are a lot of (cultural) rules and regimes which provide stability. Also, actors at the BoP are
embedded in informal networks, making it difficult for MNCs to do business ‘as usual’.
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3.4

The sociotechnical landscape

Now that the socio‐technical regime and its stability are clear, the other levels can be described. First
of all, the ‘socio‐technical landscape’ is an exogenous environment beyond the direct influence of
niche and regime actors (e.g. deep cultural patterns, macro‐political developments). Changes at the
landscape level usually take place slowly, in the order of decades. In the context of the BoP, poverty
can be seen as part of the socio‐technical landscape. It is very difficult to change the fact that the
markets MNCs try to operate in are poor. This stability forms a barrier to doing business at the BoP.
Also, issues such as corruption often run deep in BoP contexts and are difficult to change. Although
the socio‐technical landscape cannot be directly influenced by regime actors, it is important to
realize for MNCs in what context they are operating.
A point of critique on the BoP approach by Arora & Romijn (2011) was that it did not take intra‐
community heterogeneity and interactions between external actors and communities into account
and that it approached the communities severed from their (social) context. Also, it was seen that
the BoP approach lacks a focus on sustainability in terms of the environment and in social terms (its
only focus is sustainability in the economic sense, i.e. profitability). These problems are very well
addressed by the concept of the socio‐technical regime and the socio‐technical landscape. The
‘communities’ are obviously viewed in a socio‐cultural context (regime). Furthermore, a point of
critique against the BoP approach was that it bypassed the political domain. In the socio‐technical
regimes of SNM, this is not the case. Using the concept of socio‐technical regimes in the context of
doing business at the BoP will address these issues. Of course, this does not solve the complexities
involved in getting a deep understanding of the socio‐technical regime in BoP markets. For this, a
broad, diverse network is required, as proposed by both BoP and SNM scholars. Finally, an
advantage of describing innovation from the perspective of a socio‐technical system/regime is that
the focus is on co‐evolution of the technology and society. This is also one of the core principles of
the BoP proposition, where co‐development is central.

3.5

Experiments and niches

The third level in the multi‐level perspective is the level of experiments and niches. As mentioned
above, it is in the niches that experimentation takes place and ‘momentum’ is built up to change the
stable regime (in tandem with developments in the socio‐technical landscape). In the SNM literature,
three internal processes of SNM are identified in niches: learning, network building and expectations
(e.g. Schot & Geels, 2008; Geels & Raven, 2006 and Geels, 2004). In this section, these processes will
be discussed and it will be described how changes in the socio‐technical regime can take place
through these processes.
3.5.1 Learning
Schot & Geels (2008) state that learning processes contain multiple dimensions:
‐
‐
‐
‐
‐
‐

technical aspects and design specifications
market and user preferences
infrastructure and maintenance networks
industry and production networks
regulations and government policy
societal and environmental effects
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Given that BoP ventures also operate in ‘socio‐technical’ contexts, these dimensions also seem
relevant for the BoP approach. In the BoP literature, the learning processes are not explicitly
discussed in detail, so in itself, these dimensions may contribute to gaining further insight in learning
processes at the BoP. Also, the SNM literature shows that SNM projects are more successful if
learning processes are not only directed at the accumulation of facts and data (referred to as first‐
order learning), but also enable changes in cognitive frames and assumptions (second‐order
learning), (Schot & Geels, 2008). This distinction between first‐ and second‐order learning is not
discussed by the BoP literature, but again, given the similarities, it is likely to be relevant. The SNM
literature discusses 4 different types of learning; Kamp et al. (2004, p. 1627‐1628):
Learning by searching:

During learning by searching, ‘know‐why’ is acquired. Learning by searching is
related to the systematic and organized search for new knowledge.

Learning by doing:

During learning by doing, know‐how is acquired. Know‐how resides in individuals,
organizational routines and manufacturing practices.

Learning by using:

This type of learning is sometimes referred to as ‘learning via diffusion’, meaning
that the increased adoption of a technology leads to improvement in its
characteristics. Learning by using is especially important in connection with
products that consist of complex, interdependent components.

Learning by interacting:

This type of learning focuses on the importance of learning between users and
producers. Particularly in complex innovation processes, firms are hardly ever able
to have or develop all the required knowledge and skills in‐house. Especially if the
required information is tacit and difficult to formalize and communicate more
broadly, learning has to occur during direct face‐to‐face contacts.

Kamp et al. (2004) also show that niches where learning by interaction is dominant are more
successful. This is in line with the BoP literature, where co‐invention and co‐creation is emphasized.
Nevertheless, it is an important reminder that learning processes should indeed be an interactive
process. Bearing in mind the critique by Arora & Romijn (2011) that unequal power relations may
disrupt this process, a more complete perspective on the learning process is obtained by combining
insights from these fields of research.
3.5.2 Network building
The second internal process is the building of social networks. This process is important to create
constituency behind the new technology, facilitate interactions between relevant stakeholders, and
provide the necessary resources (financial and human). Based on their literature overview, Schot &
Geels (2008, p.541) also state that social networks are likely to contribute more to niche
development if
(a) The networks are broad, i.e. multiple kinds of stakeholders are included to facilitate the
articulation of multiple views and voices; the involvement of relative outsiders may be
particularly important to broaden cognitive frames and facilitate second‐order learning;
(b) The networks are deep, i.e. people who represent organizations, should be able to
mobilize commitment and resources within their own organizations and networks.
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Figure 8: A social networking perspective on the SNM internal processes (Caniëls & Romijn, 2008).

Basically, these networks are necessary to facilitate learning processes and the articulation of
expectations. This interaction is shown in Figure 8. Geels & Raven (2006) state that there is a
difference between the local networks and the global networks. As mentioned before, local
networks consist of actors which are directly involved in local projects. The global network actors
have more distance to the project, but are related through providing resources, such as finance,
political support, technical specifications that generate a space in which the local actors can work.
Loorbach (2010) describes how many and what type of actors should be included to be successful
(according to authors of Transition Management). Loorbach states that about 10‐15 actors are
needed and that there must be an equal number of actors from the ‘societal pentagon’: government,
companies, NGOs, knowledge institutes and intermediaries (e.g. consultancy agencies).
The use of a networking approach to create a protected space is a useful way for MNCs to reduce
(financial) risk. Linking this to the local‐global perspective of SNM, the MNC thus acts on both the
local and the global level. At the global level, the MNC thus contributes (this may be done with other
partners) to the creation of a protected space. At the local level, the MNC participates in the local
network, but many activities are done by partners and other actors. This reduces risk for the MNC
and, consistent with the BoP literature, this means that the MNC can build on (local) capacities of
others. London & Hart (2004) also propose that MNCs can operate as a so‐called ‘structural hole’.
This can be explained as an unofficial strategic bridge between other actors that are having difficulty
operating with each other. The MNC thus operates as a facilitator and can therefore party ‘remain’
at the global level. Overall, the networking activities at the niche level will be crucial for developing
new business models.
3.5.3 Articulation of Expectations and Visions
The last internal process is the articulation of expectations and visions. SNM scholars build on the
work by Van Lente (1993). Van Lente (1993) states that expectations are used by actors to achieve
three goals:
‐
‐
‐

Legitimizing: expectations back up actors’ arguments and give reasons
Mobilizing: expectations help to mobilize funds and help to attract attention of others
Reducing uncertainty: expectations reduce uncertainty by making ‘promises’

Van Lente (1993) states that expectations are not only used by actors, but that they are actors
themselves. Van Lente explains this by explaining that expectations contain a script, this script
contains information (often more than explicitly stated), which does something: advising, showing
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direction, creating obligations (e.g. “I expect this to be ready at …”). Geels and Raven (2006) state
that when a new technological opportunity emerges, its supporters will formulate several promises
about future performance and functionality. If these promises are accepted, they are translated into
a shared expectation or agenda. The expectations are then translated to goals and requirements and
task divisions and projects are started to achieve these requirements. Sponsors make resources
available for these projects, thus creating a protected space. When projects end, they are evaluated,
leading to new promises and the cycle starts over. In this cycle, the protected space is crucial (Van
Lente, 1993).
Likewise, expectations are considered crucial for niche development because they provide direction
to learning processes, attract attention and legitimate (continuing) protection and nurturing (Geels
& Raven, 2006; Schot & Geels, 2008). Furthermore, Schot & Geels (2008) state that expectations are
more effective in successful niche building if they are shared by more actors (robust), more specific
and have higher quality (the expectations are supported by ongoing projects).
Expectations are likely to vary among actors (Raven et al. 2008). This may for instance be caused
because of varying social interests (from different perspectives). Furthermore, the expectations are
not equivalent: some are more influential than others. Moreover, not all the actors have the same
level of power (see Arora & Romijn, 2011). For the niche to be successful, expectations should
however converge. Raven et al. 2008 state that project visions/expectations are not fixed and will
change over time. Raven et al. (2008) point out that this raises the issue of how particular sets of
expectations dominate and how the negotiation and alignment of expectations occurs in local
project‐context variations.
In the BoP literature, expectations are not discussed at all. Nevertheless, MNCs could make use of
expectations in attracting potential partners, convincing potential users, convincing top‐
management internally, etc. Furthermore, it is important that MNCs take the expectations of the
BoP communities into account. The BoP proposition emphasizes co‐creation and mutual value
creation, but for this to work, it seems important to know which expectations all the involved actors
have about ‘value’.
3.5.4 Interactions between internal processes: nonlinearity
An important change according to Geels & Raven (2006) in the SNM literature is that the focus has
shifted to interactions between the niche internal processes. As mentioned earlier, according to
Geels & Raven (2006) actors in networks are more willing to invest resources in projects if they have
a shared positive expectation of a new technology. This expectation also provides direction to the
projects. In turn, these projects, carried by local networks, provide space for local activities. The
outcomes of these activities give rise to learning processes. Furthermore, these outcomes are used
to adjust previous expectations and this may attract more actors to expand the network. An
overview of these interaction processes is shown in Figure 9 below.
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Figure 9: Interaction processes between the SNM internal processes (Geels & Raven, 2006)

According to Geels & Raven, these interaction processes form the underlying dynamic of niche‐
development trajectories, explaining linearity and non‐linearity in such trajectories. They claim that
the main point is that change and stability in cognitive rules and expectations depend on interaction
with learning processes and network building. Geels & Raven carried out a case study and find that if
outcomes of learning processes are positive (i.e. initial expectations are validated), a new
development cycle is initiated. Also, if outcomes are below expectations, faith diminishes and the
expectations decline. Following this, networks shrink and resources dry up. In response, actors come
up with new expectations and try to validate them. If they are successful, the project gets a new
impulse, explaining non‐linearity.
The processes of learning, network building, articulating expectations and the interaction between
these processes is consistent with the ‘Bottom‐up’ approach which is described in the BoP literature.
However, where the BoP literature fails to describe what really happens in this bottom‐up approach,
the SNM framework provides a better understanding on how the introduction of a radical
(sustainable) innovation develops as perceived from all the involved actors. Also, these processes
provide a better understanding of how mutual ‘co‐creation’ and ‘co‐invention’ can take place
through a process of ‘deep dialogue’. Furthermore, these processes also help to explain how to build
trust within networks, by aligning expectations, mutual learning and building a trusted network,
especially if the factors that Grootveld (2009) are met: (1) ‘reciprocity’ (2) ‘outset manifestation’ (3)
‘consistency’ (4) ‘communication’ (transparent) and (5) ‘adapt to institutional framework’ (see
section 2.1.3).
Although SNM authors mainly use the SNM framework to explain and describe the ‘trajectory’ of
radical innovations, these insights can also be used prescriptively. Managers can actively use the fact
that the building of expectations can alter the perception of the innovation, can help to build trust
and can convince others to participate. Also, by monitoring learning processes and actively
stimulating learning, the interaction with the other processes will stimulate the innovation. Finally,
by building a network consisting of actors of the social ‘pentagon’, as described by Loorbach (2010),
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the other processes are facilitated. Overall, the use of SNM insights seems to complement the core
ideas of the BoP approach seamlessly.

3.6

Summary and conclusions

In this chapter, the concept of Strategic Niche Management was introduced. SNM is a framework
which is especially useful for ‘socio‐technical’ problems. In such socio‐technical contexts, a radical
(sustainable) innovation is introduced in a complex social system where political, cultural,
infrastructural, technological, market and scientific ‘institutions’ form a stable ‘socio‐technical
regime’. Because of the stability of this regime, it is difficult for a radical innovation to change this
regime and become part of a new regime. For such problems, strategic niche management proposes
the creation of artificial ‘niches’ which can be viewed as ‘protected’ spaces in which experimentation,
learning and network building can take place. Through the experience gained during these
experiments and as a result from successful experiments in the niche, the new technology may
eventually replace the existing technology and a new regime is formed.
It is argued that BoP ventures can also be viewed as socio‐technical problems, because a radical (in
this context) innovation is introduced in a highly complex, informal network/system which is
dominated by social hierarchies. The advantage of such an approach is a main critique on the BoP
approach is dealt with: namely that BoP ventures tend to ignore the complex social systems in which
the ventures operate. By understanding the social hierarchies, it is possible to incorporate power
inequalities in the business model solution. Following this logic, it is proposed to analyze the
potential market using the concept of a ‘social‐technical regime’.
The BoP approach proposes a bottom‐up, long term approach where deep dialogue, co‐creation and
co‐invention are essential. In this approach, experimentation is an important issue and this is also
seen in the development of new business models. This experimentation can also be analyzed from a
SNM perspective by focusing on: learning processes, building of networks and the articulation of
expectations. By focusing on these processes, the SNM framework provides a much more detailed
and structured approach for this ‘bottom‐up’ thinking. It is proposed that by collecting and analyzing
market data with the SNM framework, the results of this exploratory research will be much richer in
content and easier to structure and analyze. This is important for the development of new business
models.
All these aspects suggest that SNM can be of great value for BoP ventures. In the next chapter, these
aspects will be expressed in a framework for market research which will be used to analyze the
Indian fishing industry. The results of this analysis are presented in the chapter after that, identifying
(1) the challenges that DSM Dyneema faces in India in terms of regime stability and (2) technological
and social opportunities for DSM Dyneema. Also, possible niches will be designed, where objectives
of the experiments and learning goals are set.

35

4 Methodology
In this chapter, the methodology of this research project is explained. The theoretical findings of the
BoP approach, the literature on business models and strategic niche management will be used to
identify relevant units of analysis and corresponding questions for interviews. The goal of the project
is to use the collected data for the development of potential sustainable business models. It is
proposed that by using a SNM approach, more insights of social and environmental issues are taken
into account, so that the developed business model will be sustainable in all of the dimensions
described in Figure 1.
Since this project can be seen as an exploratory case study, the methodology described by Yin (1994),
which is specifically designed for such studies, is used. Yin (1994) describes four stages of a case
study: (1) Design the case study, (2) Conduct the case study, (3) Analyze the case study evidence and
(4) Develop the conclusions, recommendations and implications. In this section, the design of the
case study and how the case study is conducted will be described, following recommendations made
by Yin (1994). In the next chapter, the results of the case study will be presented and analyzed.
For the design stage of the case study, Yin (1994) states that the researcher must possess or acquire
the following skills: the ability to ask good questions and to interpret the responses, be a good
listener, be adaptive and flexible so as to react to various situations, have a firm grasp of issues being
studied, and be unbiased by preconceived notions. Bearing this in mind, the research was conducted
to the best of the abilities of the researcher. Also, pre‐existing knowledge within DSM Dyneema and
information on the internet about the Indian fishing industry and the technical properties of
Dyneema® were collected and read as a preparation for the case study.
To ensure construct validity, Yin (1994) recommends the use of multiple sources of evidence, such as
documentation, archival records, interviews, direct observation, participant observation and physical
artifacts. For this research, interviews, direct observation, participant observation and documents
(when available) are used. Furthermore, Yin (1994) suggests the use of a case study protocol, to
increase the overall reliability of the case study. For this case study, an extensive planning was made
for the data collection in India. In the following paragraphs, the design of the case study in terms of
data collection, geographical region, and collaboration with GWRL will be described.

4.1

Data collection and analysis

A key methodological decision is determining the general analytic strategy, which influences how
both data collection and analysis are to be performed. Yin (1994) describes two general analytic
approaches, being analysis based on theoretical propositions or analysis based on a descriptive
framework. The former approach relies on pre‐existing theory to guide data collection and analysis.
Yin (1994) and Van Aken et al. (2007) advocate the use of this strategy if relevant theoretical
frameworks can be found. Within the approach based on a descriptive framework (such as grounded
theory), a new theory is the result of a constant interplay between data collection and data analysis.
Data analysis is guided by theoretical sampling, i.e. the data is collected which is expected to be
relevant to the emerging theory (Goulding, 2002). In this project, data collection is guided by the BoP
literature, Business Model literature and the SNM framework. These frameworks guided data
collection and analysis in this project, but it must be noted that flexibility is necessary. Since this
project aimed at developing a new business model from ‘scratch’, it is not known in advance what
will be important and relevant, so the data collection and analysis cannot be explicitly planned.
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According to Eisenhardt (1995) ‘controlled opportunism’ should guide the data collection in order to
make use of unexpected findings. Also, the results are documented and organized during the
collection phase to ensure there is a chain of evidence, as is recommended by Yin (1994). During the
interviews, notes are made and the notes are processed digitally immediately after collection.

4.2

Units of analysis

Based on the theoretical grounds presented in the previous chapters, several units of analysis will be
identified. For each of these units of analysis, several questions for the interviews with the
fishermen, GWRL, NGOs, Research Institutes and other actors in the network are formulated. These
questions can be found in Appendix 4: Questions for the case study. Consistent with Yin (1994) and
Goulding (2002), the questions are structured according to the different units of analysis. The
analysis of the results is also done using these units of analysis. Interviewing multiple actors in the
fishing industry is consistent with the BoP approach (which proposes the involvement of ‘non‐
traditional’ partners) and the SNM framework (which proposes a network‐based approach). As
mentioned before, ‘controlled opportunism’ will guide the data collection in order to make use of
unexpected findings, as proposed by Eisenhardt (1995).
For this case, theoretical propositions of the three bodies of literature discussed in the previous
chapters are used. First of all, the key success factors and the main challenges identified in the BoP
literature provide a guide for the data analysis (see Table 1 and Appendix Table 1):
‐
‐
‐
‐
‐
‐
‐

Building trust
Dealing with informal markets
Scaling up
(Lacking) infrastructure
Sustainability
Partnership(s)
Leveraging local capabilities

Although these strategic issues are important for a BoP venture to be successful, they do not offer
practical units of analysis for a market research with the goal of developing a new business model.
Therefore, in this project the framework of SNM proposed to collect and structure market data and
to identify barriers and opportunities for DSM Dyneema. Nevertheless, the BoP proposition serves as
a guideline for the approach of the project: it uses a ‘bottom‐up’ approach, with a focus on deep
dialogue and direct, personal contact with the fishermen. Because of this approach, the field
research is qualitative in nature, using interviews (dialogue) to obtain the necessary information.
Also consistent with the BoP approach, the field research is carried out with the help of the local
partner, Garware Wall‐Ropes Ltd. (GWRL). This collaboration was essential in achieving the goals of
the project.
The SNM framework proposes a multi‐level perspective, where there are three important levels: the
socio‐technical landscape, the socio‐technical regime and local experiments/niches. These levels will
form the structure of this project.
4.2.1 The sociotechnical landscape
First of all, (see section 3.4). The socio‐technical landscape is not analyzed in detail in this project
because the focus is on the regime analysis and on developing potential business models for
37

experiments. Therefore, no systematic research on the socio‐technical landscape is done.
Nevertheless, relevant information is included if it is encountered during interviews or in articles. No
specific interview questions are developed regarding the landscape, but induction is used to identify
important trends.
4.2.2 The sociotechnical regime
On the level of the socio‐technical regime there are three units of analysis:
‐
‐
‐

Technology
Actors and networks
Rules and institutions

First of all, the existing technologies regarding fishing in India is analyzed in this project. Based on
the analysis of the technology and the material properties of DSM Dyneema, challenges and
opportunities regarding technology are identified for Dyneema®. Questions are asked about the type
of fishing boat, the type of net, the type of material, encountered problems with the material, etc.
(see Appendix 4). Second, DSM Dyneema’s network in India and the actors in this network are units
of analysis. Identifying the network is done using a ‘snowball’ tactic: in interviews fishermen and
organizations are asked with whom they collaborate, who supports them, if they are a member of a
society, etc. In this analysis, the way the actors use and perceive the technology is also important.
Also, when describing the actors in the socio‐technical regime, their current learning processes and
expectations will be described (e.g. How do you share knowledge? Do you receive training? Etc.). It
must be emphasized that these are not the same learning processes and expectations of the niche
level, but these are important to discover challenges (e.g. lacking learning processes, negative
expectations) and opportunities (e.g. existing learning processes and positive expectations). This is
also consistent with the strategy of ‘leveraging existing capabilities’ as proposed in the BoP literature.
More questions for each of the units of analysis can be found from page 117 onward.
Third, the rules and institutions which determine how the actors interact and how the actors
perceive the technology are units of analysis. The concept of rules and institutions is complex and
can be split in three types of ‘rules’ (see section 3.3.2):
‐
‐
‐

Formal rules (e.g. laws)
Normative rules (‘how we do things’)
Cognitive rules (shared ideas, concepts)

This distinction is important, because it is crucial to realize a ‘rule’ is not a rule in its conventional
sense (‘it is not allowed to...’, ‘you must…’), but it also includes beliefs and ideas which act as
‘boundaries’ for a socio‐technical system. According to the SNM literature, these ‘rules’ can be
identified in different so‐called ‘regimes’ (see section 3.3.2):
‐
‐
‐
‐
‐

User and market regime
Socio‐cultural regime
Policy regime
Science regime
Technological regime
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The socio‐technical regime can then be seen as the coherent set of ‘rules’ from each of the regimes
mentioned above in the Indian fishery domain. For this project, the socio‐technical regime will be
described and this provides the base for developing sustainable business models in the third level of
analysis: the level of experiments or niches. Questions on rules and institutions can be found in
Appendix Table 11 in Appendix 4: Questions for the case study.
4.2.3 Experiments
The SNM literature provides three useful units of analysis (see section 3.5) on the level of
experiments:
‐
‐
‐

Learning processes
Expectations
Network building

Normally, the SNM literature is aimed at describing this level of experiments. However, in this
project the level of experiments and niches is more or less absent because DSM Dyneema is just
starting its activities in India, so the ‘experiments’ cannot be described using the SNM framework.
Therefore, in this project the insights from the SNM literature will be used prescriptively for
designing these local experiments. This will be done in two ways:
First of all, the building of network is crucial for the success of experiments. The building of networks
can be seen as the development of new business models (i.e. new configurations of the network).
The development of sustainable business models is the ultimate goal of this project. To develop the
business model, the collected data and insights from the literature must be integrated to potential
solutions. This will be done using a workshop/brainstorm on business models with a group of
employees of DSM Dyneema and Eindhoven University of Technology. Although this can be seen as a
top‐down approach rather than bottom‐up, it is beyond the scope of this project to do this in India.
Nevertheless, the data collection was collected through a bottom‐up approach. Also, the proposed
business model solutions which follow from the workshop should be seen as possible solutions
which can be tried in experiments. This experimentation is again a bottom‐up approach, so the goal
of the workshop is to design possible experiments with business models. As mentioned before, the
learning processes within the experiments and the articulation of expectations and visions will be
crucial in this bottom‐up, co‐development of the business models.
Second, the internal processes of niches as described in chapter 3.5 will be used to develop
recommendations for the experiments with business models. Good learning processes determine
the success of the niche, so based on the findings of the socio‐technical regime, learning goals will be
developed for the local experiments. Similarly, it is important to realize that expectations of actors in
the network may differ. Alignment of these expectations is important for niche success, so this is
important to consider for a BoP venture (DSM Dyneema in this case). These internal processes of
niches will be linked to the existing learning processes and expectations of the actors in the socio‐
technical regime discussed in the previous section.
Business model development
For the development of potential business models in the workshop, several tools and strategies are
used. First of all, the BM literature proposes to ‘map’ the current business model in order to be able
to re‐design the business model. The current value chain and the business models of the fishermen
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and other actors in the network are analyzed in the socio‐technical regime described above and are
already units of analysis. To map the current network/value chain, the frameworks by Osterwalder
and the Board of Innovation framework are used (see section 0). Furthermore, a useful tool for the
development of business models is the so‐called ‘empathy map’ by xplane6. Empathy maps help to
place oneself in the minds of other actors (e.g. consumers or partners) and help to understand the
interests of various actors and what creates value for these actors. These empathy maps and the
model by Osterwalder can be found in Appendix 6: Tools for Business Model workshop. Also, a list of
existing business model ideas (in other contexts) is used as a basis for thinking of new business
models for DSM Dyneema. By trying to apply these existing business models to the context of the
Indian fishery regime, possible solutions for DSM Dyneema are explored. Finally, a card system with
‘creative’ exercises is used to refine the possible business model solutions.

4.3

Choice of geographical region

For this project, the Indian marine fishing industry is targeted. However, India has a coastline of 7000
km7 and 10 states have a coastline (Gujarat; Maharashtra; Goa, Daman and Diu; Karnataka; Kerala;
Pondicherry; Tamil Nadu; Andhra Pradesh; Orissa and West Bengal)8. It is beyond the scope of this
project to perform the research in all states and therefore three states were chosen: Kerala, Tamil
Nadu and Gujarat.
The main motivation for these provinces was the Marine Fishery Census 2005 performed by the
Central Marine Fisheries Research Institute (CMFRI) in India. This census showed that Kerala, Tamil
Nadu and Gujarat are the states with the largest number of trawling vessels with 3.982, 5.300 and
8.002 trawlers respectively (see Appendix Table 3). DSM Dyneema expects that trawling is the type
of fishing where the Dyneema® fiber will have the most impact.
Also, these states were chosen because the states have different levels of development. Kerala is a
relatively wealthy state and the fishermen are relatively well educated, whereas Gujarat is less
developed, especially in terms of education (see Appendix Table 4 and Appendix Table 5). This
diversification is important for this project, because it is explorative and the opportunities of DSM
Dyneema will be investigated in various contexts. Furthermore, the BoP literature suggests that
scaling up is difficult, because of heterogeneity between different areas. Therefore, it is important to
compare regions which are expected to differ in some way. Per chance, also a fishing base in Goa
was visited (Panaji).

6

www.xplane.com
http://en.wikipedia.org/wiki/List_of_countries_by_length_of_coastline#cite_note‐16
8
Pondicherry (French) and Goa, Daman and Diu (Portuguese) are included here as separate states.
7
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Figure 10: Visited sites in India.

4.4

Collaboration with Garware WallRopes Ltd.

One of the main challenges of the research project is the language barrier. As can be seen in
Appendix Table 5, not all the fishermen are educated (especially in Gujarat). Furthermore, the main
languages in Kerala, Tamil Nadu and Gujarat are Malayalam, Tamil and Gujarati respectively and
most fishermen do not speak English (although it is a national language). To overcome this language
barrier, interpreters are required.
Another main challenge is the size of the country and the number of villages and landing centers in
India. In Kerala (178), in Tamil Nadu (352) and in Gujarat (123) there are a total of 653 landing
centers. Furthermore, the total coastline of Kerala (590 km), Tamil Nadu (910 km) and Gujarat (1600
km, the longest of all Indian states) combined is 3100 km. To choose which fishing bases to visit and
to organize the traveling plan is an impossible task when attempted from a desk in the Netherlands.
To overcome these challenges, collaboration with a local partner is required and this is done with
GWRL, DSM Dyneema’s partner. Also, the Central Institute of Fisheries Technology (CIFT), an Indian
research institute, was contacted for collaboration in Cochin, Kerala. Without this collaboration, the
project would have been impossible to execute. Based on the contact with GWRL and CIFT and the
advice of DSM Dyneema in India, a total of 25 fishing bases were visited (see Figure 10). An overview
of these bases can be found in
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Appendix Table 6. In these bases a total of (approximately)9 31 fishermen (15 trawling, 5 Purse Seine,
6 Gill net, 2 Dol net and 3 fishermen with several gears), 3 net makers (although more net makers
were spoken to, only 3 long interviews were conducted) and 14 dealers are interviewed.
Furthermore, 6 employees of GWRL were interviewed (4 in Kerala, 1 in Tamil Nadu and 1 in Gujarat)
and 2 researchers of CIFT were interviewed and the director of CIFT and the director of CMFRI are
briefly met. An overview of the interviews can be found in Appendix Table 12 in Appendix 5: List of
interviews. The information presented in Chapter 5 (Results), is largely based on these interviews
and if specific information is derived from a specific interview, a reference to Appendix Table 12 will
be made. In case the information is the result of several interviews and provides a general view of
the fishing industry, no specific references will be made.
4.4.1 The use of interpreters
The fact that an interpreter is used provides an additional challenge to the research. In this case, the
interpreter must translate in two language directions, since the researcher and the respondent do
not share a language. This is also known as ‘community or liaison’ interpreting (Pan, 2007).
According to Pan (2007), there are special requirements for community or liaison interpreting. First,
the interpreter needs to be competent in both the target and the source languages. Second, the
interpreter functions as a cultural bridge to smooth the communication between the two parties. In
addition to language competence, the interpreter needs to have cultural competence of the target
culture and the source culture as well so that he/she can effectively convey the message across the
two languages. The advantage of collaborating with employees of GRWL is that they are native
speakers in the language of the fishermen and they have (sufficient) competence in English. Also,
they are familiar with the Indian fishing industry and thus have a firm grasp of the questions asked.
The danger in this is that the interpreter may provide his/her own answer and not the answer of the
respondent. Other dangers are that the interpreter does not translate correctly or completely and
therefore the richness of the answers may be lost. These are considerations to be taken into account,
but unfortunately there is no easy solution. Therefore, it will depend on the research to interpret
non‐verbal signals from both the interpreter and the respondent to ensure that the correct
questions and answers are transferred. For this, it helps that even though the fishermen in India do
not speak English, they do have some vocabulary in English and that they can understand some
words. Therefore, if the translation was insufficient, most fishermen were aware of this and made
their response more clear.

9

Unfortunately it is impossible to state the exact number of fishermen that is interviewed. In fishing bases
several fishermen participated in the discussion; these ‘discussions’ are regarded as 1 interview.
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5 Results: challenges and opportunities in the Indian fishery regime
5.1

Introduction

In this chapter, the results of the market analysis based on the interviews will be presented. An
important unit of analysis in the research is the regime in which the niches or experiments (new
business models) must be developed. In this chapter, the stability of the regime will be described
and analyzed and challenges and opportunities for DSM Dyneema will be identified. In the next
chapter the niches/experiments will be proposed (in the form of new business models). As
mentioned in the previous chapter, a complete analysis of the socio‐technical landscape is beyond
the scope of this project. Instead, the socio‐technical landscape is briefly described in the textbox
below, identifying important trends in India and the Indian fishing industry.

The socio‐technical landscape
Global attention for sustainable fisheries
As described in the SNM literature, ‘opportunities’ towards sustainability may also arise from the
socio‐technical landscape. For instance, the global interest in sustainable fisheries and the
increasing demand for sustainable fish is a positive development for sustainable fisheries in India.
“Sustainable fish” is evaluated in terms of overfishing and is based on the species of the fish, the
population of the fish in the particular sea/ocean/fishing ground and the type of gear which is
used10.
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Fish farming and fair trade certificates
In response to the growing demand for sustainable fish, ‘sustainable fish’ certificates are
introduced. Also, there is more focus on fish farming and aquaculture. Another important
development regarding aquaculture is that, unlike marine fishing, the Fair Trade Organization has
recently developed certificates for Fair Trade fish farms of Tiger and King prawns.11 DSM Dyneema
also has good properties for aquaculture because of its durability and its resistance to biting fish
(which damage the net and cause the cultured fish to escape).
Rising cost of diesel
An important development is the increasing price of diesel. Since 2007, diesel prices in India have
increased from around 30 Rs./l to 45 Rs./l.12,13,14 This is the result of global a global trend of
increasing demand for fossil fuels while global stocks are depleting. Because of this 50% price
increase, fishermen may be more willing to invest in technologies which help to reduce their diesel
expenses.

10

http://www.greenpeace.org.uk/oceans/what‐we‐are‐doing/sustainable‐seafood/sustainable‐seafood‐
frequently‐asked‐questions
11
http://www.culturalsurvival.org/publications/cultural‐survival‐quarterly/india/fishing‐resources‐indian‐
fisheries‐danger
12
http://www.fish2fork.com/news‐index/Fish‐farms‐to‐get‐Fairtrade‐certification‐for‐first‐time.aspx
13
http://capitalmind.in/
14
http://www.scoop.it/t/petrol‐price‐in‐india
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Poverty at the BoP
Another important issue which shapes the socio‐technical regime is the economic context in which
the Indian fishing industry is placed. The relative poverty of the fishermen and their lack of
education is an issue for DSM Dyneema and is something which is difficult to change. It is
unsurprising that sustainability has a low priority in the context of poverty. Logically, fishermen
focus on increasing their incomes and everything else comes second to this priority. As the welfare
of the population in India rises, sustainability will come higher onto the agenda.
Fast growing economy
However, the economic context in India is also a fast‐growing economy; with an annual growth rate
of 7.4‐10.4% over the period 2005‐2010 (see Appendix Table 9). However, the Marine fish
production has stabilized in recent years (see Graph 1, in Appendix 1). It therefore appears that the
marine fish production in India is reaching its sustainability limits. The inland fish production on the
other hand is continuously growing and the reason for this is the increase of aquaculture in India. In
Appendix Table 8, it can be seen that India is the second producer of aquaculture fish (second to
China) with an average annual growth rate of around 7%.
Conclusions
Overall, the socio‐technical landscape provides both barriers and incentives for more sustainable
fisheries in India. Thus, the landscape does not offer a clear direction for sustainability. It will
therefore be difficult for DSM Dyneema to get the issue of sustainability higher on the agenda of
fishermen. This will be the context in which DSM Dyneema will experiment with new business
models and in the long run, it must become clear whether successful business models are able to
increase sustainability in the Indian fishery regime.

In the remainder of this chapter the socio‐technical regime will be described. As shown in Figure 6
there are three important variables which determine the stability of the socio‐technical regime:
technology, (human) actors and ‘rules and institutions’. First, the current technologies (fishing gear)
which are used in India will be discussed and opportunities for DSM Dyneema’s fiber will be
identified. Second, the social actors of the case will be discussed in detail. The network of important
actors in the industry will be described and each of the actors and their interests will be discussed in
detail. Finally, the rules and institutions which govern how the actors and technology interact and
how technology is perceived by the actors are described.
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5.2

Technologies in the Indian fishery regime

Four types of marine fishing nets are identified in India: trawling, purse seine fishing, dol net fishing
and gill net fishing. Each of the types of fishing gear will be explained briefly and for each type of
fishing the potential advantages of DSM Dyneema will be described. Also, a feasibility analysis will be
done for each of the fishing types.

Figure 11: A trawling vessel in Vizhinjam, Kerala.

5.2.1 Trawling
As mentioned in section 4.3 trawling is expected to be one of the most interesting opportunities for
DSM Dyneema. This is based on the fact that Dyneema® has been successfully used with other
trawlers in Western countries. The basic idea of trawling is depicted in Figure 12.

Figure 12: The basic technique of a trawling vessel.
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It can be seen that a net is dragged behind the fishing vessel at a distance of approximately 300 m.
The net can be dragged along the bottom of the ocean (bottom trawling) or at a height above the
sea bed15. The depth of fishing can be determined by the weight on the nets and the length of
rope/wire that is uncoiled from the boat. The mouth of the net should be open as far as possible and
this is achieved in two ways. The vertical opening is increased by adding floating devices at the top of
the mouth and sinking devices (steel) at the bottom of the mouth. The horizontal opening is caused
by the ‘otter boards’ which can be seen in Figure 12. The otter boards are wooden ‘doors’ which
open up the net sideways as they are dragged through the water. The rope which attaches the net to
the boat is either steel wire or Polypropylene (PP) rope. According to GWRL and fishermen
(interviews 16, 29 and 51) the PP rope is mostly used on smaller vessels with a smaller engine,
because with a larger engine the speed of the boat will be too high and the rope will not have
enough weight to keep the net down. The fish is collected in what is called the ‘codend’. See Shukla
(2009, from p. 47) for more detailed information on trawling.

Figure 13: Example of different mesh sizes of a trawling net.

The fishing nets are made of different sections where each section has a different mesh size (the
length between two knots in the net). An example of a net configuration can be seen in Figure 13
above. There are many possible configurations and the fishermen experiment continuously with
different configurations to maximize their catch. The effect of the different mesh sizes can be seen in
Figure 14. It can be seen that the larger the mesh size at the mouth (indicated in the figure), the
larger the mouth opening will be. In this way, more fish can be caught. However, the larger the
opening of the mouth (and the net), the higher the drag in the water will be, resulting in higher
diesel expenses. Therefore, fishermen are always trying which net gives the biggest catch in the
most efficient way. The result is that a trawling vessel may have 8‐25 different nets on board; based
on the interviews with trawlers across Kerala, Tamil Nadu and Gujarat (sometimes they carry a back
up for some nets in case it breaks). The nets are made of High‐Density Polyethylene (HDPE) and the
weight of the net is 50‐90 kg (the fisherman of interview 13 explained that this depends on many
variables such as the engine power, depth of fishing, type of fishing ground (i.e. rocky or muddy) and
the targeted fish species).

15

http://www.fao.org/fishery/geartype/306/en
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Figure 14: Explanation of how the mesh sizes of the net determine the amount of drag and catch of a fishing trip.

For this fishing technique two opportunities for DSM Dyneema have been identified. First of all, the
wire or rope connecting the net to the vessel can be replaced by a Dyneema® rope. A photograph of
2 winches with steel wire can be seen in Figure 15.

Figure 15: Steel wire on winches on a trawling vessel in Kerala.

Dyneema® is 15 times stronger than steel on a weight for weight basis (according to DSM Dyneema,
e.g. interview 1 and see page 3)). An advantage of Dyneema® compared to steel wire (which was
identified in the field) is that it is not necessary to ‘grease’ the rope with compound. The use of
compound is required for steel wire to prevent the wire from rusting (interviews 7, 8, 13). This
compound pollutes the sea because it is washed off the steel wire when it is in the water. Also, when
compound is reapplied to the steel wire excess compound is spilt in the harbor, as can be seen in
Figure 16 below.
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Figure 16: Pollution in the water due to the compound (grease) that is on the steel wires.

The compound must be applied to the steel wire regularly, but nevertheless a steel wire lasts only
for 1 fishing season (10 months). This offers the greatest opportunity for DSM Dyneema, because
Dyneema® is expected to last for at least 4 seasons. Furthermore, no costs are made for compound.
A cost calculation for Dyneema® wires is shown in Table 4 below. The data is based on a cost
estimate provided by GWRL in interview 29. It can be seen that Dyneema® is much cheaper than
steel wire in the long run and after 2 years the cost of Dyneema® is already lower than that of steel.
Some fishermen (e.g. interview 47) even estimate that the expenses of compound will be higher
than 10 Rs/meter per year, which would make DSM Dyneema even more interesting. Unfortunately,
it is not possible to obtain hard data on this, because fishermen do not keep an exact accounting
record of these expenses. Nevertheless, the estimates indicate that Dyneema® can offer a potential
value to the fishermen.
Table 4: Cost estimate of Dyneema® rope instead of steel wire.

Steel wire:
Steel wire (10mm):
Compound:
Durability (years):
Cost per year:

Dyneema®:
(Rs/m)
100 Dyneema® (10mm):
10
1 Durability (years):
110 Cost per year:

(Rs/m)
200
4
50

Apart from the opportunities, some problems were identified during the interviews with fishermen
(interviews 3, 13, 16, 31 47 and 62). First of all, the fishermen think that the rope and the net with
Dyneema® will be too light for the net to sink to the bottom. This will especially be a problem for
vessels with a large engine (e.g. 411 HP) that go for deep‐sea trawling. Also, because the weight is
lower, more length of rope will be required to reach the same depth as with steel wire. There will
also be additional costs of extra weights (either on the net or on the otter boards) to pull the net
down. Furthermore, the captains of the boats have experience with the current net‐wire
configurations so that they know how much length of wire is required to reach a certain depth and
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how much weight is required on the net. If the wire is replaced by Dyneema®, this knowledge must
be relearned. An additional problem with this is that a captain is not always ‘bound’ to a boat very
strongly. Captains may switch to other boats in a next season and this puts more risk on a boat
owner if he wants to use Dyneema®. An important issue is that, if GRWL (and DSM Dyneema) claim a
durability of 4 years, the fishermen demand a guarantee for this period if they are to use Dyneema®;
they do not want to carry all the risk.
Overall, because of the cost reduction in the long run, the use of Dyneema® seems viable. There
have been experiments in the past which were executed by DSM Dyneema’s partner GWRL (from
interviews 29 and 51). In these experiments, the rope was made heavier by using a steel core. Also,
more weight on the nets was used. Some of these experiments (in Andhra Pradesh, another state in
India) were very successful and some boat owners have decided to switch to Dyneema® ropes
(interview 29). However, some experiments (in Beypore in Kerala (interviews 16 and 18) and in
Porbandar in Gujarat (interview 51)) were not successful and fishermen are now anxious about
Dyneema®. However, by using the knowledge that was acquired in Andhra Pradesh, new
experiments are more likely to succeed. This experimentation is essential from the SNM perspective.
The second opportunity for Dyneema® in trawling that was identified in the field research is in the
fishing nets. This will be a much more difficult challenge, because of the way fishermen perceive
their nets: as the one and only source of good or bad catches (this way of thinking is primarily based
on statements of dealers and GWRL salesmen, however, based on the interviews with fishermen it
also became apparent that the catch is exclusively related to the net in the minds of fishermen). In
other words: if catches are bad, they will blame only the net and they will replace it. More on this
will follow in the next sections, in this section only the technological and economic feasibility will be
addressed.
An obvious advantage of Dyneema® fishing nets in trawling is that Dyneema® is stronger than other
materials which are used. For trawling, the fishermen use High‐Density Polyethylene (HDPE).
Dyneema® is approximately 3‐4 times stronger on a weight for weight basis (based on statements of
DSM Dyneema); this provides the following opportunities:
1. The nets can be made 3‐4 times stronger, with the same weight.
2. The nets can be made 3‐4 times lighter, with the same strength.
Appendix Table 10 shows the runnage (m/kg) and breaking strengths of various twines of Dyneema®
and HDPE. From this table, it can be understood why it is difficult to estimate the weight difference
(and thus cost difference) of Dyneema® compared to HDPE. The reason is that for each twine size (of
HDPE) a different twine size of Dyneema® has (approximately) the same breaking strength. The
runnage, or length to weight ratio, is thus different for different twines. Because a trawling net is
made of various sections, each with a different twine, the calculation of the cost and weight
difference between HDPE and Dyneema® is different for each net. It must therefore be noted that
for this feasibility analysis, several assumptions and estimates are made (as good as possible).
Nevertheless, these figures are useful to determine whether there is a realistic opportunity for DSM
Dyneema to be introduced in India.
Based on the finding of this research, the first option does not seem viable for a number of reasons.
Mainly, the net will be too expensive, since Dyneema® will be 12‐15 times more expensive
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(depending on the twine size). Even if the price can be significantly reduced by changing the business
model, this will only be economically viable for the fishermen if the durability is increased 12‐15
times (which will not be possible). Furthermore, a much stronger net may have other disadvantages
as mentioned by various fishermen (interviews 15, 16 and 40) and GWRL (interview 29): if the net is
stuck on rocks and it doesn’t break, then damage can be done to the winches and the boat.
Therefore, the second option was investigated further.
Based on the ratio of the higher breaking strength and the higher price, it can be seen that a
Dyneema® net with the same breaking strength will be 3‐4 times lighter and 3‐5 times more
expensive. Based on these figures, a simple cost calculation can be made. This cost calculation is
based on interviews 15, 16, 28, 31 and 47 (see Table 5 below).
Table 5: Cost difference between an HDPE and a Dyneema® trawling net.

weight (kg)
70

price/kg
300

HDPE
Rs. 21.000

Dyneema®
Rs. 84.000

17

190

Rs. 3.230

Rs. 3.230

14‐18 mm thickness

Other (lead,
chains, floats):

Rs. 8.000

Rs. 16.000

Assuming that more weight is
required for Dyneema®

Net maker

Rs. 3.000

Rs. 4.000

Labor fee
Stronger material, more expensive

Net:

Ropes

Codend

15

385

Rs. 5.775

Rs. 23.100

Codend cover

17

250

Rs. 4.250

Rs. 4.250

Rs. 45.255

Rs. 134.580

Total:
Difference:

Price of Dyneema® is about 4 times
HDPE, different weight

Rs. 89.325

The advantage of the lighter net is that it causes less drag in the water when trawling and this
reduces diesel expenses. Because the net is lighter, there will be less tension on the twines in the net.
Therefore, some fishermen expect that the opening of the mouth will be larger, because the otter
boards will work more effectively (interviews 13 and 47). Also the reduced drag may lead to faster
trawling speeds. Both these effects may have a positive impact on the catch, which is good for the
fishermen. Finally, Dyneema® will bring some extra costs (3‐4 times more) of repairs (small daily
repairs). Based on the figures mentioned above and the performance expectations, the economic
viability of a Dyneema® fishing net can be estimated. By making assumptions on the amount of
diesel saved and the increased catch, the payback time of a Dyneema® net can be calculated, using
the price difference from Table 5. The results can be found in Table 6.
An important variable when calculating the economic feasibility is the average lifespan of a net. This
is something which was very difficult to discover based on the interviews with fishermen, captains
and boat owners. The reason for this is that the fishermen have no idea how long a fishing net can
be used. This confusion arises because, as mentioned above, there are 8‐25 nets on board a trawling
vessel (varying in each fishing base). The fishermen do not keep track of when they use which net, so
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it is impossible to know exactly how long a net is used. Nevertheless, based on the number of nets
that is replaced on a yearly basis (based on the various interviews with trawling fishermen (all of
them)) and the experience from GWRL’s salesmen and dealers, it is estimated that a trawling net, on
average, has a lifespan of 2 months. This may vary depending on factors such as the size of the
engine that is used and the sea bed of the region, but based on interviews in Kerala, Tamil Nadu and
Gujarat, a lifespan of 2 months is fairly accurate.
Table 6: Economic feasibility of Dyneema® nets

Difference in price:

Rs. 89.325

Diesel usage/day:
Average catch/day:

Rs. 18.000
Rs. 20.000
0,5 kg

Average repairs/day:
More
Catch:

Diesel
Savings:

Gains/day:

(400 l @ 45 Rs./l)
thus: 450 Rs/day more expenses on
Dyneema®
Extra
Repairs:

Balance/day:

Payback time
(days):

1%

1%
5%
10%

380
1100
2000

450
450
450

‐70
650
1550

‐1276
137
58

2%

1%
5%
10%

580
1300
2200

450
450
450

130
850
1750

687
105
51

5%

1%
5%
10%

1180
1900
2800

450
450
450

730
1450
2350

122
62
38

From Table 6 it follows that Dyneema® nets may be economically viable at the current (standard)
price, depending on the diesel savings and the additional catch. This gives good hopes of successfully
introducing Dyneema® in the trawling sector. Furthermore, Dyneema® will be most interesting in
fishing grounds that have a muddy bed (rather than rocky) because then the life span is longer.
Shukla (2009, p. 276) also states that a more expensive material can be justified easier on
(moderately) level sea beds. However, experiments must show how Dyneema® actually performs.
The problems of the lower weight discussed above (at the steel wire) also apply to the lighter
Dyneema® nets and therefore these experiments must also provide space for learning for the
captains and the boat owners. DSM Dyneema India and GWRL have in fact started a project in
collaboration with the Central Institute for Fisheries Technology (CIFT) to conduct experiments in
Kerala. More on this collaboration will follow later in this chapter.
Conclusions
Based on the market research in India, it follows that there is a good opportunity to introduce
Dyneema® in the trawling sector. First of all, Dyneema® can be used to replace the steel wires that
are used between the net and the vessel. This will lead to cost savings for the fishermen and from a
sustainability perspective; this reduces pollution from the compound which is used to grease the
steel wires. The second opportunity is to make Dyneema® nets with the same breaking strength. The
advantage of this is that the net will be lighter and therefore it will reduce drag in the water. This
results in diesel savings for the fishermen, which is also good for the environment. Also, catches may
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increase slightly because the mouth opens up better and the trawling speed is increased. A cost
estimate shows that Dyneema® can benefit a trawling boat in terms of costs (the question remains
who actually benefits of the cost savings), but this will depend on the actual performance.
Furthermore, the potential market in India is enormous. In Appendix Table 3 it can be seen that in
2005 there were approximately 30.000 trawlers. With an average of 10 trawling nets of 30 kg
(Dyneema®) this is a market of 9 million kg. The main technological issue regarding Dyneema® is the
different weight of Dyneema®, because other net designs will be necessary. But, it is expected that
these challenges can be overcome. For both the steel wire and the nets experiments must show how
Dyneema® performs and whether the fishermen can gain the required experience to use Dyneema®
effectively. The risk for the fishermen is that the catches can be bad during the experiments because
the net design is not yet optimized.
5.2.2 Purse Seine fishing
A second type of fishing which is found in India is called ‘purse seine’ fishing. This type of fishing is
called as such because the fishing net is dropped in the water in a circle, forming a purse when the
bottom of the net is closed (see Figure 17). The net is thus used to encircle a shoal of fish, trapping
the entire shoal by closing the bottom of the net. The net is only cast when a shoal of fish is sighted
from the boat.16

17

Figure 17: Schematic visualization of 'purse seine' fishing.

The material that is used is Nylon and because an entire shoal of fish must be encircled without
scaring the fish off, the net can be as long as 1 km, but normally it is around 600 m long (interviews 4,
7, 9, 17, 45). The weight of the net can be up to 3000 kg, but is generally around 2000 kg (for
comparison: a trawling net is 50‐90 kg). Purse seine fishing is not done as much in all states; Kerala
and Goa (and Karnataka, another state in India) are states where purse seine fishing is done on a
large scale (based on observations, data in Appendix Table 7 and18).

16

http://www.fao.org/fishery/geartype/249/en
http://chioggia.scienze.unipd.it/DB/fishingTechniques2.html
18
http://www.culturalsurvival.org/publications/cultural‐survival‐quarterly/india/fishing‐resources‐indian‐
fisheries‐danger
17
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Because the net is only cast when a shoal is sighted, diesel reduction is not really of importance. For
purse seine fishing it is important that the net sinks quickly so that the fish cannot escape under the
net while it is being cast. Nylon has good sinking properties, because it absorbs water and becomes
heavy (based on statements of fishermen). Dyneema® is an extremely light material and has the
property that is floats. Nevertheless, if sufficient weights are added to a Dyneema® net, this net will
also sink very quickly. In this respect, Dyneema® is potentially interesting for purse seine fishing.
Another reason why Nylon is used for purse seine fishing is its abrasion resistance, or resistance to
wear and tear due to friction (Shukla, 2009, p. 275). This property is important for purse seine nets
because the net must be cast and hauled back in and the friction between the net and the vessel will
affect the life span of the net. DSM Dyneema has even better abrasive resistance than Nylon and this
could also be demonstrated to the fishermen using a sample kit.
The issue of Dyneema® is that it requires a higher investment compared to Nylon (about 3 times
higher, based on statements of DSM Dyneema) and therefore, Dyneema® must outperform Nylon in
other respects to be economically viable. To explore the opportunities, the major costs of Nylon
purse seine nets were researched. It is found that fishermen have two problems regarding the
breaking of nets: first of all, the nets are broken on rocks while closing the bottom part of the net
(interviews 8, 17 and 20). This occurs mostly if the fishing ground is too shallow (otherwise the net
will not reach the bottom) and a problem with this is that the Nylon net will ‘sit’ on the bottom. This
is caused by the fact that Nylon absorbs water and becomes heavy. Therefore, the entire bottom
part of the net will sink to the rocks (the part which is ‘too long’). Dyneema® on the other hand
floats and only the bottom part with weights will be dragged on the ocean bed, reducing the wear
and tear. However, the daily expenses on ‘normal’ repairs are only 0,5‐1 kg/day (on a net of 2000‐
2500 kg (!)), so there is little room for improvement.
The second problem fishermen have is that of dolphin attacks and other biting fish such as puffer
fish (interviews 17, 20, and 39). When a shoal of fish is trapped in the net, this attracts predators
such as dolphins. The fishermen think lightly of this problem, since it ‘only’ happens about once or
twice a month (especially in ‘dolphin season’) resulting in 12‐15 dolphin attacks/year. When the fish
in the net are attacked, the net is damaged in large section and the caught fish will escape. The
damage will be great and repairs will take 2‐3 days, depending on how much of the net is destroyed.
Purse seine fishing on average has a catch of Rs. 150.000 per day. This means that 3 days without
fishing will cause a great loss of income, and the net must be repaired. Based on this, a cost estimate
is made for Dyneema® nets compared to Nylon nets. First of all, the cost of a dolphin attack is
calculated:
Table 7: Estimated cost of a dolphin attack

Cost of dolphin attack (frequency: about 1/month)
Nylon

Dyneema®

Repairs (5 kg + net maker)
2 days catch lost:

Rs. 4.500
Rs. 300.000

Rs. 7.500
Rs. 300.000

Total:

Rs. 304.500

Rs. 307.500
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(Rs. 150.000/day)

Then, assuming only 10 dolphin attacks a year and that a Dyneema® net will survive again only half
of these attacks, the analysis shows that Dyneema® will break even with Nylon (see Table 8).
Additional assumptions here are that the net is 2000 kg, the average repairs are 1 kg/day and that
around 50% more weights are required to make the net sink. These assumptions affect the analysis
greatly. For instance, for a net of 3000 kg a Dyneema® net will only break even if there are 14
dolphin attacks (instead of 10) and still half of the attacks are survived. Nevertheless, these figures
are hopeful and only experiments can show whether Dyneema® will benefit the fishermen. However,
if the price of Dyneema® can be reduced in some way, this seems a good business opportunity. Also,
the assumption is made that Dyneema® will also last for 2 years. However, if a Dyneema® net can
last for 3 years, the total investment/year will also be lower. In that case, the chance of success is
even bigger, so experiments must show this in practice.
Table 8 shows that only a small section (125 kg) of a purse seine net is made of HDPE. This is the
middle section at the top of the net. This section is the last part of the net which remains in the
water when hauling out the net and all the fish is captured in this section. For this, additional
strength is required and therefore HDPE is used. This is also done because HDPE can be better
attached to the float line (see Figure 17). GWRL, DSM Dyneema’s partner, does not produce Nylon
nets (only HDPE), so GWRL only supplies a small part of a purse seine net. If GWRL and DSM can
successfully launch Dyneema® nets for purse seine fishing, this will be a large new market for both
companies (win‐win!).
Table 8: Feasibility analysis of purse seine fishing

Costs of ring seine fishing net:
rate (Rs/kg)

Nylon:

Dyneema®:

Rs. 500,00
Rs. 300,00

Rs. 1.000.000
Rs. 37.500
Rs. 662.500

Rs. 3.000.000
Rs. 150.000
Rs. 1.000.000

Rs. 1.700.000

Rs. 4.150.000

Rs. 850.000

Rs. 2.075.000

assuming 2 years lifespan

Cost of repairs/year
Cost of dolphin attacks/year

Rs. 150.000
Rs. 3.045.000

Rs. 450.000
Rs. 1.537.500

30 kg/month
assuming 10 attacks and half the will
not have an effect with Dyneema®

Total cost/year:
Difference/ year:

Rs. 4.045.000

Rs. 4.062.500
‐Rs. 17.500

Nylon
HDPE
Weights

weight
(kg)
2000
125

Total:
Cost/year:

3x more expensive
4x more expensive
assuming more weight is required

Another opportunity for DSM Dyneema in purse seine fishing is to make the rope which is used to
close the bottom of the net and the float line of Dyneema®. For each net, this will be 1200‐2000 m of
rope and is therefore also a large market opportunity. The advantage will be more durability. Now
the fishermen use PP rope, which lasts about 1 season. This opportunity was not fully discussed
during this research since the focus was more on the net, which was also an opportunity for GWRL.
This may be interesting for further exploration.
These opportunities must be explored further by experimenting. However, compared to trawling,
experiments for purse seine fishing are expensive, because of the large weight (and thus cost) of the
nets. From Table 8 it can be seen that a Dyneema® net would cost around Rs. 4.000.000 (€60.000).
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Also, the risk of failure (no catches) will be for the fishermen and this is something they cannot
afford to lose. Considering this risk, these experiments can only take place if they are ‘protected’ as
advocated by the SNM framework. GWRL and DSM Dyneema can play an important role in this.
Conclusions
Based on the research, it follows that DSM Dyneema has an opportunity to replace Nylon nets by
Dyneema®. The value Dyneema® can offer is based on the higher durability. Because of this
durability, Dyneema® may be able to resist Dolphin attacks which cost the fishermen 2‐3 days of
forgone fishing opportunities and repair costs. It is found that for a 2000 kg net, Dyneema® will
break even if there are 10 dolphin attacks a year and half of these attacks are survived by the net
(without losing catch). This competitive advantage is less for bigger nets, because then the absolute
price difference is larger. Also, Dyneema® may be successfully used for the ropes at the top and
bottom that support and close the net. The market opportunity is also big because of the size of the
nets. In Kerala alone there are nearly 2000 purse seiners (Appendix Table 7). With a net of 2000 kg
the potential market is thus 4 million kg in Kerala alone. The main technological challenge for the
fishermen is to design a net which has good sinking properties. This will require learning regarding
the necessary amount of weight on the net. Overall, the preliminary exploration shows that there is
an opportunity for DSM Dyneema that should be explored further using experiments. As mentioned
above, these experiments involve a lot of financial risk due to the high investment, so the
experiments must be financially risk free for the fishermen.
5.2.3 Dol net fishing
Another type of fishing which is practiced in India is a stationary type of fishing called ‘dol net
fishing’.19 Dol net fishing is done with nets very similar to those of trawling. The difference with
trawling is that the net is stationary in the water, placed in a strong current. This type of fishing is
thus only possible in certain areas and is found in Maharashtra and Gujarat (according to interviews
64 (DSM) and 51 (GWRL)). A schematic of a dol net is shown in Figure 18 below. It can be seen that
the net is made of several sections. Similar to trawling, these sections have different mesh sizes (and
twine sizes).

Figure 18: Dol net fish net.

19

http://www.fao.org/fishery/fishtech/1024/en
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In Figure 18 it can be seen that the net is anchored to the sea bed by four ropes and that floaters
open up the mouth of the net. Unlike trawling, the mouth of the net is rectangular. In Figure 19 a
front view of a dol net is shown. It can be seen that the net is 30 m wide and 12 m high. The poles to
which the net is attached are 90 m apart and the depth of the water is around 25 m. In reality,
another floater will be in the middle of the net, which is attached to a rope with which the fishermen
can cast the net and remove it from the water, but this is not shown in the figure. Furthermore, the
nets are placed next to each other in the water, with each fisherman having four nets (over 320 m)
next to each other (interviews 55, 57 and 54).

Figure 19: Anchoring of a dol net.

Since this is stationary fishing, no advantages on diesel consumption can be made. Nevertheless
some advantages of Dyneema® were identified. As stated above, the opening of the mouth of a dol
net is 12 m by 30 m and the net is supported by poles which are 90 m apart. The reason that no
larger nets are used is that the fishermen are now on the limits of the breaking strength of the HDPE
(for the net) and PP (for the ropes). This is based on interviews with fishermen (interviews 55 and
57), a dealer (interview 54), GWRL (interview 51) and DSM Dyneema (interview 64). The nets are
placed in regions in the ocean where there are strong currents and these currents will tear the nets
and/or the ropes if the size is increased. Dyneema® on the other hand has a higher breaking strength
and larger nets will be possible.
A larger net means that the opening of the mouth will be bigger and this will increase the catch.
However, it must be noted that the fishermen have shared the available fishing grounds and each
fisherman has four nets next to each other in the water (as mentioned above). This means that it is
not true that increasing the size of the net will lead to proportionally larger catches. Still, efficiency
will be improved in a number of ways. First of all, the ratio of the stretch of water which is used for
fishing may be increased. Now, the fishermen can use one third of the water effectively for fishing (a
30 m wide net between poles which are 90 m apart). Using Dyneema®, this may be increased and a
fisherman can use his 320 m (4 nets next to each other) more effectively, increasing his catch.
Second, a fisherman can decrease his number of nets. This brings advantages to the fishing process.
With dol net fishing, the fishermen cast their net in about 2‐3 hours. Then, the net will remain in the
water for about 3‐4 hours and then the net must be hauled from the water, which takes another 2‐3
hours. By decreasing the number of nets, less time is ‘wasted’ casting and hauling the nets and more
time is spent with the net in operation.
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At this point in the research, it is impossible to estimate the advantages of Dyneema® over HDPE.
There are too many questions which are unclear that may affect the performance of Dyneema® (e.g.
what is the limit of Dyneema®? Will the poles be able to hold the larger nets? How much will the
catch increase? How much time will be saved in the fishing process? Etc.). Therefore, experiments
must show how Dyneema® performs in reality. In December 2011 DSM Dyneema India launched
experiments in Maharashtra and the first results appear to be positive (interview 64).
Conclusions
The research shows that dol net fishing is an interesting opportunity for DSM Dyneema. The
competitive advantage is found in the high breaking strength of Dyneema®, allowing for larger dol
nets, which will increase catch and increase the efficiency of the fishing process because the number
of nets that a fishermen uses will be reduced. The technological challenge lies in discovering how
large the Dyneema® nets can be (without breaking) and how much extra catch this will yield. So
experiments must show how Dyneema® performs exactly and what the effects will be. From a
sustainability perspective, the impact of Dyneema® will be minor. Because the fishermen can reduce
the number of nets, this means fishermen need fewer voyages to get the same catch. This is
expected to have a small impact on diesel consumption. However, the larger catches will contribute
to overfishing and unless action is taken in the form of policies, the fishermen are expected to use
the increased efficiency to catch more and more fish. The market opportunity is relatively small for
dol nets, because it is only possible to use this technique in certain areas (In Gujarat and
Maharashtra).
5.2.4 Gill net fishing
The last type of marine fishing which is commonly used in India is gill net fishing. The concept of gill
net fishing is depicted in Figure 20.20 The basic idea is that a large net (up to 6 km long) is cast behind
a boat and the net then drifts in the sea like a ‘wall’. The fish then get entangled in the net by their
gills (hence the name) and are caught. The mesh size determines what type of fish is caught (and
how big the fish is); large mesh sizes are used for bigger fish. Based on the responses of various
interviews (interviews 23, 33, 38, 53 and 59) it was seen that the nets can weigh up to 3000 kg and
are made of sections of around 50 kg. Unlike trawling, the net is stationary in the water, so the boat
only moves while the net is cast in the water section by section.

Figure 20: Gill net fishing is done with a drifting net which is stationary in the water.

The most commonly used material for gill nets is monofilament nylon (according to dealers,
interviews 24, 32, 37, 52 and 61). This means that it is a single thread which is transparent. The

20
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advantage of this is that it is nearly invisible in the water so that the fish swim into the net
unsuspectingly. Furthermore, mono nylon is cheap and relatively strong. Other gill nets are made of
multifilament nylon (this is made of more threads) and HDPE. Reasons for using other materials are
strong currents, the type of fish that is caught and if there is a rocky bed. If there are strong currents,
mono nylon may not be strong enough and then multi nylon is used. However, if the sea bed is rocky,
then multi nylon is less suitable. The reason for this is that Nylon absorbs water and then ‘sits’ on the
rocks. Because of the currents and while hauling the net, the net will then tear on the rocks. In such
circumstances HDPE is used. This is the case in Porbandar, Gujarat and the local dealer (interview 61)
provided these insights. Another feature which is important for gill nets is the ‘sturdiness’ of the
material. Because the net must form a ‘wall’ in the water, the material must be sturdy to open up
the mesh. HDPE and mono nylon have this property. An overview of net requirements is shown in
Table 9 below. This is based on the interviews with Gill net fishermen and interviews 27, 51, 58 and
61. It can be seen that all materials have their merits, but it is not very clear how Dyneema® can
offer a competitive advantage over the other materials.
Table 9: Material requirements for a gill net

Required property:
Sturdiness (so the mesh opens up)
Light material (so it does not ‘sit’ on rocks)
High breaking strength
Invisibility
Minimize damage to the fish (depends on size of fish)
Low price
Durability

Multi
**
*
**
**
**
**
**

Mono
***
**
*
***
***
**
*

HDPE
***
**
**
*
**
**
**

Dyneema®
*
***
***
**
**
***

Because Dyneema® is 3‐5 times more expensive than the other materials, a clear advantage is
necessary for Dyneema® to benefit the fishermen. However, gill nets last for 1 (nylon‐mono) to 7
(HDPE) years, which means that if Dyneema® would ‘repay’ its own investment in terms of durability,
it must last for 4‐25 (!) years. Alternatively, the catches must increase with a factor 3‐5. Even if this is
possible (which is unlikely), for fishermen this is too long to compensate for the high initial
investment. Fishermen in India are generally focused on the short term and this is especially true for
gill net fishermen. They are not interested in cost savings over a period of multiple years. Overall, it
seems unlikely that Dyneema® can be used for gill nets in India (or anywhere for that matter).
Conclusions
For Gill net fishing no clear technological advantage of Dyneema® is found, so no clear competitive
value is identified for either the fishermen or Dyneema®. Also in terms of sustainability, Dyneema®
cannot offer a clear advantage (which would make it interesting for third parties). The potential
market for Gill netting is enormous, with over 200.000 gillnets in Kerala alone (Appendix Table 7).
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5.2.5 Conclusions
In this section, four types of fishing nets were identified in India: trawling, purse seine, dol net and
gill net fishing. An evaluation of the four types of fishing regarding the opportunities for DSM
Dyneema is shown in Table 10 below. In the previous sections, the types of fishing nets are
evaluated based on the economic feasibility (i.e. can Dyneema® create value for the fishermen),
technological advantages (i.e. does Dyneema® offer technological advantages to currently used
materials, the sustainability impact of Dyneema®, the sustainability of the gear (in terms of
overfishing and diesel consumption) and the potential market. It can be seen that the first three
criteria are based on the performance of Dyneema®, whereas the last two criteria are gear specific.
The most important conclusions are described below.
Table 10: Evaluation of the four fishing types

Criteria
Economic feasibility of Dyneema®
Technological advantages of Dyneema®
Sustainability impact of Dyneema®
Sustainability of the gear
Potential market

Trawling
*/**
***
***
*
***

Purse Seine
*/**
***
*
**
***

Dol net
*/**
***
**
***
*

Gill net
*
*
*
**
***

Based on the market research and feasibility analyses, it is concluded that Dyneema® may offer a
competitive advantage in trawling, purse seine fishing and dol net fishing. However, the economic
feasibility is not yet certain, so for all three gears, experiments are required. Also, new business
models may offer a solution to increase the economic advantages for the local fishermen. For gill net
fishing no clear advantages of Dyneema® were identified. This can also be seen in Table 10. However,
for each type of gear, the potential must be nuanced. For trawling there are two opportunities: the
steel wires that are used to drag the net can be replaced by ropes with Dyneema® and the HDPE
nets can be replaced by nets with Dyneema®. For the fishermen, the advantage for the rope is in
cost savings in the long run because of the increased durability and the advantage for the nets is in
the reduction of diesel consumption. However, at the current price, the advantage is a ‘border line’
case, so a new business model solution may overcome this problem. For purse seine fishing, the
advantage of Dyneema® lies in the higher breaking strength of Dyneema® which will reduce the
losses caused by dolphin attacks. Dyneema®’s advantage is greatest for relatively small purse seine
nets (around 2000 kg). Finally, for dol net fishing the advantage of Dyneema® lies in the fact that
fishermen can use bigger nets, so that their fishing process is more efficient and their catches will
increase.
From a sustainability perspective, not all types of fishing are viewed as sustainable. For instance,
bottom‐trawling is considered destructive for the marine life on the sea bed and the by‐catch of
other species is a problem21. Dol net fishing and purse seine fishing are more sustainable in this
respect. However, purse seine fishing is criticized by trawling and dol net fishermen, because with
the huge nets, purse seine fishermen get enormous catches, reducing the catches of other fishing
types. In regard of social sustainability, it is therefore not desirable that more fishermen to use purse
seine nets. Also, because of the large catches, it may have a negative impact on the fish populations
21
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if more fishermen use purse seining. This is something which must be taken into account when
designing new business models: if in the new business model more fishermen can use purse seine
nets (for instance because of credits), this is bad for local trawlers and dol net fishermen and
potentially also for the fish populations. However, purse seine fishing does not destroy life on the
sea bed and only pelagic shoals of fish are caught. The impact of Dyneema® on environmental
sustainability is greatest with (mid‐water) trawling, because of the reduction of diesel consumption.
The moral dilemma here is thus whether DSM Dyneema will try to reduce the impact of bottom
trawling by reducing diesel consumption, while at the same time it is involved in unsustainable
fishing practices (in ecological terms). However, it cannot be expected of an MNC to single‐handedly
change the fishing industry and DSM Dyneema can at least provide economic and social
sustainability to the local fishermen as much as possible and deliver some improvement compared
to the current standard.
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5.3

Actors and networks in the Indian fishery regime

The goal of the previous section was to analyze the existing technologies in the Indian fishing
industry and to identify opportunities for DSM Dyneema. These technologies contribute to the
stability of the socio‐technical regime, but as explained in Figure 6 this stability is also caused by
actors and their interactions with technology. In this section, first the network of actors will be
described. Then, each of the actors in the network will be described in detail, focusing on each
actor’s interests. For each actor, I will discuss their current expectations and ways of learning. This
will enable a deeper understanding of how potential experiments with new business models can fit
into current fish practices in India.
5.3.1 DSM Dyneema’s network in India
The network of DSM Dyneema in the Indian fishing industry is almost completely dependent on
GWRL Wall‐Ropes Ltd. (GWRL), DSM Dyneema’s partner in India. The network is basically a supply
chain, where the product is moved through the network to the fishermen. An overview of the
network can be found in Figure 21 below. It can be seen that apart from GWRL, DSM Dyneema has
direct contact with the Central Institute for Fisheries Technology (CIFT), a research institute with a
focus on technology, sustainability and improving the livelihood of fishermen. More on GWRL and
CIFT will follow later in this section, but first the supply chain from DSM Dyneema to fishermen and
all the involved actors will be briefly described below. Then, all the actors and their roles in the
network are described in more detail.

Figure 21: An overview of DSM Dyneema's network in the Indian fishing industry.

22

DSM Dyneema delivers Dyneema® fiber to GWRL. GWRL then produces ropes and ‘nets’ with
different twine sizes and different mesh sizes. These ‘nets’ are not actual fishing nets, but they are
22

Image created using the Board of Innovation toolkit.
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what will form sections of a fishing net. The net and ropes are then moved from the production
plants to the shops in the fishing bases, which are called ‘dealers’. These dealers are exclusive GWRL
dealers and carry the GWRL brand. The fishermen purchase the ‘sections’ and ropes at the dealers
and subsequently, the net makers fabricate the net to the fishermen’s wishes. Alternatively, the
fishermen order a particular net from a net maker and the net maker gets the required materials
from the dealer. Apart from GWRL dealers, there are also sub‐dealers, which sell ropes and nets of
multiple producers. Sub‐dealers also buy GWRL nets from the exclusive dealers and sell them to
fishermen. Other important actors in the network (which are not in the supply chain) are the
government and societies, which are funded by the government. Societies are co‐operative
organizations in which members of the fishermen ‘caste’ are united. Not every state in India has a
system where societies play an important role, but in Kerala societies are very important. In the
following sections, each of the actors will be discussed in more detail. Because GWRL’s network is
mainly focused on trawling and dol nets (HDPE), the analysis of the market mainly focuses on these
fishermen and this supply line. However, since Dyneema® is also potentially interesting for Purse
Seine fishing, this will be explicitly addressed if purse seine is different from trawling and dol net
fishing. The information on each of the actors is derived from the interviews with each of the actors
(Appendix Table 12).
5.3.2 Garware WallRopes Ltd.
Probably the most important actor in DSM Dyneema’s network (apart from the fishermen) in the
Indian fishing industry is GWRL. GWRL is specialized in making high quality nets and ropes. GWRL
produces mostly HDPE nets, but in recent years GWRL has also successfully produces Dyneema® nets
for countries outside India. Because of the success of these nets and the positive impact on GWRL
profits, GWRL is now also interested in producing Dyneema® nets for the domestic (Indian) market.
GWRL is DSM Dyneema’s local partner and fits perfectly in what the BoP literature describes as a
suitable partner. GWRL is and indigenous company, with a large local network and an understanding
of the local market. The network of GWRL stretches out far through its network of exclusive dealers
in every major fishing base in India. Through these dealers and the sales officers visiting each base
every two weeks, GWRL is also ‘socially embedded’ in the local community. In each base the local
fishermen are reached and their needs and demands are collected. Furthermore, issues with the
gear are discussed, and if necessary, this is reported back to the production plants of GWRL. In this
respect, the sales officers of GWRL are generally experienced in the fishing industry and they are
aware of problems and issues they face. Also, GWRL is the market leader in HDPE nets in India with a
market share of 75‐90% in Tamil Nadu and Kerala (although in some (small) bases the share is only
10%) and 35‐40% in Gujarat (based on interviews 7, 14, 22, 29 and 51). Until recently, GWRL had
nearly 100% market share in India, but competition is up and the market share is decreasing. This
decrease is predominantly because the competitors produce cheaper HDPE nets. Competitors’ nets
are described as of inferior quality and this is underlined by fishermen. Nevertheless, fishermen tend
to choose for cheaper nets rather than higher quality, especially if the catches are bad and they have
lower incomes. Due to this decrease in market share, GWRL is exploring ways of regaining its market
share. If Dyneema® nets can be successfully launched in India, this is also very interesting for GWRL.
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Figure 22: Supply line of GWRL in India.

The main reason that GWRL produces higher quality nets than competitors in India is that GWRL has
high‐tech production plants for both ropes (in Pune) and nets (in Wai). All the nets and ropes for the
domestic market are thus centrally produced. The products are then transported to depots in each
state and from there the products are distributed to the dealers, after which it can be delivered/sold
to the fishermen. This process is shown in Figure 22 above and is based on interviews with GWRL
employees and dealers (interviews 29, 32 and 37). This distribution network has an excellent
coverage of the Indian fishing bases, but the disadvantage of the supply line is that it takes a long
time (20 days) for the products to reach the fishermen.
This long supply line is a problem, because the fishing industry is very volatile and needs and
demands may change rapidly. This is partly because the conditions change from time to time due to
seasonal changes, weather changes, changes in water currents, etc. This means that depending on
the conditions, fishermen will have a different demand and they will require different fishing nets
(different mesh sizes and different twine sizes). This is especially the case for trawling nets, where
the net determines how efficiently the fish is caught (see section on Trawling). If fishermen are
successful with a particular configuration, all the other fishermen will want to use the same net and
order the material from the dealers. However, if this demand is unforeseen, the dealers will not
have enough stock to meet this demand. If this is the case, the fishermen will turn to a competitor,
because the fishermen cannot afford to wait 20 days for a net (which might not even be useful
anymore after 20 days!).To prevent these problems, the dealers and the sales officers of GWRL
make a monthly forecast based on their discussions with fishermen, the sales of the years before
and on recent developments. Based on this forecast, for each dealer products are ordered for the
following month. Although the local knowledge of both the dealers and the GWRL salesmen is useful
here, it is still difficult to predict the demand for one month later. It is important to note here that
the forecast is thus not for the fore coming month, but the month after that. Because of this system,
it can occur that stocks are not fit for demand and sales are lost. An additional problem with this is
that fishermen who need to switch to a competitor sometimes stay with this competitor if he is
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satisfied with the price‐quality. As mentioned before, the fishermen agree that GWRL offers higher
quality, but the price is also an important factor for the fishermen.
Current learning processes
As described above, the salesmen of GWRL are in frequent contact (at least twice per month) with
the dealers and the fishermen in each base (interviews 7, 29 and 51). Through this contact, a lot is
learned on the current demand and issues that the fishermen and/or dealers have. For instance, it
may occur that one of the machines in Pune or Wai (production) is not working correctly and this
may affect the quality of the nets. An example of this is that there might be variation in the mesh
size, which will cause the net to be asymmetrical. This will distort the shape of the net in the water
(especially important for trawling) and this will affect catches. Normally, it is precisely in this respect
that GWRL offers superior quality to competitors and therefore it is important that such errors are
discovered (interview 29). If these variations are noticed, it is reported to the production plant and
the machine is checked (each net has a bag with a number from the machine). Also, through the
contact with fishermen, GWRL tries to educate fishermen about the quality, durability issues, but
also about overfishing problems; although this last issue is not discussed frequently. Furthermore,
GWRL has annual meetings in all the fishing bases with the fishermen (boat owners/captains),
dealers and net makers (separately). Also, each year, 20 fishermen (boat owners/captains) are taken
on an excursion to the production plants in Wai and Pune to demonstrate how the products are
made. According to GWRL, this is very effective in convincing the fishermen of the superior quality of
GWRL (interview 29).
Finally, GWRL conducts regular experiments with new materials in collaboration with the fishermen.
These experiments are basically trials of a new product and if the fishermen are happy about their
catches, they may keep using the material. GWRL chooses for these experiments in one or more
fishing bases instead of a broad product launch to learn and improve the product where necessary.
According to GWRL (interviews 29 and 51) the fishermen are generally very interested in
experimenting (if the season is good), but they only evaluate experiments based on the catches. If
the catches are bad, they will blame the new material (especially if it is in the nets). Therefore, it is
important to have some small successful experiments to convince fishermen and to be sure that the
product will be successful. If an experiment fails, the fishermen will remember this for a long time
and even successful trials in other fishing bases will not convince them to try again. According to a
GWRL officer (interview 51) an experiment in Porbandar, Gujarat with Dyneema® ropes for trawling
failed, whereas a successful experiment was conducted in Andhra Pradesh. The result is that in
Andhra Pradesh fishermen have started using Dyneema®, whereas in Gujarat the fishermen are
skeptical.
For this reason, a cautious approach is always followed by GWRL to introduce new materials. At the
same time, this behavior of the fishermen makes it difficult to scale up the DSM Dyneema venture.
Successful experiments are needed in several bases and even then some regions may not adopt
Dyneema® if they are not convinced. Also, many variables will determine how successful a particular
net will be in a region such as the sea bed, the type of boat, the size of the engine, the type of otter
boards, the weights on the net, etc. This will be no different with Dyneema® and makes it
challenging. Overall, there are many learning processes and most of these processes are aimed at
learning by doing, using and interaction (see section on Learning, section 3.5.1).
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Current expectations
Regarding the own market share, GWRL expects it to increase again. This is based on the fact that
after a few years of decline, the strategy is changed slightly and the sales officers focus more on
direct communications with the fishermen and they target influential fishermen in each community.
Regarding Dyneema®, the expectations of the sales officers are mixed. Some seem convinced that
Dyneema® may offer an advantage on diesel savings to the fishermen, but similar to the fishermen,
they also want to see the results of experiments. Furthermore, every single GWRL sales officer
expects the higher price of Dyneema® to be a big problem. Based on the fact that GWRL has been
losing market share to cheaper alternatives, they expect that an even more expensive material will
not be interesting for fishermen. Nevertheless, they expect some fishermen (especially boat owners
with a few boats) to be willing to try the more expensive material, based on the expectation that it
will reduce expenses (interviews 29, 51). Still, the most important factor determining the success of
the experiments will be the catch. Even if diesel expenses are lower and the net lasts longer, the
fishermen will not want to use it if they feel that the catches are down. Another expectation of
GWRL sales officers is that if Dyneema® is a more durable material, their secondary sales will go
down. This should, however, be compensated by higher revenue streams.
Regarding the future, most GWRL sales officers expect a decrease of the sales. This is expected
because they think that the fishing industry will decline in the following years, due to overfishing.
They think that the fishermen are not acting sustainably, but they cannot convince the fishermen of
this. Most fishermen understand that the catches may go down, but this is all the more reason for
them to catch more fish at the present time. They reason that if they don’t catch the fish now,
another fisherman will and he will be left empty handed. This reasoning will also be discussed later
in this chapter.
Conclusions
Overall, GWRL is an extremely suitable partner for DSM Dyneema in India. GWRL has the local
knowledge and experience, an extensive local network, a brand name which is associated with high
quality and experience with conducting local experiments. From a BoP perspective, GWRL is an ideal
partner. However, GWRL also has issues in the Indian market, mostly related to the long supply line.
The time‐to‐market of the products is long, which leads to delivery problems and causes fishermen
to switch to competitors. In the next section, it will be seen that this also leads to enormous stocks
at the dealers. GWRL’s focus is almost completely on trawling, dol net fishing and in some regions on
gill net fishing, since these types of fishing use HDPE nets. Purse seine nets also have sections of 125
kg of HDPE (which lasts for 2 seasons), so this is also a small market segment for GWRL. However, if
Dyneema® can be used for purse seine, this type of fishing will require more focus.
5.3.3 Dealers
The second step in the supply line is the dealer. As stated above, the result of GWRL’s 20 day supply
line and the fact that the demand of fishermen changes frequently is that the GWRL salesmen and
the dealers must plan two months in advance what the required stocks must be (interviews 7 and
29). Furthermore, because it must be prevented as much as possible that a dealer cannot deliver a
product to a fisherman, the dealers must have huge stocks to be able to supply all the fishermen. In
Figure 23 a dealer’s store can be seen with stacks of various nets and ropes.
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Figure 23: A dealer with his stocks in Kerala, India. The two stories of the building are completely filled with nets.

To illustrate the depth of this problem, consider the trawling nets. A trawling net is made of different
sections with different mesh sizes varying from 35 mm to 5000 or 10.000 mm (interviews 7, 37 and
42). In total a dealer may have up to 25 or 30 different mesh sizes. Also, fishermen use different
twine sizes (the thickness of the twine of the nets) and, depending on the mesh size, perhaps 5‐10
different twine sizes are used. On minimum a dealer will thus have 25 mesh sizes with 5 different
twine sizes, totaling to 125 different configurations. Of each ‘net’ a dealer will have at least 50 kg.
Overall, this leads to huge stocks which can be up to 20‐30 tons (of nets, ropes and twines). Even
with these huge stocks, it still occurs that a fisherman becomes extremely successful with a
particular configuration and all the other fishermen will want the same. In that case, it will be
impossible to deliver to all the fishermen (interviews 26 and 27).
This issue of stocks and supply will be even greater if GWRL and DSM Dyneema want to deliver
Dyneema® nets to the fishermen alongside HDPE nets. In that case, dealers will need stocks of both
materials. Although stocks may not need to double (because the total demand should remain about
the same), but because fishermen may want to switch occasionally, it is expected that it will be
necessary to increase the stocks. Furthermore, it is observed that the supply line of GWRL is mostly
aimed at delivering to trawling fishermen. However, if Dyneema® can be successfully used for purse
seine fishing, this will definitely increase the level of stocks (for repairs). However, purse seine nets
are 2000‐3000 kg and are delivered to the fishermen directly. Therefore it will not be necessary to
keep these nets in stock. Such nets are ordered every 2 years (depending on when the net is
replaced) by fishermen. This is known in advance or the nets are ordered during the ban period, so
the nets can be produced on demand.
Finally, regarding the issue of stocks, the dealers have the problem that they are the actual owners
of the material. From the interviews with the dealers and GWRL salesmen, it follows that the dealers
get a 28 day credit from GWRL on the products and the dealers must get the money from the
fishermen. However, the dealers also provide a credit to the fishermen and this is of undefined
duration. In other words: if the fishermen have good catches, they will repay the dealer, but if
catches are bad, they cannot pay the dealer. Sometimes a fisherman repays a dealer after 1 year (!)
(interviews 26, 27 and 37). Because of this crediting system, the risk is entirely for the dealer. The
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result is that at the end of each month, the GWRL salesmen must put pressure on the dealers to pay
their credits and the dealers try the same with the fishermen. However, in this respect the Indian
market is what the BoP refers to as an informal market. The fishermen will repay the dealers
eventually (this is almost always the case), but there is no such thing as a ‘deadline’. However, the
dealers and GWRL act in a formal market with the 28 day credit. This leads to tensions at the end of
the month.
Current learning processes
As discussed in the section on GWRL, the dealers and GWRL interact frequently with the fishermen
in the local bases. The dealers generally visit the bases regularly and often their shops are located in
the base itself. In this way, the dealer is in close contact with the fishermen and he knows the
present needs and demands. A lot of the dealers are also boat owners and/or net makers so they are
generally very knowledgeable about developments in the market. The information the dealers
obtain are transferred to the GWRL salesmen, who pass it to production and management. The
experience the dealer has with making an accurate forecast for the upcoming month is crucial.
Current expectations
Similar to the GWRL salesmen, the dealers expect the fishing industry to decline in the coming years.
They also are aware of the problem of overfishing, but just like GWRL they cannot change much
about this. They hope that the government will come with policies to reduce the catches, especially
of small fish. Furthermore, the dealers have expressed explicitly that they expect GWRL to reclaim its
market share. They see that GWRL is increasing the frequency of base visits and the increased focus
to deliver the best products to the fishermen.
Regarding Dyneema® the dealers do not seem to know what to expect. During this project, most of
the dealers were introduced to Dyneema® for the first time. Similar to the GWRL salesmen, they
expressed their concern about the high prices of Dyneema®. However, when the possible
advantages are discussed, they expect that some fishermen will be interested to try this.
Sub dealers
Apart from the exclusive dealers, there are also so‐called sub dealers. Sub dealers are not exclusive
to GWRL, but sell nets of different manufacturers (interviews 5 and 7). These will be discussed in the
section on Competitors. A key issue for the sub dealers is the margin that they get on the fishing nets.
Because of the higher margin on competitors’ products, sub dealers have the tendency to sell other
brands instead of GWRL.
GWRL’s value proposition is based on higher quality and not on price and GWRL has its own
extensive network of exclusive dealers, so this issue is not necessarily a problem. In fact, sub dealers
are not where fishermen will generally look for GWRL materials, since they can also go to the
exclusive dealer(s) in the fishing base. According to GWRL salesmen (interview 29) the only reason
why fishermen go to sub dealers for GWRL is if they want a cheaper net, with only small sections of
the net made by GWRL material (e.g. the codend and the section of the mouth, since these are the
most important (and most vulnerable) sections of the net). However, according to a GWRL officer in
Kerala (interview 7) sub dealers are also used in regions where the network of GWRL dealers is lower.
Overall, the fact that sub dealers get a lower margin is causing a decrease of the market share.
Therefore, for Dyneema® materials, it might be interesting to take a higher margin for the sub
dealers into account. However, this will lead to an even higher price, so perhaps the sub dealers
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should be left out of the business model of DSM Dyneema. These considerations must be taken into
account when designing a new business model.
Conclusions
The dealer network of GWRL is extensive and covers nearly all the large fishing bases in India, with
special focus on bases where there are trawling vessels. The dealers are at the end of a long supply
line and must cope with the volatile market of the fishing industry. Demand on specific types of nets
(regarding mesh size and twine size) fluctuates and may peak. Therefore, the combination of the
long supply line (20 days from production to dealer) and the volatile market forces dealers to have
huge stocks of fishing nets, ensuring that there is sufficient supply for every mesh size‐twine size
combination. With the current credit system where the dealers get 28 days credit from GWRL, and
fishermen get an undefined credit (‘whenever they have the money’) from the dealers, this also
means that the dealers pay for almost all the stock value. If Dyneema® is also introduced, this will
nearly double the stocks of the dealers, where the stock of Dyneema® is even more expensive than
the HDPE stock they have already. This logistical problem should be addressed in the new business
model. A possible consideration may be to increase the stocks at the depots in each state (see Figure
22), where the costs of storage will be for GWRL (and/or DSM Dyneema).
5.3.4 Net Makers
Another group of actors in the supply and production process of fishing nets are the net makers. Net
makers are also ‘fishermen’ in the sense that they belong to the same society, but they do not go out
for fishing and only make and repair nets. As explained before, GWRL delivers sections of ‘nets’ with
a particular mesh and twine size to the dealers. The fishermen then decide how they want to design
their nets (more on this will be discussed in the section on fishermen) and the net makers are
responsible for making the net. Furthermore, the net makers make repairs to nets if large sections of
a net are damaged (see Figure 24). Minor repairs are generally done by the crew members of the
fishing boats.

Figure 24: Net makers repairing a Purse Seine net in Munambam, Kerala.
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Making a net is a difficult handicraft and requires experience and skills. When different sections are
combined to make a trawling net, the quality of the net will depend on how ‘straight’ the joining of
the sections is done. If the net is not straight, the net will be asymmetrical during trawling and the
opening of the mouth will not be optimal, which will reduce the catch. According to the net makers
(interview 63) and GWRL (interview 51), the process is difficult because the nets must be cut in a
‘zigzag’ fashion to get a more or less ‘straight’ section (it is not possible to just cut through the knots,
because then the result will be a ‘curved’ cut). The section to which it is joined not only has a
different mesh size, it is also cut in a ‘zigzag’ fashion. The challenge is then to join these sections as
good as possible. Because of this, there is variation in the quality of the net makers and each
fisherman will choose the net maker he prefers. Amongst the net makers there is competition and
they try to be different from other net makers. Nevertheless, the net makers don’t seem to compete
on price. From interviews 16, 29, 47 and 51 it is observed that net makers get a (more or less)
standard fee of Rs. 3000 for producing a complete new net and Rs. 1500 for repairs (but this will
depend on the amount of repairs necessary). Furthermore, the net makers will use pieces of twine
and small sections of net to repair the nets (to fix holes and patch up destroyed sections); the costs
of this are transferred to the fishermen.
Current learning processes
Similar to the learning of fishermen on which nets get good catches, the net makers will also be
aware of this. If other net makers are successful with particular configurations, other net makers will
hear about this from fishermen and from other net makers. Although there is competition among
the net makers, based on skills, they are also part of the same community and share knowledge. The
skills of net making are transferred from father to son and from more experienced net makers to
starting net makers. There is no formal school or education for this. Learning by doing and learning
by using are the dominant types of learning. If a new material is introduced, the more experienced
net makers will take the lead and ‘experiment’ with it. For Dyneema®, the sinking properties of the
material will be very different from that of HDPE and Nylon and additional weights will be required.
The amount of weight will depend on the power of the engine of the fisherman, the used trawling
speed, the depth of trawling, etc. This is a complex problem and the success of the design will
partially depend on the quality of the net maker. Choosing the correct net maker for an experiment
is thus essential. However, good net makers are well known in the fisherman communities. It is
observed that GWRL dealers are often located directly next to large net makers and on occasion a
dealer (his family) is a net maker himself. Therefore, using GWRL’s network, identifying suitable net
makers will not be an issue.
Current expectations
Net makers used to produce complete fishing nets (of their own) so that they could deliver the net
immediately if a fisherman ordered a net. This transferred part of the stock from the dealers to the
net makers. In this way, net makers tried to differentiate from other net makers, by offering popular
nets (at that particular time) without delays. However, net makers have stopped this practice,
because the cost of the stocks were too high and the risk of not selling the net too big. Because of
the volatile market, demand for the ‘popular’ net could disappear overnight, leaving the net makers
with a ‘useless’ net. GWRL expects that net makers will not act this way again. It is thus important to
realize that the net makers do no influence the decision of fishermen on which net they will use. In
the past, net makers could influence fishermen by supplying their own ‘popular’ nets. Now, every
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fisherman has his own preferences (although discussed with the net makers) and he is the decision
maker.
Regarding Dyneema® the net makers are initially skeptical. Because it is an unknown material and
they are lacking experience with it, they are not immediately willing to try Dyneema®, especially
because of the price. Interviews with net makers generally turned to technical discussions on
whether the material could be used or not. Such discussions also ‘challenged’ the net makers,
because they were intrigued by the strength of the material. Based on these discussions, it is
expected that issues regarding the material (e.g. different handling (for repairs), different net
designs, other sinking properties, etc.) can be overcome and it will be possible for net makers to
work with Dyneema®.
Conclusions
Overall, the net makers are an important group in the production of nets. Selecting the right net
maker for experiments with Dyneema® is crucial and this selection should be done with the
experience of GWRL and the GWRL dealers. However, net makers are no longer an important in the
decision making process on which gear to use. This decision lies with the fishermen.
5.3.5 Fishermen
The most important actors in DSM Dyneema’s network are the fishermen, the end users of the
products. DSM can only introduce its more sustainable material in India if the fishermen can benefit
from using it. Therefore, it is essential to get as much understanding as possible about the fishermen.
Therefore, in this section, the fishermen will be discussed in as much detail as possible. To
understand the decision making process and the way fishermen operate, it is necessary to
distinguish between the boat owner, the captain and the crew of a fishing boat. Each of the parties
will have its own interests and these will be discussed separately. Furthermore, an empathy map23 of
the fishermen can be found in Appendix 5. Empathy maps are useful tools to understand thoughts
and behavior of another party. More on empathy maps will follow in the next chapter on business
model innovation.

Figure 25: Fishermen in Cuddalore, Tamil Nadu.
23

Based from www.xplane.com
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Income division
First of all, the income division of the catch will be described. An example of the income division of
trawling vessels in Beypore, Kerala is shown in Table 11, based on interview 16. In other regions, the
division may be different (e.g. different catch, number of days fishing, other Diesel consumption due
to larger engine, other % of division, etc.), but the general concept is the same. Also, purse seine
fishing has a similar system where the profit is divided amongst the crew members. A major
difference is that purse seine fishing boats employ around 45 crew members (interview with CIFT,
interview 9).
An important notion on the income division is that the costs of the net, the cost of net repairs and
other ‘maintenance’ costs (mainly on the engine and the boat, e.g. paint jobs) are not considered as
operational costs. These costs are entirely for the boat owner. This is something which must be
taken into account because the crew and the captain also benefit from the diesel, whilst the boat
owner pays for the higher cost of Dyneema®. The interests of all the members of a fishing boat will
be discussed in detail below.
Table 11: Income division of the catch of trawling in Beypore, Kerala

Crewmembers:
Days/voyage:
Average catch
Commission
Water boy
Labor cost
Water and food rations
Diesel
Ice

5
10
Rs. 300.000
6%
2%
100
60
3000
45
200
75

wage/day:
ration/day:
liters:
price/l:
blocks:
price/block:

Rs. 18.000
Rs. 6.000
Rs. 5.000
Rs. 3.000
Rs. 135.000
Rs. 15.000
Rs. 182.000

Total costs:
Gross Income:

Rs. 118.000

Boat owner:
Crew:
Per crewmember:

63%
37%
per day

Rs. 74.340
Rs. 43.660
Rs. 8.732
Rs. 873

Boat owner
First of all, the boat owner of fishing boat will be discussed. The boat owner is responsible for all the
materials and crew on the boat. The boat owner has the license to fish and pays all the costs
involved. Strangely, the boat owner is also the only ‘member’ of a fishing boat who pays for the
fishing nets. If a new net is required due to damage to the old net or general wear and tear (old net,
with dirt on the twines), the boat owner will hear this from his captain and he will buy a new net.
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Also, if the captain wants to try a new net, the boat owner will order this net. Nevertheless, the boat
owner is the final decision maker regarding the purchase of a net.
Generally speaking, a boat owner has the choice of buying a cheaper HDPE net or a more expensive
net from GWRL, but with a higher quality. Because the costs of the net are for the boat owner, he
will be tempted to buy the cheaper net (according to GWRL officers and fishermen (e.g. interviews 3,
13, 16). However, GWRL and most fishermen claim that the GWRL nets are of higher quality and that
the catches will be better. Furthermore, the GWRL nets will last longer and this may save the boat
owner money in the long run.
Generally, from the interviews it is observed that the boat owners have a tendency to think in the
long run more than the captains and the crew members and they are more pragmatic. Most boat
owners have received some level of education and are able to do math (based on the fact that it was
possible to perform cost calculations together with boat owners). This is important when trying to
convince them of long term opportunities. However, when a new material is considered, it is
observed that boat owners do not trust on figures and on expectations. They want to see it to
believe it. This practical thinking also makes boat owners very willing to experiment and to learn if
new materials are useful. This thinking is very useful when GWRL and DSM Dyneema wish to launch
experiments. However, although the captain is capable of long term thinking and is able to
comprehend the possible advantages of investing in DSM Dyneema, the current cost structure of a
trawling vessel is unfavorable for the boat owner to invest in a more expensive net. Even though
Dyneema® will save money on diesel expenses and may provide extra catch (see Table 5), these
advantages will be ‘shared’ with the captain and the crew. Therefore, the extra costs of the net
(which were for the boat owner) will not be earned back by the boat owner, because part of the
diesel savings and extra catch will go to the crew. Therefore, it will be necessary to convince boat
owners to regard fishing nets as operational costs.
Captain and crew
The captain on the other hand will benefit most from a net which reduces diesel expenses and
increases catch. The captain will receive a share of the profit and will receive his share again from
the boat owner (this is another expense for the boat owner). Captains should therefore be more
willing to try DSM Dyneema. However, captains and other members of the crew think more in the
short term and are generally only interested in more catch (because this determines their income).
Therefore, captains are less willing to experiment with radically different products, because they are
familiar with the current technologies. Captains are willing to experiment with different net
configurations and different weights, but a new net with completely different properties is not
interesting for them because it is likely to reduce catches in the short term. However, if guarantees
can be provided, captains are willing to experiment, because they also have a quick grasp of
potential benefits such as diesel reduction. In the decision making process on which net to use, the
captains have a big say. However, the boat owner has the final decision. The problem here is that if a
boat owner decides to try out a new material, the captain will be ‘forced’ to use it. Then, the captain
will report to the boat owner how the experiment went and based on the result, the boat owner will
decide to continue with the material or not. It is therefore very important that captains are
convinced of the superior performance of the material. It can thus be concluded that the boat owner
must be convinced to launch a trial based on expectations and potential benefits and that the
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captain must be convinced of the material in practice. If a captain is not convinced, the boat owner
will terminate the trials.
A final notion is on the income of the fishermen. As can be seen from Table 11, the boat owners earn
around Rs. 75.000 (€12.500) on a catch of Rs. 300.000 in 10 days. Of this money, he needs to pay the
boat, the engine, maintenance, the nets and repairs on the nets. Nevertheless, the boat owners are
wealthy men in India. The captain and the crew get a fixed income of Rs. 100 per day and they get a
reasonable share of the profit. If the catch is bad (and the costs cannot be covered), the fishermen
get only their fixed pay, but if the catches are good, the fishermen can earn a lot of money. On
average, the boats in Beypore, Kerala claim to catch Rs. 300.000 worth of fish in 10 days and this
leads to an income of around Rs. 950 per day for the fishermen (including the Rs. 100 fixed rate).
This is around €15,‐ per day and is a factor 10 above what is considered as the ‘Base of the Pyramid’.
In general, fishermen are doing rather well in India. However, they only have this income if the
catches are good. Furthermore, during the ban period (a 2 month period where fishing is banned),
they will get no income, so they have to save money throughout the rest of the year. Also societies
help during this period, more on this in the section on societies.
General remarks
A general way of thinking amongst fishermen (this applies to boat owners, captains and crew
members) is that the fishing net is ‘disposable’ gear (this type of thinking is observed in nearly all the
interviews with fishermen). The nets are important for the catch and this thinking goes as far as to
say that fishermen believe that the catch is (almost) completely determined by the net they use. If
the catches are bad, the net will be replaced by another net, until the catches are good. As
mentioned before, the fishermen communicate about the type of gear which is successful and
through societies, fishermen also have bimonthly meetings. This way of thinking about the fishing
net is something which they learned through experience and is ‘just the way we think about it’
(mindset). This type of thinking was identified in multiple interviews (e.g. interviews 15 and 17).
This type of thinking may also explain why fishing nets are not seen as operational costs. Also, the
nets are relatively cheap compared to the diesel expenses (especially after the increasing diesel
prices) and the costs of ice (see Table 11). In Table 5 it can be seen that a HDPE net costs around Rs.
45.000 whereas the expenses of 10 days of diesel and ice are Rs. 140.000. A net is expected to last
for about 6 fishing trips, so the cost of the net is only around 5% of the total expenses. A boat has an
average of 10 nets on board (see section on Trawling) so the investment costs will be around Rs.
450.000, but these 10 nets can be used for a long time, since every net is only used during certain
times of the year. The problem with this is that the fishermen do not keep track of how often a
particular net is used, so it is very difficult to calculate the exact life span of one net. Fishermen can
be described as ‘opportunistic’ in this respect, because they will just use the net which they believe
will give the best catch. If the net is used up, they will replace it or try another net without thinking
about the net they have used up. The focus is completely on increasing the catch. This behavior may
be caused because the captain and the crew do not share in the costs of the net. The result is that
boat owners have no idea of how their nets affect their profits. Also, this behavior is strongest if the
catches are good. Then fishermen tend to be ‘spendthrifts’ (interview 29) and they will buy higher
quality gear. To convince fishermen that a net is more than a ‘disposable’ part of the gear and that
the catches will depend on more than the net, is a challenging task for GWRL. Perhaps educating the
boat owners on how to involve the costs of the fishing nets in the operational process will help to
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teach them how the fishing nets affect their profits. This may be problematic, because the crew and
the captain will not be happy to share in the costs of the net. However, this may force them to be
more careful with the nets and this may have a positive impact on the life span of the nets.
For purse seine fishermen, this mindset is different. For them, the net is a large part of the cost,
since it weighs 2000‐3000 kg. Purse seine fishermen are more long‐term thinking because they will
only earn back the cost of the net after 0,5‐1 years. The net lasts for 2 years, so after the first year
the boat owner starts to make a profit. When considering changing from Nylon to Dyneema®, purse
seine fishermen are very pragmatic and will base their decision on a cost analysis. This is hopeful for
Dyneema®, but similar to all fishermen: ‘seeing is believing’, so experiments are essential.
Regarding sustainable fisheries, it follows from the interviews that the fishermen (boat owners,
captains and crew) are not at all concerned. They are not interested in sustainability, but focus
completely on increasing the catch in the short term. This behavior can be fully understood, given
the fact that the catch determines the income. Also, a single fisherman cannot make a difference in
terms of sustainability. This is a classic case of the ‘tragedy of the commons’, because as long as
other fishermen don’t change their behavior no fisherman will. Unless the government takes action
in the form of policies, this behavior is unlikely to change.
Current learning processes
Learning among fishermen has already been described in some detail, so this will be repeated only
briefly. Fishermen communicate during the fishing process through satellite phones about good
fishing grounds and which gear they use. Also, the gear is discussed on shore informally and during
meetings with societies (interview 10). Fishermen tend to travel some distance to reach good fishing
grounds and in such a way, information is carried from state to state. It is estimated that if
information is spread in Tamil Nadu or Andhra Pradesh (East coast of India), it will reach Kerala,
Karnataka and Goa approximately 1 week later (interview 3). Learning the fishing skills is done by
transferring of experience (within the family/community), no formal training or education exists.
Until 1972 the Indo‐Norwegian Project24 (started in 1952) educated fishermen about trawling and
best practices, but since then the fishermen have taught everything themselves (interview 13).
There is an institute for the training of fishermen, CIFNET (Central Institute of Fisheries Nautical and
Engineering Training) in Cochin, but this is meant for training captains of large fishing vessels, which
are not the focus of this project (interview 12). Education on accounting (cost of nets) and
sustainability is also absent and this is something which GWRL and DSM Dyneema may help to
develop.
Current expectations
When asked, fishermen will always say that they expect catches to go up, but admittedly they agree
that it is wishful thinking. Strangely, fishermen seem to be lacking ‘expectations’. Because the fishing
industry is such a volatile business and everything depends on seasonal circumstances, fishermen
feel powerless and therefore they don’t expect anything. They live from day to day and try to make
the best of it. This is consistent with the thinking described above. Regarding the willingness to
experiment with Dyneema®, GWRL expects that there will be enough fishermen willing to try. During
the research, fishermen were also shown samples of Dyneema® and a tool‐kit was used to
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demonstrate the strength of Dyneema®. Based on these demonstrations, fishermen seem to have
great expectations about the material, but at the same time they are taken aback by the price.
Conclusions
Based on the interviews with fishermen (captains, boat owners and crewmembers), a good idea of
the minds of fishermen is formed. Fishermen can be described as opportunistic spendthrifts who
want high quality gear if the catches are good and if catches are disappointing, they will buy cheaper
nets (which works counter wise). The fishermen tend to regard their nets as ‘disposable’ and
therefore they don’t want to invest too heavily in it. Furthermore, the fishermen believe that their
net determines their catch. This means that if the catches are bad, they will blame the net. This
makes experiments with a new material of vital importance and rather risky. On the other hand, if
experiments are successful, all fishermen are expected to follow quickly, because they cannot afford
to wait if others are also successful (because then the fish may be gone). This volatile and
opportunistic behavior must be taken into account when designing experiments with Dyneema®.
For the following actors, no current learning processes or expectations are acquired during this
research. Not all of these actors are interviewed directly and information on their role in the
network is based on interviews with the other actors. However, some of the actors (e.g. societies
and CIFT) play a role in the learning processes of the other actors.
5.3.6 Competitors
Some of GWRL’s main competitors in India are: TUF Ropes, Menizus, Kezhekevala, Nirmele, Suzlon,
Cham and Amar (interviews 18, 29 and 51) and some government federations (see next section) also
produce fishing nets. The competitors mentioned here are mostly in the HDPE market (not Nylon). It
can be seen that there are many manufacturers of fishing nets, also explaining GWRL’s loss of
market share. Although GWRL is the only manufacturer with high‐tech production plants, the other
manufacturers are gaining market share because of their pricing strategies. Fishermen are interested
in cheap nets and this is what the competitors offer. Furthermore, most competitors operate only
locally (not all over India) and therefore, they do not have a long supply line like GWRL. Because they
can produce the nets locally, they can produce nets on demand and provide the nets to fishermen
on the same day that it is ordered. This is an enormous advantage in the volatile fishing industry.
However, the quality of these nets is much lower than that of GWRL (according to GWRL and this is
confirmed by fishermen in interviews 16, 47 and 53), but as mentioned before, fishermen are
especially interested in cheap nets if the catches are bad.
5.3.7 Government
The government in India is a complex body, because similar to the European Union, there is a central
government and every state may determine its own ‘local’ policies25. This means that there are large
differences between the states of Kerala, Gujarat and Tamil Nadu. These will thus be discussed
separately. As with the competitors, no learning processes or expectations were gathered.
In Gujarat, the state government does very little to support the fishermen (interviews 49 and 50).
This means that the fishing industry is open to ‘free market’ mechanisms, since no subsidies or aid is
offered to the fishermen. This prevents problems of corruption, as will be seen later. The
government of Gujarat only regulates the market by limiting the number of licenses that are written
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out and by limiting the size of the boats and the power of the engine. The fishermen tend to
complain about this, but this is the only state visited during this research with a clear policy aimed at
making the fishing industry more sustainable. Part of the policies is also aimed at reducing the illegal
fishing activities in Pakistan territories, since fishermen in Gujarat tend to fish there because there is
more fish in Pakistan. For instance, it is estimated by GWRL and a GWRL dealer (interviews 51 and 61)
that around 550 of 900 boats in Porbandar fish in Pakistan. This illegal fishing is the cause of conflicts
in the region and Indian fishermen are taken prisoner weekly. According to the Indian government,
in august 2011, 252 Indian fishermen were in Pakistani prisons.26
Similar problems are found in Tamil Nadu, where fishermen illegally fish in Sri Lankan waters
(interview 29). The government of Tamil Nadu tries to prevent this by using a ‘token’ system where
every fisherman must get a token in the early morning and must bring it back by 11 p.m. in the
evening. Fishing trips around Sri Lanka can thus only be 1 day long. The Sri Lankan ‘issue’ is becoming
more ‘bloody’, with Indian fishermen getting beaten and even killed by Sri Lankan fishermen. The
tokens thus also form as a control mechanism to check if all the fishermen are safe. Apart from this
policy, Tamil Nadu offers many benefits to the fishermen. For instance, the government provides
subsidies on diesel and on fishing nets (a limited quantity of diesel and nets is subsidized for each
boat). However, this policy is a source of corruption, since many ‘fishermen’ register a boat to get
the subsidies, but they never go out to fish. These fishermen just sell the subsidized nets and diesel
to other fishermen, just below the market price.
In Kerala, the government practices differently, namely in the form of a ‘federation’ called
Matsyafed27. A federation is an overarching organization of societies. Fishermen in Kerala are (nearly)
all connected to a society through which they get financial support. More on this will follow in the
next section on societies. Matsyafed is controlled by the government and distributes subsidies and
other financial support through all the societies. Some of Matsyafed’s activities are aimed at:
development, welfare, employment generation, aquaculture, women empowerment and
engineering. Furthermore, Matsyafed is a producer of Nylon nets and it runs an ‘Ice and Freezing
Plant’ for the processing of fish. Overall, Kerala is the state where the government provides the most
services and financial aid to the fishermen. A lot of the activities are specifically aimed at traditional
fishermen (and not the trawlers and purse seine fishermen), but through the societies, these
fishermen also gain from the government services.
Also, there are some general policies of the government intended to regulate the fishing activities
which can be found in most states. For instance, in Gujarat the minimum codend mesh size is 35 mm
for trawling, so that smaller fish can escape (in other states the minimum mesh size may be
different). Also, trawling and purse seine fishing is only allowed from a certain distance from the
coast (this depends per state) to protect traditional fishing. There is also a 45 day ban period in all
states during the monsoon (see footnote 28). During this time, the fish breed and the waters are too
dangerous because of the high waves. A problem with the ban period is that it is not in the same
period of the year in each state (because the monsoon season is different). The consequence is that
fishermen of one state (e.g. Gujarat) can go fishing in a state where there is a ban period (e.g. Goa)
and they will have extremely good catches. Also, there is not enough control on this to prevent this
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behavior (according to a GWRL manager in interview 51). Finally, all governments regulate the
number of fishing craft by limiting the number of licenses. An overview of Indian legal instruments in
fisheries can be found in28.
A huge problem with regard to sustainability is that it is difficult to make the policies stricter because
of political reasons. The community of fishermen in the coastal states of India forms a powerful
group of voters and therefore politicians are unwilling to change the policies in fishing. This problem
was least present in Gujarat, but in Kerala and Tamil Nadu the fishermen (according to GWRL,
societies and CIFT; interviews 7, 8, 10 and 29) are politically powerful. This problem is difficult to
overcome and is a problem which is commonly seen in SNM studies and adds to the ‘stability’ of the
current (unsustainable) socio‐technical regime.
Conclusions
The government in India operates differently in all states. This is difficult when trying to develop a
business model that is suitable in the whole country. Nevertheless, it seems worthwhile to attempt
collaboration with government federations in the states where they are available. Because the
federations offer subsidies on diesel and nets, they might be interested in subsidizing Dyneema®
nets if they are able to reduce the diesel consumption. Because (unlike the fishermen) the
government is aware of overfishing and environmental problems, Matsyafed (and other federations)
may be an interesting ‘non‐traditional’ partner to include in DSM Dyneema’s network.
5.3.8 Societies
In some states, the fishermen are members of local societies. Societies have several functions, all to
support the fishermen. Each society has its own policies and schemes, but normally members of a
society pay a fixed fee per month to join the society (Rs. 100). In return, the society offers various
schemes to support the fishermen. Administrators of a society in Chellanam, Kerala were
interviewed (interview 10) and all fishermen were asked for their role in their society and what the
role of the society is to them.
One of the functions of the societies is that fishermen can get loans at cheaper interest rates than
with private loans. Societies offer 6‐9,75% interest rates, whereas private loans may ask 24% interest.
Furthermore, if the catches are very bad (below Rs. 35.000) the fishermen do not have to repay the
loans. This system is completely based on trust and on social control. Within a society, all activities of
society members are known to the society. A society has many members, one of the societies which
was visited during the research (in Chellanam), had 2777 members. Therefore, the society also keeps
an extensive record of all the members. This is also part of research of CMFRI (Central Marine
Fisheries Research Institute) which tracks statistics on the Indian fishing industry. Societies provide
their data to CMFRI.
Societies offer several schemes to fishermen. For instance, fishermen can get insurance for Rs. 100
per year. For this insurance the fisherman’s family gets Rs. 150.000 if the fisherman becomes
disabled by an accident during fishing and Rs. 300.000 if he gets killed during fishing. Furthermore,
the society will pay Rs. 5000 for the funeral. Another scheme is the marriage scheme. In India, it is
customary that the parents of the groom pay a brides treasure for a woman. The society will pay the
brides treasure if the fisherman pays a sum of Rs. 15/year to society. Other examples are a
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scholarship scheme of Rs. 5000 for students, a saving scheme for the ban period where fishermen
save Rs. 100 per month for 10 months and receive Rs. 3000 at the beginning of the ban period and a
housing scheme, where fishermen get interest free loans to buy a house. More schemes can be
found on the website of Matsyafed (see footnote 27).
The societies are thus mainly interested in the benefits of its members. It is expected that societies
will be more open to sustainability issues than individual fishermen due to the government
involvement through the federations. Also, societies in Kerala have an even better coverage than the
network of GWRL to reach fishermen, so through collaboration with the societies (and through
federations), it may be possible to convince the fishermen more efficiently of the potential benefits
of Dyneema®. Also, societies have meetings 2‐3 per month. Influential fishermen that are convinced
of Dyneema®, may also convince others at such meetings, this is what GWRL also expects/hopes
(interviews 29 and 51). These meetings are also important for learning processes of fishermen.
5.3.9 Research institutes
There are two major institutes doing research on the Indian fishing industry: the Central Institute for
Fisheries Technology (CIFT) and the Central Marine Fisheries Research Institute (CMFRI). CMFRI is
mainly concerned with cage fishing (for crabs) and with research on statistics on fisheries. As
mentioned before, they are involved with fishermen societies to get the required data.
Both CMFRI and CIFT are located in Cochin and were visited during this research project.
Unfortunately, CMFRI was not interested in a project with Dyneema®, because of a bad experience
CMFRI had with Dyneema®. A visit to the director of CMFRI, Dr. Syda Rao (interview 11) showed that
CMFRI is unhappy about a project in the past with Dyneema® ropes which would be used to attach
crab cages (instead of steel wires). Therefore, a future collaboration with CMFRI seems unlikely. Also,
CMFRI indicated that a collaboration regarding Dyneema® is better suited for CIFT.
CIFT is an institute which focuses on new technologies in fishing activities which improve fishing
efficiency and increase the welfare of fishermen. Furthermore, CIFT has a strong focus on
sustainability issues (interviews 8 and 9). CIFT focuses on the issue of overfishing, protecting the
local environment and by focusing on efficiency they attempt to reduce diesel consumption by
fishermen. CIFT expects that the fishing industry will shrink in the future because of overfishing
practices (interview 8) and its activities are therefore partly aimed at reducing this.
Regarding overfishing, CIFT has introduced technologies such as Turtle Excluder Devices (TEDs) to
protect turtles which are incidentally caught during shrimp trawling (bottom trawling). CIFT has
developed an indigenous turtle excluder device which offers 100% turtle exclusion with minimal
catch losses. Also, CIFT introduced By catch Reduction Devices (BRDs) which: reduce the catch of
other marine resources, reduce the damage done to prawns in the net because of the absence of
large animals in the codend, reduce sorting times, reduced net drag and longer tow times. Another
device for trawling nets is the ‘Juvenile Fish Excluder cum Shrimp Sorting Device’ which allows
juvenile shrimp to escape the net while mature shrimp is collected in the bottom of the net. Also,
juvenile fish can exit the net safely. This device also prevents shrimp from being crushed by other
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catch and also shortens the sorting time on board of the boat, increasing the effective‐fishing time of
trawlers.29

Figure 26: A By catch Reduction Device and a Juvenile Fish Excluder cum Shrimp Sorting Device.

Overall, CIFT seems an ideal partner to collaborate with. DSM Dyneema India has already contacted
CIFT to start experiments with Dyneema® trawling nets (interviews 1, 7 and 8). From interview 8 it
becomes clear that CIFT is interested in the potential diesel reduction which Dyneema® may bring.
The required procedures to start the experiments are completed and in March or April of 2012 the
first experiments in trawling will begin. The goal of the experiments is to investigate the diesel
savings of Dyneema® and see how Dyneema® nets affect the catch of fish. The experiments with
CIFT will be done on trawling vessels owned by CIFT. The advantage of this is that initial setbacks in
the experiments will not immediately lead to a cancellation of the experiment as might be the case
with fishermen. The experience gained from these experiments will be of importance to convince
other fishermen. Furthermore, CIFT is in direct contact with fishermen, especially near Cochin in
Kerala. But most fishermen, when asked, state that they never collaborate with CIFT and they
express the feeling that CIFT does not understand the needs of fishermen and is only interested in
reducing overfishing and diesel consumption. For the learning process of most fishermen, it seems
that CIFT thus plays a limited role. Nevertheless, CIFT’s network and experience will be useful if the
experiments are successful and CIFT can play an important role in the initial learning steps of
experiments.
5.3.10 Exporters
A group of actors which is not depicted in Figure 21 on page 61 are the exporters. During the
research, 2 fishermen are interviewed which are also exporters of fish (interviews 46 and 48). From
these interviews and based on information from fishermen and GWRL insight in the selling process
of the fish is obtained. However, this side of the fishing industry was not the focus of this project and
more research on this is required.
After a fisherman brings is catch to the shore, a number of people will handle the fish. First of all, an
auctioneer will sell the fish to the highest bidder. The auctioneer and a commission agent receive a
commission on the sale of around 6‐10% (see Table 11). From this moment onward, the fishermen
are not involved in the processing of the fish any more. The fish is transported to a fish processing
plant (which is generally owned by an exporter). The transportation of the fish is run by a
transporting company (see Figure 27 for a vehicle) which charges 3% of the catch to the exporter. At
29

http://www.cift.res.in/innercontent.php?contentid=NzM=&materid=44

79

the processing plant the fish is cleaned and processed for export. Generally, the exporters sell the
fish to a large exporter, which ships the fish all over the world. Depending on the species of the fish
and the quality (whether the fish is damaged or not), most of the fish is transported to Europe and
the U.S. (where they get the best prices), Japan or China. The quality of the fish processing varies in
India. According to dealers in Tamil Nadu (interview 42), the exporting prices are bad there because
of low quality fish processing units. In Kerala and Gujarat this problem was not mentioned. A final
notion on ‘sustainable’ fish (which might get better prices): this is not present in India. The price of
the fish is based on the species and the quality (and supply/demand), not on sustainability.

Figure 27: A vehicle for transporting fish to a processing plant
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5.4

Rules and institutions in the Indian fishery regime

In this section, an overview of the ‘rules and institutions’ which underpin stability of the socio‐
technical regime (Figure 7, p. 29) will be provided. Because the stability of the regime is determined
by technology, human actors, rules and institutions and (importantly) the interaction between these
constructs, most of these ‘rules and institutions’ are also described in the previous sections.
However, by presenting the rules and institutions in a summarizing table, it is easier to understand
the regime stability, which is useful for the development of business models. This summary is shown
in Table 12.
Since the Indian fishing industry is a predominantly informal market, most rules and institutions are
normative and cognitive rather than formal (which is to be expected since we are dealing with a
predominantly informal BoP market). It must be noted that the table consists of many remarks and
‘ways of thinking’ which are useful in understanding the regime stability and opportunities for DSM
Dyneema. These remarks are also categorized as ‘formal’, ‘normative’ and ‘cognitive’, but it is not
always clear in which category a result ‘belongs’ and is done according to the insight of the
researcher. However, it is hoped that by categorizing this information as good as possible, more
insight is gained on what the position is of fishing nets, Dyneema® and feelings towards technology
in the minds of actors in the industry. From a management perspective, understanding whether
stability is caused on a normative or cognitive level is important because it is relatively easier to
change cognitive ‘rules’ (through learning and education) than normative rules, because they are
more deeply embedded in the way of thinking. Changing this is more difficult and takes more time.
Formal rules are even more difficult to change, but are important to take into consideration
nonetheless. In this project, the distinction between normative rules and cognitive rules (when in
doubt) is thus also made on grounds of the relative ease with which the rule can be changed. The
goal of this is to identify challenges and opportunities for DSM Dyneema.

Table 12: A summary of the 'rules and institutions' which cause stability of the socio‐technical regime (based on Geels,
2004)

Technological and
product regime

Formal/regulative
4 types of marine fishing:
trawling, purse seine, dol
net and gill net

Normative
GWRL is associated with
high quality, but higher
prices

Cognitive
Fishermen solve technical
problems by
experimenting

HDPE (trawling and dol
nets) and Nylon (purse
seine and gill nets) are the
standard materials in the
industry

GWRL attempts to educate
fishermen about the
advantages of higher
quality gear

Especially in trawling,
experimenting with the
fishing gear is common
The net is responsible for
the catch
Fishermen see nets as
‘disposable’ because they
expect the net to break
anyway; the net is nothing
more than a ‘tool’ to catch
fish. If the catches are bad,
the ‘tool’ is the problem.
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Science regime

CIFT and CMFRI have
formal research programs

CIFT focuses on new
technologies and
sustainability
CMFRI focuses on statistics
in the industry

Policy regime

The central government
provides state
governments with a budget
State governments form
their own policies and
schemes, these differ in
each state, making each
state a unique market

Policies are not so strict
(regarding sustainability)
because fishermen have a
lot of political power
(strong political vote)
CIFT and the government
would like to have more
control on sustainability,
however, fishermen are
oriented on the short‐term
and are only interested in
profits

Fishermen want to learn
by doing and using.
Research experiments are
thus often ‘trials’ of new
technologies

The ban period is effective,
almost all fishermen
uphold this law
However, ban periods are
different for different
states, so fishermen can
go to waters in other
states and fish during the
ban period (they get
permission in their own
state!)
Fishermen are financially
supported in the ban
period (not in all states),
this helps to uphold the
ban.
Rules on minimum codend
size are not strictly
followed, because there is
not enough control by the
government
Fishermen take advantage
of subsidies by re‐selling
subsidized diesel and nets.
Corruption prevents the
state government from
stopping this

Socio‐cultural
regime

Fishermen are members of
‘societies’ in most states
A fishermen society
consists of captains, boat
owners, crew, net makers,
fish transporters, ice
suppliers, water suppliers,
etc. (the whole industry
involved with fishing)

There is social control
through societies within a
community
Dealers of GWRL are close
to these societies and this
helps them with (getting
back) credits to the
fishermen
Fishermen don’t always
trust companies, but they
want to try products in
practice to believe it
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Fishermen think that their
needs are not understood
by companies and
research institutes

Users, market and
distribution regime

Fishermen require a license
from the government to
own a fishing vessel
Minimum codend size (e.g.
35 mm in Gujarat)
The area near coast is
reserved for traditional
fishermen
45 day ban period during
monsoon

Fishermen want cheap
nets
Credits are customary for
trawling nets
Fishermen get undefined
credit
Dealers get a 28 day credit
from GWRL
GWRL takes 20 days to
deliver nets to the dealers

Financial schemes offer
help to fishermen through
federations
Fishermen get subsidies on
diesel and nets from
federations/state
governments

Because of the long
delivery time, dealers need
to have large stocks of
nets. Because of the credit
system, they are also
‘owners’ of the material,
i.e. they carry the costs
and the risk of keeping the
stocks.
Short‐term profits are
important
Long‐term thinking and
sustainability issues are
not important to
fishermen, CIFT, GWRL and
dealers try to put this on
the agenda.
Fishermen don’t object to
sustainability measures, as
long as the catches (and
profits) remain the same
(or increase).

If the catches are good,
fishermen will invest more
in quality (they are
spendthrifts) and they are
willing to experiment
If catches are good,
fishermen are willing to
experiment (opportunistic
behavior)
Nets are not part of the
operational costs, but are
paid by the boat owner
only (they are seen as
maintenance costs)
Even though the expenses
on nets (for trawling) are
relatively low compared to
the expenses on diesel, ice
and the boat/engine,
fishermen are unwilling to
invest more in the nets
Fishermen have extensive
experience with HDPE
nets, this experience is
built up over years
Fishermen try to copy
successful practices
immediately, without
really thinking about it.
Best practices change
during the season and the
result is rapidly changing
demand.
Fishermen are lacking
accounting capabilities,
this prevents them from
keeping track of the actual
costs of fishing nets

In Table 12, challenges and factors which lead to regime stability are colored in red and
opportunities for change are colored in green. These insights are useful when developing potential
sustainable business models. Some key insights on the stability of the socio‐technical regime will be
discussed below.
First of all, some key opportunities will be discussed. Regarding the fishermen, it is important to note
that they are generally very willing to experiment with new materials. In fact, the only way of
convincing fishermen of a new technology, is by demonstrations and using it in practice. This
tendency towards experimentation is perfect when introducing a new technology. At the same time
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though, it must be noted that fishermen will evaluate the experiments only in the terms of catch. If
the catches go down, they are not interested in durability, sustainability or cost reductions of diesel,
because they reason that the bad catches will stay and their income will disappear (making ‘cost
reductions’ irrelevant). Furthermore, fishermen are only interested in experiments if the season is
good. If the catches are bad, they will stick to what they know and try to make the best of it.
Furthermore, they will use cheaper nets in such times.
Apart from the willingness to experiment, an opportunity in the industry can be found in the form of
the government, or state federations such as Matsyafed in Kerala. These federations are operating in
the interest of fishermen, but at the same time they are concerned with sustainability and
overfishing practices. These federations operate through a network of societies and thus cover
virtually all fishermen in that state. This network, combined with the interest in sustainability
provides opportunities for collaboration regarding Dyneema®. At the moment, federations offer
subsidies on diesel to fishermen and the opportunity of subsidizing Dyneema® instead (reducing
diesel consumption) seems interesting. In line with this approach, collaboration with societies must
also be explored. Especially with regard to local experiments, societies may be useful in organizing
the experiments and facilitating trust (from both parties). Experiments involve a certain degree of
risk to both parties. If fishermen get materials for free, the risk is for GWRL and DSM Dyneema,
whereas if the fishermen pay for the material, the fishermen carry the risk of failure and bad catches
(i.e. no income). If fishermen in a society are interested in a new technology, experiments can be
carried out by a group of fishermen in a society. If for instance 1 in every 5 fishermen uses the new
technology, and the other 4 fishermen help to carry the risk of the experiment, the risk is reduced.
However, from the description of the socio‐technical regime, also several challenges are identified. A
crucial insight regarding the potential of introducing Dyneema® in a sustainable way is that in the
network of actors, there appears to be no indigenous actor which is truly a ‘champion’ of
sustainability. Although CIFT and the government have sustainability on their agenda’s, the
fishermen do not (and they are the most important group). Furthermore, we have seen that the
fishermen are a powerful political group and therefore policies towards sustainability are difficult to
implement (because politicians do not want to lose the votes of the fishermen). Furthermore, there
is no focus on sustainability in the exporting side of the fishing industry. The result is that there is no
financial incentive for fishermen to fish in a sustainable way. The lack of a sustainability driver and
the strong political power of the fishermen are important factors which cause stability of the socio‐
technical regime. This lack of interest in sustainability from the fishermen is a problem for the
introduction of Dyneema®. Dyneema® is a more expensive material and the value of using
Dyneema® can be expressed as cost reductions in terms of diesel on one hand and the
environmental advantages on the other hand. However, the fishermen are only interested in the
financial ‘value’ of using Dyneema®. Therefore, Dyneema® is only evaluated in economic terms by
the fishermen. Ideally, an actor which is interested in the environmental benefits of Dyneema® (e.g.
the government or an NGO) should ‘value’ this environmental advantage in financial terms (e.g. a
subsidy). Above, the federations and the government are identified as potential actors which might
be interested in the environmental value. However, policies towards sustainable fisheries are non‐
existent to this moment. Therefore, it appears that if DSM Dyneema must actively put sustainability
on the agenda of other actors. This is difficult, especially because of the bureaucratic way the Indian
government and its institutes operate.
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5.5

Conclusions

In this chapter, the Indian fishing industry was described and analyzed. The three dimensions of the
socio‐technical regime were analyzed: the technology, the human actors and the rules and
institutions and the stability of the Indian fishery regime. Four types of fishing were identified in
India: trawling, purse seine, dol net and gill net fishing. A feasibility analysis showed that Dyneema®
can potentially be introduced in trawling, purse seine and dol net fishing where the largest impact of
Dyneema® on environmental sustainability is possible in trawling due to diesel savings. The
competitive advantage for purse seine fishing is found in the higher durability of Dyneema®
compared to Nylon and Dyneema® might therefore be able to withstand dolphin attacks which
damage the current nets. For dol netting the advantage of Dyneema® is that larger nets are possible,
which will reduce the number of nets on board of a fishing vessel and it will increase the catch.
Next, the actor network of the Indian fishery regime is analyzed. It is concluded that GWRL has an
extensive network with national coverage through a system of exclusive dealers which sell GWRL’s
products. The dealers and salesmen of GWRL are close to the market, so current needs of the
fishermen are identified effectively. Accurate knowledge on current needs is necessary because the
demand of fishermen changes continuously due to seasonal changes and the fickle behavior of
fishermen (who tend to copy successful practices immediately). The problem of GWRL’s extensive
network is that it takes GWRL over 20 days to supply newly ordered materials. To keep up with the
changing demand, dealers need to plan/estimate the future demand of fishermen 2 months ahead
(the demand for next month must be ordered at the beginning of the current month). The result is
that dealers keep enormous stocks of nets and ropes and still occasionally a material cannot be
delivered to fishermen. Other relevant actors in the network are sub dealers (which are not exclusive
to GWRL), net makers (who produce the fishing net designs), CIFT (which is interested in sustainable
technologies), societies (where fishermen are members and they enjoy advantages as a community)
and the government (which provides subsidies on diesel and nets to fishermen through government
federations). Potential partnerships are identified with CIFT and the government federations. CIFT
can collaborate with designing experiments with the fishermen to learn about Dyneema® and its
performance and the federations can be approached to explore possible subsidies on Dyneema®
(rather than on diesel). An important conclusion is also that in the network of actors, there appears
to be no indigenous actor which is truly a ‘champion’ of sustainability. Regarding sustainability, DSM
Dyneema must therefore take initiative itself.
Finally, it is seen that stability in the regime is mainly caused by the extensive experience that the
fishermen have with the current materials and the ‘way of thinking’ that fishermen have about the
fishing nets. Fishermen generally want the nets as cheap as possible, although they are also
interested in quality. This issue is also a consequence of the fact that the nets are not seen as
operational costs by the fishermen. Also, the effects of the net on diesel usage and trawling speeds
are not fully understood. The fishermen simply associate the net with the amount of catch
(especially in trawling); if the catches are bad, they blame the net and try another net. Therefore,
the nets are substituted frequently and they are unwilling to invest heavily in nets. The result is also
that the cost of the net is fully for the boat owner, i.e. if on a fishing trip a net breaks, it is not
deduced from the catch of the trip. In other words: the fishermen do not take the depreciation of
the net into account. However, it is also seen that fishermen can be pragmatic, so if it can be
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demonstrated that a more expensive fishing net will save them money on diesel, it is expected that
the fishermen will be willing to invest in the more expensive net.
Overall, several opportunities for DSM Dyneema are identified in the Indian fishery regime. However,
many things (e.g. actual performance of DSM Dyneema, how much value is created for the
fishermen, how much will the fishermen be able to pay, etc.) remain uncertain and this uncertainty
can only be reduced through experiments. In the next chapter potential business models which can
deliver value to the fishermen are introduced. DSM Dyneema can experiment with these business
models to learn how sustainable value can be created for the fishermen and DSM Dyneema/GWRL.
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6 Business model development
6.1

Business models as experiments

In the previous chapter, the socio‐technical regime was described, providing opportunities and
challenges which DSM Dyneema will face. Also, the socio‐technical landscape was briefly discussed
and it was found that there are few opportunities for sustainable technologies which are formed in
the socio‐technical landscape. It was seen that the socio‐technical regime is stable with regard to the
current materials (HDPE and Nylon). In this chapter, the third level in the multi‐level perspective of
the SNM literature is discussed: the level of niches/experiments.
Experiments are essential in the SNM framework to cause ‘instability’ in the socio‐technical regime.
It is important to note that in most research projects SNM is used as a descriptive tool to analyze
successful (and less successful) niches and experiments (in hindsight). In this project, SNM is used in
a prescriptive way (on beforehand). In most SNM research projects, the learning processes and
expectations of actors are described regarding a new technology which is already introduced. In this
case, these experiments are (almost) non‐existent so instead, the insights from SNM will be used to
develop possible experiments.
Three important processes in experiments are identified in the SNM framework: learning processes,
articulation of expectations/visions and network building. In the development of experiments these
processes interact continuously, shaping the direction (and success or failure) of the experiment. In
this project, the third process is most important: the building of networks or, in this case, the
development of new business models. The other two processes are used to formulate
recommendations for the experiments and designing scenarios for experiments with the potential
business model solutions.
In this chapter, the business model workshop will be described. The resulting business models are
described in a <confidential chapter>. Also, several implications and recommendations for the
experiments with business models will be provided, with a special focus on the learning processes
and the articulation of expectations.

6.2

Business model workshop

6.2.1 Brainstorm tactics
As described in section 4.2.3, new business models for DSM Dyneema are developed during a
brainstorm/workshop with employees of DSM Dyneema and Eindhoven University of Technology.
Two brainstorming tactics were used for the workshop (section 4.2.3). First of all, a list of existing
business models in other context was used in an attempt to think of ways how the business models
can be translated to the context of DSM Dyneema in the Indian fishing industry. Using this technique,
several ideas for business models were found which are potentially useful for the Indian fishing
industry. The second technique was based on ‘creative’ cards with instructions on how to change the
potential business models in a way which could increase the value. This technique proved to be less
effective. Nevertheless, four potential business models were developed. These business models are
developed on the basis of several assumptions.
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6.2.2 Boundary conditions and assumptions
For the workshop, the results of the analysis of the socio‐technical regime were used as boundary
conditions and assumptions for developing new business models. An overview of these assumptions
can be found in Table 12. Some of these boundary conditions are also described in the form of
empathy maps (Appendix 6: Tools for Business Model workshop). Some additional general
assumptions were also identified during the workshop.
First of all, at this point it must be assumed that Dyneema® can offer value to the Indian fishermen
(this is also included in Table 12, but is stipulated here). The exploratory field research shows that
there is reason to believe that Dyneema® can offer value to the fishermen, but as long as this is not
confirmed in experiments, it is an assumption. A second important assumption is that GWRL and its
dealers are open to participate in business model experiments. The business models which are
thought of are all based on the collaboration with GWRL, using GWRL’s network of dealers. Third, an
important assumption is that the boat owners are the decision makers regarding new materials and
that it is possible to educate boat owners on the role of the net in the fishing operations. In other
words: it is assumed that it is possible to educate the fishermen on the depreciation of the net and
the corresponding costs. Finally an assumption is that fishermen societies are open to collaboration.
Until now, societies have not been included as partners and the only functions of societies are aimed
at supporting fishermen. For potential business models, societies are viewed as possible partners.
Apart from these assumptions, some key assumptions of Table 12 are emphasized regarding the
consumer behavior of fishermen. First of all, an important assumption is that fishermen are actually
willing to experiment with new materials and that they are willing to invest in expensive nets if the
net has proven its value in practice. Hereby, it is also assumed that if fishermen see a successful
practice, they will copy this practice quickly. This type of behavior is identified in the field research
and the potential business models are partly based on this. Finally, the assumption is made that
fishermen are more willing to experiment when the catches are good and that they switch to
cheaper nets when the catches are bad. As mentioned before, more detailed information on the
behavioral patterns of fishermen and the role of other actors can be found in Table 12.
6.2.3 Results
As mentioned above, four potential business models were developed during the workshop. A
common feature of the business models is that they are aimed at reducing the initial investment for
the fishermen (in creative ways), reducing the financial risk for the fishermen. Also, other specific
boundary conditions and assumptions follow from the business models. The detailed information on
the business models is confidential and can be found in <confidential chapter>.
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7 Conclusions
7.1

Introduction

In this chapter, the research questions identified in section 1.2 will be answered and conclusions will
be drawn. The main research question of this project was: How can DSM Dyneema successfully
introduce the Dyneema® fiber in the Indian fishing industry in a way which is sustainable in
economic, environmental and social terms? Before arriving at the main research question, a
number of sub questions will be answered. As stated in section 1.2, the goal of this research is
twofold:
The first goal if this research is to identify useful strategies from the existing literature on how to
be successful at the Base of the Pyramid in a sustainable way. The aim of this research is to
contribute to this body of literature (academic goal).
The ultimate goal of this project is then to use the results of the literature research to contribute
to (re‐)designing DSM Dyneema’s business model (where necessary) in such a way to become
successful in the Indian fishing industry (practical goal).
The sub questions can be split between the two research goals:
Academic goal:
1. Which strategies does the literature suggest to become successful at the BoP?
2. How can a company successfully re‐design its business model?
3. How can SNM contribute to the sustainable introduction of innovations at the BoP?
Practical goal:
4. How can the Indian fishing industry be analyzed from a SNM perspective and what are the
challenges and opportunities DSM Dyneema will face?
5. What business model solutions for DSM Dyneema can be successful in the Indian fishing
industry?

7.2

Academic conclusions

7.2.1 Which strategies does the literature suggest to become successful at the BoP?
A literature research showed that for base‐of‐the‐pyramid contexts, the so‐called BoP approach is
proposed. Basically, the BoP approach suggests that an MNC requires the capability of ‘social
embeddedness’ or “the ability to create competitive advantage based on a deep understanding of
and integration with the local environment”. According to the BoP approach, to become ‘socially
embedded’ a number of strategies must be followed. The strategy can be summarized as using a
bottom‐up, long term approach to get deep understanding of the local context and building trust.
Furthermore, it is important to regard the people at the BoP as producers/business partners rather
than consumers and to select suitable local partners, with a preference of including non‐traditional
partners such as NGOs and social entrepreneurs. It is then suggested to co‐create and co‐invent with
these local partners and the local users to develop successful business ideas which create a win‐win
situation (i.e. value for all the partners involved). This approach is aimed at leveraging local
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capabilities rather than focusing on the many challenges at the BoP (e.g. mistrust, informal markets,
lacking infrastructure, poverty). Furthermore, the BoP literature suggests an “R&D white space”
where small scale experiments get the room to identify opportunities and learn about (unexpected)
problems. Finally, an important conclusion is that the development of a new business model is
crucial to become successful at the BoP. This business model should include local partners and use
the existing local capabilities when possible.
However, there is also some critique on the BoP approach. An important critique is that the BoP
approach fails to take complex social consequences of the BoP venture into account. BoP ventures
tend to disrupt local communities and hierarchies: existing power imbalances are often increased
because the more powerful members of society will benefit more from the BoP venture. Especially
because BoP ventures tend to bypass the government, this leaves the (often vulnerable) group of
locals unaided and unsupported. It can thus be concluded that the BoP approach has an insufficient
focus on ‘sustainability’. For DSM Dyneema, developing sustainable business is the main objective of
this project. Although the BoP protocol focuses on ‘economic’ sustainability by creating a ‘win‐win’
solution, it often lacks a focus on sustainability environmental and in social terms. Based on the
literature, it can be concluded that the BoP approach is not undisputed regarding sustainable
business in emerging economies.
7.2.2 How can a company successfully redesign its business model?
An important conclusion from the BoP literature was that to become successful at the BoP, a new
business model is required. However, developing new business models is a difficult process. The BoP
literature suggests co‐developing the business models with the local population and local partners at
the BoP, but it remains unclear how this should be done exactly. Therefore, more insight is sought in
the literature on business model innovations.
The literature on business model innovation suggests ‘mapping’ the (existing) business models using
frameworks to get a visual representation. Then, (small) variations in the business model can be
made resulting in several potential business model solutions. It is proposed to experiment with the
various business models on a small scale, to redevelop the business model(s) where necessary and
to identify the best solution(s). Also, sufficient freedom is required (from the company) so that the
experiments can be continued even if they underperform initially. Two frameworks for developing
new business models which are expected to be useful to BoP ventures are identified: the framework
by Alexander Osterwalder and the Board of Innovation framework.
7.2.3 Can SNM contribute to the sustainable introduction of innovations at the BoP?
Basically, from the BoP‐ and the business model literature it can be concluded that to develop a new
business model at the BoP, it is necessary to ‘map’ the existing context as accurately as possible (get
deep understanding) and to develop business model solutions which fit in this context. Then, small‐
scale (bottom‐up) experiments are required to gradually develop an optimal solution. Based on an
analysis of the BoP literature, business model literature and literature on SNM, it is concluded that
SNM can (in theory) contribute to the sustainable introduction of innovations at the BoP in two ways.
First of all, the existing context (i.e. the market) can be analyzed using the SNM concept of the socio‐
technical regime to get “deep understanding” and map the network of relevant actors. Where the
BoP approach proposes a strategy to get deep understanding (by talking to locals or even staying in
homes of the local population) the SNM framework offers a structured approach to bring socio‐
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technical issues in chart. Second, the SNM literature can be used to develop potential business
model experiments by prescriptively using niche internal processes: learning, articulation of
expectations and visions and network building for the development of business model scenario’s
which can be evaluated in terms of economic, social and environmental sustainability.

7.3

Practical conclusions for DSM Dyneema

7.3.1

How can the Indian fishing industry be analyzed from a SNM perspective and what
are the challenges and opportunities DSM Dyneema will face?
The Indian fishing industry is described as a socio‐technical regime using three dimensions from the
SNM framework: technology, human actor network and the rules and institutions which govern the
interactions between technology and the human actors. Based on this analysis, also some
conclusions regarding Dyneema®’s potential regarding sustainability can be drawn.
Technology
Four types of fishing nets were identified in India: trawling, purse seine, dol net and gill net fishing.
Based on the market research and feasibility analyses, it is concluded that Dyneema® can offer a
competitive advantage in trawling, purse seine fishing and dol net fishing. For gill net fishing no
(clear) opportunities were identified.
For trawling there are two opportunities: the steel wires that are used to drag the net can be
replaced by ropes with Dyneema® and the HDPE nets can be replaced by nets with Dyneema®. For
the fishermen, the advantage for the rope is in cost savings in the long run because of the increased
durability. The advantage for the nets is in the reduction of diesel consumption. This also brings an
environmental sustainability advantage. However, at the current price, it is unclear whether the cost
savings on diesel will compensate the higher investment of the net. Therefore, it is concluded that a
new business model solution is necessary to overcome this problem. The main technological issue
regarding Dyneema® is the different weight of Dyneema®, because other net designs will be
necessary. But, it is expected that these challenges can be overcome. For both the steel wire and the
nets experiments must show how Dyneema® performs and whether the fishermen can gain the
required experience to use Dyneema® effectively.
For purse seine fishing, the advantage of Dyneema® lies in the higher breaking strength of
Dyneema® which will reduce the losses caused by dolphin attacks. Dyneema®’s advantage is greatest
for relatively small purse seine nets (around 2000 kg). The main technological challenge for the
fishermen is to design a net which has good sinking properties. This will require learning regarding
the necessary amount of weight on the net. Overall, it can be concluded that there is an opportunity
for DSM Dyneema that should be explored further using experiments. Because of the high
investment of purse seine nets, experiments involve a lot of financial risk due to the high investment,
so the experiments must be financially risk free for the fishermen.
Finally, for dol net fishing the advantage of Dyneema® lies in the fact that because of the higher
breaking strength of Dyneema®, the fishermen can use bigger nets, so that their fishing process is
more efficient and their catches will increase. The technological challenge lies in discovering how
large the Dyneema® nets can be (without breaking) and how much extra catch this will yield. So
again, it is concluded that experiments must show how Dyneema® performs exactly and what the
effects will be.
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Actor network
From the field research, it is concluded that GWRL has an extensive network with national coverage
through a system of exclusive dealers which sell GWRL’s products. The dealers and salesmen of
GWRL are close to the market, so current needs of the fishermen are identified effectively. Accurate
knowledge on current needs is necessary because the demand of fishermen changes continuously
due to seasonal changes and the fickle behavior of fishermen. The problem of GWRL’s extensive
network is that it takes GWRL over 20 days to supply newly ordered materials. To keep up with the
changing demand, dealers need to plan/estimate the future demand of fishermen 2 months ahead
and the result is that dealers keep enormous stocks of nets and ropes and still occasionally a
material cannot be delivered to fishermen. Other relevant actors in the network are CIFT (a research
institute which is interested in sustainable technologies), societies (where fishermen are members
and they enjoy advantages as a community) and the government (which provides subsidies on diesel
and nets to fishermen through government federations). Potential partnerships are identified with
CIFT and the government federations. CIFT can collaborate with designing experiments with the
fishermen to learn about Dyneema® and its performance and the federations can be approached to
explore possible subsidies on Dyneema® (rather than on diesel). Another important conclusion is
that in the network of actors, there appears to be no indigenous actor which is truly a ‘champion’ of
sustainability, although CIFT and the government do have sustainability on their agenda’s. Regarding
sustainability, DSM Dyneema must therefore take initiative itself.
Rules and institutions
Apart from the issue of the higher investment of Dyneema®, an analysis of the rules and institutions
of the Indian fishery regime shows that stability in the regime is mainly caused by the extensive
experience that the fishermen have with the current materials and the ‘way of thinking’ that
fishermen have about the fishing nets. Fishermen generally want the nets as cheap as possible,
although they are also interested in quality. This issue is also a consequence of the fact that the nets
are not seen as operational costs by the fishermen. Operational costs such as diesel, ice and food are
deduced from the profit of each fishing trip before paying a percentage of the profit to the crew and
the captain. The net is fully paid by the boat owner and depreciation of the net is not deduced from
the profit before paying the crew and captain. This means that the value created by Dyneema® in
the form of diesel savings will be partly appropriated by the captain and the crew, while the captain
pays for all the costs.
Another issue is that the effects of the net on diesel usage and trawling speeds are not fully
understood. The fishermen simply associate the net with the amount of catch (especially in trawling);
if the catches are bad, they blame the net and try another net. Therefore, the nets are substituted
frequently and they are unwilling to invest heavily in nets. The result is also that the cost of the net is
fully for the boat owner, i.e. if a net breaks on a fishing trip, it is not deduced from the catch of the
trip. In other words: the fishermen do not take the depreciation of the net into account. However, it
is also seen that fishermen can be pragmatic, so if it can be demonstrated that a more expensive
fishing net will save them money on diesel, it is expected that the fishermen will be willing to invest
in the more expensive net. From this, it is concluded that it is necessary to educate the fishermen on
accurate bookkeeping and the role of the net in their cost structure.
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Sustainability
Overall, it can be concluded that Dyneema® has the potential creating sustainable economic (Profit)
value in the Indian fishery industry. However, the challenge of the high initial investment remains
and it can be concluded that this issue must be resolved by a business model solution. Also,
Dyneema® can contribute to environmental (Planet) sustainability for trawling because of the diesel
reduction, but the sustainability impact for purse seine and dol net fishing is limited. It is also
concluded that it is difficult for DSM Dyneema to reduce overfishing practices because it is seen that
fishermen are not concerned with this. This difficulty is also caused by the fact that no indigenous
actor is identified which is a champion of sustainability and attempts to change the fishermen’s
mindsets. Finally, the analysis of the actors in the network results in several implications regarding
social (People) sustainability. For instance, the fact that the captain pays for all the costs of the net is
important when considering who appropriates the value created by Dyneema®. In terms of social
sustainability, it might be interesting to increase the relative incomes of the crew and the captain
(compared to the relatively rich boat owner), but the boat owner is the decision maker regarding the
purchase of the net (and whether or not to invest in the more expensive Dyneema®) and it must
therefore be ensured that the boat owner is able to earn back his higher investment. This must be
considered when developing new business models. Furthermore, it is important that actors such as
the net makers and the GWRL dealers are not by‐passed in the business model. For example, a
business model where GWRL and DSM Dyneema supply the nets directly to the fishermen (in the
complete form), the GWRL dealers and the net makers will be out of business, which is undesirable
from a social perspective.
7.3.2

What business model solutions for DSM Dyneema can be successful in the Indian
fishing industry?
Based on the findings of the analysis of the Indian fishery regime and using insights from the
literature on business model innovation, four potential business models are developed for DSM
Dyneema in a workshop. These proposed business model solutions are intended for small‐scale
experiments, consistent with the SNM literature.
The results on business model development are confidential and are presented in a separate chapter
(Chapter 9).
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7.4

How can DSM Dyneema successfully introduce the Dyneema® fiber in
the Indian fishing industry in a way which is sustainable in economic,
environmental and social terms?

As can be seen from the sub questions discussed above, this research has contributed to answering
the question how DSM Dyneema can become successful in the Indian fishing industry in two ways:
by an academic contribution and a practical application of the theoretical framework of SNM.
7.4.1 Academic contribution
Three important strategies to become successful in BoP contexts are identified: the BoP approach,
business model innovation and strategic niche management. In this research, SNM is introduced as a
‘bridge’ between the BoP literature and literature on business model innovation. The multi‐level
perspective of SNM, which includes the level of the socio‐technical regime and the level of
niches/experiments, forms this bridge. The socio‐technical regime is used to get “deep
understanding” of the socio‐technical market context. The level of experiments is used to develop
experiments with business models, of which the socio‐technical regime analysis form the boundary
conditions for the experiments.
This theoretical proposition is tested in this case analysis by applying the theoretical framework to
the introduction of Dyneema® in the Indian fishing industry. Based on the results of this case study,
where rich information is gathered on the socio‐technical regime of the Indian fishing industry, I
conclude that SNM provides useful insights which are complementary to the BoP approach.
Especially for getting ‘deep understanding’ of the local context, the SNM framework offers a
structured approach to get deep insight in the complex technological and social context and
challenges and opportunities regarding economic, social and environmental sustainability.
7.4.2 Practical contribution
Implementing the insights from the literature on business model innovation in the level of
experiments in the SNM framework, results in an integrated framework where experiments with
potential business model solutions must lead to the successful introduction of Dyneema® in India. As
mentioned above, four business models are developed for experimentation in the Indian fishing
industry. Furthermore, the niche internal processes described in SNM (network building, learning
processes and the articulation of expectations) are used prescriptively to design scenarios for the
implementation of the business models. These business models (and scenarios) are discussed in
detail in <confidential chapter> and evaluated in terms of the sustainability impact in economic,
social and environmental terms.
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8 Discussion and recommendations
8.1

Recommendations for DSM Dyneema

The main recommendations for DSM Dyneema are described in the form of suggested scenarios for
experiments with the four possible business model solutions which are developed during the
workshop. For these experiments, several specific learning goals regarding the business model are
developed. These recommendations are confidential and are described in <confidential chapter>.
Apart from these specific recommendations, some recommendation regarding general learning
goals can be made which apply to all the potential business models. These recommendations can be
structured using the niche internal processes of learning and the articulation of expectations.
8.1.1 Required learning
Based on these boundary conditions and assumptions which are identified in section 6.2.2, several
learning goals can be set which must be answered for a potential business model to be successful.
These learning goals can be set prior to the actual business model development. An overview of
important learning goals is shown in Table 13 below. It can be seen that some of the learning goals
are split among the different fishing gears and that learning goals are set for the dimensions of
learning which are mentioned by Schot & Geels (2008).
Table 13: Learning goals for each of the types of fishing nets.

Learning Process:
Technical aspects and
design specifications

Trawling
How much weight is
required on the nets?
How much rope is
required to reach same
depth (for rope option)?
Durability of a trawling
net
How is the catch?

Market and user
preferences

Can the fishermen get used to the material?
‐ Can captains learn to use it effectively?
‐ Can boat owners understand the benefits of diesel savings?
‐ Can fishermen learn to keep a detailed accounting of the use of nets?
Can the fishermen invest more in Dyneema®? (What is the best price for
Dyneema®?)
How can the supply line be shortened?
How can the stocks of dealers be reduced?
Can the dealers handle the extra stocks due to Dyneema®?
Is a system with more depots/state possible?
How will the competition retaliate?
Is collaboration with Matsyafed possible?
Can a crediting system work (especially for purse seine)?
Can the price of Dyneema® be reduced?
Can a way be found so that fishermen can afford Dyneema®?
Will the policies change as a response to the introduction of Dyneema®?

Infrastructure and
maintenance networks

Industry and production
networks

Regulations and
government policy
Societal and
environmental effects

How much diesel will be
saved?
How many costs will
fishermen save?

Dol net
How much bigger can the
nets be?
Will the poles hold the
extra force?
How much extra catch
will the bigger nets yield?

How much time and
energy (diesel) will be
saved?
Will dealers and net
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Purse seine
Can Dyneema® resist
dolphin attacks?
Does Dyneema® sink
quickly enough?
How much more weights
are required on the net?
What is the durability of
the net?

How much time and
money is saved by
resisting dolphin attacks?
Will there be more

Will dealers and net
makers also benefit from
the introduction of
Dyneema®?
Will the crew, captain
and boat owner all share
the benefits?

makers also profit?
What is the effect on the
fish population? (i.e. will
there be more or less
overfishing?)

overfishing?
Are the dolphins not
trapped in the net?
Will dealers and net
makers also profit?

The main advantage of setting learning goals for a BoP venture following the dimensions of learning
of SNM is that it supports a focus on sustainability on the three dimensions proposed in this project:
economical, environmental and socially. Because the effects of BoP ventures are complex and can
often not be overseen in advance, it is important to monitor the effects. Therefore, if learning
processes on each of the dimensions are monitored, the effects of the venture in terms of
sustainability will become clear.
8.1.2 Strategic use of expectations
The second process of experiments which is stipulated in the SNM literature is the articulation of
expectations and visions. As was explained in section 3.5.3, the articulation of expectations can be
useful because they can be used to (1) legitimize certain actions (they serve as a ‘reason’ for acting),
(2) mobilize other actors (e.g. attract funding and attention) and (3) reduce uncertainty (the
expectations serve as a ‘promise’ that the technology will work). Especially the last two functions of
expectations are important for this project. Because of DSM Dyneema and GWRL’s expectations that
Dyneema® can have a positive impact on the fishing industry, fishermen, research institutes and the
government can be attracted to the technology. Second, because the fishermen are unfamiliar with
this material and they are used to the materials they have been using for years, it is necessary to
reduce the risk for fishermen. However, it is mentioned that the fishermen do not always trust what
is told and they want to ‘see to believe’. Nevertheless, expectations regarding performance of
Dyneema® may (and already does) suffice to convince fishermen to try the material in experiments.
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8.2

Discussion and recommendations for further research

In this research, I have tried to make it plausible that the SNM framework can be applied to BoP
contexts to develop sustainable business models based on the similarities between the BoP
approach and characteristics of the SNM framework. The application of the SNM framework in a BoP
context is an important academic contribution of this work and is evaluated in this case study. Based
on the research, I conclude that the concept of the socio‐technical regime in BoP contexts seems to
be a useful ‘tool’ to analyze the complexities in such contexts. The focus on both technology and
human actors in the network, and the interactions between them, resulted in deep and structured
insights and opportunities for economic, social and environmental sustainability could be identified.
These insights also resulted in the development of four new business model ideas which can be used
to develop experiments with business models using the level of experiments of the SNM framework.
There are, however, several limitations to the conclusion that the SNM framework can be applied to
BoP contexts to develop sustainable business models. First of all, it must be noted that the
theoretical proposition is evaluated on the basis of a single case study. Since the concept of applying
SNM to BoP contexts is new, this is completely logical, but it is important to realize that based on
this research, it can only be concluded that it is plausible that the SNM framework can contribute to
sustainable business model development at the BoP.
Another limitation of this research is that the business model solutions are not (yet) implemented
and therefore it is difficult to assess the effectiveness of the used approach. Although I am convinced
that the structured approach of identifying challenges and opportunities (both technological and
social) is a useful complementary approach to the bottom‐up approach of getting ‘deep
understanding’ by becoming ‘indigenous’ at the BoP, the results of this research cannot yet be
evaluated scientifically. Only if DSM Dyneema can fully develop a business model from the models
proposed in this research, something can truly be said about the effectiveness of the SNM approach
in this context. And then, still the approach cannot be compared to the outcome of another
approach (i.e. even if the approach is successful, it cannot be determined whether it was more
successful than another approach). Only if the approach is used more often, further research can
show how it compares to the BoP‐approach.
It must thus be noted that the solutions of this project are potential solutions for experimentation.
Through the process of experimentation, the solutions are expected to change as a result from
learning processes, the inclusion of new business partners and changing expectations of the actors in
the business model, which is also consistent with the SNM framework and the concepts of co‐
creation and co‐development which are used in the BoP approach.
A next step for further research is thus the implementation of the business models in experiments
and monitoring and evaluating the effects of the interactions between the experiments and the
Indian fishery regime as described in this research. The SNM framework is normally used as a
descriptive framework to analyze the introduction of radical, sustainable innovations in
niches/experiments. Therefore, the SNM framework can again be used to analyze the effects of the
business models by analyzing the three internal processes of experiments: network building (or
further development of the business model(s)), learning processes and the articulation of
expectations (by the (new) actors in the network).
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Apart from the fact that the academic conclusions are limited by the fact that the research falls short
of actual implantation of the results so it can be evaluated, there are some other practical limitations
to this research. First of all, from a SNM perspective, this research is lacking a detailed analysis of the
socio‐technical landscape. The main reason for this is that the socio‐technical landscape cannot be
directly controlled by companies (or other actors) and the goal of this research was to explore
possible strategies for DSM Dyneema to become successful. However, in hindsight, an exploration of
the socio‐technical landscape may have offered useful insights in sustainability opportunities in the
Indian fishing industry. This project is focused on the marine fishing industry in India, because DSM
Dyneema was interested in the application of Dyneema® in this context. However, during the
research project several processes at the socio‐technical landscape were inductively found and it is
observed that there may be more sustainability potential in aquaculture (fish farming) in India.
Dyneema® can offer economic and sustainable value for aquaculture (based on results in Western
contexts), so looking back, it might have been even more interesting to investigate this application.
Therefore, for potential future research projects, I recommend to perform an analysis of the socio‐
technical landscape first. Then, based on the identified challenges and opportunities, a suitable
market for the technology can be chosen.
Another practical limitation of this research is in the nature of the field research. For this research,
25 fishing bases in India were visited in three states where a total of 64 interviews were conducted.
The large geographical coverage and large number of interviews is a strength of this research.
However, it must be noted that only fishing bases were visited where GWRL is active. The result is
that the research is biased towards GWRL. First of all, only fishing bases are visited where GWRL is
familiar, so there is a risk that the market position of GWRL is better in these bases than average.
Also, the fishermen in these bases will be more familiar with GWRL (than in other bases) and there is
a risk that only fishermen are interviewed which are already more open to experimentation with
more expensive materials. However, it seems that most fishermen do not consequently use GWRL
nets, because they tend to use cheaper nets if the catches are disappointing, so this potential bias is
not expected to be a problem. Another issue is that GWRL is mostly focused on trawling fishermen.
Therefore, the focus of the research automatically focused more on trawling than on the other
fishing gears. By actively searching for fishermen with other fishing gears, this problem was avoided
as much as possible and GWRL was very cooperative in this, also because for GWRL it is interesting
to explore other opportunities. A final point on the collaboration with GWRL must be made
regarding the translations of the interviews. Doing research with translators brings several
challenges (see section 4.4.1) and it was found that the GWRL salesmen are (in theory) useful
translators. However, because all the interviews are translated by GWRL, there is a risk of biased
translations. Although I expect this problem to be minimal, because most fishermen know at least a
few English words and often corrected translations if they were not convinced that I received the
correct message, it is important to be aware of this pitfall.
Therefore, for future research projects I recommend the inclusion of more actors in the collection
process of data. In this project, collaboration with CIFT was possible in Kerala to collect data and it is
recommended to do this more. It was also the intention of this research to collaborate with other
partners than GWRL exclusively, but it turned out to be difficult to collaborate with Indian research
institutes because government permission is required. Unfortunately, it was not possible to acquire
the necessary permissions for extensive collaboration, mostly because of time restraints. This is
mainly caused by the fact that plans for a closer collaboration with CIFT started in the last weeks
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before the planned research in India. The fact that such collaboration must be planned far in
advance is something to take into account when designing research projects in the future.
Finally, it must be noted that although I state that the SNM framework can be useful for companies
which want to develop business models in BoP contexts, I expect that the framework will not be
useful in all situations. In this case study, DSM Dyneema had a new technology of which it expected
advantages in the marine fishing industry. Because it concerns a new technology, it was relevant in
this case to analyze the socio‐technical regime. For cases where the product is for instance a life
consumable, this concept may be less relevant. However, the socio‐technical regime also describes
the role of a product/technology in society and I think that it is always important to understand what
the role of your product is in the local community. All in all, the SNM framework should be used in
practice in other cases to evaluate whether it can be useful, but for now I would recommend first
applying the framework to the introduction of new technologies at the BoP.
Also, in this case, both the potential market and the potential advantages of Dyneema® were pre‐
determined/known in advance. DSM Dyneema already had a partner in the form of GWRL to explore
the possibilities of Dyneema® with. The BoP approach also provides guidelines for selecting potential
markets, and potential partners and although the SNM framework also focuses on partner inclusion
and building a supporting network for the technology, I stress again that I recommend using the
SNM framework as a complementary approach to recommendations and strategies from the BoP
approach.
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9 Developing experiments with business models for DSM Dyneema
<confidential>
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Appendix 1: Tables and graphs
Appendix Table 1: An overview of the factors related to success of MNCs in BoP markets, based on: Prahalad &
Hammond (2002); London & Hart (2004); Hart & London (2005); Seelos et al. (2007); Simanis et al. (2008); Bachmann et
al. (2009); Grootveld (2009).

Success Factor
Bottom‐up, Long‐
term approach

Components
Co‐creating mutual value

Description
A successful initiative requires ‘everybody who
touches it to make money’.

Becoming Indigenous

Enable a company to develop fully
contextualized solutions to real problems in
ways that respect local culture and natural
diversity.
Successful initiatives maximized the
functionality of the product or service in terms
that were important to local users. This often
meant allowing the product and business model
to coevolve.
Avoiding dependence on central institutions –
national governments, corrupt regimes, and
central infrastructure planning

Co‐inventing custom
solutions

Fly Under the Radar

Partnerships

Build Social, Not Legal,
Contracts

In the informal sectors, relationships are
primarily grounded in social – not legal –
contracts, and the organizations with the most
expertise have a strong social orientation.

Partner selection

The most important characteristics of an
effective local partner are:
1) that the organization is open to learning new
capabilities and using enterprise as a way to
advance its mission
2) that its staff is experienced in using
participatory development practices
3) that it is “socially embedded” in the
community

Use non‐traditional
partners (e.g. NGOs,
community groups, non‐
profit organizations, local
and village level
governments)

A variety of non‐corporate partners provided
access to important information on target
customers and the overall business environment
that was not available in the corporate sector.
By including input from civil society, local
community groups, and the public sector, firms
were better able to understand and leverage
existing social strengths in these business
environments.
Non‐traditional partners could provide
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information on the local context, local
legitimacy, and access to needed resources.
BoP markets are not ‘immature’ versions of
western‐style markets

Leverage local
capabilities

MNCs must recognize the differences and they
state that successful firms use the strengths of
the existing social infrastructure, knowledge and
resources as an opportunity
MNCs must understand and appreciate the
benefits of such a social infrastructure (and not
complain about its lack of western style)
A complex system is unlikely to emerge if it
requires that numerous elements are
simultaneously combined. It is much more likely
to emerge if it can be assembled via existing
subsystems.

Building Trust

Reciprocity

Developing local capacity by sharing resources
across boundaries, acting as a ‘structural hole’.
This helps to ‘create’ the market for an MNC.
Invest constant and structural in relationships
Make the project community property

Outset manifestation

Do what you promise
Have periodical evaluations
Collaborate with trusted parties
Show skills and competences in a practical way
Write agreements endorsed by trusted parties

Consistency

Spread consistent information
Control consistency in external project members

Communication

Adapt to institutional
framework

Manage transparent communication
Use mass communication
Capitalize on rules and hierarchy
Capitalize on norms and values

Scaling up

piloting

Use a country executive team
developing a compelling value proposition
creating a critical link to the community
validating the feasibility of the business model
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rolling‐out

finding suitable growth areas
moving into unknown territory

consolidation

adapting to local differences
reaching critical mass
managing the network
taking the business to the ‘next level’
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Appendix Table 2: Overview of the critique on the BoP approach (Landrum, 2007 and Karnani, 2007).

Critique
Size of the BoP Market

MNCs and the BoP

Description
Many question the vague estimates of the size of the BoP market
At the extremes, Prahalad (2005) states the BoP represents a $13 trillion
PPP, but Karnani (2006a, p. 5) concludes “the global BoP market is less
than $0.3 trillion.”
Questions have been raised about the suitability of multinational
corporations (MNCs) for the BoP market segment.
Several of the business case examples put forth in the book are non‐
profit organizations or small‐to‐medium size enterprises rather than
multinational corporations.

Marketing to the BoP

“Virtually none of the examples cited by the BoP proposition support the
recommendation that companies can make a fortune by selling to the
poor”
Simply selling to the poor does not necessarily improve their welfare or
reduce poverty
One can question whether MNCs are serving a need or creating a need
where none previously existed.
Constructions involving ‘financing schemes’ (micro‐credit) may be
harmful to BoP consumers (further in debt)

Alleviation of Poverty

There are also questions raised about both the higher unit price and the
environmental sustainability of single‐serve packaging used by
corporations within the BoP.
Virtually all critiques agree that the examples provided and the
suggestions put forth in Prahalad’s book do not adequately support his
claim of poverty eradication
It remains unclear how BoP investments will alleviate poverty and,
furthermore, “encourages businesses to act on his yet‐to‐be‐fully‐tested
ideas”
“…only three of the twelve cases (ICICI, EID Parry and ICT) can be directly
related to increased income…. The others engage in activities where an
increase in income might result as a spin off e.g. through better health,
but in none of the cases is this documented” (Crabtree, 2007, p. 4).
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Appendix Table 3: Number of fishing crafts per state in India (CMFRI, 2005).

Appendix Table 4: Education status of the fisherfolk per state (CMFRI, 2005).

Appendix Table 5: Relative number of fishermen with an education in Kerala, Tamil Nadu and Gujarat (CMFRI, 2005).

State

Number of fishermen

Kerala
Tamil Nadu
Gujarat

602.234
790.408
323.215

Number of educated
fishermen
438.667
527.574
132.306
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Percentage (%)
72,8
66,7
40,9

Appendix Table 6: Fishing bases visited per state.

1.
2.
3.
4.
5.
6.
7.
8.
9.

Kerala
Munambam
Chellanam
Puddiyappa
Beypore
Kollam ‐ Sakthikulangara
Kollam ‐ Neendakara
Vizhinjam (Trivandrum)

Tamil Nadu
Kanyakumari
Tuticorin
Rameswaram
Mandapam
Nagapatinam
Kariakal
Cuddalore
Pondicherry
Chennai

Gujarat
Veraval
Vanakabara
Diu
Jaffrabad
Mangrol
Okha
Dwarka
Porbandar

Appendix Table 7: Number of gears owned by fishermen in Kerala.
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Appendix Table 8: Top 15 of aquaculture producers by quantity and growth (FAO, 2010).

Appendix Table 9: GDP ‐ real growth rate (%)

Country 1999 2000 2002 2003 2004 2005 2006 2007 2008 2009 2010
India

5.5

6

4.3

8.3

6.2

8.4

9.2

9

7.4

7.4 10.4

Definition of GDP ‐ real growth rate: This entry gives GDP growth on an annual basis adjusted for
inflation and expressed as a percent. Source: www.indexmundi.com.
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Graph 1: Fish production in India from 1950‐2006.

Appendix Table 10: GWRL specifications of DSM Dyneema and HDPE twines in terms of runnage (m/kg) and breaking
strength. Dyneema® twines are indicated in bold.

Sr. No
1
2
3
4
5
6
7

Diamater
(mm)
0.85
2.00
1.00
2.50
2.20
1.20
2.60

Runnage
(m/kg)
3428
810
2640
460
482
1770
337

Br. Strength
(Kgf)
52
51
79
81
75
116
112
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Knot Br. Strength
(Kgf)
117
157
176
265
243
260
353

Appendix 2: Board of Innovation framework elements

Figure 28: The six 'players' building blocks of the board of innovation framework.

Figure 29: The elements of transfer in the board of innovation framework.
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Appendix 3: Successful business models at the BoP
1. Pay‐per‐use
In pay‐per‐use models, customers typically pay for each use instead of owning an asset. The models
share certain features:
•

•

•

Accommodating terms, in which customers pay as they have cash available (or may
subscribe for a set quantity of product or service) and may collect the product or service at
centralized distribution point or pay surcharge for delivery. Products can be metered, pre‐
paid, rented, sold in individual portions, etc.
Group infrastructure, which is provided not for individuals or families but for a larger
aggregation— yielding higher efficiency and lower unit costs than individual assets. Local
(village‐level) management provides day‐today operations of facilities, distribution, accounts,
equipment maintenance (engaging equipment suppliers, repairmen), etc., and a collective
local entity often serves as a means of enforcement (e.g. timely payments).
Third‐party administration, which an external entrepreneur — e.g. an individual, firm, NGO,
village consortium — undertakes to organize and provide services or products to a low‐
income market (typically a village or group of villages), bringing requisite administrative,
operational, financial, marketing expertise/experience/success.

2. No frills
No Frills models serve low‐income markets by economizing at every stage of an offering:
•

•

•

•

Setup and service, in which the provider reduces or minimizes non‐core capital and expenses
to provide “bare bones” service and lower the unit cost of delivery. Quality is kept
sufficiently high to provide customer benefits superior to other options.
High throughput/high asset utilization in which high customer volume drives capacity
utilization, pushes down unit costs of key human or physical assets, and provides economies
of scale for purchasing, marketing, and other functions.
Service specialization, which enables the provider to focus on a limited array of services,
standardize processes and reduce the need for additional procedures or multi‐functional
(and thus more expensive) personnel and training.
Services/protocols, which are highly standardized, documented, routinized, and easy to
deliver for lower‐skilled staff.
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3. Paraskilling
Paraskilling entails all of the elements of No Frills (Model 2) plus:
•
•
•

Key processes reengineered into smaller, often disaggregated, discrete parts that can be
performed by lower‐skilled workers.
Simplified and codified processes that lower‐skilled workers can perform on a high‐volume
basis many times per shift or per day.
Cultivation of a paraprofessional cadre that has less education or skills than the
professionals who customarily perform services. Paraskilling requires finding suitable staff
members who see the business proposition as attractive and making substantial continuous
investment in staff training, and heavy investment in segmenting the labor market.
Retention through promotion or expansion is generally a key to success.

4. Shared channels
Distribution arises repeatedly as an obstacle to scale and business viability for socially beneficial
products, especially those aiming to reach the rural poor. Shared channels piggybacks the
distribution channels of other enterprises, reducing costs and increasing reach through:
•
•
•

•

Use of existing distribution platforms, which can be already functioning channels or
networks created for other purposes.
Increased field force responsibility to carry multiple products from a single hub deeper into
the rural areas.
Proper incentives to all participants in the distribution chain, including warehouses,
intermediate distributors, and end dealers, so that margins approach levels competitive with
existing products/services sold.
New alliances to allow specialization by task or capability — e.g., those with better logistics
and fulfillment capability might handle physical delivery, or a channel can provide group‐
customer introductions to product‐specific field forces.

5. Contract Production
A typical agricultural contract production arrangement has five features:
•
•

•

•
•

Agreement to future purchase, usually at a predetermined price. Payment is typically made
at the time of purchase, on the spot.
Provision of inputs and other resources such as seeds, fertilizers, and pesticides — or, in the
case of poultry, chicks and feed — on credit to each contracted farmer, usually at the village.
Technical advice and assistance may also be provided.
Technical specifications that include requirements and standards for farmers’ use of inputs,
quality assurance, permissible varieties, cultivation and harvesting, and sometimes even
packing and shipping.
Direct collection, often from the farm‐gate but sometimes delivered by the producers.
Onward sale and fulfillment, in which the contracting enterprise maintains the market
relationship and grades, processes, packs, and ships the harvested commodity.
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6. Deep Procurement
Most direct, deep agricultural procurement schemes involve common features:
•
•

•
•

•

Market linkages to major buyers with information on pricing, required quality, volumes, etc.
passed directly on to producers.
Direct purchasing relationships with the farmer, often through spot‐market procurement,
with assured payment, and bypassing traditional middlemen and layers in the chain. Pricing
is not, however, guaranteed in this business model.
Quality assurance closer to the source, resulting in lower overall costs.
Direct collection that can include spot collection platforms for purchase, arrangements for
farmers to deliver directly, or aggregation points where smaller producers can assemble
their produce before grading and shipping.
Technical assistance provided through training and instruction on market requirements, with
some schemes using extension services or their own training force.

7. Demand‐Led Training
Demand‐led vocational training and placement brings a heretofore exclusively formal‐market model
into more informal markets through:
•
•
•
•

Market linkages to those with jobs to fill that require specific skills and traits for employees
or contractors.
Pre‐assured demand to ensure that workers are not sourced or trained without knowing
where their end placement will be.
Retention support, where the entity tracks and sometimes supports retention efforts to
ensure the return on training investment.
Certification of quality, providing employers and trainees with some knowledge of the
degree of quality conferred by the training and placement.
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Appendix 4: Questions for the case study
Questions for the fishermen
Fish:

Type of fish:
Average quantity (kg/day):
Average income (Rs/day):
#hours/day spent fishing:

Net:

Type of net used:
Material of current net:
Net capacity (kg):
Net price:
Mesh size:
Weight of net:
Frequency of net replacement (/year):
Frequency of net reparations
(/month):
Cost of repairs:
Who produces the nets and who does
the repairs?
How long do repairs take?
Other problems with fishing gear:
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Which part of the gear fails most
frequently?
What would you use a stronger
material for?
Boat:

Type of boat:
Petrol usage (liters/day):
Petrol expenses (Rs/day):

Distribution:

To whom do you sell your fish?
What price do you get for the fish?
Do you know what happens to the
fish after you sell it?

Regimes

What is/are the biggest challenge(s)
you face while fishing?
How does this affect you?

How do you hope to solve this/these
problem(s)?
How does your financial situation
affect your possibilities?
In what way are you supported
financially? Credit?
What difficulties do you experience
with government regulations?
Network

What support do you get from
organizations? What organizations?
Of which fishing community are you a
member?
What does the community do for
you?
In what way do you cooperate with
other fishermen?
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In what way do you cooperate with
distributors?

How are your relationships with
consumers? (direct contact?)

Expectations What do you expect from the
research institutes in Kerala/Tamil
Nadu/Gujarat?
What do you expect from large
companies (e.g. Garware, DSM)

What do you expect from the
government? New policies?
Subsidies?
What do you expect from NGOs (e.g.
SIFFS)
What do you expect regarding your
own business? Expand?

Learning

What do you expect for the fishing
industry in your region? Growth?
Stagnation?
In what way do you share knowledge
and experience with other
fishermen?
Do you receive training from
institutes? What kind of training?
How often?
In what way do you experiment with
new technologies?

What did you change in the way of
fishing in the previous years? How did
you learn about this new technique?
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Business
model
(use board
of
innovation
framework
to visualize)

What are your client segments?

How would you describe your
relationship with your clients?

How is your cost structure? What are
the largest costs?

Which are the variable and fixed
costs?

How large is your margin? Revenue
flows? (Board of Innovation!)

What are your key activities? Do you
do more than fishing? What? (Board
of Innovation!)

How do you expect to expand your
business?
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Questions for GWRL
Traditional nets:
Which type nets are sold most to local, small fishermen?
What material are these nets made of?
What is the price of these nets? What is the capacity of these nets?
What are the problems that you encounter with these traditional nets? What do users complain
about?
Dyneema® nets:
How many Dyneema® nets are sold annually to fishermen in India?
What type of fishermen are these buyers?
In which provinces are they active?
What is the average size of these nets? (weight, capacity)
What is the price of these Dyneema® nets?
What are the problems you encounter with the Dyneema® nets? (user experience, production, sales,
marketing?)
BoP:
What is your strategy for the underprivileged fishermen in India?
To what degree are they part of your target customers?
In what way do you think they can benefit from Dyneema® nets?
Network + learning:
With which other institutes/NGOs/companies in India do you cooperate? What type of cooperation
is this?
Which research projects does Garware have? Do you collaborate with institutes such as CIFT, CIFE
and CMFRI?
What knowledge/resources/expertise is shared? With whom?
How do you obtain knowledge about the fishermen?
In what way do you learn from the local fishermen and institutes?
Do you have any formal teaching programs to educate fishermen?
Regimes:

121

Appendix Table 11: Questions on rules and institutions in different regimes.

Technological Regime

Science Regime

Policy Regime

Socio‐cultural regime

Users, markets and
distribution networks

Formal/regulative
What are the technical
standards? Product
specifications?

Normative
What is the strategy of
Garware? What is
Garware’s mission?

Functional
requirements?
What formal research
problems does
Garware have?

What does Garware do
for sustainability?

Collaborations with
institutes?
What administrative
regulations and
procedures influence
the fishing industry?

What do you think
about the government
regulations?

What are the formal
regulations regarding
safety etc.?
How do the castes
influence the fishing
industry in India?

How do poor
fishermen perceive
Garware?

How do the fishing
communities influence
the fishing industry?

What is their attitude
towards Garware/large
companies?

To what degree is
sustainability an issue
in the Indian fishing
industry?
How are property
rights in the fishing
industry?

How is the interaction
between Garware and
the fishermen?

Who are the boat
owners?

Cognitive

Do you think
government policies
are effective?

In what way do the
user preferences and
practices of the poor
fishermen impede the
use of Dyneema®
nets?
What are particular
strengths of the local
fishermen?
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Expectations:
What are your prospects of the Indian market for Dyneema® nets?
What problems do you foresee in the future? (e.g. government regulations)?
Which opportunities do you expect to arise in the future?
What do you expect of the partnership with DSM?
What are your expectations of the poorest fishermen? Will this group grow or will there be fewer
fishermen, but larger on average?
Do you fear overfishing in the Indian domestic market?
What policies do you expect regarding sustainability?
Business models (Osterwalder):
‐
‐
‐
‐
‐
‐
‐
‐
‐

What are the key resources of Garware?
Partner network (see earlier)
What are the key activities of Garware?
Cost structure
Offer (probably confidential)
Client relationships (what are the largest customers? How are these relationships?)
Client segments
Distribution channels (how are the nets distributed? How is fish distributed by fishers?)
Revenue flows (confidential..?)
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Questions for NGOs and Research Institutes
Name of Organization:

Name of Contact:

Date:

City, Province:

BoP:
Do you have special attention for the underprivileged fishermen in India? In what way?
Are the poor fishermen involved in your projects?
In what way do you think they can benefit from Dyneema® nets?
Network + Learning:
With which other institutes/NGOs/companies in India do you cooperate?
What type of cooperation is this?
What knowledge/resources/expertise is shared? With whom?
How is knowledge transferred to local fishermen?
How would you describe the relationship between CIFE/CMFRI/CIFT and the fishermen?
To what degree do the communities of fishermen affect this relationship/dealings with fishermen?
Expectations:
What are your prospects of the Indian fishing industry?
What do you expect from the fishermen? (i.e. what do you want them to do?)
What problems do you foresee in the future? (e.g. government regulations)?
Which opportunities do you expect to arise in the future?
What are your expectations of the poorest fishermen? Will this group grow or will there be fewer
fishermen, but larger on average?
Do you fear overfishing in the Indian domestic market?
Business models:
Can you indicate how the business model of fishermen roughly works/looks like? (use Board of
Innovation framework)
Is the business model a topic of research in CIFE?
What are the client segments of the fishermen?
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What is their relationship to the consumers? Direct? Only through distributors?
How is their relationship with the distributors? Are they being exploited a bit?
How is their cost structure? What are the largest costs? Which are the variable and fixed costs?
How large is the fishermen’s margin? Revenue flows? (Board of Innovation!)
What are their key activities? Do they do more than fishing? What? (Board of Innovation!)
How do you expect that the fishermen can expand their business?
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Appendix 5: List of interviews
Appendix Table 12: List of interviews.

Nr.

Function:

Location:

Date:

1

DSM Dyneema

Manager

Mumbai, Maharashtra

3‐11‐2011

2

Trawling

Crew

Munambam, Kerala

7‐11‐2011

3

Trawling

Boat owner/captain

Munambam, Kerala

7‐11‐2011

4

Purse Seine

Crew

Munambam, Kerala

7‐11‐2011

5

Dealer

Munambam, Kerala

7‐11‐2011

6

Net maker

Munambam, Kerala

7‐11‐2011

7

GWRL

State manager

Cochin, Kerala

7‐11‐2011

8

CIFT

Senior researchers

Cochin, Kerala

8‐11‐2011

9

CIFT

PhD researcher

Chellanam, Kerala

8‐11‐2011

10

Society

Administrators

Chellanam, Kerala

8‐11‐2011

11

CMFRI

Director

Cochin, Kerala

8‐11‐2011

12

CIFNET

Senior researcher

Cochin, Kerala

8‐11‐2011

13

Trawling

Boat owner/captain

Puddiyappa, Kerala

9‐11‐2011

14

GWRL

Salesman

Puddiyappa, Kerala

9‐11‐2011

15

Trawling

Crew

Beypore, Kerala

16

Trawling

Boat owner

Beypore, Kerala

10‐11‐2011

17

Purse Seine

Crew

Beypore, Kerala

10‐11‐2011

18

GWRL

Salesman

Beypore, Kerala

10‐11‐2011

19

Dealer

Beypore, Kerala

10‐11‐2011

20

Purse Seine

Boat owner

Kollam, Kerala

11‐11‐2011

21

Trawling

Captain

Kollam, Kerala

14‐11‐2011

22

GWRL

Salesman

Kollam, Kerala

14‐11‐2011

Boat owner/captain

23

Gill net

24

Dealer

25

Trawling

Crew

10‐11‐2011

Vizhinjam, Kerala

15‐11‐2011

Kanyakumari, Tamil Nadu

17‐11‐2011

Kanyakumari, Tamil Nadu

17‐11‐2011

26

Dealer 1

Tuticorin, Tamil Nadu

17‐11‐2011

27

Dealer 2

Tuticorin, Tamil Nadu

17‐11‐2011

28

Trawling

Boat owner

Tuticorin, Tamil Nadu

17‐11‐2011

29

GWRL

Region manager

Tamil Nadu

Multiple dates

30

Trawling

Crew

Rameswaram, Tamil Nadu

18‐11‐2011

31

Trawling

Captain

Karaikal, Tamil Nadu

21‐11‐2011

32

Dealer

Nagapatinam, Tamil Nadu

21‐11‐2011

33

Gill net

Nagapatinam, Tamil Nadu

21‐11‐2011

34

Sub dealer

Nagapatinam, Tamil Nadu

21‐11‐2011

35

Trawling

Nagapatinam, Tamil Nadu

21‐11‐2011

Captain/crew
Boat owner
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Nr.
36

Function:
Net maker

Location:
Nagapatinam, Tamil Nadu

Date:
21‐11‐2011

37

Dealer

Cuddalore, Tamil Nadu

22‐11‐2011

38

Gill net

Captain/crew

Cuddalore, Tamil Nadu

22‐11‐2011

39

Trawling

Crew

Cuddalore, Tamil Nadu

22‐11‐2011

40

Boat owner/captain

Cuddalore, Tamil Nadu

22‐11‐2011

41

Purse Seine,
Trawling
Purse Seine

Crew

Pondycherry, Tamil Nadu

22‐11‐2011

42

Dealer

Chennai, Tamil Nadu

23‐11‐2011

43

Trawling

Boat owner

Chennai, Tamil Nadu

23‐11‐2011

44

Gill net

Captain/crew

Chennai, Tamil Nadu

23‐11‐2011

45

Purse Seine

Boat owner

Panaji, Goa

26‐11‐2011

46

Exporter

Panaji, Goa

26‐11‐2011

47

Trawling

Veraval, Gujarat

2‐12‐2011

48

Exporter

Veraval, Gujarat

2‐12‐2011

49

Dealer

Veraval, Gujarat

3‐12‐2011

50

Trawling

Boat owner

Veraval, Gujarat

3‐12‐2011

51

GWRL

State manager

Veraval, Gujarat

5‐12‐2011

52

Dealer

Diu, Gujarat

5‐12‐2011

53

Boat owner

Vanakabara, Gujarat

5‐12‐2011

54

Purse Seine,
Trawling, Gill
net
Dealer

Jaffrabad, Gujarat

6‐12‐2011

55

Dol net

Boat owner/captain

Jaffrabad, Gujarat

6‐12‐2011

56

Dealer

Mangrol, Gujarat

7‐12‐2011

57

Dol net

Mangrol, Gujarat

7‐12‐2011

58

Dealer

Okha, Gujarat

8‐12‐2011

59

Gill net

Boat owner

Okha, Gujarat

8‐12‐2011

Crew

Boat owner

Boat owner/captain

60

Gill net

61

Dealer

62

Boat owner

63

Trawling, Gill
net
Net maker

64

DSM Dyneema

Manager

Dwarka, Gujarat

8‐12‐2011

Porbandar, Gujarat

9‐12‐2011

Porbandar, Gujarat

9‐12‐2011

Porbandar, Gujarat

9‐12‐2011

Mumbai, Maharashtra
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15‐12‐2011

Appendix 6: Tools for Business Model workshop

128

129

130

131

132

