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ABSTRACT
This thesis focuses on entrepreneurs’ responses to constraints using the theoretical
framework of the paradox of embedded agency– that is, the paradoxical effect that institutional
constraints have on entrepreneurs, both restricting and necessitating entrepreneurial institutionchanging action. The constraints faced were conceptualised as the embedded component (that is,
a feature of the entrepreneurs’ institutional environments) and the entrepreneurs’ responses were
conceptualised as the agency component. It was found that the entrepreneurs exhibit two types of
responses (‘active’ and ‘passive’) that correspond to the two broad types of constraints faced
(‘market’ and ‘government/regulatory’, respectively). The actions taken by the entrepreneurs to
deal with these constraints, as reflected in the business models used, suggest that they are
utilising various forms and amounts of bricolage, leveraging, in particular, the intangible
resources at their disposal. Indeed, very little evidence was found of the use of innovative
business models, and no evidence was found of the entrepreneurs’ intentions to confront
government/regulatory constraints. The entrepreneurs’ bricolage responses have been likened to
picking low-hanging fruit. This may still bode well for the survival of the entrepreneurs’
ventures. However, while the thesis discusses the entrepreneurs’ potential to lead institutional
changes, the findings do not confirm or clarify their role in facilitating the faster uptake of
renewable energy technologies in developing and emerging countries.
However, the implications of these findings go beyond the question of how the
entrepreneurs respond to constraint, and the thesis explores the mechanisms and phenomena that
may be behind their responses. The renewable energy field and the renewable energy
entrepreneurs themselves are complex, and this complexity is exacerbated by the entrepreneurs’
dual roles, as both dominant and peripheral actors, in their organisational fields. By their
bringing together of the resources and networks acquired in both capacities, the entrepreneurs’
actions illustrate both sides of the agency versus structure coin – that is, the potential of agents to
both influence (or dominate) structure and be influenced by structure (that is, by standing on the
periphery). Thus, rather than conceptualising the embedded agent as just one of many, each
playing different roles, the stage has been set for conceptualising them as many different
individual agents, each with the inherent potential to play multiple roles in the (re)creation of
institutional structures.
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GLOSSARY OF TERMS AND ABBREVIATIONS

ADB

Asian Development Bank

AHK Ecuador

Die Deutsch-Ecuadorianische Industrie- und Handelskammer

BMfS

Business Models for Sustainability

BoP

Bottom or Base of the Pyramid. The terms ‘Bottom of the Pyramid’
or ‘Base of the Pyramid’ are used in economics and business
management fields to refer to the portion of the world’s population
(approximately 4 billion people) at the lowest socio-economic level,
who live mostly in developing countries on less than USD2.00 per
day (Prahalad, 2009).

Bricolage

Creating something from nothing by making do, combining resources
for new purposes and using the resources at hand (Fisher, 2012).
“Making do by applying combinations of resources at hand to new
problems and opportunities” (Baker & Nelson, 2005, p. 333)

CIP

Country Institutional Profile

CO2

Carbon dioxide

Constraint

Something that causes, physical, social or financial restriction. “A
limitation of restriction” (Oxford, 2014). “Something that limits or
restricts someone or something; a control that limits or restricts
someone's actions or behaviour” (Merriam-Webster, 2014).

Crowdfunding

Crowdfunding is a means of funding that relies on the
donations/contributions of the general (local or international) public.
It is usually done on the internet via crowdfunding platforms.

Developing and
emerging countries

The term ‘developing and emerging countries’, as used in this study,
was derived from ‘Table E’ in the International Monetary Fund's
(IMF) 2012 World Economic Outlook (WEO) Report – that is, the
list of “emerging and developing economies” (IMF, 2012) pp. 182183. This list can be found in Appendix I, and was used as a guide for
choosing participants for the study.

Diffusion

For the purpose of this research, diffusion is defined as the process
whereby overall market penetration of a technology is increased, as
measured by increasing end-user/consumer use of the technology
(see ‘Uptake’ below).

EEP

Energy and Environment Partnership

EFCs

Entrepreneurial Framework Conditions

viii

EPC

Engineering, Procurement and Construction work

ESCO

Energy Service Company, which is a type of commercial or nonprofit business focused on providing a wide range of energy services.

EU

European Union

FIT

Feed-in-tariff

GEF

Global Environment Facility

GEM

Global Entrepreneurship Monitor

GIZ

Deutsche Gesellschaft für Internationale Zusammenarbeit GmbH

GPOBA

Global Partnership for Output Based Aid

Grid parity

The ability of renewable energy to be produced at the same or lower
cost as current energy sources (which are supplied through
established electricity grids).

IDB

Inter-American Development Bank

IDO(s)

International Aid and Development Organisation(s)

IEA

International Energy Agency

IFC

International Finance Corporation

IMF

International Monetary Fund

I-O

Individual-Opportunity

IPA

Importance-Performance Analysis

IRENA

International Renewable Energy Agency

Microfinance

Microfinance is a type of financially inclusive service for individuals
and microenterprises who are otherwise unable to access banking and
other financial services.

Microgrids

Microgrids are small-scale versions of electricity grids, usually used
for decentralized or distributed energy supply.

MNCs / MNEs

Multinational Corporations / Multinational Enterprises

NGO

Non-Governmental Organisation

O&M

Operations and Maintenance work

OAS

Organisation of American States

ODA

Official Development Assistance, which is a term used to measure
Aid

OECD

Organisation for Economic Co-operation and Development. The
OECD is an international economic organisation of 34 member
countries, most of which are considered developed countries.
ix

R&D

Research & Development

REEE-AN

Renewable Energy and Environmental Experts – African Network

REEEP

Renewable Energy and Energy Efficiency Partnership

Renewable Energy

Energy that has been derived from regenerative (practically
inexhaustible) sources only, thus excluding fossil fuels and nuclear
energy for example, but including various forms of solar energy,
wind energy, biomass, hydro, geothermal, tidal and waste-to-energy
to name a few.

Renewable Energy
Entrepreneurship

The starting up, running and (potentially) growth of a new business
venture (Walley et al., 2010), which focuses on the development,
design, production and distribution of renewable energy, as well as
renewable energy systems and technologies, including all aspects of
the renewable energy supply chain including planning, consulting,
financing, installation, maintenance and end of life management or
disposal.

SPC

Secretariat of the Pacific Community

UN

United Nations

UNDATA

An internet-based data service, launched by the United Nations
Statistics Division (UNSD) of the Department of Economic and
Social Affairs (DESA), which brings UN statistical databases within
easy reach of users through a single entry point

UNDP

United Nations Development Programme

UNEP

United Nations Environment Programme

UNIDO

United Nations Industrial Development Organization

Uptake

For the purpose of this research, the uptake of a technology is defined
as the increased use of the technology by end-users/consumers.

USAID

United States Agency for International Development

USD

United States Dollar (currency)

VC

venture capital

WEO

World Energy Outlook
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INTRODUCTION

1

“The old-style grassroots tree-hugging days of renewable energy are gone or
going fast. They’re disappearing really soon. They’re becoming this really
commercial business-driven thing. Fortunately […] we’re all developing nations,
so there’s a lot more social focus than in the western world. But it’s becoming
business-business now.” [Participant FJ01]

As the focus on renewable energy technologies becomes, increasingly, a focus on the
business of renewable energy technologies, stakeholders from various fields have joined the
discussion with pertinent questions, whose answers may shape the future development and
diffusion of these technologies: Does renewable energy make business sense? More
specifically, does it make business sense in developing and emerging countries, where endusers are largely unable to afford it and where proponents of the technology face numerous
constraints? How have those who have started and are running a renewable energy business
in such countries coped with constraint, and how have their businesses been affected by it?
This thesis presents insight into the business of renewable energy from the perspective of a
single actor within its sociotechnical system – the renewable energy entrepreneur. Moreover,
by focusing on the constraints faced and the entrepreneurs’ means of coping with them, this
study adds to theoretical perspectives, such as institutional entrepreneurship and embedded
agency, and to our understanding of how constraints affect renewable energy entrepreneurs in
developing and emerging countries. The findings may also serve as a guide for nascent
renewable energy entrepreneurs.
This first chapter of the thesis introduces the background and research parameters of
the study. It begins by presenting why entrepreneurship may be viewed as a way to improve
the uptake of renewable energy technologies, particularly in developing and emerging
countries. The challenges associated with improving the uptake of renewable energy
technologies are also presented, in order to lay a foundation for the study’s focus on how
entrepreneurs deal with what will be later defined as institutional constraints. Section 1.2
introduces the research problem and research questions guiding the research, while Section
1.3 introduces the theoretical framework (that is, institutional entrepreneurship, specifically
embedded agency) on which the research was based. Section 1.4 then concludes this chapter
by providing an overview of the structure of this thesis.
2

1.1 Background
This section provides an overview of the energy issue and introduces the reasons that
entrepreneurship may be viewed as a way to improve the uptake of renewable energy
technologies, particularly in difficult or constraining institutional environments such as those
in developing and emerging countries.
The International Energy Agency’s (IEA) World Energy Outlook (WEO) illustrates
projected changes to the world’s energy situation by comparing three scenarios – the Current
Policies Scenario1, the New Policies Scenario2 and the 450 Scenario3 (IEA, 2012). Despite
their different results all three scenarios are based on four fundamental projected trends that
are considered to be inescapable characteristics of the world’s energy situation by the year
2035. They are:
 The expanding global economy (estimated to be 140%), rising incomes and
population cause an increased demand for energy: it is estimated that global primary
energy demand will increase by 35% by 2035 at a rate of 1.2% per year and, if current
policies are not amended to offer a more encouraging environment for demandlowering initiatives, energy demand would increase instead by 1.5% per year (IEA,
2012).
 Fossil fuels make up about 63% of total inputs to power generation in 2035, down
from 75% in 2010, but remain nonetheless the dominant sources of energy worldwide,
“from an ample resource base” (IEA, 2012, p. 49).
 Energy markets are increasingly determined by developing economies as it is
estimated that by 2035 non-OECD countries’ share of global energy demand will be
about 64% (IEA, 2012).
 The aim of providing universal energy access to the world’s poor remains elusive,
even by 2035 (IEA, 2012).

1

The Current Policies Scenario assumes that there will be no change to current energy policies. From the
perspective of introducing sustainable practices to the energy market, it is the most pessimistic of the three.
2 The New Policies Scenario is based on currently planned policies, if implemented in a relatively cautious way.
From the perspective of introducing sustainable practices to the energy market, it offers what is considered by
the IEA as the most realistic scenario for future energy.
3 The 450 Scenario assumes that there will be a fundamental transformation of the world’s entire energy sector
toward more sustainable energy practices. From the perspective of introducing sustainable practices to the energy
market, it is the most optimistic of the three.
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The energy issue may therefore be considered important, particularly for stakeholders in
developing and emerging countries.
Renewable energy technologies have been offered as a solution to current energy
issues. For instance, from an economic point of view, renewable energy technologies are a
potential solution to the issues of energy security and the limits to economic growth
(Agbemabiese, Nkomo, & Sokona, 2012; Brew-Hammond, 2010; Rady, 1992) and, from a
policy standpoint, they may be viewed as a way of encouraging individuals and organisations
to either reduce consumption or increase the efficiency with which energy is consumed
(Bürer & Wüstenhagen, 2009; Foxon & Pearson, 2007; Kivimaa & Mickwitz, 2011; Lay,
Ondraczek, & Stoever, 2013; UNEP, 2013). Furthermore, while in OECD countries much of
the debate surrounds substituting fossil fuel supplies, energy efficiency and reducing demand,
much of the non-OECD developing world focuses to a large extent on the fact that currently
about 20% of the world’s population lacks access to electricity – 95% of these people are in
sub-Saharan Africa or developing Asia (IEA, 2012). The IEA insists that neither business-asusual nor the full implementation of proposed policies and commitments will solve this
problem universally (IEA, 2012, p. 51). Additionally, the discussion of the ecological impacts
of fossil fuels has also been a crucial part of the energy debate as global temperatures are
projected to rise due in part to energy-related CO2 emissions (IEA, 2012). Renewable energy
has thus been offered as one of the solutions to some of these issues as it offers an
ecologically cleaner and more socially acceptable means of meeting some of the projected
increases in demand, as well as a more sustainable means of reaching some of the energy
users in developing and emerging countries. Furthermore, ecological and climate change
issues aside, it is also an option for improving the energy autonomy of countries in the
developing world (Brew-Hammond, 2010; Lay et al., 2013; Scheer, 2007).
Therefore, although renewable energies currently account for only about 13% of
global primary energy consumption, IEA projections offer hope, as the share of renewables is
expected to increase (IEA, 2012, p. 212). According to the New Policies Scenario, most of
the growth in renewable energy is expected to occur in the power sector4, which is expected
to remain the single largest element of primary energy demand (IEA, 2012, p. 61). Since this

4

‘Power sector’ refers to the electrical power supply sector – particularly when supplied by utilities. This sector
involves various stages, including generation, transmission and distribution.
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is due largely to increasing electricity consumption, it will become increasingly important to
focus energy strategies on end-user contexts, and low carbon technologies therefore become
increasingly important. Although the New Policy Scenario estimates the earth’s energy
reserves to be sufficient to meet projected demand for the next 21 years at least (IEA, 2013),
there has been a trend towards an increasing preference for cleaner, more socially acceptable
sources of energy, particularly renewable energy, in the new policies and subsidies adopted
globally (IEA, 2013).
However much of the talk around renewable energies has previously originated from
technological and scientific forums, where issues related to the improvement of renewable
energy technologies and systems continue to be raised and addressed on a repeated basis. The
issue of renewable and sustainable non-carbon energy alternatives has, in the last few
decades, been placed on several academic, research, political, and business agendas.
Strategies for the implementation of renewable energies have occupied the minds of the
world’s leaders, top professionals, grassroots enthusiasts and laypersons alike on forums
ranging from international conventions and a number of prominent government ministries
and agencies to local, low-key advocates of sustainable lifestyles, recycling and energy
efficiency. However, the dialogue on renewable energy technologies has now permeated
business research and scholarly agendas.
From a business or economic standpoint, there is now considerable academic and
research interest in the identification and development of mechanisms for bringing renewable
energies out of scientific laboratories and design studios and on to the market (Martinot,
Chaurey, Lew, Moreira, & Wamukonya, 2002) – that is, the commercialisation and
subsequent diffusion and uptake of renewable energies. However, despite considerable
political and social attention, even in the developed nations of Europe and in parts of Asia (in
particular India and China), the commercial use of renewable energies remains largely
restricted to niche markets (Balachandra, Kristle Nathan, & Reddy, 2010; Martinot et al.,
2002; Meijer, Koppenjan, Pruyt, Negro, & Hekkert, 2010, p. 13), while developing countries
and the United States still lack the strong governmental/policy support necessary to facilitate
the diffusion and uptake of renewable energy technologies (Jackson, 2011; Walsh, 2012).
Nonetheless, much of the growth in renewable energy uptake is still expected in
developing markets (IEA, 2012, p. 49). However, the global thrust towards increasing the
5

uptake of renewable energy technologies has been met by a number of challenges (Aslani &
Mohaghar, 2013; Reddy & Painuly, 2004; Zyadin, Halder, Kaehkoenen, & Puhakka, 2014).
In particular, developing and emerging countries tend to lack the political and physical
infrastructure and social incentives with which more developed countries are endowed and
the challenges to the deployment of renewable energy technologies are therefore arguably
greater in such countries (Martinot et al., 2002; Sarraf, Rismanchi, Saidur, Ping, & Rahim,
2013; Sklarew, 2011). Developing and emerging non-OECD countries therefore offer a
stimulating context within which to investigate some of the challenges faced by the agents of
increased renewable energy uptake.
Lessons from the past suggest that the transition to the complete diffusion and uptake
of renewable energy technologies is likely to be a slow process in the face of obstacles such
as the lack of political and physical infrastructure (Benson & Magee, 2014; Fouquet, 2010).
Renewable energy technologies can be categorised as being in the late learning and early
growth stages of diffusion (Balachandra et al., 2010; Simmie, 2012). These stages – the
earliest and longest – are characterised by research and development (R&D) activities, field
trials and increasing numbers of demonstration projects. In contrast, the late growth stage is
typified by simultaneously-maturing technology and institutional support infrastructure (see,
e.g., Ernst and Young, 2011; WorldBank, 2008; UNEP, 2012). Thus, the diffusion status of
most renewable energy technologies has been described as being in the ‘pre-commercial’ and
‘support commercial' stages of growth (Balachandra et al., 2010, p. 1847), as they lack
adequate institutional support. This is, arguably, especially the case for developing and
emerging countries.
On the other hand, several factors have been identified as enablers to the uptake of
renewable energies, including certain policy measures, market incentives and the role of new
business (IEA-RETD, 2013; IEA, 2013). In particular, although the role of business as a
whole (new or otherwise) has only recently entered the renewable energy debate, it has
become a key issue (Allan, Eromenko, Gilmartin, Kockar, & McGregor, 2015; Martinot et
al., 2002; Pacheco, Dean, & Payne, 2010). Especially in developing and emerging countries,
the role of social entrepreneurs within local energy industries has been investigated. Green
social ventures such as Grameen Shakti, for example, bring innovative approaches to
financing, marketing and pricing to the developing world. Grameen Shakti is a subsidiary of
6

Grameen Bank – an initiative started by Muhammad Yunus that defied previously held
assertions that doing business with the poor was not a viable approach to business (Wimmer,
2012; Yunus & Jolis, 1999). Grameen Shakti offers green solutions, such as clean cook
stoves and small-scale solar power, to poor villagers in Bangladesh for their household
lighting and energy needs. Similar to other microcredit schemes around the world, Grameen
found that, by offering bespoke systems coupled with individualised financing schemes
managed by local community groups (particularly groups of women), customers generally
repaid their loans faithfully. By offering a comprehensive renewable energy service designed
to address the unique and very specific problems of the locale, Grameen was able to create a
business model that has now been replicated and adapted in many other regions of the world.
Additionally, such entrepreneurial ventures engender innovative business strategies.
However, details of the entrepreneurs behind such ventures, specifically their perceptions of
the constraining environments in which they operate and their ability to overcome these
constraints, are yet to be discussed in detail in academia.
Indeed, entrepreneurship has been cited as an enabler of the uptake of renewable
energy technologies by driving institutional changes that create incentives for increasing the
uptake of renewable energy technologies (Brown, Hendry, & Harborne, 2007; Christensen,
Wells, & Cipcigan, 2012; Loock, 2011; Lovio, Mickwitz, & Heiskanen, 2011; Moore &
Wüstenhagen, 2004; Pacheco et al., 2010; Wüstenhagen & Boehnke, 2008). However,
entrepreneurs are entangled in a seemingly perpetual interplay with incumbents; they
endeavour to overcome institutional forces that are constraining to them but enabling to
incumbents, while simultaneously creating new institutions using the knowledge acquired
through their embeddedness within the incumbent setting (Garud, Hardy, & Maguire, 2007;
Hockerts & Wüstenhagen, 2010; Lovio et al., 2011). For instance, the introduction of
renewable energy technologies is disruptive to the incumbent locked-in fossil fuel-fired
energy infrastructure (Loock, 2011; Schoettl & Lehmann-Ortega, 2011), which increases the
uncertainty and perceived risks associated with the new technologies (Loock, 2011; Marcus
& Anderson, 2013; Schoettl & Lehmann-Ortega, 2011). Like other new and disruptive
technologies, this has the potential to stifle the development of the institutional support
mechanisms necessary for an alternative, renewable energy-powered system. However,
according to the literature on institutional entrepreneurship, entrepreneurs look to existing
constraints and inefficiencies as guides and sources of information that can assist with the
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improvement or even (re)creation of the path forward by instigating institutional change
(Garud & Karnøe, 2012; Garud, Kumaraswamy, & Karnøe, 2010; Tsoutsos & Staltiboulis,
2005; Woerlen, 2004).
Much of the work carried out on business constraints in developing and emerging
countries has focused on organisations, rather than individual agents (see, for example,
Antonites and Mungoni (2011); van Wyk (2012); WorldBank and IFC (2012) and Zyadin et
al. (2014)). However, in terms of sustainability and renewable energy, where institutional
changes and innovations are still in their infancy (Caron & Turcotte, 2009), individuals and
individual cognition are theorised to be influential in directing such changes (Heiskanen,
Lovio, & Jalas, 2011; Lucea, 2010; Thrane, Blaabjerg, & Møller, 2010). Institutional
constraints affect individual entrepreneurs’ abilities to dis-embed themselves from the
existing system and its status quo. The suggestion is that awareness of the limitations of their
situation is seen as a catalyst for entrepreneurial, potentially path-altering action.
Based on this perspective, this research operates under the assumption that
entrepreneurs, though individuals, are, through their ventures, important agents of the
renewable energy transition in developing and emerging countries. Building on this view, it is
proposed that the perceptions and attitudes of entrepreneurs towards the severity of the
constraints in their institutional environments affect their actions; that is, the ways in which
they make decisions about the form and operation of their renewable energy businesses. The
aim is therefore to explore and understand constraints from the viewpoint of the entrepreneur,
the entrepreneurs’ responses to these constraints, and the interactions between the two.

1.2 Research Problem and Questions
Particularly pertinent are the strategies and business models that may be used by
entrepreneurs to successfully manoeuvre challenging institutional environments and the
associated constraints in developing and emerging countries. Also of interest is whether and
to what extent the entrepreneurs intend and are able to enact their own institution-changing
power or agency and contribute to institutional changes that could catalyse the uptake of
renewable energy technologies in these contexts. The idea that, in order to mitigate the effect
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of their challenging institutional environments, developing markets require innovative, tailormade approaches to doing business is not a particularly new one. However, in recent times,
discussion of the issue has been carried out on ‘Base of Pyramid’ (BoP) forums, where
market entry and success strategies for developing and emerging countries have been
suggested to multi-national corporations (MNCs) and other existing businesses in the
developed world (Michelini, 2012; Prahalad, 2009; Schrader, Freimann, & Seuring, 2012).
However, while this conceptual debate tends to focus on (mostly large) existing MNCs
(Prahalad, 2009; Schrader et al., 2012), there is still considerable room for considering
practical issues concerning the adaptation of new ventures – entrepreneurs – to the
challenging institutional conditions in developing and emerging countries, especially portions
of their markets at the BoP (Kolk, Rivera-Santos, & Rufín, 2014).
Thus, this research is being conducted with the following aim:
Research Aim: To understand how renewable energy entrepreneurs respond
to the constraints faced in developing and emerging countries, and how this
affects their logics of value creation (business models).
To this end, the research will be further guided by two research questions that will inform and
underlie all aspects of data collection and analysis: ‘What are the key perceived constraints
faced by renewable energy entrepreneurs in developing and emerging countries?’ and ‘How
have renewable energy entrepreneurs structured their businesses’ logic of value creation in
response to identified constraints?’
As Sections 2.4 and 2.5 demonstrate, the institutional constraints associated with the
uptake of renewable energies are well-known, and the constraints faced by start-ups have
been addressed in the entrepreneurship literature. However, it is of interest to investigate any
potential overlap between renewable energy constraints and entrepreneurship constraints. In
this thesis, this is achieved by surveying the literature in both fields, with the following
question in mind: What are the constraints that may be faced by renewable energy
entrepreneurs? After conducting a literature review, it is clear that the two sets of constraints
remained conceptually separate. As Section 2.5 shows, a few authors have addressed the
issue from a renewable energy business perspective, but not from a business start-up
perspective. Furthermore, the issue of the constraints faced by renewable energy businesses
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needs to be approached both empirically and from the developing and emerging country
context, which represents an identified gap in the literature (refer to Chapter Two). Thus,
armed with a working list of literature-derived combined renewable energy and
entrepreneurship constraints, this study investigates the extent to which entrepreneurs
perceive these constraints are representative of the issues they face while starting and running
their businesses. It is also important to note that this research focused on the institutional,
rather than the resource, constraints faced by entrepreneurs – a distinction that is not often
made in the literature on entrepreneurial constraint (Casero, Almodóvar, Escobedo, Martínez,
& Mogollón, 2013). This particular line of enquiry was guided by the following research
question:
Research Question 1: What are the key perceived constraints faced by
renewable energy entrepreneurs in developing and emerging countries?

Entrepreneurship has been touted as a solution for developing and emerging countries
(Adomako & Danso, 2014; Bruton, Ketchen Jr, & Ireland, 2013; Kiss, Danis, & Cavusgil,
2012; Manolova, Eunni, & Gyoshev, 2008; Samli, 2009). Although there is a dearth of
literature that addresses, specifically, renewable energy entrepreneurship, studies focusing on
entrepreneurship in the institutional environment and understanding the entrepreneurial
process and how entrepreneurs develop their ventures have revealed certain research
opportunities. First, an investigation is needed into which aspects of the institutional
environment in developing and emerging countries constrain or enable renewable energy
entrepreneurs, and the extent and nature of the influence of the institutional environment on
how entrepreneurs perceive and develop their logics of value creation. Second, another
pertinent line of enquiry is the extent to which the renewable energy entrepreneurs’ logics of
value creation (i.e. their business models) point to the potential for institutional
entrepreneurship and institutional change. That is, the entrepreneurs’ intention to overcome
institutional constraints and, potentially, enact their own institution-changing power or
agency. This may allow us to understand whether and to what extent entrepreneurs are
invested in bringing about institutional change in developing and emerging countries. Third,
in the renewable energy literature, especially in the context of non-utility businesses
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(Balachandra et al., 2010), there has been a lack of focus on the firm-internal5 strategies,
which can be adopted in order to respond to and, potentially, overcome the constraints faced.
Therefore, together with the novelty of the contexts under study, these research opportunities
(discussed in further detail in Chapter Two) lead to the following line of enquiry:
Research Question 2: How have renewable energy entrepreneurs structured
their businesses’ logic of value creation6 in response to identified constraints?

Thus the research framework for this study involves two main components; it was
anticipated that the findings for the first would inform the understanding of the subsequent
component. That is, the study investigated the entrepreneurs’ perceptions of the importance
of the constraints faced, as well as their responses to these constraints and the effect on their
logics of value creation (i.e. their business models). This framework is illustrated in Figure 1.

Figure 1 Research questions investigated

‘Firm-internal’ refers to strategies that include adapting aspects of the structure and operations of the business
itself in order to overcome constraints, as opposed to firm-external strategies such as engaging in oral or textual
discourse with other businesses and societal entities in support of change.
5

In this study, the ‘logic of value creation’ is used as a definition of the term ‘business model’, and refers to a
description of the framework of how a business designs and executes its value creation and revenue generation
efforts. Osterwalder’s business model canvas depicts this by providing a framework for understanding how all the
elements of a business (Osterwalder proposes there are 9 key elements) fit together in light of the aim of creating
value and generating revenue. This framework is used as a tool for analysis of participants’ businesses.
6
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Together, the findings from both research questions fulfil the research aim of
understanding how entrepreneurs respond to constraints in developing and emerging
countries, and how these responses may affect and be reflected in their logics of value
creation (that is, their business models).

1.3 Theoretical Framework
Before proceeding however, it is necessary to outline the theoretical framework that
was used as the foundation for this research. Given the aim and research questions identified,
the research is being approached from an institutional entrepreneurship perspective.
Institutional theory has been used extensively in recent times to help understand the rule- and
norm-reinforcing institutions or forces that shape entrepreneurial action in particular fields of
practice (Bruton, Ahlstrom, & Li, 2010; Busenitz, Gomez, & Spencer, 2000; Kiss et al.,
2012; Urban, 2013). Here, “institutions” does not refer only to formal rules and systemic
entities per se, but can also refer to informal norms, values and social or market interactions,
within which organisations are immersed (Oliver, 1991, 1997; Rivera, 2004; Zucker, 1987).
This study’s focus on the influence of the institutional environment – in particular
institutional constraints – on individual renewable energy entrepreneurs, and the
entrepreneurs’ ability to overcome these constraints, evokes the classical debate about the
duality of institutional structure and entrepreneurial agency. This debate has been captured by
institutional theorists in the form of the concept of the paradox of embedded agency. The
embedded agency paradox poses the question of how – that is, through what means and in
response to what triggers – entrepreneurs can overcome the very institutional structures that
constrain them and, potentially, enact their own institution-changing power or agency.
While embedded agency resonates with the research’s investigation of the constraints
faced, theories of how individuals can act as ‘institutional entrepreneurs’, influencing or
creating institutional structures that advance their own interests, apply to this study’s
investigation of how entrepreneurs respond to/cope with the constraints faced and the
influence of these responses on the business structure of their ventures. Also, as the research
aim is concerned with how renewable energy entrepreneurs adapt their logics of value
creation in order to cope with the constraints faced, emerging theory on the structure of
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business models, specifically the business model canvas, is used as the lens through which
the entrepreneurs’ logics of value creation (i.e. their business models) are analysed.

1.4 Structure of the Thesis
This thesis consists of seven chapters. From here, it is structured as follows:
Chapter Two presents a review of the literature relevant to this study: Section 2.1
begins with an introduction of the literature-informed conceptual framework of the research
and focuses on the existing theoretical insights into entrepreneurship, institutional
entrepreneurship and embedded agency; Section 2.2 is a contextual literature review, which
focuses specifically on the institutional environments in developing and emerging countries,
as well as existing knowledge of constraints to the uptake of renewable energy technologies.
Chapter Two establishes that institutional entrepreneurship’s concept of embedded agency is
the theoretical backbone of the research. This is because embedded agency is based on the
idea that institutional constraints can affect entrepreneurial action.
The first half of Chapter Three presents the ontological viewpoint that influenced the
design and conduct of the research – that is, structuration theory. The second half of Chapter
Three explains the data collection and analysis methods used in the research. Chapters Four
and Five are the thesis’ two findings chapters; while Chapter Four reports on the participating
entrepreneurs’ rankings of the constraints faced and their responses to these constraints,
Chapter Five presents the results of the business model analysis of their responses to the
constraints. An overview of the findings, including the demographics of the entrepreneurs in
the study can be found at the start of Chapter Four, and it is in this chapter that the
entrepreneurs’ ‘active’ and ‘passive’ responses to constraint are introduced and discussed,
ending with a table of findings that elaborates on the reasons that their responses have been
categorised as such, and that also theorises about the rationales behind these responses.
Chapter Five uses the business model canvas to describe the four main types of renewable
energy businesses identified in the study, and reports on the findings from the use of the
business model canvas as a means of analysing the emerging themes from the interviews.
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Chapter Six discusses the research findings, as well as the implications for theory and
research. It is in this chapter that the entrepreneurs’ dual roles within their specific fields are
highlighted, along with other contributions to embedded agency theory. Finally, the thesis
concludes with Chapter Seven, which summarises how the research has answered the
research questions presented in Section 1.2
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LITERATURE REVIEW
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This chapter elaborates on the Theoretical Framework first introduced in Section 1.3,
and is divided into two sections.
Section 2.1 introduces and discusses the theoretical framing of this research –
institutional entrepreneurship, specifically the theory of embedded agency, as this offers a
useful lens through which the effect of institutional constraint on entrepreneurial action may
be viewed. It begins with a review of the literature on entrepreneurship (the individual and
the venture) and entrepreneurial constraints. Section 2.2 puts entrepreneurial constraints in
focus, discussing the main constraints highlighted in the literature, and this study’s focus on
one type of constraint, that is, institutional constraints. Section 2.3 then reviews and discusses
the existing literature that focuses on how entrepreneurs may respond to and overcome
institutional constraint. It is here that the concept of embedded agency is introduced as an
important theoretical foundation for conceptualising entrepreneurial action despite
institutional constraint. Finally, as the business model is used as an analytical tool in this
research, the Business Model Canvas is introduced in Section 2.3.3.
Sections 2.4 to 2.6 constitute the contextual literature review, which is necessary for
understanding both facets of the institutional environment under study – that is, the renewable
energy and developing and emerging country institutional environments. Section 2.4
therefore describes the institutional setting faced by renewable energy entrepreneurs in
developing and emerging countries, and Section 2.5 highlights the main institutional
constraints that renewable energy entrepreneurs face. The main constraints and challenges
highlighted in the literature are presented, along with postulations, also from the literature, on
the business strategies that are best suited to overcoming them. Section 2.6 presents the
findings from a comparison of the parameters of this research with those of some similar
studies found in the literature.
The institutional entrepreneurship literature says that entrepreneurs, through their
ventures, act as agents of change in their institutional environments. The literature also says
that these agents are faced with various constraints that have the paradoxical effect of both
encouraging and discouraging their entrepreneurial, change-inspiring action. Given the
growing prominence of embedded agency theory, this literature review highlights three main
gaps that are addressed by this research:

16

 First, although embedded agency theory highlights the ability of constraints to have a
paradoxical effect on entrepreneurs’ change-inspiring action, the research to date has
been approached from a meso- to macro-level perspective. As a result, the arguments
put forward for the existence of this paradoxical effect lack a solid grounding in
understanding the entrepreneurs’ own way of making sense of the constraints faced.
This research therefore takes a more micro-level approach – that is, it itemises and
investigates entrepreneurs’ own perceptions of (the severity of) the key institutional
constraints faced – thereby helping to strengthen the foundations of embedded agency
theory.
 Second, although the literature acknowledges that, in general, constraints can have a
creativity-inspiring effect on entrepreneurial action, extant theory has been
overwhelmingly descriptive, but rarely prescriptive. Therefore, rather than simply
describing the actions taken by entrepreneurs in response to constraints, there is a
need for the literature to specify which constraints and which actions may best
improve the entrepreneurs’ ability to influence institutional change. This research
does this by not only matching certain actions to specific constraints, but also by
adding to our understanding of whether and to what extent specific institutional
constraints have a creativity-inspiring effect on entrepreneurs’ actions.
 Third, although it has been acknowledged that some institutional environments
feature far fewer constraints that others, the literature has had a disproportionate focus
on developed countries (with, arguably, fewer institutional constraints), rather than
developing and emerging countries (with, arguably, more institutional constraints).
This research focuses on entrepreneurs operating in developing and emerging
countries.
This literature review leads to a summary of the main constraints highlighted in the
literature. In particular, the contextual literature review has been structured such that it ends
with seven groups of constraints derived by consolidating the literatures on renewable energy
and entrepreneurial institutional constraints. These seven literature-derived constraints –
inadequate access to institutional finance, high technology price, insufficient demand, lack of
skilled labour, underdeveloped physical infrastructure, power of incumbents and inadequate
government or policy support – have informed the methods used in this research.
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THEORETICAL LITERATURE REVIEW
The theoretical framing of this research is conceptualised as follows, and as shown in
Figure 2 below:

Figure 2 The conceptual framework of this research

This is the conceptual frame of this research: the entrepreneur, as an agent, is not only
influenced by but is also capable of influencing his/her institutional environment, and his/her
venture is the medium by which these influences are captured and enacted. Sections 2.1 to 2.3
explain this framework in greater detail. The subsequent review of various aspects of the
entrepreneurship literature has been organised in light of this conceptual framework, the
various elements of which are highlighted and referred to accordingly.
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2.1 Entrepreneurship
This section will explore the extant literature in order to answer two questions that are
pertinent to the foundations of this research: ‘Who is the entrepreneur and why is he/she able
to act as an agent of change in the institutional environment?’ (Position 1 in Figure 2,
presented in Section 2.1.1) and ‘What are the theorised entrepreneurial processes involved in
starting a new venture, and how are these affected by entrepreneurial agency?’ (Position 5 in
Figure 2, presented in Section 2.1.2). Before proceeding however, the following paragraphs
provide an introduction to entrepreneurship as well as a summary of the main historical and
contemporary definitions of entrepreneurship.
‘Entrepreneurship’ has become one of business’ biggest buzzwords. On the micro
level, entrepreneurship may be seen as a mark of enterprise, independence and innovation
while, on the macro level, entrepreneurship can be viewed as a life-giving force in the global
economy. Yet, an exploration of scholarly literature on the subject has revealed that there
appears to be a lack of consensus on the definitions of entrepreneurship and the entrepreneur
(see Table 1). However, rather than having an exclusionary effect, this lack of consensus has
led instead to a wide variety of activities being characterised as entrepreneurship.
Entrepreneurship theory has thus referred to the variety of explanations that have been
advanced in response to the question of why, how, through whose actions and to what extent
new ideas, technologies and organisations arise (see Schumpeter (1934), McClelland (1961),
Shane and Venkataraman (2000) and Walley and Taylor (2002) for examples).
Scholarly exploration of entrepreneurship theory may be traced at least as far back as
the early 1900s. The development of the literature has been influenced by three main
traditions: the German tradition, influenced by the work of Schumpeter and von Thuenen, the
Austrian tradition, influenced by Mises, Kirzner and Shackle, and the Chicago tradition,
based on Knight and Schultz (Herbert & Link, 1989). Yet it is the work of Joseph
Schumpeter (Schumpeter, 1934, 1939, 1942, 1947) that seems, arguably, to have had the
greatest impact on the development of entrepreneurship theory. The mainstay of
Schumpeter’s work was his conceptualisation of entrepreneurship as a disequilibrating rather
than an equilibrating force (Schumpeter, 1942). He also introduced the idea of creative
destruction, which refers to the destruction of existing or passé ideas and institutions caused
by the introduction of new ones (Schumpeter, 1939, 1942, 1947).
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Although a variety of definitions of entrepreneurship exists, one might find that they
may be broadly divided into two categories: definitions that view entrepreneurship as the
development and creation of new ideas and innovations, and opportunistic change, both
abstract and tangible (see definitions advanced by Schumpeter (1934), McClelland (1961)
and Shane and Venkataraman (2000) for examples), and those that view it as the founding
process for (business) ventures (see definitions advanced by Schumpeter (1934), Cantillon
(1755) and Walley and Taylor (2002) for examples). It should be noted however that while
the former refers only to the idea generation process, the latter may be interpreted as being
all-encompassing as the process of venture formation is theorised to include early idea
generation stages (Sarasvathy, 2001, 2004; Shane, 2003; Shane & Venkataraman, 2000).
Examples of some of the most prominent definitions in both categories are provided in Table
1. This research has adopted the more comprehensive definition, opting to define
entrepreneurship more generally as the starting up, running and (potentially, but not
inevitably) growth of a new business venture (Gartner & Shane, 1995; Walley, Taylor, &
Greig, 2010).
Table 1 Some of the more commonly cited foundational definitions of entrepreneurship

Author(s)

Definition

Cantillon (1755)

Entrepreneurship is any kind of self-employment.
Entrepreneurs buy at certain prices in the present and sell at
uncertain prices in future, and are therefore bearers of
uncertainty.

Knight (1921)

The entrepreneur predicts and acts upon market changes

Schumpeter (1934)

Entrepreneurs are innovators who implement entrepreneurial
change within markets, where entrepreneurial change has 5
manifestations: 1) the introduction of a new good or quality
thereof; 2) the introduction of a new method of production; 3)
the opening of a new market; 4) the exploitation of a new
source of supply; and 5) the re-engineering/organization of
business management processes.

McClelland (1961)

Entrepreneurs have a high motivation to achieve – a trait that
directly corresponds to the entrepreneurial process. The
entrepreneur is a risk taker.

Kirzner (1983)

The entrepreneur recognizes and acts upon market
opportunities. The entrepreneur is essentially an arbitrageur
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Author(s)

Definition

Venkataraman (1997)

The discovery, evaluation and utilisation of future goods and
services.

Shane and Venkataraman
(2000)

The field of entrepreneurship involves the study of source of
opportunities; the process of discovery, evaluation and
exploitation of opportunities; and the set of individuals who
discover, evaluate and exploit them.

Bosma, Coduras, Litovsky,
and Seaman (2012)

Any attempt at new business or new venture creation, such as
self-employment, a new business organization, or the
expansion of an existing business, by an individual, a team of
individuals, or an established business

The lack of consensus on a definition highlights the complexity of entrepreneurship as
a phenomenon in scholarly research as entrepreneurship has indeed been studied from a
variety of research perspectives, on both the micro- and macro-levels, and in a range of
disciplinary traditions. In the management tradition however, entrepreneurship has been
largely approached as the study of the relationship between entrepreneurs and the sources of
opportunities (see Shane (2000, 2003) and Sarasvathy (2001) for example), as well as the
contextual and normative phenomena and processes governing this relationship (see Sarason,
Dean, and Dillard (2006), Garud et al. (2007) and Garud and Karnøe (2012) for example).
Thus, two broad areas of research that are relevant to the aims of this study have been
identified: work that focuses on the entrepreneurs themselves, and those that focus on the
opportunity-identification and -exploitation processes that may eventually lead to venture
formation. This is important to know because the following two sections (2.1.1 and 2.1.2)
focus on each area of research in turn. Additionally, it is also important to note that a
distinction is made between entrepreneurship and innovation, whereby innovation may refer
to new artefacts or ideas, but entrepreneurship focuses on the starting up of businesses
associated with such ideas. This study is therefore intentionally focused on entrepreneurship,
which excludes literature on small business management and firm creation, which do not
ordinarily refer to the entrepreneur and his/her business interchangeably.
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2.1.1 Entrepreneurs as Agents (Position 1)

This section aims to answer the question ‘Who is the entrepreneur and why is he/she
able to act as an agent of change in the institutional environment?’ In particular, exploring the
literature’s characterisations of the persona of the entrepreneur highlights the entrepreneur’s
propensity for action.
There is an ongoing debate among entrepreneurship researchers about whether and to
what extent there exists a relationship between an individual’s persona and his/her
entrepreneurial orientation and the success of his/her venture. The conceptual backbone of
this line of inquiry is that because entrepreneurs are theorised as displaying potentially
different behaviours from other groups (such as managers) in terms of their heightened ability
to identify and exploit viable opportunities (Ahmetoglu, Leutner, & Chamorro-Premuic,
2011; Zhao, Seibert, & Lumpkin, 2010), there is a need to investigate the characteristics that
lead to such behaviour (Ahmetoglu et al., 2011; Kuratko, 2007). Who is the entrepreneur?
What lies behind his/her entrepreneurial actions – actions that, if leveraged in the right ways,
could bring about change in the institutional environment?
The literature has developed under the assumption that certain personal characteristics
determine entrepreneurial endeavour (Rauch & Frese, 2000, 2007). Over the years, there has
also been considerable focus on the development and analysis of entrepreneurial typologies
and categories of entrepreneurial motivations. For example Linnanen (2002), Vega and
Kidwell (2007), Walley and Taylor (2002) and Walley et al. (2010) have each offered
different typologies, which have made valuable contributions to entrepreneurial
understanding. These typologies provide a framework for finding possible correlations
between entrepreneurial characteristics and success of the resulting business venture (Baum
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& Locke, 2004; Vega & Kidwell, 2007; Woo, Cooper, & Dunkelberg, 1991). For instance,
studies of ecopreneurship focus on the relationship between characteristics such as social
background, personality, skills, market understandings and motivations (Eckhardt & Shane,
2003; Goss, 2005; Kirkwood & Walton, 2010b; Meek, Pacheco, & York, 2010) and the fate
of the resulting venture. Thus, it appears that the success and efficacy of entrepreneurial
action are tied in with the nature of the entrepreneur, the individual.
In the 1980s, there were calls to abandon the study of entrepreneurial characteristics
due to a lack of substantial evidence of any significant relationship between personal
characteristics and entrepreneurial success (see Brockhaus and Horwitz (1985), Low and
MacMillan (1988), Aldrich (1999), Gartner (1985) and Gartner (1989) for example). For
instance, Gartner (1985) argued that, as evidenced by the difficulty of crafting an allencompassing definition of entrepreneurship, since entrepreneurs are an extremely
heterogeneous group it is neither feasible nor useful to attempt to generate a profile of the
average entrepreneur nor, by extension, the average entrepreneurial personality profile.
However, a resurgence of interest in the topic (see, for example, Rauch and Frese (2000),
Baum, Locke, and Smith (2001), Baum and Locke (2004) Chakravarthy and Lorange (2008),
Hwee Nga and Shamuganathan (2010) and Ong and Ismail (2013)) has produced research
that confirms that the entrepreneur’s character is different from that of other groups and that a
relationship between these differences and entrepreneurial success does potentially exist
(Rauch & Frese, 2007; Zhao et al., 2010).
For instance, largely influenced by personality research in psychology, some
entrepreneurship researchers have found that entrepreneurs rated higher on broad
characteristics such as conscientiousness, emotional stability, and openness (Zhao & Seibert,
2006) than managers performing non-entrepreneurial roles. Such broad characteristics have
been found to be associated with entrepreneurial intentions, tendency to own a business or
business performance (Brandstätter, 2011; Zhao & Seibert, 2006; Zhao et al., 2010).
However, such studies have failed to generate consensus on whether such traits are reliable
predictors of the success and efficacy of entrepreneurial action per se (Baron, Frese, & Baum,
2007; Leutner, Ahmetoglu, Akhtar, & Chamorro-Premuzic, 2014). Instead, findings from
entrepreneurship research have shown that entrepreneurial success may be more clearly
linked to more specific, narrow characteristics. Such characteristics include risk aversion
(Leutner et al., 2014; Stewart & Roth, 2001), creativity (Knight, 1921; Leutner et al., 2014;
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Mill, 1954; Schumpeter, 1934, 1939), need for achievement, proactiveness, self-confidence
and autonomy (Collins, Hanges, & Locke, 2004; McClelland, 1961; Rauch & Frese, 2007;
Stewart & Roth, 2007) as “they rely on explicit descriptions that are task specific” (Leutner et
al., 2014, p. 59). In particular, entrepreneurial proactiveness has received considerable
attention in the institutional entrepreneurship literature, where theories of the entrepreneur as
an action-oriented agent, proactively addressing and (potentially) changing constraints in
their institutional environments have been developed (Dorado, 2005; Garud et al., 2007;
Hardy & Maguire, 2008).
Indeed, entrepreneurship researchers seem to have largely agreed on this particular
aspect of entrepreneurship: action-orientedness (Baker & Nelson, 2005; Hardy & Maguire,
2008; Sarasvathy, 2001). That is, the entrepreneur’s tendency towards actively carrying out
tasks as a means to particular ends in his endeavours. The action-orientedness and market and
creative foresight involved in entrepreneurial activities is a common feature of some of the
most prominent definitions of the entrepreneur, which describe the entrepreneur as
generating new ideas (e.g. (Schumpeter, 1934)), creating and managing new organisations
(e.g. Gartner (1989)), recognising and exploiting opportunities (e.g. Shane and Venkataraman
(2000)) or, at least, expressing an intent to do so (e.g. Stewart and Roth (2001)). Whether one
characterises the entrepreneur as being proactive as Schumpeter (1934) did, or as reactive as
Kirzner (1983) has, action is implicit in the very definition of the entrepreneur. This therefore
appears a characteristic of the entrepreneur on which there is some consensus. This feature of
the entrepreneurial persona is particularly useful for framing this research, as the study is
focused on action; that is, the actions taken by entrepreneurs in response to the constraints
faced. The notion of agency and the agent are both defined in terms of control – that is, the
individual’s awareness of and control of his/her social situation, and their ability to act
accordingly (Battilana, 2006; DiMaggio, 1988; Garud & Karnøe, 2012; Giddens, 1984). That
much of the classical (Kirzner, 1983; Schumpeter, 1934) and contemporary (Battilana, 2006;
Battilana, Leca, & Boxenbaum, 2009; Garud et al., 2007; Garud & Karnøe, 2012; Seo &
Creed, 2002) entrepreneurship literatures refer to entrepreneurs as agents of change, as well
as finding that the characteristics of proactiveness and action-orientedness are ascribed to
entrepreneurs (Collins et al., 2004; McClelland, 1961; Rauch & Frese, 2007; Stewart & Roth,
2007), justify this study’s conceptualisation of entrepreneurs as agents (Position 1).
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Aspects of the entrepreneurship literature focused on the relationship between the
entrepreneur and his venture describe both the start-up and ongoing management processes as
being ripe with thoughtful actions carried out in response to institutional stimuli, especially
constraints.

2.1.2 The Venture as the Nexus Between the Entrepreneurial Agent and
his/her Environment (Position 5)

This section aims to answer the question ‘What are the theorised entrepreneurial
processes involved in starting a new venture, and how are these affected by entrepreneurial
agency?’ The literature suggests that formation and operation of a venture is driven by the
entrepreneur’s means or resources, as well as conditions in his/her institutional environment.
Exploring the literature’s conceptions of the entrepreneurial processes involved in
venture formation has shown that the entrepreneurs’ perceptions of and responses to
constraints have the potential to affect the formation and form of their ventures (Position 5)
(Baker & Nelson, 2005; Child & Tsai, 2005; Gibbert, Hoegl, & Valikangas, 2014;
Sarasvathy, 2004). Entrepreneurs conceive and act upon opportunities, informed by their own
prior knowledge and past experiences (Shane, 2000), including their knowledge of the extent
of their resources, both tangible and intangible (Baker & Nelson, 2005; Sarasvathy, 2001,
2008). In addition, some studies have started to explore how the amount of resources at hand
shapes opportunity identification (Baker and Nelson, 2005; Garmaise, 2008; Haynie,
Shepherd and McMullen, 2009). Conceptualisations of the entrepreneurial process have
already begun to be advanced with the development of the theories of effectuation and
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bricolage, which have been proposed as alternatives to more traditional conceptualisations of
opportunity exploitation and business model formation (Baker, Miner, & Eesley, 2003; Baker
& Nelson, 2005; Fisher, 2012; Sarasvathy, 2001; Shah & Tripsas, 2007).
The ‘classic’ (Shah & Tripsas, 2007) view of the entrepreneurial processes occurring
at the individual-opportunity (IO) nexus has now come to be referred to as causation or a
causal approach to entrepreneurship (Sarasvathy, 2001, 2004). In this traditional approach
(illustrated in Figure 3), individuals plan their course of action (often, but not always, in the
form of a business plan) before execution; that is, before proceeding to exploit an identified
opportunity. Resources are raised to help the entrepreneur pursue the opportunity and, after
start-up, as and when business challenges arise, the entrepreneur first plans, then executes
solutions to these challenges. The idea behind causation is that the entrepreneur begins with a
particular goal in mind, and then selects the relevant means and devises a plan or strategy to
achieve that goal (Sarasvathy, 2001, 2004, 2008).

Figure 3 The classic (causation) approach to entrepreneurship and entrepreneurial
constraint
Source: Fisher (2012)

However, the effectuation view of the entrepreneurial process espouses a means- or
resources-oriented view of how entrepreneurs develop and execute their plans for their
businesses. First proposed by Sarasvathy (2001), effectuation resolves two main
shortcomings of the traditional causation approach: its assumption that not only is the
environment in which entrepreneurs are immersed static, but that there are aspects of a
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business’ future that can be predicted and measured, as well as its assumption that
entrepreneurial opportunities are objective and a priori in nature (Fisher, 2012; Sarasvathy,
2001, 2004). Therefore, effectuation suggests that entrepreneurs begin by carefully
considering their means, and then devise their business strategies based on the extent or
limitations of these means. In this view, entrepreneurs design and develop their ventures as
they go along – that is, rather than focusing on predetermined goals, new goals emerge and
evolve as new opportunities become apparent (Chandler, DeTienne, McKelvie, & Mumford,
2011; Fisher, 2012; Hugo & Garnsey, 2005). Effectuation is distinguished from causation by
its focus on affordable losses, leveraging strategic relationships and exploiting contingencies,
which are explained in Table 2. Table 2 compares effectuation and another alternative view of
the entrepreneurial process, bricolage, to the traditional causation approach.

Table 2 Comparison of theories of the entrepreneurial process (Adapted from Fisher (2012))
CAUSATION

Explanatory
factors




EFFECTUATION

Outcome is given
 Set of means are given
Select between
 Select between possible effects
means to achieve
that can be created with those
the outcome by:
means by:
1. Starting with ends
1. Starting with means
2. Analysing
2. Applying the affordable loss
expected return
principle, i.e. making
3. Doing
decisions based on what one is
competitive
willing to lose […] the
analysis
alternative is to make resource
4. Controlling the
allocation decisions based on
future
probabilities and expected
returns.
3. Establishing and leveraging
strategic relationships
4. Leveraging contingencies, i.e.
embracing unexpected events
and turning them into
profitable opportunities

BRICOLAGE


Make do with what is
at hand
 Create something
from nothing by:
1. Making do
2. Combining
resources for new
purposes
3. Using resources at
hand
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CAUSATION

The

assumptions
and limitations
underlying the
theory


Static, linear
environment
Predictable aspects
of an uncertain
future are
discernible and
measurable
Entrepreneurial
opportunities are
objective and
identifiable a priori

EFFECTUATION




Dynamic, non-linear and

ecological environments
Future is unknowable and not

measurable
Entrepreneurial opportunities are
subjective, socially constructed,
and created through a process of

enactment

BRICOLAGE
Resource
environments are
socially constructed
Entrepreneurs
confront situations of
significant resource
constraint
Entrepreneurs have
access to some
resources on hand
that can be used to
“make do”

Bricolage (Baker et al., 2003; Baker & Nelson, 2005), also a means-oriented view of
how entrepreneurs develop and execute their plans for their businesses, hypothesises that
entrepreneurs are aware of the means or resources at their disposal and develop their business
strategies and survive by simply ‘making do’ with the means at hand (Baker & Nelson, 2005;
Senyard, Baker, & Davidsson, 2009). The concept of improvisation with what is at hand was
introduced by Levi-Strauss (1966), but was defined in the entrepreneurial context as “making
do by applying combinations of resources at hand to new problems and opportunities” (Baker
& Nelson, 2005, p. 333). Though conceptually similar to traditional effectuation in terms of
its means- rather than ends-orientation, bricolage may be distinguished in two ways. First, it
emphasises entrepreneurs’ combination of existing resources for new purposes – that is,
entrepreneurial improvisation and, second, it is used as a theory for understanding the start-up
and strategic development process in resource-scarce or particularly penurious or
challenging environments (Baker & Nelson, 2005; Desa, 2012; Fisher, 2012; Halme,
Lindeman, & Linna, 2012; Linna, 2013; Senyard, Baker, Steffens, & Davidsson, 2014;
Winkel, Vanevenhoven, Yu, & Bronson, 2013). These differences are also highlighted in
Table 2. Particularly with regards to ‘making do’ with the firm-external resources at
hand, the term ‘external bricolage’ has emerged (Vanevenhoven, Winkel, Malewicki,
Dougan, & Bronson, 2011) and, when applied to one’s use of human or network resources,
may also refer to social (DiDomenico, Haugh, & Tracey, 2010; Sunley & Pinch, 2012) or
network bricolage (Baker & Nelson, 2005).
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Sarasvathy (2001) introduced the concept of the effectual nature of the processes
involved in firm development with the following statement: “scholars have traditionally
assumed the existence of artefacts such as firms/organizations and markets. I argue that an
explanation for the creation of such artefacts requires the notion of effectuation. Causation
rests on a logic of prediction, effectuation on the logic of control” (p.243). Indeed, the
arguments put forth in justification of an effectual view of entrepreneurship and firm
foundation have to date been distilled to a two-faceted dialogue of entrepreneurial
inevitability versus entrepreneurial contingency. What is the role of the notion of control, that
is, agency, in the entrepreneurial process, and to what extent are entrepreneurial outcomes
predictable or inevitable? The conceptualisation of effectuation and bricolage upon a ‘logic of
control’ brings entrepreneurial agency to the fore, suggesting that not only are entrepreneurs’
business strategies contingent upon their own perceptions of the opportunities and constraints
in their environments, but the outcome or success of these strategies is also contingent upon a
number of action-oriented decisions made along the way.
Two insights offered by the effectuation dialogue that are important for this research
are its focus on understanding entrepreneurial process and agency under constraint, and its
introduction of the concept of bricolage, which provides an opportunity for an exploration of
the effect of institutional constraints (Position 2), rather than resource constraints, on
entrepreneurial action. As Table 2 shows, bricolage theory was developed under the
assumption that resource environments are socially constructed – that is, the theorised
source/cause of resource constraints is institutional constraint, or deficiencies in the
institutional environment. Bricolage therefore theorises the entrepreneur’s venture (Position
5) as a product of improvising agency and the institutional environment.
This section has explored the extant literature in order to answer two questions that
are pertinent to the foundations of this research: ‘Who is the entrepreneur and why is he/she
able to act as an agent of change in the institutional environment?’ (Position 1, presented in
Section 2.1.1) and ‘What are the theorised entrepreneurial processes involved in starting a
new venture, and how are these affected by entrepreneurial agency?’ (Position 5, presented in
Section 2.1.2). Both effectuation and bricolage present the entrepreneur’s venture as a
product of his/her improvising agency. However, while the literature on the effectuation
approach emphasises managing and responding to resource constraints as an important
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feature of the entrepreneurial start-up process, bricolage embraces the notion of institutional
constraint with its focus on penurious environments. This is important to know because this
research focuses on institutional rather than resource constraints – a decision which is
explained in the following section, Section 2.2.

2.2 Entrepreneurial Constraints
The preceding sections explored the literature in order to answer the questions ‘Who
is the entrepreneur and why is he/she able to act as an agent of change in the institutional
environment?’ and ‘What are the theorised entrepreneurial processes involved in starting a
new venture, and how are these affected by entrepreneurial agency?’. This section continues
this discussion by introducing the literature’s coverage of constraint as one of the forces of
the institutional environment underlying and shaping the entrepreneurial process involved in
starting a new venture. The need for this section was not decided a priori, but is born out of
the study of the effectuation and bricolage literatures’ focus on constraints as crucial starting
points in the entrepreneur’s process of opportunity exploitation (refer to preceding section).
Bricolage, in particular, focuses on institutional constraint as a starting point. For reasons
explained in Section 2.2.2, such constraints are particularly pivotal to this research.

2.2.1 Resource Constraints
Basic dictionary definitions of the word ‘constraint’ describe it as something that limits
or restricts and, conventionally, the use of the notion of constraint has had negative
connotations (Merriam-Webster, 2014; Oxford, 2014). Scholarly research on constraint in the
management and organisation literatures is no exception and scholars in this field have
focused their efforts on addressing and minimising the negative effects of constraints
(Gibbert et al., 2014; Pinkse & Kolk, 2007; Rao & Drazin, 2002). However, focusing on the
ability of constraints to ruin a business or venture does not account for the mounting evidence
to suggest that many firms (particularly new ones) find promising opportunities and survive
(Baker & Nelson, 2005; Gibbert & Scranton, 2009; Katila & Shane, 2005; Van Burg,
Podoynitsyna, Beck, & Lommelen, 2012), or even prosper (Xheneti & Bartlett, 2012), under
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highly constraining conditions. It is with this failing in the logic of the argument that
constraint is bad that the entrepreneurship literature has taken issue. Indeed, from an
entrepreneurship perspective, it has been suggested that constraints play a dual role, as they
both hinder and help the process of venture formation and growth (Baker & Nelson, 2005;
Gibbert, Hoegl, & Välikangas, 2007; Katila & Shane, 2005; Sarasvathy, 2001, 2004; Senyard
et al., 2014).
Much of the literature on entrepreneurial constraints focuses on resource constraints
(Dolmans, van Burg, Reymen, & Romme, 2014; George, 2005; Katila & Shane, 2005; Voss,
Deepak, & Giraud, 2008; Werbel & Danes, 2010) because, as discussed in the preceding
section, the amount and availability of resources affects the entrepreneur’s ability to exploit
opportunities, as well as the form of his/her venture. Examples of resource constraints
identified by researchers in management include financial, physical, and knowledge-based
constraints (Bhatt & Altinay, 2013; Grichnik, Brinckmann, Singh, & Manigart, 2014). Table
3 shows the types of entrepreneurial resource constraints identified in the literature.

Table 3 Types of entrepreneurial resource constraints

Resource Constraints

Examples of Author(s)

FINANCIAL RESOURCE
CONSTRAINTS

(Bhatt & Altinay, 2013; Bradley, Wiklund, & Shepherd,
2011; George, 2005; Gibbert et al., 2014; Gibbert et al.,
2007; Grichnik et al., 2014; Hoegl, Gibbert, & Mazursky,
2008; Hulsink & Koek, 2014; Petrova, 2012; Tolciu, 2011;
Voss et al., 2008)

PHYSICAL / MATERIAL
CONSTRAINTS
incl. low quality / scarcity of raw
materials

(Carter, Gartner, & Reynolds, 1996; Gibbert et al., 2007;
Gibbert & Scranton, 2009; Levie & Autio, 2007; Mambula,
2002)

SOCIAL CAPITAL
CONSTRAINTS

(Baron & Markman, 2003; Bhatt & Altinay, 2013; Bosma,
Mirjam van, Thurik, & de Wit, 2004; Davidsson & Honig,
2003; Honig, 1998; Hormiga, Batista-Canino, & SanchezMedina, 2011; Preisendoerfer & Voss, 1990; RamosRodríguez, Medina-Garrido, Lorenzo-Gómez, & RuizNavarro, 2010; Shane & Cable, 2002)
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Resource Constraints

Examples of Author(s)

KNOWLEDGE-BASED / HUMAN
(Bosma et al., 2004; Davidsson & Honig, 2003; Hoegl et al.,
CAPITAL CONSTRAINTS
incl. lack of capability / human
2008; Honig, 1998; Leung, Zhang, Poh Kam, & Der Foo, 2006;
resources (education, know-how &
Rao & Drazin, 2002; Simsek & Heavey, 2011; Voss et al., 2008)
training of employees)

Financial constraints appear to be consistently featured in the entrepreneurial
constraints literature, and have been theorised to both hinder and enable the development and
growth of new businesses (Bhatt & Altinay, 2013; Gibbert et al., 2007; Hoegl et al., 2008).
The issue has been described as the lack of financial resources (Hoegl et al., 2008; Senyard et
al., 2014), financial capital (Hulsink & Koek, 2014) or, simply, “money” (Gibbert et al.,
2007, p. 15). However, the literature’s focus on financial constraints is not without proposed
solutions. For instance, it is suggested that activities and approaches such as bootstrapping
(Grichnik et al., 2014; Hulsink & Koek, 2014), the leveraging of one’s own skills and team
dynamics (Hoegl et al., 2008), and even bricolage (Linna, 2013; Senyard et al., 2014) (refer
to Section 2.1.2), may be effective ways of dealing with financial constraints. Additionally,
out of the financial resource constraints literature comes the notion of slack resources or
resource slack, which refers to the opposite of resource constraints (Bradley et al., 2011;
George, 2005; Voss et al., 2008) – that is, when businesses possess enough resources to
survive. Indeed, in the literature, often the term ‘resource constraints’ is used to refer solely to
financial constraints (see Senyard et al. (2014) for example). However, another category of
resource constraints identified in the literature may be referred to as physical or material
constraints. Such constraints refer to the technical and material needs of the new venture,
including any raw materials (Gibbert & Scranton, 2009; Mambula, 2002), equipment
(Gibbert et al., 2007; Levie & Autio, 2007; Mambula, 2002) and physical infrastructural and
logistical support and technologies (Levie & Autio, 2007; Mambula, 2002) needed for
starting up or running the business.
The literature has also covered other forms of capital such as social and human capital –
overcoming these constraints is often seen as a means of coping with financial resource
constraints (Baron & Markman, 2003; Bhatt & Altinay, 2013). Academic interest in and use
of the term social capital may be traced as far back as the 1980s (see Merrifield (1987) for
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example), with a cluster of research appearing in the late 1990s (see Greene and Brown
(1997), Lerner, Brush, and Hisrich (1997), Bruderl and Preisendorfer (1998) and Honig
(1998) for example), but did not become popular until the publication of Robert Putnam’s
Bowling Alone (Putnam, 2001). Thereafter, the role of social capital as both an
entrepreneurship driver and constraint that affects the financial attractiveness and survival of
new businesses was discussed by Scott Shane and colleagues (Shane & Cable, 2002; Shane &
Stuart, 2002), Baron and Markman (2003) and Davidsson and Honig (2003). Human capital
and knowledge-based constraints are also thought to have a deterministic impact on the
survival and performance of new firms (Bosma et al., 2004; Preisendoerfer & Voss, 1990).
Indeed, factors such as length of prior industry and business experience of founders (Bosma
et al., 2004) have been found to be positively related to new venture performance.
Thus, the literature stresses that new businesses with deficiencies in their human and
social capital experience poor performance and are more likely to fail (Bhatt & Altinay,
2013; Boso, Story, & Cadogan, 2013; Grichnik et al., 2014; Preisendoerfer & Voss, 1990;
Ramos-Rodríguez et al., 2010). This issue has also been researched in developing territories
and regions such as Israel (Lerner et al., 1997), Jamaica (Honig, 1998), Ghana (Boso et al.,
2013), China (Liu, Wright, Filatotchev, Dai, & Lu, 2010), Malaysia (Manjit Singh, Shaufique
Fahmi, & Riaz, 2011), India (Bhatt & Altinay, 2013) and Pakistan (Giné & Mansuri, 2014).
Ansari, Munir, and Gregg (2012) produced a framework for community-based entrepreneurs
operating at the BoP that emphasised the importance of social capital development (not
necessarily between individuals, but also between BoP communities and organisations) to the
success of such enterprises. Social and human capital have also been investigated across a
variety of industries and business types, such as aeronautics (Gibbert & Scranton, 2009),
investment (Rao & Drazin, 2002), and social ventures and microfinance (Bhatt & Altinay,
2013; Giné & Mansuri, 2014).
Resource constraints can have varying effects on the entrepreneur. Indeed, a lack of
resources such as human capital and financial resources may stifle the success and survival of
the venture (Katila & Shane, 2005; Voss et al., 2008). In particular, it has also been shown
that resource constraints may limit the innovative performance of a firm (Rao & Drazin,
2002; Voss et al., 2008). On the other hand, resource constraints may trigger an
entrepreneur’s resourcefulness, potentially leading to increased productivity and the
generation and execution of innovative ideas (Hoegl et al., 2008; Ward, 2004). The literature
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suggests that whether these resource constraints have positive or negative effects may be
moderated by factors such as the specific management and operational practices used
(Bradley et al., 2011), the skills and capabilities of partners and employees (Hoegl et al.,
2008; Rao & Drazin, 2002; Voss et al., 2008), one’s networks (Bauernschuster, Falck, &
Heblich, 2010; Bhatt & Altinay, 2013), or even the entrepreneur’s own personal attributes,
perceptions and entrepreneurial motivations (Dolmans et al., 2014; Grichnik et al., 2014).
Also, Dolmans et al. (2014) have recently highlighted the underlying complexity of resource
constraints, by emphasising that entrepreneurs’ resource positions are perceived,
multidimensional, and changing over time. Their study has opened the way for more research
to be conducted from a micro level, individual perspective. This research addresses a similar
gap in the research on institutional constraints.
Although much of the literature on resource constraints focuses on existing businesses,
the lessons learned from this research have also been applied to entrepreneurs and start-up
ventures due to the apparent positive relationship between resource constraints and creativity
and innovation (Gibbert & Scranton, 2009; Hoegl et al., 2008; Ward, 2004). That is, though
new ventures are more often characterised by constrained resources than incumbent firms,
they tend to exhibit greater amounts of resourcefulness and innovativeness (Baker & Nelson,
2005; Katila & Shane, 2005). Thus, previous experience and perceptions of constraints,
particularly resource constraints, may be viewed as a creativity-inspiring force for
entrepreneurs, forcing them to carefully manage and leverage the resources at hand and
potentially revealing opportunities for business (Baker & Nelson, 2005; Gibbert et al., 2007;
Sarasvathy, 2001). It is here that we see an overlap in the literatures on resource constraints
and the entrepreneurial process – resource constraints are seen as being inherent to
entrepreneurial innovation and the start-up process in general. This research does therefore
take it as given that the activities of the entrepreneurs studied are influenced by resource
constraints, and that responding to such constraints is implicit in the normal day-to-day
running of their ventures. Additionally, analysis of the literature suggests that the
investigation of constraints in management research is, largely, rooted in the resource-based
view of the firm.
Thus, given the theorised inescapability of resource constraints for new businesses, and
the study’s focus on the institutions-based rather than resource-based view, this study takes
the discussion of resource constraints no further and instead focuses on institutional
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constraints. This is because, as the following section will explain, institutional constraints
cannot be assumed to be inherent to the actions of entrepreneurs as some institutional
environments feature far fewer constraints than others. Indeed, developing and emerging
countries may be viewed as institutional environments with many institutional constraints.

2.2.2 Institutional Constraints (Position 2)

As will be discussed in subsequent sections, and as shown in the conceptual framework,
this study is rooted in the institutions-based, rather than the resource-based view of business.
This study’s distinction between resource constraints and institutional constraints is therefore
derived from its framing within the institutional entrepreneurship literature (discussed in the
subsequent section, Section 2.3), which acknowledges that there are many venture-external
factors that may also influence both the start-up and venture management processes (Walker,
Schlosser, & Deephouse, 2014). As discussed in Section 2.1.2, the entrepreneur’s actions of
identifying and exploiting opportunities are strongly influenced by the experiences and
knowledge acquired in their particular field (Corbett, 2005; Gruber, MacMillan, &
Thompson, 2008; Lumpkin & Lichtenstein, 2005; Shane, 2000). One such experience is the
entrepreneur’s interaction with challenges and constraints that are not only related to their
resources at hand, but also to specific attributes of the institutional fields in which they
operate – that is, institutional constraints. In terms of entrepreneurship, not only are
institutional constraints less investigated than resource constraints, but they cannot
necessarily be viewed as being inherent to entrepreneurial action as some institutional
environments feature far fewer constraints than others (refer to Child and Tsai (2005); Zhou
and van Witteloostuijn (2010); Khoury and Prasad (2015), and see Sections 2.3 and 2.4).
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Thus, as mentioned in the preceding section, although entrepreneurship is affected by
resource constraints, this research does not take the discussion of resource constraints further,
and instead focuses on the idea that entrepreneurial action may also be influenced by
institutional constraints (Position 2 in the conceptual framework) (Busenitz et al., 2000;
Casero et al., 2013; Katila & Shane, 2005; Van Burg, Podoynitsyna, Beck & Lommelen,
2012).
One may argue that certain potential institutional constraints such as size of the market
are reminiscent of what Voss et al. (2008) and Sirdeshmukh, Singh, and Sabol (2002)
categorise as demand constraints. Indeed, though still fragmented across various management
literatures, the study of institutional constraints may perhaps be traced to studies that
differentiate ‘supply’ and ‘demand’ constraints. Though supply constraints (constraints that
affect a firm’s supply of product or services) refers to what today constitutes resource
constraints (see Kornai (1979), George (2005) and Hoegl et al. (2008) for example), demand
constraints refers to those that affect customer relationships (Sirdeshmukh et al., 2002; Van
Burg et al., 2012; Voss et al., 2008) and may be likened to institutional constraints. For
instance, conditions such as competition and standards or regulations that affect demand for a
firm’s services are likely to have a constraining effect on the firm’s operations. Although the
terms demand and institutional constraints appear to be used separately in the different
management literatures, more recent trans disciplinary approaches have begun to unite the
two concepts (Van Burg et al., 2012).
The extant literature’s tendency to focus on resource constraints reveals its propensity
to conceptualise constraints as firm-internal forces, which originate from the venture’s own
operations and management and the responses to which have largely firm-internal effects.
However, this does not account for the many legislative, societal and market conditions,
norms and rules (e.g. national policies and field-specific standards) – that is, ‘informal
constraints’ (Henrique & Sadorsky, 1996; North, 1990; Powell & Di Maggio, 1991) – that
may not only influence the entrepreneur’s identification and exploitation of opportunities, but
also be, in turn, influenced by the (collective) actions taken by entrepreneurs in response.
Further, as such constraints are manifestations of the institutional coercion that leads to
isomorphism (DiMaggio & Powell, 1983), it is useful to investigate the nature and
antecedents of the actions taken by entrepreneurial actors to counteract these isomorphic
forces. Also, focusing on institutional constraints highlights the effect of past experiences
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with and knowledge of particular institutional fields, on entrepreneurial action, and reflects
the wide-ranging nature of the entrepreneur’s experiences with constraint. Additionally, it has
been suggested that, particularly for studies of developing and emerging country contexts,
focusing on institutional constraints is essential as businesses in such economies tend to
experience significant government and political involvement in their affairs (Child & Tsai,
2005; Zhou & van Witteloostuijn, 2010). Finally, this study’s interest in the concept of
agency, particularly embedded agency, means that the interaction between the institutionsand individual-levels is especially important (refer to the conceptual framework at the
beginning of this literature review). While institutional constraints may be taken as
representative of institutions-level forces, venture-internal resource constraints may not.
Institutional constraints that have been identified as influencing entrepreneurial action
include poor provision and access to formal finance and credit (Bowen & De Clercq, 2008;
WorldBank & IFC, 2014), investor protection (WorldBank & IFC, 2014), the provision and
effectiveness of government regulations and incentive programs (Amoros & Bosma, 2013;
Casero et al., 2013), political stability (Walker et al., 2014), access to information or
education on how to start a new business (Baumol, Schilling, & Wolff, 2009; Bowen & De
Clercq, 2008; Casero et al., 2013), supply and demand (Van Burg et al., 2012), and factors
influencing institutional integrity, such as corruption (Bowen & De Clercq, 2008; Xheneti &
Bartlett, 2012). In addition, entrepreneurs whose businesses are technology-focused may also
face technical and infrastructural limitations (Walker et al., 2014). The Global
Entrepreneurship Monitor (GEM) has identified nine Entrepreneurial Framework Conditions
(EFCs) that affect the quantity and quality of entrepreneurship activity at the national level.
They are education and training, entrepreneurial culture and respect for entrepreneurs,
government regulations, government programmes and commercial, legal infrastructure,
market dynamics, R&D transfer, government policy, physical infrastructure and finance
(Levie & Autio, 2007; Reynolds, Bosma, & Autio, 2005). The GEM model highlights that
the extent, quality and access to the advantages of such institutional conditions are directly
related to the levels of entrepreneurship activity at the national level. The EFCs identified by
GEM were developed as a means of distinguishing between those conditions that affect
business activity at the national level in general, and those that affect entrepreneurial activity.
Indeed, some consistencies have been found with academic literature. Table 4 therefore
summarises the institutional constraints identified in the literature.
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Table 4 Institutional constraints identified in literature

Institutional Constraints
FINANCIAL CONSTRAINTS
Poor provision & access to formal finance
Accessing credit
PHYSICAL / TECHNICAL CONSTRAINTS
Technical / infrastructure constraints
CONSTRAINTS AFFECTING DEMAND
Unfavourable market dynamics (incl. lack
of opportunities) & industry structure
KNOWLEDGE-BASED CONSTRAINTS
Lack of R&D Transfer
Lack of access to information / education
on starting a business
GOVERNANCE CONSTRAINTS /
INSTITUTIONAL VOIDS
Lack of policy, legislative and tax
incentives

Lack of enforcement: property rights,
contracts, etc.
NORMATIVE CONSTRAINTS
Field-specific standards (formal)

Examples of Author(s)

(Bianchi, 2010; deMel, McKenzie, & Woodruff,
2010; Kerr & Nanda, 2011; Van Auken, 1999)
(Bianchi, 2010; deMel et al., 2010; Kim, 2006;
Parker, 2000)
(Amoros & Bosma, 2013; Levie & Autio, 2007;
Mambula, 2002; Stel, 2013)
(Sirdeshmukh et al., 2002; Van Burg et al., 2012;
Voss et al., 2008)
(Levie & Autio, 2007; Reynolds et al., 2005;
Khoury & Prasad, 2015)
(Levie & Autio, 2007; Reynolds et al., 2005)
(Beeka & Rimmington, 2011; Nepal, 2012; Urban,
2013)

(Ardagna & Lusardi, 2010a; Baumol, 1990, 2004;
De Castro, Khavul, & Bruton, 2014; Mullainathan
& Schnabl, 2010; Preiss & Spooner, 2003; Urban,
2013)
(Mair & Marti, 2009; Smallbone & Welter, 2001;
Stel, 2013)

(Desa, 2012)

Norms & rules (informal)

(Desa, 2012; DiMaggio & Powell, 1983; Giné,
Mansuri, & Picón, 2011; Henrique & Sadorsky,
1996; North, 1990; Powell & Di Maggio, 1991)

Lack of institutional integrity & formality

(De Castro et al., 2014; Mullainathan & Schnabl,
2010; Urban, 2013)

Lack of cultural value and respect for
entrepreneurship

(Amoros & Bosma, 2013; Baumol, 1990;
Davidsson & Wiklund, 1997; Reynolds et al., 2005;
Urban, 2013)
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As mentioned previously, financial constraints appear to be consistently featured in the
entrepreneurial constraints literature. As an institutional constraint though, the research focus
is on whether and to what extent there exist organisations or agents within the institutional
environment that either provide or improve accessibility to financial support for
entrepreneurs. The main issues are, as shown in Table 4, the non-existence or ineffectiveness
of institutions that provide formal financing options to entrepreneurs (Bianchi, 2010; deMel et
al., 2010; Kerr & Nanda, 2011; Van Auken, 1999) and the ease with which entrepreneurs may

access credit (Bianchi, 2010; deMel et al., 2010; Kim, 2006; Parker, 2000). The investor
attractiveness of markets such as those in sub-Saharan Africa, as well as the availability and
knowledge of entrepreneurial credit facilities (WorldBank & IFC, 2014), are among the main
issues highlighted in academic and international development literature. In particular, access
to credit has been viewed as a constraint that is particularly unique to entrepreneurs in
developing and emerging countries. For example deMel et al. (2010), researching in Sri
Lanka, highlight the need to develop tailor-made loan products for entrepreneurs, particularly
necessity-driven entrepreneurs (Amoros & Bosma, 2013), in developing markets.
Although materials and infrastructure may be viewed as a form of capital, they have
been categorised separately in Table 4 due to their tangible, technological nature. These
constraints may be distinguished from the material resource constraints mentioned in the
previous section, by the focus on infrastructural technology and support that are provided and
managed by an entity outside the business, such as government and utilities (Levie & Autio,
2007; Mambula, 2002). Despite their importance for the successful running of businesses
(Carter et al., 1996; Trulsson, 2002), Levie and Autio (2007) acknowledge that such
constraints have “received less attention from entrepreneurship researchers” (p. 12).
Conducting research in Lebanon, Stel (2013) emphasised the negative effect the lack of
infrastructure has on entrepreneurial intentions and activity. However the issue of technical
and infrastructural constraints is not limited to conflict areas; indeed, physical infrastructure
such as utilities, information and communication technologies, and transportation and
logistics have been found wanting in some GEM countries, particularly those in sub-Saharan
Africa (Amoros & Bosma, 2013).
As Table 4 shows, the entrepreneur may also be affected by knowledge-based
constraints such as lack of access to information on how to start a business (Amoros &
Bosma, 2013; Levie & Autio, 2007), as well as, for technology entrepreneurs, the knowledge
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deficits that may be caused by a lack of R&D transfer (Levie & Autio, 2007). Beeka and
Rimmington (2011), Nepal (2012) and Urban (2013) conducted research in Africa, Nepal and
South Africa respectively, where the lack of knowledge about starting a business was found
to be an important issue. However, temporal changes to the prevalence of such normative
constraints has only just started showing up in the literature, with most of the work done in
this area being carried out by organisational and development groups, such as GEM. Indeed,
institutional constraints appear to be studied largely at the country level (Gupta et al., 2014),
which is perhaps not surprising given that they are consistent with the lack of favourable
entrepreneurship framework conditions (EFCs) highlighted by GEM.
The institutional environment may also affect demand for the product or service offered
by the entrepreneur’s business. Indeed, factors such as production and supply costs or a lack
of government subsidies may increase the market price of the product or service, thus
reducing its attractiveness on the market (Christensen & Bower, 1996; Drucker, 1985). Under
such circumstances governmental interventions such as subsidies may help reduce the price
of products and services. However, as shown in Table 4, governance constraints have been
highlighted in the literature as yet another type of constraint faced by entrepreneurs; indeed,
such constraints are often described as institutional voids (Mair & Marti, 2009), and research
on the impacts of institutional voids seems to focus largely on developing countries. Here, the
main constraints faced are a lack of government policies and incentives for entrepreneurship,
as well as failure to enforce such policies. Such constraints are often investigated by
analysing the relationship between certain country institutional profiles (CIPs) and types or
amounts of entrepreneurial activity (see Busenitz, Gomez, and Spencer (2000)). The CIP also
includes measures that evaluate the extent of normative constraints to entrepreneurship.
Normative constraints addressed in the literature include the extent to which general society
has a positive view of entrepreneurship (Amoros & Bosma, 2013; Baumol, 1990; Davidsson
& Wiklund, 1997; Reynolds et al., 2005; Urban, 2013), and whether entrepreneurial activity
matches both the formal (Desa, 2012) and informal (Desa, 2012; DiMaggio & Powell, 1983;
Giné et al., 2011; Henrique & Sadorsky, 1996; North, 1990; Powell & Di Maggio, 1991)
norms and rules of the society and specific industry. For instance, Desa (2012)’s study of 202
international social ventures focused on the country-level prevalence of such constraints and
the impact on social entrepreneurs, while Giné et al. (2011) studied the main differences in
local societal expectations of male and female entrepreneurs in Pakistan. General societal
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perspectives of entrepreneurship, that is, the extent to which social and cultural norms
encourage or allow entrepreneurship, is another one of the framework conditions investigated
at the country level in the annual GEM surveys (Amoros & Bosma, 2013).
There has been some fragmented recent research evidence that institutional constraints
can have significant effects on entrepreneurship, both hindering and enabling entrepreneurial
agency, action and venture growth. Although, as described above, they may stifle opportunity
recognition, performance and survival, institutional constraints have been conceptualised as
also having a number of positive effects. For example, they may lead to venture growth
(Xheneti & Bartlett, 2012), enhance opportunity recognition and creativity (Lampel, Honig,
& Drori, 2012; Pinkse & Kolk, 2007), influence the integrity of business interactions (Chen,
2010) and affect aspects of one’s business model (Balakrishnan, Eldenburg, Krishnan, &
Soderstrom, 2010; Peng & Heath, 1996), in particular one’s openness to new markets, due to
frustration with institutional constraints (Witt & Lewin, 2007).
The potential for institutional constraints to both hinder and enable entrepreneurial
change-inducing action has been described as the paradox of embedded agency. An identified
gap in the research on embedded agency is that the arguments put forward for the existence
of this paradoxical effect lack a solid grounding in understanding the entrepreneurs’ own way
of making sense of the constraints faced. Also, there appears to have been little attention paid
to the analysis of different types of institutional constraints and their relationship with
particular entrepreneurial actions. The following section, Section 2.3, illustrates these gaps in
the literature, beginning with an introduction to institutional entrepreneurship and the
embedded agency paradox.
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2.3 Entrepreneurship in the Institutional Environment as ‘Embedded
Agency’ (Positions 3 & 4)

Institutional theory posits that organisations exist within an institutional environment
(i.e. a set of regulations, laws, norms, customs, and ethics) that exerts both supportive and
constraining forces on organisational action and, over time, form (DiMaggio, 1988;
DiMaggio & Powell, 1983; Miles, 2012; Scott, 2001; Scott & Christensen, 1995), and that
organisations most often conform to these regulations, norms and customs in order to ensure
their legitimacy and, ultimately, survival and growth (Ahlstrom & Bruton, 2001; Singh,
Tucker, & House, 1986; Stryker, 1994; Überbacher, 2014; Zimmerman & Zeitz, 2002). As
organisations in the same institutional field face the same set of institutional conditions, it is
suggested that they are, therefore, likely to look and act similarly over time – a process
known as institutional isomorphism (DiMaggio & Powell, 1983; Miles, 2012). While
institutional theory helps explain organisational stability, it is also useful for exploring
change within organisations. Important, then, is the question of what happens – to the
institutions and to the organisations themselves – when ideas and organisations arise that are
at odds with the existing institutional status quo in a particular field or industry.
When studying entrepreneurs as the organisational unit, drawing upon
entrepreneurship theory offers some insight. From an institutional theory perspective,
entrepreneurship has been explored in academic research as a means to understanding
whether and to what extent institutional forces affect or shape entrepreneurial intentions,
action and, over time, success (Bruton, Ahlstrom, & Li, 2010). A wide variety of factors
affect entrepreneurial intentions and action (Chrisman, McMullan, Ring, & Holt, 2012;
Krueger Jr, Reilly, & Carsrud, 2000; York & Lenox, 2013). While, as discussed in Section
2.1.1, there has been considerable research on the cause-effect relationships among a variety
42

of entrepreneurial characteristics, entrepreneurial action and business survival (see Tang,
Tang, Marino, Zhang, and Li (2008), Kollmann and Christofor (2014), De Clercq, Dimov,
and Thongpapanl (2010) and Boso et al. (2013) for example), institutional theory has, in
recent times, provided an increasingly popular theoretical lens through which the effects of
the entrepreneur’s institutional environment on entrepreneurial action can be studied
(Ahlstrom & Bruton, 2002; Baumol & Strom, 2007; Kiss et al., 2012; Shane & Foo, 1999).
Three interrelated areas of research on entrepreneurship in the institutional
environment have been identified: entrepreneurial legitimacy, the influence of institutional
setting on entrepreneurial action and institutional entrepreneurship (Bruton et al., 2010;
Jennings, Greenwood, Lounsbury, & Suddaby, 2013). Studies concerned with entrepreneurial
legitimacy focus on how conforming to systemic norms and values enables new organisations
to gain acceptance and be deemed appropriate, thereby overcoming ‘liability of newness’
(Stinchcombe, 1965), and thus improve performance and chances of survival (Ahlstrom &
Bruton, 2001; Singh et al., 1986; Stryker, 1994; Überbacher, 2014). Studies of the influence
of the institutional setting on entrepreneurial action acknowledge that the institutional
environment can both enable (e.g. access to capital and supportive government policies) and
hinder (e.g. restrictive legislation, powerful incumbents) entrepreneurship, and aim to better
understand the extent of these influences on new groups and organisations (Bruton et al.,
2010; York & Lenox, 2013). Institutional entrepreneurship has been particularly useful for
framing studies of entrepreneurs who have started ventures, or developed new ideas, in
under-organised domains or developing and emerging countries characterised by limited
support or incentive in the institutional environment (Garud et al., 2007; Maguire, Hardy, &
Lawrence, 2004; Manolova et al., 2008; Trist, 1983).
The term institutional entrepreneurship refers to the activities of actors who take the
decision to leverage resources to create new institutions or to transform existing ones
(DiMaggio, 1988; Garud et al., 2007; Maguire et al., 2004), and institutional entrepreneurs
have been identified as contributing to and driving institutional change processes, often in the
face of challenging institutional settings (DiMaggio, 1988; Garud et al., 2007). Research on
the influence of institutional setting on entrepreneurial action suggests a direct relationship
between the extent of entrepreneurship-enabling regulations, norms and customs and the level
of entrepreneurship in a society (Ault & Spicer, 2013; Baumol et al., 2009; Baumol & Strom,
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2007; Bruton, Ahlstrom, & Puky, 2009; Casero et al., 2013; Herrera-Echeverri, Haar, &
Estévez-Bretón, 2014; York & Lenox, 2013). That is, entrepreneurial opportunity, and the
entrepreneur’s ability to organise the venture into a successful business, are assumed to be
affected by the quantity and quality of the institutional support available. This approach to
research on entrepreneurship in the institutional environment focuses on the efforts of
entrepreneurs in both mature fields and in under-organised or under-developed environments
(Garud et al., 2007; Maguire et al., 2004; Manolova et al., 2008; Trist, 1983), to improve
these environments by creating “structures that help their business to be recognised” (Bruton
et al., 2010, p. 428). Institutional entrepreneurship therefore explains the development of new
institutions (in support of new technologies and ideas) through the agency and actions of
entrepreneurial agents (Garud et al., 2007; Maguire et al., 2004; Manolova et al., 2008).
In particular, the body of research related to institutional entrepreneurship and the
relationship between institutional setting and entrepreneurial action is useful for making
sense of the situation of the renewable energy entrepreneurs studied here. While early studies
of institutional theory explained institutional change as exogenous shocks that challenged
existing institutions in particular fields (Battilana et al., 2009), a form of ‘new
institutionalism’ has emerged that reintroduces and focuses on individual agency and its
potential to bring about institutional change (Powell & Di Maggio, 1991). It is from this new
institutionalism that institutional entrepreneurship emerged, as a theory for explaining how
institutional change could be instigated by individual actors, entrepreneurs, in the institutional
environment (Hardy & Maguire, 2008; Powell & Di Maggio, 1991). Powell and Di Maggio
(1991) have since argued that the lack of a “theory of action” (Battilana et al., 2009, p. 66)
was the key weakness of institutional theory’s former explanations of institutional change.
Institutional entrepreneurship has two key features that make the theory particularly
applicable to this research. First, the extant literature tends to highlight to some extent causeeffect type relationships between certain features of the institutional environment and
entrepreneurs’ and new ventures’ accumulation and organisation of resources. Second, the
sub-branch of institutional entrepreneurship that focuses on individual action and agency
rather than (or, perhaps, as a proxy for) the actions of organisations, reflects and embraces the
abstruse nature of the individual-organisation boundary in entrepreneurship research. These
features imply that individual entrepreneurs have the power or agency to (potentially) effect
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institutional change through the actions taken, and the ways they organise their business
ventures, in response to the constraints faced in their respective institutional settings. How
entrepreneurs adapt the structure and characteristics, or the logic of value creation, of their
ventures in light of the challenges faced, and in light of the need to create or influence the
creation of more supportive institutional structures in response to constraints, are the central
questions to be answered by this research.

2.3.1 How Features of the Institutional Environment Enable Agents to Act
as Institutional Entrepreneurs (Position 3)

The extant literature suggests various institutional conditions that help actors to act as
institutional entrepreneurs (i.e. agents of institutional change) and, potentially, overcome the
institutional constraints faced. For instance, the degree of institutionalisation or institutional
heterogeneity within certain fields of practice have been cited as important enabling features
for institutional entrepreneurs.
First, it has been theorised that actors’ social position and personal attributes influence
not only their perceptions of the field and the constraints inherent to the field’s institutional
structure, but also their ability to acquire the resources necessary to act as institutional
entrepreneurs (Battilana, 2006; Maguire et al., 2004). There appears to be some debate about
whether it is actors who are at the centre of their fields (that is, dominant actors) (Greenwood
& Suddaby, 2006; Maguire et al., 2004; Zilber, 2002) or those operating on the periphery
(Boxenbaum & Battilana, 2005; Garud, Jain, & Kumaraswamy, 2002) that are more likely to
be institutional entrepreneurs. Furthermore, certain personal attributes have been identified as
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potential enablers of institutional entrepreneurship: for example, it is suggested that actors
whose personal values are congruent with the values of their cause, as well as those who are
empathetic to the dissatisfaction of other institutional actors yet can remain objective in
finding solutions, are more likely to be institutional entrepreneurs (Maguire et al., 2004; Seo
& Creed, 2002; Wade-Benzoni et al., 2002).
Second, in terms of the institutional conditions that enable institutional
entrepreneurship, although there is some debate about whether it is highly institutionalised
fields or those fields with a low degree of institutionalisation that are the most enabling to
institutional entrepreneurs (compare Beckert (1999), Dorado (2005) and Maguire et al.
(2004), Garud et al. (2002), Lawrence and Phillips (2004) for example), the majority of
empirical research on this particular issue has focused on under-organised contexts with a
low degree of institutionalisation (Battilana et al., 2009), confirming that such contexts,
particularly those characterised by institutional contradictions (Lawrence & Doolin, 1997;
Seo & Creed, 2002), provide ideal opportunities for institutional entrepreneurship.
Institutional heterogeneity has also been cited as an important enabler. Battilana et al. (2009)
summarise the arguments here by emphasizing that the more optional an institution’s rules
and norms are, the easier it is to deinstitutionalise. That is, the higher the degree of
heterogeneity of institutional arrangements, the easier it is for institutional entrepreneurship
to take hold.
Dorado (2005) suggested that there are three main factors affecting the entrepreneur’s
ability to bring about institutional change: features of the institutional environment itself, the
agency employed and the resources at the entrepreneur’s disposal. Attempting to combine
these three elements into a single construct, Dorado (2005) suggested that entrepreneurs are
operating in one of three types of organisational fields: “opportunity opaque”, “opportunity
transparent”, or “opportunity hazy” fields, where opportunity transparent fields are viewed as
having the least institutional constraints to entrepreneurship. Renewable energy may be
categorised as an opportunity hazy field in developing and emerging countries, as it is,
arguably, characterised by low levels of institutionalisation but high levels of heterogeneity,
particularly because of a lack of regulation and the nature of the market at the Base of the
Pyramid (see Chendo (1994); Kim (2013); Painuly (2001); Reddy and Painuly (2004); UNEP
(2012a) for examples). Nonetheless, according to Dorado’s postulations, such constraining
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conditions are also a catalyst for agents of institutional change, which may be possible if the
entrepreneur is strategic in leveraging his/her agency. The ability of institutional constraints
to both encourage and hinder the efforts of the institutional entrepreneur alludes to the
paradox of embedded agency.

2.3.2 How Entrepreneurial Agents Respond to Constraint (Position 4)

Constraints in the institutional environment have the potential to restrict the agency of
entrepreneurs. However, drawing on institutional theory, entrepreneurial agency can be seen
as ‘embedded’ agency, a paradox, emphasising that such institutional conditions play a dual
role in institutional entrepreneurship, constraining as well as encouraging entrepreneurs to
influence institutional change; see Powell and Di Maggio (1991), Sewell (1992), Garud et al.
(2007), Seo and Creed (2002), Battilana (2006) and Battilana and D'Aunno (2009). As
entrepreneurs endeavour to overcome the institutional forces that constrain them, they
simultaneously create new institutions using the knowledge acquired through their
embeddedness within the incumbent setting (Garud et al., 2007; Hockerts & Wüstenhagen,
2010; Lovio et al., 2011).
When, in the 1980s, DiMaggio introduced the notion of institutional entrepreneurship,
the aim was to advance and formalise an explanation of how individual institutional actors
could bring about institutional change, despite the many constraining institutional pressures
that promote stasis (DiMaggio, 1988; DiMaggio & Powell, 1983; Holm, 1995; Seo & Creed,
2002). Therefore, in many ways, institutional theory, particularly those studies concerned
with the “paradox of embedded agency” (Holm, 1995; Seo & Creed, 2002), goes back to the
classical debate about structure versus agency; that is, the dualism of institutional structure
47

and entrepreneurial agency. Indeed, institutional theorists concerned with the paradox of
embedded agency borrowed from the work of Giddens (1984) and Bourdieu (1977) on
structuration theory, in order to encourage institutional entrepreneurship research to have a
more balanced focus on/restore the concept of agency (Battilana et al., 2009; DiMaggio,
1988). The term ‘paradox’ seems to have become an established descriptor of the difficulty
and puzzle of reconciling the opposing/dual (paradoxical) effects institutional constraints can
have on entrepreneurs (refer to its use in Seo and Creed (2002), Garud et al. (2007), Sewell
(1992), Powell and Di Maggio (1991), Lawrence, Suddaby, and Leca (2009), Battilana
(2006), etc.). Battilana et al. (2009) describe this paradox as “the tension between
institutional determinism and agency: How can organisations or individuals innovate if their
beliefs and actions are determined by the institutional environment they wish to change?” (p
67). In the same review and analysis of the institutional entrepreneurship literature, Battilana
et al. (2009) also posed a challenge to institutional theorists and researchers to move away
from disembedded conceptualisations of entrepreneurial agency; that is, to remain cognisant
of the role of institutional pressures and constraints on entrepreneurs’ actions. The question
has therefore been raised and, to some extent, answered, about how entrepreneurs facing
constraining institutional conditions can overcome or resolve the embedded agency paradox;
that is, how can they develop successful business ventures and effect institutional change if
the institutional structures they are compelled to change are the very same ones that constrain
them? Considerable portions of the institutional entrepreneurship literature have focused on
strategies that have been used by entrepreneurs to cope with constraint and effect institutional
change (Battilana et al., 2009).
Three categories of strategies, theorised as being used by entrepreneurs to overcome
the embedded agency paradox and encourage their institutional entrepreneurship, have been
identified in the literature: discursive strategies, resource mobilisation strategies and
designing new institutional arrangements. Discursive strategies include those actions taken by
entrepreneurs to generate discussion around their cause, and may include descriptions of
existing organisational failings and justifications of the benefits of advancing their cause in
the form of both verbal and written treatises. The aim of such strategies is to lobby for and
generate support for their cause or business venture. In empirical research, such strategies are
often combined with the entrepreneurs’ personal characteristics such as their social position
and ability to build and maintain rapport with the target audience (see Maguire and Hardy
48

(2006), Lawrence and Phillips (2004) and Phillips, Lawrence, and Hardy (2004) for
example). Research focused on resource mobilisation strategies has emphasised the
importance of institutional entrepreneurs’ ability to leverage resources in order to not only
successfully organise their business venture, but also to garner the social and political support
necessary to advance their cause and bring about institutional change. In addition to the
entrepreneurs’ access to and ability to leverage financial resources (Greenwood & Suddaby,
2006; Greenwood, Suddaby, & Hinings, 2002), their social capital and legitimacy (Fligstein,
1997, 2001; Maguire et al., 2004; Phillips et al., 2004) are important intangible resources that
institutional entrepreneurs have been found to mobilise in support of their causes. An
identified but perhaps less studied strategy used by institutional entrepreneurs is the actual
design and implementation of alternative institutional arrangements (Battilana et al., 2009).
Research has demonstrated how institutional entrepreneurs contribute to the development of
new legal and political structures (Lawrence, K., Dyck, & Kleysen, 2005; Maguire & Hardy,
2006), as well as the development and professionalization of new fields by spearheading the
development of standards, memberships and certifications for example (see Greenwood et al.
(2002) and Garud et al. (2002) for example).
In terms of renewable energy and the strategies that may be used by renewable energy
entrepreneurs to overcome constraint and bring about institutional change, Lovio et al. (2011)
posed a question that they claim has already been answered to some extent in the existing
literature but which, perhaps most importantly, also demonstrates a considerable gap to be
filled by future research: What strategies can “energy entrepreneurs...use to shape the future
paths in their favour” (p.281)? According to them, some strategies that have already been
covered in the literature include (1) technological dramas, i.e. “showy demonstrations of new
technologies”; (2) effective actor network formation and engagement and (3) the formation of
policy coalitions (p.281). These strategies have certainly proven effective in certain parts of
the world, where such externally-focused actions have led to the success of some renewable
energy businesses (Pinkse & Groot, 2013). However, there is still very little being said in the
literature about certain firm-internal strategies such as “organisational capability and business
model innovation”, which have been cited by Schoettl and Lehmann-Ortega (2011) as two of
the ways that “researchers in management can add their contribution to the debate” (p.146).
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The empirical literature on firm-internal strategies that can be used by renewable
energy entrepreneurs to overcome constraint, create new institutions in their favour and,
eventually, achieve success, has therefore been found wanting. Additionally, previous
research suggests that there is a need to investigate the heterogeneity of constraint and the
implications of this heterogeneity on entrepreneurial action (Van Burg et al., 2012; Dolmans
et al., 2014). In summary therefore, three distinct research gaps have been identified: (1) the
need to investigate entrepreneurs’ own perceptions of the institutional constraints faced; (2)
the need to derive prescriptive rather than descriptive accounts of the specific constraints and
corresponding actions that may best improve the entrepreneur’s ability to influence
institutional change; (3) the need to understand these processes in developing and emerging
country contexts.
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2.3.3 The Business Model: A Tool for Analysing the Entrepreneur’s
Interaction with Institutional Constraints (Position 5)

How, then, can the effect of constraints on entrepreneurs as well as the strategies and
actions taken in response to constraints be empirically assessed, or measured? In this study,
the venture is conceptualised as the means by which, in their capacity as entrepreneurs,
agents are affected by and respond to institutional constraints. The venture itself, the firm
level, is therefore the working arm of the entrepreneur’s agency (refer to position 5 in the
conceptual framework): his/her identification and assessment of the constraints faced in the
institutional environment, as well as his/her response to and strategies for dealing with these
constraints, are reflected in the design and organisational routines and practices of the
venture. That is, they may be reflected in the venture’s business model. The business model
has therefore been used in this research as a practical tool for organising and understanding
the entrepreneurs’ responses to institutional constraints.
From an entrepreneurship perspective, studies of business models and the process of
opportunity recognition have previously remained separate (Trimi & Berbegal-Mirabent,
2012). However in recent years, there has been an acknowledgement of the potentially
positive impact a bringing together of the individual-opportunity (IO) nexus and business
model dialogues could have on deepening our understanding of entrepreneurship (see
Eckhardt (2013), Trimi and Berbegal-Mirabent (2012) and George and Bock (2011) for
example). Eckhardt (2013) further clarified this potential by advancing the idea that the two
literatures have been and may continue to be merged through studies aimed at characterising
business models and their relationship with specific opportunities and/or outcomes. In the
institutional theory and entrepreneurship literatures, a dialogue on entrepreneurial strategy
that explores the business models used is beginning to emerge as, although “the literature on
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strategy and business model is closely related” (Richter, 2012, p. 2484), scholars in the field
have emphasised the need to distinguish between the two (Casadesus-Masanell & Ricart,
2010; Richter, 2012; Teece, 2010). Indeed, Casadesus-Masanell and Ricart (2010, p. 205)
have clarified that “a business model...is a reflection of the firm’s realised strategy”, which
could be used as the unit of analysis for the empirical exploration of the strategies used by
renewable energy entrepreneurs – particularly when studying entrepreneurs as the
organisational unit – to cope with and (potentially) overcome the constraints faced.
Business model formation and innovation have been identified as crucial necessities
for overcoming the challenges and constraints associated with facilitating the uptake of
sustainable energy technologies in general (Bohnsack, Pinkse, & Kolk, 2014; Richter, 2013),
but also specifically in developing and emerging countries (SustainAbility, 2014). It is
suggested that this means that the strategies that entrepreneurs employ in order to bring
renewable energy technologies to developing and emerging country markets must be tailored
to the specific and unique needs and characteristics of the contexts in which they operate
(Koch & Caradonna, 2006), particularly as renewable energy technologies are disruptive to
existing energy systems in such countries (Loock, 2011; Schoettl & Lehmann-Ortega, 2011).
In this sense, business models can be conceptualised as not only a reflection of an
entrepreneur’s business strategy, but also as a tool to be used by entrepreneurs to cope with
and, potentially, overcome the constraints faced and bring about institutional change and
innovation (Amit & Zott, 2001; Chesbrough, 2010). It is therefore the link between
entrepreneurs’ identification and assessment of opportunities and their exploitation of these
opportunities (Fiet & Patel, 2008). At this point it is also worth recalling the abstruse nature
of the individual-organisation boundary in entrepreneurship research as, not only because of
the small size of the ventures but also because of the hands-on nature of entrepreneurs’
involvement in their businesses, the strategies and actions of the entrepreneur and those of
his/her business are often cited interchangeably (this is noticeable even in recent work by
Jolink and Niesten (2013), Boso et al. (2013) and Kollmann and Christofor (2014) for
example).
Teece (2010) noted that “business models are frequently mentioned but rarely
analysed” (p.192), and also posited that “it is common to see great technological
achievements fail commercially because little, if any, attention has been given to designing a
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business model to take them to market properly” (p. 192). It is indeed plausible that the lack
of attention paid to the scholarly conceptualisation and analysis of business models is a result
of the lack of consensus on the definition or conceptual framework of a business model
(George & Bock, 2011; Teece, 2010; Trimi & Berbegal-Mirabent, 2012; Zott & Amit, 2013;
Zott, Amit, & Massa, 2011). Nonetheless, given the exploratory nature of this research and
the a posteriori nature of findings on the business models used by renewable energy
entrepreneurs, this research espouses a more general definition of the term ‘business model’
as the “logic of value creation” (Hall & Wagner, 2012, p. 184). This simple yet fairly
comprehensive definition refers to a description of the framework of how a business designs
and executes its value creation and revenue generation efforts, and is resonant across
considerable portions of the business model literature (see Timmers (1998), Hamel (2000),
Afuah (2004), Teece (2010) and Casadesus-Masanell and Ricart (2010) for example).
The business models dialogue has caught on in practice, as there has been some
insights into business models for renewable energy technologies in general (see IEA-RETD
(2013), Richter (2012), Schoettl and Lehmann-Ortega (2011), Boehnke (2007) and Loock
(2011) for example). To date, the literature on business models for sustainability has explored
both the entrepreneurial and incumbent (mostly, utility-oriented) sides of the issue (Kapoor &
Furr, 2014; Richter, 2012, 2013; Wüstenhagen & Boehnke, 2008), but has focused mainly on
two issues: influences on choice or design of business model and the consequences of choice
of business model. So far, the main findings on influences on business model design suggest
that firm-external, systemic factors may be just as influential on a firm’s business model as
firm-internal organisational and capability factors (see Solvang and Berg-Utby (2009), Zott
and Amit (2010), Provance, Donnelly, and Carayannis (2011), Birkin, Polesie, and Lewis
(2009), Kapoor and Furr (2014) and Schoettl and Lehmann-Ortega (2011) for example). On
the other hand, the main findings regarding the consequences of choice of business model
suggest that businesses that take on certain characteristics are more successful in contributing
to the diffusion of renewable energy technologies. Some of these characteristics are discussed
in further detail in Section 2.5. There has also been more business models for sustainability
(BMfS) literature focusing on the Base of the Pyramid (BoP) (Chaurey, Krithika, Palit,
Rakesh, & Sovacool, 2012; Friebe, von Flotow, & Taube, 2013; Kolk & Buuse, 2012;
Schrader, Freimann, & Seuring, 2012), specifically for rural off grid villages (Baron, 2004;
Blenkinsopp, Coles, & Kirwan, 2013; Jolly, Raven, & Romijn, 2012; Schmidt, Blum, &
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Sryantoro Wakeling, 2013), and insights from eminent work on business models that work in
difficult BoP environments reemphasise the need for business model innovations and
strategies that suit the unique circumstances at the BoP (Bradley, McMullen, Artz, & Simiyu,
2012; Kirchgeorg & Winn, 2006; Prahalad, 2009; SustainAbility, 2014; UNDP, 2008).
Although scholarly ideas about the components of business models remain
fragmented and largely inconsistent (George & Bock, 2011; Teece, 2010; Trimi & BerbegalMirabent, 2012; Zott & Amit, 2013; Zott et al., 2011), the prominent theories on the subject
appear to have three constructs in common: the value proposition, the configuration of value
creation and the model of revenue generation (Wüstenhagen & Boehnke, 2008). The value
proposition generally refers to the product or service offered (and how it creates value for
customers), the configuration of value creation refers to the physical and human
infrastructure needed to bring the product or service to customers (i.e. the supply chain) and
the model of revenue generation refers to the description of how a business generates income
and, ultimately, profits (Wüstenhagen & Boehnke, 2008). However, it appears that the
applied literature focusing on conceptualisations of the characteristics and components of
business models has overtaken the scholarly literature on the topic, as scholarly work has yet
to make comprehensive contributions to the development of our understanding of what
business models are (Eckhardt, 2013; George & Bock, 2011; Trimi & Berbegal-Mirabent,
2012). For example, Osterwalder et al. (2010)’s previously market-oriented Business Model
Canvas has seen some uptake and applicability across various management fields (see, for
example, Martikainen, Niemi, and Pekkanen (2014) and Sousa, Manso, Costa, and Almeida
(2012)). Thus, although there is as yet no consensus on the theoretical framework or
definition of a business model, illustrative conceptualisations from practice, such as the
Business Model Canvas (Osterwalder, 2004; Osterwalder et al., 2010), attempt to incorporate
fragmented constructs in business model theory into a single usable model.

54

Given the broad definition of a business model used by this research (i.e. the logic of
value creation), Osterwalder et al. (2010)’s Business Model Canvas, a recently proposed
depiction or illustration of the structure and characteristics of business models, has been
espoused as a visual guide for this research. The Business Model Canvas suggests that
business models are made up of nine ‘building blocks’ (Osterwalder et al., 2010). These nine
building blocks, as well as their conceptualised configuration as part of a whole business
model, were derived by synthesis of the business model literature and are illustrated in Figure
4.

Figure 4 The business model canvas
Adapted from Osterwalder et al. (2010)

Although these nine building blocks broadly correspond to the main business model
elements identified in previous scholarly work, the Business Model Canvas instead assigns
each of the nine building blocks to one of four broad design ‘pillars’ (Osterwalder, 2004):
Product, Customer Interface, Infrastructure Management and Financial Aspects. The Product
pillar consists of only one building block, Value Propositions, which occupies a central
position on the Canvas. Business model theory suggests that a business’ value proposition is
at the core of its operations as it represents how it offers value to customers (usually via
products and services). It is also, arguably, the element of business models that scholars seem
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to focus on, as it offers considerable room for dialogue around concepts such as development
of and innovations in product and service offerings (Cusumano, Kahl, & Suarez, 2014;
Hollensen, 2013; Zott & Amit, 2008) and the variety of conceptual issues surrounding the
dynamics of ‘value’ (Amit & Zott, 2001; Anderson & Narus, 1998; Jolink & Niesten, 2013;
Kim & Mauborgne, 1997; Lindic & Marques da Silva, 2011). The Customer Interface pillar
is adjacent to the Product pillar and consists of the Customer Relationships, Channels and
Customer Segments building blocks. This pillar focuses on target customer identification, as
well as the means by which businesses reach and interact with their target customers
(Osterwalder, 2004; Osterwalder et al., 2010). Also adjacent to the Product pillar is the
Infrastructure Management pillar, which consists of the Key Partners, Key Activities and Key
Resources building blocks. Infrastructure Management is likened to the configuration of
value creation or value chain element identified in scholarly descriptions of the elements of
business models (see Amit and Zott (2001), Zott et al. (2011) and Chesbrough (2010) for
example), as it refers to the human and physical resources and dynamic capabilities that must
work together in “repeatable patterns of action” (Osterwalder, 2004, p. 79) in order to deliver
the business’ value proposition (Eisenhardt & Martin, 2000; Teece, 2007; Wallin, 2004). The
positioning of these 3 pillars is reminiscent of the logic of a business’ value chain, as one
requires certain physical and human infrastructural elements in order to create and distribute
one’s value proposition (product or service) to the customer, via certain distribution channels
(refer to Figure 4). The fourth pillar, Financial Aspects, consists of the Cost Structure and
Revenue Streams building blocks of a business model, and is positioned so that it
corresponds with all other pillars. Osterwalder (2004) argued that this was because it was the
pillar that was most dependent on all the other pillars. In particular, the type, source and
amount of revenue generated is dependent upon the efforts involved in successfully
establishing the other three pillars of the business model.
Although the insights derived from the Business Model Canvas were developed by
studying the ICT industry, it has been used very recently as a guide or template for the
development and analysis of business models in management teaching (see Leschke (2013)
for example) and research (Guenzel & Holm, 2013; Martikainen et al., 2014; ver Loren van
Themaat, Schutte, Lutters, & Kennon, 2013). For this study in particular, the responsiveness
of entrepreneurs’ business strategy (as reflected in his/her business model) to constraints in
the institutional environment is especially important, particularly as they are technology56

based entrepreneurs in difficult environments (Günzel & Wilker, 2012; Trimi & BerbegalMirabent, 2012). The concept of the business model, defined as the logic of value creation
and conceptualised through the lens of Osterwalder et al. (2010)’s nine building blocks, will
therefore be used as the unit of analysis for understanding how renewable energy
entrepreneurs in developing and emerging countries respond to, and adapt their businesses in
the face of, the constraints faced in their respective institutional environments.

To summarise the theoretical literature review, we return to the conceptual framework
presented at the start. Think of the entrepreneur as a societal agent: he/she is autonomous,
intelligent, highly aware of his/her position and role in society, and possesses the ability to
act accordingly (Position 1). However this agent, though autonomous, exists within a
particular societal structure – that is, an institutional environment that consists of forces that
include entrepreneurial opportunities and a variety of constraints (Position 2). This
institutional environment both influences (Position 3) and is influenced by (Position 4) the
actions of the entrepreneurial agent. For instance, constraints in the institutional environment
may limit the entrepreneur’s ability to generate support for his/her idea or venture (Position
3). The agent’s responses to these constraints may involve leading attempts to generate public
discourse on the benefits of his/ her idea, which may, over time, reduce or remove the
hindering effects of this constraint (Position 4). As an entrepreneur, the agent’s (business)
venture (Position 5) is the medium through which his/her actions affect and are affected by
the institutional environment. That is, within this logic and in his/her capacity as an
entrepreneur, the venture may be conceptualised as the working arm of his/her agency, and is
the level at which he/she interacts with the institutional environment.
This is the theoretical foundation of this research, around which the theoretical
literature review was structured. The following section introduces the contextual literature
review, which discusses the extant literature covering the renewable energy and developing
and emerging country contexts studied in this research.
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CONTEXTUAL LITERATURE REVIEW
The contextual literature review follows a similar structure as the theoretical literature
review. That is, it begins with a broader focus on entrepreneurship, presenting the definition
of renewable energy entrepreneurship used by this research. Then, Section 2.4 uses the
concept of institutions to introduce and discuss the institutional setting in which entrepreneurs
in developing and emerging countries are operating, zeroing in at the end on constraints.
Next, Section 2.5 focuses on constraints that are specific to renewable energy entrepreneurs
in developing and emerging countries, providing a summary that consolidates all the
identified constraints into seven broad groups to be investigated by the research. Finally, as
with the theoretical literature review, the contextual literature review ends with an analysis of
the literature’s coverage of the business models (as defined in management literature) used by
renewable energy businesses (Section 2.6). This section therefore hones in on the renewable
energy, developing and emerging country and analytical (business models) contexts that are
pertinent to the research. However, first, we define renewable energy entrepreneurship.
Different kinds of entrepreneurship, including traditional entrepreneurship, can
contribute to the process of sustainable development (Lindhult & Guziana, 2011). Schlange
(2006) and Tilley and Young (2006) defined sustainability-driven entrepreneurship as
entrepreneurship that encompasses economic, social and environmental aspects, that is, the
triple bottom-line, and suggested that sustainable entrepreneurs use more comprehensive and
all-rounded criteria for identifying and engaging their stakeholders.
There is a growing body of research focused on the development of various aspects of
sustainability-driven entrepreneurship (also referred to as green entrepreneurship, sustainable
entrepreneurship or ecopreneurship). One of the key themes of existing entrepreneurship
literature is the relationship (and sometimes duality) between entrepreneurship and
environmental degradation (Schaper, 2010). For instance, while literature in other related
fields insist that economic growth and business activities are the cause of environmental
degradation, writers in the field of environmental entrepreneurship appear to agree, for the
most part, that entrepreneurship can also prove to be a solution to the problem through
innovation and sustainable business creation (Cohen & Winn, 2007; Dean & McMullen,
2007; Jolink & Niesten, 2013; Lindhult & Guziana, 2011; Potts, Foster, & Straton, 2010;
York & Venkataraman, 2010) (Dean & McMullen, 2007, p. 54). Also, on the microeconomic
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level and from a social point of view, entrepreneurship and the entrepreneurial attitude has
been touted as a major ingredient for helping individual firms achieve green objectives such
as green value added (GVA) (Ndubisi & Nair, 2009), improving efficiency (Cohen & Winn,
2007), leading the market entry of environmentally-superior products (York &
Venkataraman, 2010) and making greener supply chain decisions (Kirkwood & Walton,
2010a).
The researcher has derived and used the term “renewable energy entrepreneurship” as
a gestalt theme for this research. A wide variety of ecopreneurship definitions has surfaced
over the years (Cunningham & Lischeron, 1991; Schaper, 2002; Schlange, 2006; Walley et
al., 2010), which attests to the difficulty of crafting an all-encompassing definition, due in
part to the numerous unique activities that fall under different kinds of ecopreneurship.
Renewable energies represent just one of the possible ecopreneurial activities. Therefore
while many acceptable definitions of ecopreneurship and renewable energies exist (Kammen,
2004, p. 385; OECD, 2010, pp. 5-6; OECD & IEA, 2008), a combined definition of
“renewable energy entrepreneurship” ought to be formulated. Walley et al. (2010, p. 60) have
presented a generic and concise yet fairly inclusive definition of the entrepreneur (which was
based on the work of Gartner and Shane (1995) and Iversen, Jorgensen, and Malchow-Moller
(2008)), which suits the purposes of this research. This definition has been extended to
formulate a definition of renewable energy entrepreneurship, which refers to:
The starting up, running and (potentially) growth of a new business venture (Walley et
al., 2010), which focuses on the development, design, production and distribution of
renewable energy, as well as renewable energy systems and technologies, including all
aspects of the renewable energy supply chain including planning, consulting, financing,
installation, maintenance and end of life management or disposal.
In essence, renewable energy entrepreneurship is being used here as a form of
entrepreneurship concerned with the advancement and uptake of renewable energy
technologies.
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2.4 The Institutional Setting for Entrepreneurship in Developing and
Emerging Countries
Starting a technology-based business in a developing or emerging country offers an
ideal opportunity for institutional entrepreneurs; such countries offer limited legal, social,
financial, or infrastructural support for start-ups (Bruton, Ahlstrom, & Obloj, 2008; Bruton et
al., 2013), along with limited access to technology (Martinot et al., 2002; Pfeiffer & Mulder,
2013). Under such circumstances, there is little institutional coordination, and entrepreneurs
are forced to create or influence the creation of new institutions that advance their cause and
promote their business venture or technology (DiMaggio, 1988; Phillips et al., 2004).
Although testing and developing entrepreneurship theory and concepts in developing
and emerging countries is an under-researched area (Bruton et al., 2008), the few studies that
have focused on the institutional environments in these countries have invariably found the
institutional conditions to be unfavourable or constraining for entrepreneurship and business
in general (see Manolova et al. (2008), West, Bamford, and Marsden (2008), Ault and Spicer
(2013) and Bruton et al. (2013) for example). Such constraining conditions include corruption
and poor legal structures (Adomako & Danso, 2014; Gupta et al., 2014), weak property rights
(Herrera-Echeverri et al., 2014) and lack of access to information or education on how to start
a new business (Baumol et al., 2009; Casero et al., 2013). Historically, there has been a bias
in renewable energy investment in favour of Europe, China and the United States (UNEP,
2012b). It is therefore a research imperative that greater emphasis be placed on the further
development of renewable energy technologies in developing and emerging countries, as well
as the introduction of economic and market innovations that increase their investment
attractiveness.
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Figure 5 Average ease of doing business rankings in world regions
Source: WorldBank and IFC (2013)

The International Finance Corporation (IFC)’s 2013 ranking of the ease of doing
business in 189 countries also reveals the challenging environment that individuals wishing to
start a business must face in developing and emerging countries. Of the countries included in
the study, sub-Saharan African countries fared extremely poorly, with an average ranking of
140 (refer to Figure 5). Characterised as having weak legal institutions and complex
regulatory processes, the sub-Saharan African countries studied were closely followed by
South Asian countries (WorldBank & IFC, 2013). The 2013 Global Entrepreneurship
Monitor (GEM) Report also provides valuable insight into the challenging institutional
setting faced by entrepreneurs in developing and emerging countries, through its interviews
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with national experts on the entrepreneurship framework conditions in each country.
Emerging issues include the lack of financial support or support from government regulation
(Amoros & Bosma, 2013). Table 13 in Section 4.1 provides a comparative overview of the
main indicators of the renewable energy, business and entrepreneurship environments in the
territories that represent the home bases of the entrepreneurs in this study.
As many of the institutional constraints faced by entrepreneurs in developing and
emerging countries are due to issues related to poverty, it is necessary to review a particular
body of literature that highlights business conduct under such conditions. This literature has,
since the late 1990s, focused on the ‘Base of the Pyramid’ or ‘Bottom of the Pyramid’ (BoP)
concept. The term was first introduced by C. K. Prahalad as a way of referring to those
segments of the global population that live under USD2.00 per day – that is, the world’s
poorest socioeconomic category. Scholarly work on the BoP initially focused on
multinational enterprises and the strategies that can be used to not only tap into this segment
of the global market, but also help alleviate poverty. Prahalad and other proponents of BoP
principles claim that doing business at the BoP required moving past business as usual to the
development of unique products, services and strategies that were suited to the unique
characteristics of BoP populations. These ideas included microcredit schemes and the
reconceptualization of the poor as strategic partners, rather than as simply poor customers.
However, recently, the study of business at the BoP has shifted in focus from the actions of
MNEs, to a focus on local and regional enterprise and entrepreneurship. This year, Kolk,
Rivera-Santos, and Rufín (2014) produced the first comprehensive review of scholarly
articles focusing on the BoP concept, which confirmed this shift in focus. Figure 6 is Kolk et
al’s summary of the existing BoP literature, which shows that over the last decade the focus
of scholarly research has been fairly broad, embracing and investigating a variety of means of
conceptualising engagement with the poor as well as their place in firms’ value network.
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Figure 6 Kolk et al's (2014) framework for organising existing BoP literature

This study is interested in how the renewable energy entrepreneurs studied respond to
constraints related to poverty – that is, how their engagement with customers at the BoP is
affected. For the purposes of this study, the Base of the Pyramid is defined not just in terms
of poverty, but within the context of energy poverty, which refers to a lack of access to
modern energy services (i.e. household access to electricity and clean cooking facilities) (IEA
& IRENA, 2014). In developing and emerging countries, this refers to the 18% of the global
population (IEA & IRENA, 2014) located in areas without grid access, usually in rural areas,
or who are located in grid-connected urban areas but are unable to afford the most basic
energy services (Agbemabiese et al., 2012; IEA, UNDP, & UNIDO, 2010). Although the
renewable energy entrepreneurs in this study are anticipated to serve customers from a wide
range of socioeconomic backgrounds, understanding their engagement with the energy poor
(that is, the energy BoP), could be useful for conceptualising their responses to price- and
infrastructure-related constraints (see Sections 2.5.2 and 2.5.5).
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2.4.1 The Constraints to Renewable Energy Uptake
Building on work pertaining to the institutional embeddedness of technological
systems (Bijker, Hughes, & Pinch, 1987, 2012), it is argued that technologies coexist and
coevolve within complex institutional environments (Arthur, Durlauf, & Lane, 1997; Garud
& Karnøe, 2003, 2012; Garud et al., 2010). Self-reinforcing institutional structures provide
increasing returns to the maintenance of the existing locked-in technology, making existing
technologies dominant and more favourable than other technological options (Garud &
Karnøe, 2003; Heiskanen et al., 2011; Simmie, 2012). For the institutional entrepreneur, these
institutional structures act as innovation- and agency-constraining forces (Garud & Karnøe,
2012). When placed within established institutional environments, the uncertainty (Cohen &
Winn, 2007; York & Venkataraman, 2010) and constraints faced constitute adverse
conditions (Heiskanen et al., 2011) for entrepreneurs. Similarly, in developing and emerging
countries, the current fossil fuel-dominated system acts as a hindering force with respect to
the uptake of renewable energy technologies (Chendo, 1994; Kim, 2013; Painuly, 2001;
Reddy & Painuly, 2004; UNEP, 2012a). Table 5 shows the constraints to the uptake of
renewable energy technologies identified in the literature.

Table 5 Constraints to renewable energy uptake identified in literature

Renewable Energy Constraints
Securing investor / financier interest

Poor provision & access to formal finance
Accessing credit
Grid distribution, preparedness &
stability
Installation site preparedness and onsite
infrastructural and production issues

Examples of Author(s)
(Brunnschweiler, 2010; Dinica, 2006; Foster-Pedley &
Hertzog, 2006; Larsen, Goldman, & Satchwell, 2012;
Loock, 2012; Randjelovic, O'Rourke, & Orsato, 2003)
(Aslani & Mohaghar, 2013; Linnanen, 2002;
Mohammed, Mustafa, & Bashir, 2013; Zyadin et al.,
2014)
(Aslani & Mohaghar, 2013; Lüdeke-Freund & Loock,
2011; Nepal, 2012)
(Mahama, 2012; Mohammed et al., 2013; Rady, 1992;
Reddy & Painuly, 2004; Schmidt et al., 2013)
(Aslani & Mohaghar, 2013; Glemarec, 2012; Mahama,
2012; Mohammed et al., 2013; Rady, 1992)

64

Renewable Energy Constraints
Constraints affecting demand from endusers
Technology price
Lack of (understanding) formal industry
standards
Competition and/or tension with fossil
energy (service) providers
Lack of R&D transfer
Lack of capability / human resources
(education, know-how & training of
employees)
Lack of policy, legislative and tax
incentives
Lack of government buy-in

Examples of Author(s)
(Balachandra et al., 2010; Linnanen, 2002; Negro,
Alkemade, & Hekkert, 2012; Rady, 1992; Yunus &
Jolis, 1999)
(Arinaitwe, 2006; Aslani & Mohaghar, 2013; Dekhili &
Achabou, 2012; Foster-Pedley & Hertzog, 2006;
Kirchgeorg & Winn, 2006; Martinot, 2001)
(Aslani & Mohaghar, 2013)
(Brunnschweiler, 2010; Christensen et al., 2012; Kim,
2013; Mohammed et al., 2013; Richter, 2012; Schoettl
& Lehmann-Ortega, 2011; Smink, Hekkert, & Negro,
2013; Wüstenhagen & Boehnke, 2008)
(Aslani & Mohaghar, 2013)
(Aslani & Mohaghar, 2013; Martinot, Cabraal, &
Mathur, 2001; Nepal, 2012; Painuly, 2001; Reddy &
Painuly, 2004)
(Foster-Pedley & Hertzog, 2006; Zyadin et al., 2014)
(Kim, 2013; Lalic, Popovski, Gecevska, Vasilevska, &
Tesic, 2011; Mohammed et al., 2013; Nepal, 2012;
Pinkse & Groot, 2013; Smink et al., 2013)

As shown, the dominance of fossil fuel incumbents and their supporting institutional
and governance structures have been identified as an important constraint. These constraints
have the potential to perpetuate the inability of renewable energy entrepreneurs to dis-embed
from the existing fossil fuel-dominated system (i.e. an institutional setting that is supportive
of fossil fuels), thereby restricting, by extension, the uptake of renewable energy
technologies. Obstacles to improving the uptake of renewable energy technologies, such as
infrastructural, logistical and cost-efficacy problems related to upscaling/expanding
demonstration projects (Jolly et al., 2012) and the lack of attention paid to increasing demand
by setting up and developing end-user markets (Dewald & Truffer, 2011; Pacheco et al.,
2010), are related to the overarching institutional challenge of the legitimacy and lock-in of
incumbent fossil fuel technologies (Benson & Magee, 2014; Foxon, 2007; Foxon & Pearson,
2008). Indeed, the introduction of renewable energy technologies into the incumbent
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legitimised fossil fuel-fired energy infrastructure is disruptive (Loock, 2011; Schoettl &
Lehmann-Ortega, 2011), which increases the risk and uncertainty surrounding the industry.
The work of Berg, Pietzner, Volkmann, and Fischedick (2011), Jackson (2011), Klessmann,
Held, Rathmann, and Ragwitz (2011), Walsh (2012) and Balachandra et al. (2010) for
example all emphasize the importance of improving the policy environment in order to
provide a more supportive and enabling environment for the uptake of renewable energy
technologies (refer to Table 5).
Another constraint to the uptake of renewable energy technologies is the lack of
provision or access to finance, including the ease with which both renewable energy
proponents and end-users can access credit facilities. Additionally, particularly in developing
and emerging countries, prevailing institutional conditions tend not to be investor-friendly.
Research has shown that private investment in renewable energy is affected by many
heterogeneous and interdependent factors that are not specifically addressed by policy (Berg
et al., 2011; Bürer & Wüstenhagen, 2009; Wüstenhagen & Menichetti, 2012). Such factors
include the reduction of perceived risks (Meijer, Hekkert, & Koppenjan, 2007; Wüstenhagen
& Teppo, 2006) and increasing the attractiveness of the business strategies employed by new
entrepreneurial market entrants (Loock, 2012; Lüdeke-Freund & Loock, 2011; Walsh, 2012).
Indeed, developing and emerging countries represent a context with a particularly
unsupportive institutional environment. This means that proponents and agents of renewable
energy are not only faced with constraints related to the uptake of renewable energy
technologies, but also the same institutional constraints faced by entrepreneurs in general
(refer to Section 2.2.2). That is, the overall constraints faced by renewable energy
entrepreneurs in their attempts to stimulate and develop new institutional structures that are
more supportive of renewable energy technologies. Thus, the constraints related to increasing
the uptake of renewable energy technologies (Table 5) have been combined with the
institutional constraints faced by entrepreneurs in general (Table 4).
This is important to know because this is how the constraints (referred to as
‘challenges’ for the sake of simplicity for respondents) investigated in the data collection
phase of the research were derived. Therefore, the following final section of this chapter
presents a synthesis of the main findings from the scholarly and international development
literatures on the main challenges faced by renewable energy entrepreneurs in developing and
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emerging countries. The definition of the concept ‘renewable energy entrepreneurship’
introduced by this research (refer to the introduction of the contextual literature review) was
derived by combining definitions of ‘renewable energy’ based in the renewable energy
research literature and ‘entrepreneurship’ based in the entrepreneurship literature. Thus, the
literature findings presented in the following section do not rely solely on literature on
renewable energy constraints, but endeavoured to consider and unite the separate
entrepreneurship and renewable energy literatures that relate to developing and emerging
countries.

2.5 The Constraints to Renewable Energy Entrepreneurship in
Developing and Emerging Countries
This section will summarise the main findings from literature on the constraints faced
by renewable energy entrepreneurs. To do this, the individual constraints found in the
separated literatures on renewable energy and entrepreneurship were combined. That is, the
institutional constraints faced by entrepreneurs (highlighted in Table 4) were compared to and
consolidated with the constraints to the uptake of renewable energy technologies (highlighted
in Table 5).
So far, we have relied on quite a robust collection of research and development
literature (mostly from the renewable energy field) to reveal, preliminarily, the main
challenges that may be faced by renewable energy entrepreneurs. The following summation
of the literature therefore draws on some of the lessons learned from existing renewable
energy ventures and comparable technological deployments in developing and emerging
countries, as well as from conceptual assertions from literature, to summarise the institutional
constraints that may be faced by renewable energy entrepreneurs. Also, some of the business
model related suggestions that have been proposed in the literature as solutions to these
constraints have been presented. Constraints related to lack of maturity and the slow diffusion
of renewable energy technologies were not included in the following synopsis of the
constraints faced, as the idea that the uptake of renewable energy technologies has been slow,
particularly in developing and emerging countries, is an underlying assumption of the
research. That is, it has been taken as a given that some intervention is needed in order to
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accelerate the uptake of renewable energy technologies in developing and emerging
countries.
In summary, in developing and emerging countries, the literature shows that some of
the most common challenges constraining the uptake of renewable energy technologies
include inadequate access to institutional finance (Benecke, 2008; Ernst & Young, 2011;
Foster-Pedley & Hertzog, 2006), low demand (Kirchgeorg & Winn, 2006; Martinot et al.,
2002), relatively high prices (WorldBank, 2008; Wüstenhagen & Boehnke, 2008), lack of
skilled labour (Alazraque-Cherni, 2008; Reddy & Painuly, 2004), underdeveloped physical
infrastructure (Glemarec, 2012; Monroy & Hernández, 2008), inadequate government or
policy support (Gboney, 2009; Pinkse & Groot, 2013; UNEP, 2012a) and the presence and
power of incumbents (Kim, 2013; Smink et al., 2013; UNEP, 2012a). These are the main
groupings that have been found in the literature, as shown in the following table, Table 6.
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Table 6 Summary of institutional constraints to renewable energy entrepreneurship in developing & emerging countries

Constraints

Institutional
Constraints

Examples of Author(s)

Renewable Energy
Constraints

Examples of Author(s)

Inadequate access to institutional finance
Securing investor /
financier interest

X

Poor provision &
access to formal
finance

X

Accessing credit

X

(Bianchi, 2010; deMel et al.,
2010; Kerr & Nanda, 2011; Van
Auken, 1999)
(Bianchi, 2010; deMel et al.,
2010; Kim, 2006; Parker, 2000)

X
X

(Brunnschweiler, 2010; Dinica,
2006; Foster-Pedley & Hertzog,
2006; Larsen et al., 2012; Loock,
2012; Randjelovic et al., 2003)
(Linnanen, 2002; Mohammed et al.,
2013; Zyadin et al., 2014)
(Lüdeke-Freund & Loock, 2011;
Nepal, 2012)

Price of technologies
Inability of renewable
energy to compete
with fossil energy
(service) providers on
price
Lack of R&D transfer

X

X

(Levie & Autio, 2007; Reynolds
et al., 2005)

X

(Arinaitwe, 2006; Aslani &
Mohaghar, 2013; Dekhili &
Achabou, 2012; Foster-Pedley &
Hertzog, 2006; Kirchgeorg & Winn,
2006; Martinot, 2001)
(Aslani & Mohaghar, 2013)

Insufficient local demand
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Constraints

Institutional
Constraints

No market for product
or service

X

Unfavourable market
dynamics & industry
structure

X

Examples of Author(s)
(Sirdeshmukh et al., 2002; Van
Burg et al., 2012; Voss et al.,
2008)
(Levie & Autio, 2007; Reynolds
et al., 2005)

Renewable Energy
Constraints
X

X

Examples of Author(s)
(Balachandra et al., 2010; Linnanen,
2002; Negro et al., 2012; Rady,
1992; Yunus & Jolis, 1999)
(Schoettl & Lehmann-Ortega, 2011;
Smink et al., 2013; Wüstenhagen &
Boehnke, 2008)

Lack of skilled labour
Lack of capability /
human resources
(education, know-how
& training)

X

Lack of cultural value
and respect for
entrepreneurship

X

(Beeka & Rimmington, 2011;
Levie & Autio, 2007; Nepal,
2012; Reynolds et al., 2005;
Urban, 2013)
(Amoros & Bosma, 2013;
Baumol, 1990; Davidsson &
Wiklund, 1997; Reynolds et al.,
2005; Urban, 2013)

X

(Aslani & Mohaghar, 2013;
Martinot et al., 2001; Nepal, 2012;
Painuly, 2001; Reddy & Painuly,
2004)

X

(Mahama, 2012; Mohammed et al.,
2013; Rady, 1992; Reddy &
Painuly, 2004; Schmidt et al., 2013)

Underdeveloped physical infrastructure & logistics
Grid distribution,
preparedness &
stability
Technical /
infrastructure
constraints

X

(Amoros & Bosma, 2013; Levie
& Autio, 2007; Mambula, 2002;
Stel, 2013)
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Constraints

Institutional
Constraints

Examples of Author(s)

Installation sites

Renewable Energy
Constraints
X

Examples of Author(s)
(Glemarec, 2012; Mahama, 2012;
Mohammed et al., 2013; Rady,
1992)

Power of incumbents

Tension with fossil
energy (service)
providers
Field-specific
standards (formal)
Norms & rules
(informal)

X

X

(Desa, 2012)

X

(Desa, 2012; DiMaggio &
Powell, 1983; Giné et al., 2011;
Henrique & Sadorsky, 1996;
North, 1990; Powell & Di
Maggio, 1991)

X

(Ardagna & Lusardi, 2010a;
Baumol, 1990, 2004; De Castro
et al., 2014; Mullainathan &
Schnabl, 2010; Preiss & Spooner,
2003; Urban, 2013)

X

(Brunnschweiler, 2010; Christensen
et al., 2012; Kim, 2013; Mohammed
et al., 2013; Richter, 2012; Schoettl
& Lehmann-Ortega, 2011; Smink et
al., 2013; Wüstenhagen & Boehnke,
2008)
(Aslani & Mohaghar, 2013)

Inadequate government or policy support
Lack of policy,
legislative and tax
incentives

X

(Foster-Pedley & Hertzog, 2006;
Zyadin et al., 2014)
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Constraints
Lack of enforcement:
property rights,
contracts, etc.
Lack of institutional
integrity & formality

Institutional
Constraints
X

X

Examples of Author(s)

X

Examples of Author(s)

X

(Kim, 2013; Lalic et al., 2011;
Mohammed et al., 2013; Nepal,
2012; Pinkse & Groot, 2013; Smink
et al., 2013)

(Mair & Marti, 2009; Smallbone
& Welter, 2001; Stel, 2013)
(De Castro et al., 2014;
Mullainathan & Schnabl, 2010;
Urban, 2013)

Lack of government
buy-in
Lack of access to
information /
education on starting a
business

Renewable Energy
Constraints

(Amoros & Bosma, 2013; Beeka
& Rimmington, 2011; Levie &
Autio, 2007; Nepal, 2012; Urban,
2013)
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2.5.1 Inadequate Access to Institutional Finance
Accessing sufficient capital has been identified as one of the biggest obstacles to
starting and running any kind of business (Kerr & Nanda, 2011; Linnanen, 2002; Van Auken,
1999). The UNEP’s Global Trends in Renewable Energy Investment report (UNEP, 2012b)
revealed that global investment in renewable energies increased, but only 35% of this
increase accounted for investments in developing countries. It seems that investors are wary
of the perceived commercial risks and are uncertain about the green connotations associated
with such new and emerging technologies (Dinica, 2006; Randjelovic et al., 2003). While this
and other such research (see Kozloff (1995), Brunnschweiler (2010) and Larsen et al. (2012)
for example) paint a vivid ‘big picture’ of the state of renewable energy investment, the effect
of such trends on the individual renewable energy entrepreneur in developing and emerging
countries has still largely been neglected in the research literature.
On the level of the individual business, in terms of the difficulty of accessing financial
support, two recurring research themes are the nature of renewable energy investment in
various countries (Foster-Pedley & Hertzog, 2006; Loock, 2012; Lüdeke-Freund & Loock,
2011) as well as the advancement and utility of venture capital (VC) and private sector
investments compared to tapping into public funds (Balachandra et al., 2010; Berg et al.,
2011; Brander, Egan, & Hellmann, 2010; Isaksson, 2011; Randjelovic et al., 2003; Walsh,
2012). Particularly in the European Union (EU) between 1990 and 2005, the major role of the
government has been as a facilitator of international private sector involvement in renewable
energies (Balachandra et al., 2010), not as a major investor itself. The literature suggests that
this is a model that ought to be followed by developing countries in order to deal with
inaccessibility of institutional or regulated finance (Atabi, 2004; Gboney, 2009). Studying
investments in Europe and the United States, Loock (2012) and Lüdeke-Freund and Loock
(2011) suggest that renewable energy investors prefer business models that are serviceoriented and utilise high-quality ‘brand name’ technologies. In the developed countries of
Europe renewable energy commercial entrepreneurial ventures that rely on VC and other
sources of private finance seem to experience higher growth rates than ventures that were
funded in other ways (Isaksson, 2011). However, the benefits of private VC investment seem
to extend only to European countries where renewable energy-specific policies indirectly
encourage entrepreneurial activity (Amoros & Bosma, 2013; Berg et al., 2011) and to the
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innovation-intensive renewable energy ventures in the United States (Amoros & Bosma,
2013; Jackson, 2011).
It appears the merits of venture capital wane significantly in developing and some
transitioning countries where public-private funding and incentive partnerships are likely to
be more effective than private VC initiatives (Atabi, 2004; Balachandra et al., 2010; Walsh,
2012). Furthermore, renewable energy businesses that are focused on upstream activities (that
is, for example, manufacturing and assembly) tend to have better access to public support and
financing for a number of reasons. The development and strength of industrial partnerships
and associations helps to solidify the status of the manufacturing and large-scale utility sector
as a major employer and value generator, thus attracting the financial support of
governments.
However the downstream renewable energy sector (that is, for example, installation,
maintenance and consulting) is more decentralised and service-oriented, and is heavily reliant
on private sector investment (Schmidt et al., 2013; WorldBank, 2008). In the unique case of
developing and emerging countries however, where public institutions are better suited to
facilitating rather than providing funding, and where stock and bond markets and VC are still
not adequately established to provide large-scale funding (Brunnschweiler, 2010), is tapping
into private investment as effective and sustainable as it has been in Europe, for example?
Joint public-private or bi- or multi-lateral funded renewable energy initiatives such as
Grameen Bank (India), Illumination Solar (Tanzania), Lighting Vanuatu (Vanuatu) and
various World Bank-funded rural electrification and solar home projects (Martinot et al.,
2001) have had some success. Therefore, as parts of the literature (see Brunnschweiler (2010)
and Reddy, Balachandra, and Nathan (2009) for example) suggest, public-private
partnership-type funding, particularly those that rely on international bi- or multi-lateral
funding, may better facilitate the uptake of renewable energies in developing countries.
Indeed, there is the suggestion that in general any kind of partnership (whether strategic,
franchising or otherwise) may be preferable to venturing alone (Koch & Caradonna, 2006),
and that the policy models adopted by China and India, whose renewable energy policies
include a strategic opening of their local markets to external investment and funding
(Sklarew, 2011), may support this suggestion.
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In particular, IDOs such as the Global Environment Facility (GEF), the World Bank,
the United Nations Environment Programme (UNEP) and the Global Partnership for Output
Based Aid (GPOBA) have become important providers of grant assistance for the
development of rural electrification projects in developing countries (Martinot et al., 2001;
UNEP, 2013). The suggestion is that such partnerships and international development-related
funding schemes are a solution to the rampant inability to access institutions-based funding
locally, foster greater communication between all parties involved and encourage better
discussion of all aspects of the venture, thus potentially producing the best result in terms of
both business longevity and local sustainability (Atabi, 2004; Dinica, 2008; Monroy &
Hernández, 2008; WorldBank, 2008).

2.5.2 Price of Renewable Energy Technologies
In the literature, some of the most often-articulated barriers to the diffusion and
uptake of renewable energies are related to the technologies’ inability to achieve economies
of scale – that is, an inability to scale-up production to such a level that would result in
reduction of the price of the technology. Although this problem largely affects upstream
activities along the renewable energy value chain (that is, manufacturing and utility-scale
businesses) (Aslani & Mohaghar, 2013), there are also considerable effects on the
downstream activities that directly affect market/consumer uptake of the technology.
The inability to achieve economies of scale greatly affects the cost and, by extension,
grid parity7 of renewable energy technologies. Price is an important hindrance to the
improved uptake of renewable energy technologies as it ultimately comes down to the
technology’s inability to compete with incumbent (fossil fuel) energy sources. Market prices
can, in general, prove to be a constraining factor for entrepreneurs who must find ways to
compete on their respective markets. However, it appears that this is especially the case in
developing and emerging countries where price volatility and end-users’ inability to afford
certain products and services may have a crippling effect if alternative approaches are not
adopted (Arinaitwe, 2006; Aslani & Mohaghar, 2013; Kirchgeorg & Winn, 2006).

7

Grid parity refers, in general, to the ability of renewable energy to be produced at the same or lower cost as
current energy sources (which are supplied through established electrical grids).
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Challenges associated with the price of renewable energy technologies directly hinder
downstream entrepreneurial players who provide end-user oriented services (Brunnschweiler,
2010). Although renewable energies have the potential to reward its users with a considerable
amount of energy autonomy and low operation and maintenance costs, the biggest challenge
to the end-user is raising adequate funds to meet the cost of the initial investment in the
technology (Aslani & Mohaghar, 2013; Dekhili & Achabou, 2012). While this challenge has
been addressed to some extent by incentives such as government subsidies, tax breaks and
attractive feed-in-tariff (FIT) schemes (IEA & IRENA, 2014; Parthan et al., 2010), this has
mainly been effective in increasing demand in developed countries. However the average
individual consumer or household in a developing country is still largely unable to meet the
high investment costs (Martinot et al., 2001; WorldBank, 2008).
The first challenge to the renewable energy entrepreneur in a developing country
without adequate cost-defraying policy incentives is therefore to develop business models
that utilise innovative pricing and/or cost-offsetting strategies to the benefit of the end-user.
Potential solutions for dealing with the issue of the price of the technology may be applied
upstream in the context of design and generation innovations. However, some hints from the
literature suggest that the problem may be just as ably addressed by tackling the end-users
themselves. That is, by embracing, for instance, product development and branding (specific
to the needs of the poor), innovative pricing, innovations in distribution (specifically,
distribution channels), improved communication/access to information and presentation of
price using a product value rationale (Dekhili & Achabou, 2012; Kirchgeorg & Winn, 2006;
SustainAbility, 2014) are some of the emerging suggestions.
In developing countries in particular, innovative strategies such as various forms of
micro-financing and micro-lending as well as alternatives to the conventional purchase model
such as technology leasing and fee-for-service (ESCO) models have been documented by the
literature (Ault & Spicer, 2013; Martinot et al., 2001; WorldBank, 2008; Wüstenhagen &
Boehnke, 2008) as potential solutions. Such strategies, in particular microfinancing and
microlending, have been championed in the BoP and development literature as examples of
business model innovations that improve end-users’ ability to afford technologies that they
would otherwise be unable to afford (Martinot et al., 2001; Newman, Schwarz, & Borgia,
2014; SustainAbility, 2014). Therefore, it appears that a feasible means of overcoming the
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price challenge is to integrate innovative pricing strategies into renewable energy business
models, directly targeting the individual consumer (i.e. from the “bottom-up”), rather than
more top-down institution- and industry-oriented strategies.
However while the documentation of such strategies appears to be increasing, much
of the research work carried out in this regard are mostly either review-type studies and
general guidelines (WorldBank, 2008; Wüstenhagen & Boehnke, 2008) or studies that focus
simply on a single strategy (Loock, 2011; Mani & Dhingra, 2012). What is therefore lacking
is a comprehensive empirically-motivated study of how such strategies fit into the overall
business models used by entrepreneurs. In addition to the now-popular microfinancing
strategy, innovative business models such as tiered pricing schemes and the offer of shared
technology use and/or ownership as well as comprehensive service packages have been
suggested as additional solutions to the price challenge faced in developing and emerging
countries (Havlíček, Pelikán, & Šubrt, 2012; Koch & Caradonna, 2006).

2.5.3 Insufficient Local Demand
Entrepreneurs are faced with the challenge of creating or fostering market demand for
their products or services (Linnanen, 2002). The high cost of renewable energies is therefore
one of the main reasons that the demand for the technologies has remained low (Monroy &
Hernández, 2008; Rady, 1992), failing to reach a considerable share of the market due to endusers’ inability to pay the high initial investment costs associated with renewable energies. In
developing and emerging countries in particular, the inability of renewable energy
technologies to reach the poorest of the poor appears to be another major challenge
(WorldBank, 2008; Yunus & Jolis, 1999).
Service- and innovation-oriented renewable energy business start-ups are touted as
having played a significant role in the increased uptake of renewable energy technologies in
developed countries (Balachandra et al., 2010; Negro et al., 2012) and have the potential to
do the same in developing countries as well. Still unanswered by the literature however is the
question of whether these same strategies are not only applicable to developing and emerging
countries, but effective in reaching a wider market share particularly in some of the
developing world’s most marginalised communities (i.e. the BoP). It has been asserted that in
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developing countries, because of inadequate access to centralised energy infrastructure in
rural areas (Mahama, 2012; Rady, 1992; Schmidt et al., 2013), this group constitutes one of
the key potential niche markets needed for the growth and development of renewable energy
technologies, as they are ideal for decentralised renewable energy supply. However, the
exploitation of these potential markets appears to have been stagnated by the perception that
the provision of energy to the rural poor is neither economically lucrative nor commercially
attractive (Balachandra, 2011, p. 7809; WorldBank, 2008; Yunus & Jolis, 1999) due, again,
to their inability to pay (see Section 2.5.2), and the physical difficulty of reaching such
communities (see Section 2.5.5). As mentioned in the previous section, the use of innovative
microlending and microfinancing schemes may offer viable means of increasing purchasing
power. However the World Bank estimates that, even if such schemes are available and
offered, about 30 – 50% of people in some of the world’s poorest communities would still not
be able to afford the initial cost of renewable energy technologies (WorldBank, 2008). The
result, it asserts, is that “fully subsidised social programs or small programs that offer limited
service” are perhaps the best means of reaching these sections of the market (WorldBank,
2008, p. 13).
Indeed, as evidenced by Jolly, Raven and Romijn’s (2012) study of some of the
generic business models used in India to provide renewable energy to the poor, IDOs have
historically supported for-profit commercial approaches (Jolly et al., 2012) that have had
considerable financial success but have largely failed to effectively stimulate demand among
the poorest of the poor. One suggestion emerging from the literature is that, because they are
not fixated on profit-making, non-profit social ventures may be the most effective model for
increasing knowledge of renewable energies among developing country niche markets,
thereby enhancing demand (Rady, 1992; WorldBank, 2008). Or, as Hussein Rady puts it,
“where the concern is to satisfy the basic needs of the poorest section of the population,
humanitarian criteria should replace economic ones” (Rady, 1992, p. 587).
Thus it appears that profit-seeking strategies are a major hindrance to overcoming the
problem of demand from the poorest of the poor in the developing world. In cases where a
for-profit model has proven to be successful, future research might investigate the reasons for
this, particularly given the high price of renewable energy technologies: have they perhaps
tried some other innovative solution for reaching some of the poorest communities (if
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relevant)? However in addition to reaching the poorest of the poor, it has been acknowledged
that the literature also lacks a comprehensive assessment of the renewable energy marketing
strategies used in developing countries in general – that is, what are the unique selling points
that renewable energy entrepreneurs should focus on? Most of the literature seems focused on
indirect (e.g. policy incentives) rather than direct (marketing) strategies for increasing
demand. What marketing strategies have been employed by the participating entrepreneurs to
improve overall demand for renewable energy technologies in developing countries – that is,
not only among end-users at the BoP, but also those in the upper and middle classes in
developing and emerging countries? This research will help answer some of these questions.

2.5.4 Lack of Skilled Labour
Together with certain sets of personal traits, an individual’s own knowledge and skill
set has been identified as a major determinant of the likelihood of them becoming an
entrepreneur (Ardagna & Lusardi, 2010a; Krueger Jr et al., 2000). However for a new
business or idea the growth process often requires interaction with and input from other
skilled and educated individuals, which has been identified as a major challenge for
entrepreneurs in developing and emerging countries (Aslani & Mohaghar, 2013; Samli,
2009).
Increasing the demand for renewable energy technologies may eventually increase the
need for suitably skilled labour to bolster increasing service demands. The problem of the
shortage of skilled persons in the renewable energy sector in developing and emerging
countries has largely been specified as a shortage of skilled technical information and knowhow (Martinot et al., 2001; Reddy & Painuly, 2004; WorldBank, 2008), referring to those
skills and knowledge levels that are specific and often unique to renewable energy
technologies. A considerable lack of technical know-how has been noted in the areas of
renewable energy installation, maintenance and repair in developing countries (AlazraqueCherni, 2008; Aslani & Mohaghar, 2013; Martinot et al., 2001; Painuly, 2001). That is,
because of its novel yet specific nature, the end-user is not reasonably expected to possess the
know-how necessary to maintain their own technologies, so the onus of servicing,
maintenance, repair and part replacement is usually on the entrepreneur him/herself and
his/her business (Alazraque-Cherni, 2008; Martinot et al., 2001).
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A solution offered by the downstream market in many developed countries is either
the re-training and subcontracting of already existing skilled service providers such as
electricians and plumbers to act as renewable energy technology installers (thus, the service is
often provided by existing electricians, roofers, etc.), or the outsourcing of such jobs (which
often raises questions of sustainability) (Okkonen & Suhonen, 2010; Wüstenhagen &
Boehnke, 2008). However this solution is documented mostly in European renewable energy
markets and the question of whether similar solutions have been applied successfully in
developing country contexts has yet to be answered empirically by the literature. In fact, the
literature seems to focus mainly on strategies related to overall know-how transfer from
developed countries (Gboney, 2009; Martinot, 2001) as well as China and India (Sklarew,
2011) as part of an indirect, short-term solution to the skill shortage problem.
Since proposed solutions for developing country contexts have not been adequately
covered in the literature, research is needed in order to investigate this particular context. For
renewable energy businesses in developing countries that do not use either existing artisans
or outsourced labour, it may be useful to investigate whether entrepreneurs and their
employees are being trained locally (and by whom). The answers to these questions would
improve our understanding of the strategies used by entrepreneurs to overcome the skill
shortage problem, particularly in developing and emerging countries.

2.5.5 Underdeveloped Physical Infrastructure and Logistics
Inadequate infrastructure and issues associated with the distribution of goods has been
identified as another potentially major challenge faced by entrepreneurs, especially in
developing and emerging countries (Kirchgeorg & Winn, 2006; Samli, 2009). Although the
state of physical infrastructure was generally rated positively in GEM’s 2013 report, there is
still concern about the situation in sub-Saharan Africa (Amoros & Bosma, 2013). Also, when
viewed from the perspective of renewable energy entrepreneurship, the issue of physical
infrastructure becomes much more challenging as infrastructural issues surpass those
associated with distribution and include issues of installation (Mahama, 2012).
In the particular case of developing and emerging countries, one of the major themes
is the supply of renewable energies to rural areas. As mentioned previously in Section 2.6.2,
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energy infrastructures are usually already well-established in many of the urban areas of
developing and emerging countries, so rural areas may offer a particularly interesting
opportunity for the development of novel, decentralised renewable energy infrastructure.
Rural areas that lack access to a power grid have emerged as somewhat of a niche market as
decentralised energy supply can be a more cost-effective solution than extending existing
grids to such areas (Mahama, 2012; Woerlen, 2004; WorldBank, 2008).
However, these rural areas lack the infrastructure for establishment and development
of renewable energy technologies (Barnes, 2011; Reddy & Painuly, 2004), and it has been
suggested that renewable energy investment ought to concentrate on and be adapted to the
characteristics of decentralised energy production in developing and emerging countries
(Glemarec, 2012; Monroy & Hernández, 2008; Rady, 1992). Decentralised supply has
therefore been touted as perhaps the best means of advancing the uptake of renewable
energies in developing and emerging countries, especially in remote rural areas (Barnes,
2011; Glemarec, 2012; Rady, 1992).
Decentralised supply does not exclude the construction of one’s own infrastructure,
but this is a strategy that seems to have been used exclusively by larger companies and
development initiatives in developed countries (see Mahama (2012) and Martinot et al.
(2001) for example). However, given the underlying theme of entrepreneurship, it is perhaps
worth investigating whether any of the renewable energy entrepreneurs studied have
attempted to develop some form of infrastructure or logistical solution that is specific to their
product or service.

2.5.6 Power of Incumbents
To date, some of the main actors within the renewable energy system are incumbent
utility providers and other existing large firms, some of whom, due to state/institutional
pressure and/or incentives, attempt to diversify their energy services away from fossil
supplies to include renewable sources (Richter, 2013). It has been suggested that, ideally,
these incumbent entities would be the best leaders of renewable energy diffusion in
developing countries, however incumbent entities do not provide effective alternatives to the
fossil-fired status quo and are slow, resistant or unable to change (Christensen et al., 2012;
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Smink et al., 2013). Compared to renewable energy start-ups however, these utilities have
better access to funding and better ability to lobby for (or create) institutional support
(Brunnschweiler, 2010; Painuly, 2001; Richter, 2012; Smink et al., 2013; Wüstenhagen &
Boehnke, 2008). The concern therefore arises about the ability of renewable energy
entrepreneurs to compete – should they compete?
However, this issue has only been researched and discussed in the context of
developed countries and regions. The question of whether renewable energy entrepreneurs in
developing and emerging countries have successfully adapted to or avoided competition from
incumbent utilities ought to be answered. As discussed previously, there has been some
evidence that investors show preference for service-oriented business models (Loock, 2011;
Lüdeke-Freund & Loock, 2011), that is, business models that are deeply engaged in the
downstream end-user aspects of the value chain. The potential advantages of downstream
positioning in developing and emerging country contexts have therefore been highlighted as a
particular strength of new renewable energy businesses, as incumbent utilities are not
normally service-oriented and focus largely on the generation and supply aspects of the
business (Richter, 2012, 2013; Schoettl & Lehmann-Ortega, 2011). However, no studies have
been found to date that highlight the proportion of these businesses that have developed as
complementary partners to incumbent utilities/energy generators, acting as their renewable
energy-specialised ‘service arms’. Schoettl and Lehmann-Ortega (2011) suggest that utilities
can successfully contribute to the uptake of renewable energy technologies by investing in
start-ups, as they have greater flexibility to adapt.
Such arrangements can be potentially advantageous to renewable energy
entrepreneurs, as they may be able to take advantage of the utilities’ access to funding and its
knowledge and control of existing infrastructure (Schoettl & Lehmann-Ortega, 2011;
Wüstenhagen & Boehnke, 2008). Additionally, such partnerships allow the entrepreneur to
focus the business model on only the service aspects of the value chain – by focusing on
downstream activities, the end-user strength of the business may be improved, thereby
increasing its effectiveness in improving uptake. This is theoretically supported by Reddy et
al. (2009), Koch and Caradonna (2006) and Atabi (2004) as a potential solution for
developing and emerging countries. However, the literature lacks an empirical focus on
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developing and emerging countries and the specific characteristics of these complementary
partnerships, particularly as they relate to renewable energies (Okkonen & Suhonen, 2010).
Thus, another aspect of the research agenda for developing countries is the
investigation of whether renewable energy entrepreneurs are indeed partnering with
incumbent utilities. However other unanswered questions include: What is the nature of the
relationship between the renewable energy firm and the major incumbents? Have they formed
a partnership, are they competitors, or do they remain unaffected by each other? If renewable
energy firms are unaffected by competition from incumbents, why? Certainly there may be a
need for further, deeper research in this area that focuses on the perspective of renewable
energy start-ups rather than their utility counterparts.

2.5.7 Inadequate Government or Policy Support
A survey of 122 clean energy researchers and academics was conducted recently in
order to gauge their perceptions of the biggest challenges to the uptake of renewable energy
technologies – lack of government policies emerged as the most important challenge faced
(Zyadin et al., 2014). This challenge seemed to be especially important to respondents from
developing and emerging countries in Asia and Africa, with African respondents also
claiming that the lack of access to public finance is a major challenge (Zyadin et al., 2014)
(refer to Section 2.5.1). It has been argued, however, that strict regulation curbs
entrepreneurship (Ardagna & Lusardi, 2010a; Mullainathan & Schnabl, 2010), and that this is
especially the case in developing and emerging countries, where individuals are wary of
starting businesses due to the unspoken or informal rules dictating a need to pay bribes
(Mullainathan & Schnabl, 2010). On the other hand, in developing and emerging countries
the paucity of institutional rigour and support also poses a challenge to entrepreneurs
(Herrera-Echeverri et al., 2014; Isaak, 2005; Samli, 2009) as it is suggested that government
policy plays a key role in facilitating entrepreneurship and growth (Baumol, 1990, 2004).
The role of the state as an entrepreneurship-enabling force is therefore important and
ought not to be underemphasised (Kivimaa & Mickwitz, 2011; Mazzucato, 2012). It has been
suggested that an entrepreneurship-enabling policy regime is the key ingredient for the
accelerated uptake of renewable energy technologies (Tsoutsos & Staltiboulis, 2005).
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Technology-oriented innovation policies that use a systemic approach (Foxon & Pearson,
2007; Foxon & Pearson, 2008; Praetorius, Martiskainen, Sauter, & Watson, 2010; Tsoutsos
& Staltiboulis, 2005) are thought to be the most effective in facilitating the successful
diffusion of renewable energy technologies. However it has been found that government
support tends to favour incumbents (Kim, 2013; Zyadin et al., 2014). Renewable energy
entrepreneurs therefore need to lobby (become politically active), as incumbent utilities and
larger energy businesses do, and as proposed in the embedded agency literature as a potential
way of overcoming the embedded agency paradox, in order to secure their legitimacy (Pinkse
& Groot, 2013; Smink et al., 2013).
Lack of government support or policies is often viewed as an overarching challenge in
the literature as it can affect all other aspects of the renewable energy landscape, including
education levels, state of physical infrastructure, and accessibility of institutional finance,
particularly in developing and emerging countries (Baumol et al., 2009; Casero et al., 2013;
Urban, 2013). Thus, the lack of government support/facilitation has also been included in the
study’s questionnaire as a challenge of its own, in order to give participants the opportunity to
raise a wider variety of ‘Other’ challenges than simply those related to governmental support
and facilitation.

To summarise the findings of the contextual literature review, the renewable energy
and entrepreneurship literatures have presented a considerable amount of conjecture and
some empirical evidence in support of the suggestion that the main challenges faced by
renewable energy entrepreneurs are related to inadequate access to institutional finance,
insufficient demand, the high price of the technology, lack of skilled labour, underdeveloped
physical infrastructure and logistics, inadequate governmental or policy support and the
power of incumbents. Based on analysis of the existing literature on the institutional
constraints that are faced by renewable energy entrepreneurs, the researcher is of the opinion
that the lack of government support and policies is the most important constraint faced in
developing and emerging countries. Whether the entrepreneurs in the study agree – that is,
whether they also perceive this as the key constraint faced – was investigated and reported
(refer to the findings presented in Chapter Four). This is important for one’s reading of the
methodology chapter, Chapter Three, as constraints were investigated in the data collection
84

phase of the research. They therefore represent the start of this study’s investigation of the
entrepreneurs’ own perceptions and ways of making sense of these constraints, as well as
their responses to these constraints.
Before proceeding with a discussion of the methodology and methods used for this
research, the following section presents the findings from a comparison of the parameters of
this research with those of some similar studies found in the literature. In particular, the focus
on specific constraints and the entrepreneurs’ perceptions of them, as well as the use of the
business model as an analytical tool, have been found to be unique aspects of this study.
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2.6 The Literature’s Use of the Business Model Concept for analysing
Renewable Energy Businesses
On one hand, it appears that the success or failure of the renewable energy venture
may be attributed to any combination of micro- and macro-level factors (Berg et al., 2011;
Walsh, 2012) including perceptions and responses to uncertainty (Meijer et al., 2007) and
complicated or bureaucratic licencing systems (Kinias & Konstantopoulos, 2010). On the
other hand, the success or failure of a renewable energy venture could depend on business
model-related decision-making factors such as the identification of the right opportunities at
the right parts of the renewable energy supply chain (Causey, McClain, White, & Causey,
2009; Chen, 2011; van der Horst, 2008) or whether to venture out individually or as part of a
group enterprise (Cato, Arthur, Keenoy, & Smith, 2008). However many of these factors are
similar to those faced by entrepreneurs in general (De Hoyos-Ruperto, Romaguera, Carlsson,
& Perelli, 2011).
With specific reference to renewable energies however, the role of innovative
downstream (end-user focused) entrepreneurial action could prove pivotal to facilitating the
uptake of renewable energy technologies (Christensen et al., 2012; Loock, 2011;
Wüstenhagen & Boehnke, 2008). The institutional constraints faced need to be addressed by
and are reflected in the strategy of the firms which, as discussed previously (refer to Section
2.3.3), can normally be assessed by the investigation of the business models used (CasadesusMasanell & Ricart, 2010). However, while the renewable energy literature includes
substantial work on the main constraints as well as, to a small extent, work on business
models for renewable energy businesses, there appears to be very few that explicitly combine
the two. The literature search has revealed only 6 book chapters and journal articles that make
suggestions about the business models that may work for renewable energy businesses. These
publications were found by searching the ProQuest Central, Academic OneFile, Business
Source Complete, Academic Search Complete, Scopus, Science Direct and Web of Science
databases for scholarly, peer-reviewed articles with the terms “renewable energy” and
“business model” in their abstracts. Together, these searches produced 80 results, of which
only 38 unique articles were found. Two books were also found. Only 6 of these publications
focused on business model characteristics and components – these book sections and articles
are compared against the main parameters of this research in Table 7.
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Table 7 Comparison of papers on renewable energy business models
Models conceptually or
empirically derived?

Developing country
context studied?

Linked to
constraints
faced?

Conceptual

No

Yes

Okkonen and Suhonen (2010)

Empirical

No

No

Loock (2011)

Empirical

No

No

Schoettl and Lehmann-Ortega
(2011)

Empirical

No

No

Conceptual

No

Yes

Yes

Yes –
investment
challenges

Author(s) & Year
Wüstenhagen and Boehnke
(2008)

Aslani and Mohaghar (2013)

Schmidt et al. (2013)

Empirical

Okkonen and Suhonen (2010)’s paper was the only one that approached the business
model issue from the entrepreneurship perspective, but focused only on renewable energy for
heating. Schoettl and Lehmann-Ortega (2011) focused only on solar photovoltaics (PV) and
how incumbent utilities may adapt their business models to accommodate the technology,
and Loock (2011) approached business models from the perspective of position in value
chain and innovation. Aslani and Mohaghar (2013) conceptualised the key aspects of
renewable energy business by studying government and IDO documents. Schmidt et al.
(2013) not only looked at a single developing country context (i.e. Indonesia), but also
approached business models more from the perspective of investment models – that is, what
strategies should potential private investors employ in order to overcome investment-related
challenges in the country context.
Only one of these 6 publications – the book chapter by Wüstenhagen and Boehnke
(2008) – focused on business model components that fit the criteria generally used in
management research. The main insights of this work are illustrated in Figure 7.
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Figure 7 How business model configuration addresses challenges in commercialising
sustainable energy technologies

SOURCE: Wüstenhagen and Boehnke (2008)

Though encouraging, this work was however undertaken only on a conceptual level
and presented as a review-type chapter of the book System Innovation for Sustainability:
Perspectives on Radical Changes to Sustainable Consumption and Production. Empirical
research is therefore required to test some of the conjectures made by the work. Additionally,
the work was undertaken from the European experience and perspective. This single work
therefore, though it reinforces the gap for empirical research in developing country contexts,
has also had the positive effect of further justifying the conceptual underpinnings of this
research. Indeed, findings from the literature suggest that the work on renewable energy
business models is still quite new, suggesting that the nexus between renewable energy and
management research is still in its infancy.
Thus, equipped with the seven literature-derived constraint groups (refer to Section
2.5) and the concept of the business model (specifically the business model canvas – refer to
Section 2.3.3), this research was conducted through a structuration lens. Structuration Theory
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enabled the researcher to make sense of findings from the literature, by conceptualising the
constraints faced as institutional structure and the entrepreneurs’ actions as their agency.
Structuration suggests that the effects and outcomes of individuals’ actions become apparent
only through understanding the routinisation of these actions. The business model therefore
provides a useful tool for capturing the routinised actions and business habits of the
entrepreneurs interviewed. This approach to the research is discussed in further detail in the
following chapter – that is, Chapter Three (Research Methodology).
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RESEARCH METHODOLOGY
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This chapter focuses on the methodology and methods used to conduct this research.
It is divided into two main sections: Section 3.1, which introduces and discusses the
methodological approach used, and Section 3.2, which describes the methods used to collect
and analyse the data.
Section 3.1 explains how the use of Giddens’ structuration theory as a research
paradigm influenced the researcher’s approach to the enquiry. For instance, given that
structuration theory considers agents to be reflexive and purposive, the researcher views the
entrepreneurs in this study are being intentional in their responses to constraints.
Structuration theory also describes the behaviour of agents as routinized, meaning they are
the cumulating of day-to-day habits and practices. The use of this lens therefore pointed the
researcher to the entrepreneur’s business model as an appropriate tool for analysing their
responses to the constraints faced; it was conceived that one may get a sense of the
entrepreneur’s response to constraints by looking at their business model, which is a snapshot
of the business’ daily operations and practices. Additionally, structuration theory’s view of
structure as being idiosyncratic to individual agents has influenced the researcher’s own view
that the entrepreneur’s perception of the constraints faced may be important to their ability to
overcome them.
Section 3.2 outlines the research methods used, beginning with a description of how
the interview and questionnaire used by the research were designed and the methods used to
recruit participants. Finally, the chapter ends with an explanation of how the collected data
were analysed.

3.1 Methodology and Approach
One might recall that the Research Aim guiding this study is “To understand how
renewable energy entrepreneurs respond to the constraints faced in developing and emerging
countries, and how this affects their logics of value creation (business models)”.
Entrepreneurs are theorised as agents of change, playing a crucial role in changing and
(re)creating institutional structures. To put this into context, as discussed in Sections 2.4 and
2.5, entrepreneurship is considered to be an important facilitator of the development of more
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sustainable energy institutions, especially in developing and emerging countries. This
research therefore requires an approach that enables both the analysis of existing theory on
the institutional constraints faced by renewable energy entrepreneurs in such countries and,
despite these constraints, their institution-changing role in society, and the development of
new concepts that inform our understanding of the impact of these constraints on the ventures
started by these entrepreneurs. In so doing, the mettle of existing theories can be
substantiated, and the merits and inconsistencies of applying them in developing and
emerging country contexts can be explored. Thus, the use of theoretical or literature insights
as the basis of the research, as well as the use of the research findings to substantiate or build
upon existing theory, demonstrates the dual theory substantiating-theory construction nature
of this study.
The following section, Section 3.1.1 introduces the ontological foundations of this
research, leading to an explanation of the use of structuration theory as the research
paradigm. Section 3.1.2 explains how structuration theory has informed the research
approach.

3.1.1 The Ontological Foundations of the Research
This section explains the principles of structuration theory, and its use as a sensitising
device for this research.
This research has been influenced by not only the researcher’s understanding of the gaps
to be filled in management enquiry into entrepreneurs’ responses to institutional constraints,
but also by the researcher’s own research paradigm. Indeed, another aspect of the wide range
of research approach choices to be made – and the spectrum of choices is indeed wide (Figure
8 illustrates only a few) – is one’s research paradigm which, at its most elementary level, is
influenced by the ontological perspective of the researcher. Ontology began as a branch of
philosophy concerned with “the nature of what exists” or the nature of reality (Blaikie, 2007c,
p. 13). From a research perspective, ontology refers to a researcher’s claim or perspective
about what knowledge (or the reality of knowledge) is (Bloomberg & Volpe, 2012). Two
main ontological schools exist: idealist and realist. From the idealist viewpoint, there is no
absolute reality – it is not fixed and cannot be defined or pinned down because it is shaped by
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individual thought and experience. From a realist perspective however, some form of
absolute reality exists and it is logically possible (though sometimes not practically so) to
define it. Between these two ontological schools is a wide spectrum of many other
perspectives of the nature of reality that commit to varying levels and/or combinations of
idealist/realist distinction.

Figure 8. Major choices in social research
Source: Blaikie (2007, p. 27)

All researchers have particular ways of viewing and making sense of their worlds, which
in turn influences their approach to research studies. Thus, the wide variety of ontological
perspectives held by various researchers means that there is a correspondingly wide variety of
research approaches. However, despite this, observations of the multiplicity of research
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approaches in social science have revealed certain patterns that have led to the identification
of groups of research approaches that reflect the researchers’ similar way of viewing and
making sense of their worlds. The set of basic ontological principles that influence the
research actions and approaches of each group are referred to as a paradigm. According to
Weaver and Olson (2006), “paradigms are patterns of beliefs and practices that regulate
inquiry within a discipline by providing lenses, frames and processes through which
investigation is accomplished” (p. 460). Therefore, in order to better understand the
methodological approach and methods used in this investigation, it is necessary to first clarify
and discuss the research paradigm adopted by the researcher.
Just as there are a wide range of ontological stances between idealist and realist, there
also exists a wide range of research paradigms between positivism and interpretivism, which
may often be found on opposite ends of the spectrum of research paradigms. However, for
reasons explained in the following paragraphs, the researcher sees no reason to commit to
either positivism or interpretivism – that is, to succumb to what appears to be the
management research tradition of emphasizing the dualism between the two paradigms.
While this study’s derivation and examination of seven institutional constraints from the
extant literature reflects a positivist approach, its concern with the participants’ own
perceptions of these constraints and the derivation of meaning from their accounts is
consistent with a more interpretivist approach. Indeed, this research requires an approach that
acknowledges and embraces the advantages of both. Thus, as a social ontology that brings
together traditionally divergent research paradigms, Giddens’ structuration theory (Giddens,
1976, 1979, 1984) has been adopted as the lens through which this research was
conceptualized and conducted.
3.1.1.1 Introducing structuration theory as the research paradigm used by this study
This section introduces structuration theory and explains why it is an appropriate lens
through which this research may be conceptualized. In particular, there are three aspects of
structuration theory that coincide with the aims of this research: its conception of the nature
of ‘structure’, its conception of the nature of the actions of individual agents, and its focus on
the interaction of macro- and micro-levels. As this section will show, the nature of structure
and of the actions of individual agents are particularly relevant to this research. First,
structuration theory’s view of structure as being idiosyncratic has influenced the study’s
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focus on the entrepreneurs’ perceptions of constraining institutional structures. Second,
structuration theory’s view of agents as being reflexive and purposive has influenced the
study’s focus on the intentionality of the entrepreneurs’ responses to constraints – that is,
their intention to overcome constraints and bring about institutional change.
Prior to Giddens’ conception of the structuration of social systems, there were
expressions of the need for a social ontology that, rather than ‘what is reality?’, theorized
responses to the ontological question of ‘what is the reality or nature of human action?’ (refer
to Giddens (1984)). Structuration theory was thus born out of a long tradition of supremacy
of the sociological framework of structural functionalism, which provided a macro-level,
positivist perspective of human action. Human action was seen only as being determined and
constrained by societal structure – structure was seen as dominant, while human agency was
seen as negligible. This approach to social theory then faced criticisms from interpretivist
thinkers who advocated for acknowledgement of the primacy of human agency, particularly
as the shaper / developer of societal structures. However, structuration theory reconciled both
approaches to the structure versus agency debate by contending that structure and agency
were inseparable and equally important.
As institutional entrepreneurship, specifically embedded agency, is rooted in Giddens’
structuration theory, this research upholds the duality and ‘mutually constitutive’ (Archer,
2009) nature of institutional structure and individual agency. However, where structure and
agency are concerned, some argue that structure precedes agency as it triggers action (Archer,
2009; Bhaskar, 2014) – an arguably objectivist stance. According to Bhaskar (2014) “society
does not exist independently of human activity but it is not the product of it. Rather, society
provides the necessary conditions for intentional human action, and intentional human action
is a necessary condition for it” (p. 36). Similarly, in wider entrepreneurship research, the
nexus between structure and agency is commonly portrayed as the individual-opportunity (IO) nexus, where structure (opportunities) is viewed as an “objective phenomenon” (Sarason
et al., 2006, p. 296) that exists independently of agents (individual entrepreneurs) (see Shane
and Venkataraman (2000), Sarason et al. (2006), Sarason, Dillard, and Dean (2010) and Mole
and Mole (2010)). Thus, the existence of opportunities is seen as the precursor to
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entrepreneurial action. Recently, however, in their much-cited article8 linking entrepreneurial
opportunity to structuration theory, Sarason et al (2006) claimed that entrepreneurial action
and opportunities were mutually constitutive and that, while indeed a precursor to
entrepreneurial action, opportunities and their characteristics are also subjectively created and
idiosyncratic to the entrepreneur. This view upholds Giddens’ concept of the mutual
constitution of structure and agency – that is, that the rules and norms of society are not only
created or developed by the actions of individual agents, but also act as antecedents of and
provide context for individual action. M. C. Escher’s famous lithograph of two hands
simultaneously sketching each other into existence (refer to Figure 9 below) is often used to
depict structuration theory (see Sarason et al. (2006) for entrepreneurship-related example).

Figure 9 M. C. Escher’s ‘Drawing Hands’

When applied to this study, Figure 9 suggests that the structural element of institutional
constraint determines the entrepreneurs’ agency and actions in response to these constraints,
while the entrepreneurs’ responses to constraints in turn affect the nature of these constraints

Cited 111 times as of November 2nd 2014, 76 of which are peer-reviewed articles in Management. – 48 in
Entrepreneurship journals.
8
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and shape the institutional structures they constitute. According to embedded agency theory,
institutions and institutional settings influence actors (refer to studies of isomorphism (e.g.
DiMaggio and Powell (1983) and Boutinot and Mangematin (2013)) and enablers of
institutional entrepreneurship (e.g. Dorado (2005) and Battilana (2006)) for example) but are
also created by the actions of actors (refer to studies of collective vs individual action (e.g.
Maguire et al. (2004) and Fligstein (2001)) and strategies used by institutional entrepreneurs
(e.g. Maguire and Hardy (2006) and Wilts (2006)) for example). Indeed, upon considering
the application of structuration to the study of entrepreneurship, Sarason et al. (2006)
highlighted the paradox implied in embedded agency; that is, that entrepreneurs “are both
enabled and constrained by structures, yet these structures are the result of previous actions
by (entrepreneurial) agents” (p. 290).
Through this structuration lens therefore, institutional entrepreneurship theorists may find
the puzzle of how actors are able to conceptualise and “champion new practices if they are
embedded in an institutional field and subject to its regulative, normative, and cognitive
pressures” (Greenwood, Oliver, Sahlin, & Suddaby, 2008, p. 199) thought-provoking.
Conceptualising the institutional field in developing and emerging countries as structure and
the study’s renewable energy entrepreneurs as agents, structuration theory’s structure versus
agency principles have enabled a better understanding of the phenomena investigated in this
study. Specifically, three aspects of Giddens’ structuration make it especially suitable to this
study: (1) its conception of the nature of structure, (2) its take on the nature of individuals’
actions and (3) its focus on the duality and mutually constitutive nature of the macro- and
micro-levels of society. Table 8 summarises how structuration’s notions of structure and
agency resonate with the research aim of investigating the entrepreneurs’ perceptions of and
responses to constraint. These aspects are discussed in further detail thereafter.
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Table 8 Research matrix for studying embedded agency under the structuration theory paradigm
(adapted and further developed from “Research matrix of entrepreneurship and structuration theory” in Sarason et al. (2006, p. 297))

Identification of constraints

Evaluation of constraints

Response to constraints

STRUCTURES (Institutional environment in developing and emerging countries)
Signification

Framing, articulating and interpreting the
constraints faced

Communication and understanding related to the
evaluation of constraints

The entrepreneurs’ means of understanding and
communicating their responses to constraints

Legitimation

Normative beliefs concerning the
recognition of constraints

Norms and values providing the criteria for
evaluation of constraints

Norms and values providing the normative context for
responding to constraints

Domination

Resource acquisition processes that
provide context for recognising
constraints

Resource acquisition required to evaluate
constraints, and the resource acquisition processes
that provide context when evaluating constraints

Resource acquisition required to act in response to
constraints, and the resource acquisition processes that
provide context when responding to constraints

AGENTS (Renewable energy entrepreneurs)
Reflexive

Understanding what they do, while they
do it allows entrepreneurs to identify
constraints that affect them

Understanding what they do, while they do it
constitutes the evaluative process

Understanding what they do, while they do it informs /
directly affects how entrepreneurs respond to constraints

Purposive

Ability to envision potential
consequences of action means
entrepreneurs have clear concept of
means to a successful venture and are
therefore able to identify constraints

Ability to envision potential consequences of
action enables entrepreneurs to rationalize the
effect of constraint on their venture

Ability to envision and act upon potential consequences
of action enables entrepreneurs to select the best course
of action, i.e. the best response

Routinised

Routinized practices provide context for
identifying constraints

Routinized practices provide context for evaluation
of constraints, and enables entrepreneur to
visualize and (potentially) avoid unintended
consequences of action

A set of routinised practices (e.g. a business model) with
minimal unintended consequences helps maximize the
entrepreneur’s chances of overcoming constraints
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Structuration theory’s conception of the nature of ‘structure’
Giddens defines structure as “recursively organized sets of rules and resources” (Giddens,
1984, p. 26) and, as opposed to structural functionalism where structure is seen as given,
deterministic and largely external, and where human conduct is limited by institutional
structures, structuration argues that structures are instead more like tacit guidelines to which
the actors (subconsciously) refer as they define their own activities. Structure can be both
enabling and constraining, but has bearing on the actions of individual agents only if
instantiated by such agents (Broger, 2011; Giddens, 1984; Sarason et al., 2006). That is, the
ability of structural constraints to enable or hinder entrepreneurial endeavour originates from
the entrepreneur’s own acknowledgement and perception of such constraints. Structuration
theory also highlights three types of structures with which agents must interact: signification
(interpretative patterns), legitimation (norms) and domination (resources) structures (refer to
Table 8).
Regarding the application of these concepts to this research, it would be easy to simply
assume that the constraints faced by the renewable energy entrepreneurs are deterministic and
have the almost predictable effect of stalling their business endeavours. Instead, the research
espouses the structuration view that the entrepreneurs’ interaction with institutional structures
and constraints is idiosyncratic – that is, the effect of constraints on entrepreneurial agency
and action is subjective. Indeed, these ideas about structure provide a valuable lens through
which the entrepreneurs’ identification, evaluation and responses to constraint may be
conceptualized within the context of their respective institutional environments. Certainly, the
prevailing norms and values in each context, as well as the entrepreneurs’ means of resource
acquisition (interaction with domination structures or institutions) for example may affect
their perceptions of and responses to the constraints faced (refer to Table 8). Structuration
theory therefore offers an insightful means of conceptualizing not only institutional
constraint, but also the potential structural / institutional influencers of the entrepreneurs’
responses to constraint.
Structuration theory’s conception of the nature of the actions of individual actors
According to structuration theory, actors are not just active, but reflexive (that is, they
have “the capacity to understand what they do while they do it” (Giddens, 1984, p. xxii)), and
therefore purposive (that is, able to envision potential consequences of their actions,
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rationalize the potential of their activities to bring about change and develop practices
accordingly). The actors’ reflexivity and purposiveness are central to their voluntarism, and
therefore also to their description as ‘agents’. Indeed, the agency of social actors hinges on
their conception as being knowledgeable, reflexive and purposive (and therefore intentional
in their responses to constraints).
Structuration theory therefore offers an insightful means of conceptualizing and
understanding not only the renewable energy entrepreneurs’ responses to constraint (i.e.
through the lens of their purposiveness and routinized practices), but also the potential
reasons for their responses (i.e. through the lens of their reflexivity). Institutional
entrepreneurship may be defined as the “activities of actors who have an interest in particular
institutional arrangement and who leverage resources to create new institutions or to
transform existing ones” (Maguire et al., 2004, p. 657). Like structuration theory, theory of
institutional entrepreneurship is action- and praxis-oriented, focusing on entrepreneurs’
agency and their ability or power to (re)create institutional structures. The reflexivity and
purposiveness or intentionality of actors’ actions suggested by structuration theory resonates,
in particular, with this study’s focus on the agency of its entrepreneurial participants – their
understanding of their institutional situation, the actions that need to be taken in order to
amend this situation and the potential institutional path creating consequences of their
actions. Indeed, embedded agency paints a picture of the intelligent, situationally mindful
entrepreneurial actor who intentionally leverages resources to create new institutions or
change existing ones.
Furthermore, structuration theory claims the routinisation of the agents’ practices as
another important element of the structure-agency nexus as it enables the incremental
(re)development of institutional structures in the long-term. Regarding this study, the
routinisation of practice is useful for conceptualizing the framing and analysis of the
entrepreneurs’ responses to constraint in terms of business models. It may be argued that
business models are a reflection of the entrepreneur’s routinized way of doing business – that
is, his/her day-to-day business praxis. As shown in Table 8, these routinized practices may
have implications for the entrepreneurs’ ability to affect change to constraining institutional
structures.
Structuration theory’s focus on the interaction of macro-and micro-levels
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Structuration theory stresses that agency and structure cannot be understood
independently. In this study, though the focus is on the individual entrepreneur, the wider
institutional structure is not only important context, but also crucial to the identification of
constraints and the potential of the entrepreneurs to influence institutional change. As both
Structuration Theory and institutional entrepreneurship are concerned with the relationship
between individual agency and societal structures and the impact of this relationship on
changing or (re)creating societal / institutional structures, the insights offered by Structuration
Theory provide a valuable lens through which both micro- and macro-level entities may be
conceptualised in a single methodological framework.

3.1.2 How the Research Paradigm Informed the Research Approach
The previous section introduced and discussed structuration theory as the research
paradigm used by this research. This section discusses how structuration theory, particularly
Giddens’ notion of uniting objectivist and subjectivist approaches in order to gain the
advantages of both, has influenced the dual nature of this study’s approach to research.
The vast majority of research in management and entrepreneurship is approached
from an objectivist perspective (Grant & Perren, 2002; Seymour, 2012). However, Giddens,
in his explanation of structuration theory, claims that it aims to “escape from the dualism
associated with objectivism and subjectivism” (Giddens, 1984). That is, by viewing neither
social structures nor individual agency as having primacy, structuration theory combines (or,
arguably, mutually disregards) objectivist and subjectivist approaches to investigating the
social world. The focus on both institutional structure (top-down view) and individual agency
(bottom-up view) as being equally important means that this research needs to borrow from
both objectivist and subjectivist approaches in selection and justification of the research
methods used.

3.1.2.1 Uses of structuration theory in management/entrepreneurship research
The conduct and publication of structuration theory-informed entrepreneurship
research is a relatively recent, but well-founded (particularly in the management accounting
literature), undertaking.
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Structuration theory has had a distinct impact on qualitative management research
since its introduction by Giddens 30 years ago (Busco, 2009; Lee, Collier, Cullen, Jack, &
Kholeif, 2007). It has been used as an analytical device in management accounting and
strategic management research in particular (Baxter & Chua, 2003; Pozzebon, 2004). Indeed,
shortly after the publication of Giddens’ The Constitution of Society was when Roberts and
Scapens (1985) introduced the use of structuration theory as an analytical device for
management research. It appears that the majority of structuration theory-informed
management research has been conducted in the field of management accounting, a
comprehensive review of which was carried out by Englund, Gerdin, and Burns (2011). As of
2011, there were a total of 60 published articles using structuration theory – although this
collection included conceptually- and methodologically-focused papers, thirty-nine were
empirical studies (Englund et al., 2011). Although case studies dominate structuration theoryinformed research (Englund et al., 2011; Lee et al., 2007), there has been considerable
variation in the actual methods used for data collection and analysis. These have ranged from
interviews and observations (see Busco, Riccaboni, and Scapens (2006), Jack (2005), Hassan
(2010) and Free (2008) for example), to reviewing both case-specific and public documents
(see Uddin and Tsamenyi (2005), Jack (2007), Lawrence and Doolin (1997) and Granlund
(2003) for example). Herein lies a major advantage of using structuration theory as an
analytical device; the applicability of the theory is wide-ranging, and the paradigm shows
neither preference nor aversion to particular means of data collection and analysis (Lee et al.,
2007). Indeed, Giddens drew upon studies utilizing a variety of methods (including surveys,
interviews and ethnography) in order to illustrate his ideas (Giddens, 1984).
However, one of the main criticisms of structuration theory as a tool in management
research is that, due to its complexity and wide-ranging applicability, it can become difficult
to move beyond its use simply as a “sensitizing device” (Giddens, 1984, p. 231), to its
application as a robust method for the conduct of research (Jack & Kholeif, 2007; Lee et al.,
2007; Stones, 2005). Stones (2005) has led this critique of the use of structuration theory in
management research, and suggests that Giddens’ focus on ontology-in-general is too abstract
for substantive empirical application. Instead, he argues, what is required is a focus on
ontology in situ, whereby both agents and structure can be considered relative to specific
geographical, social and temporal contexts, and through understanding the disposition and
practices of agents (Jack & Kholeif, 2007; Lee et al., 2007; Stones, 2005). Thus, agents are
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contemporarily conceptualised as ‘position-practices’ (Cohen, 1989; Stones, 2005), defined
by their social positions and the set of (routinized) day-to-day activities carried out within
their institutional contexts. However, though Stones’ ideas for the conception of structuration
theory for empirical research have their advantages, Stones did not account for Giddens’
conception of the three aspects of structure in his work. Indeed, Giddens’ domination and
legitimation structure for instance, as well as his focus on the reflexivity and purposiveness of
agents’ actions (refer to Table 8) do, theoretically, encompass Stones’ notion of the relativity
of agents’ social position and practices, respectively, on an ontological meso-level.
Nonetheless, despite criticisms, structuration theory continues to play a distinctive
role in the conduct of qualitative research in management in general, though its application in
entrepreneurship research is relatively new. A search of five article databases – Scopus,
Science Direct, ProQuest Central, Business Source Complete and Web of Science – produced
only 15 articles published in management journals on the subjects of ‘structuration theory’
and ‘entrepreneurship’9. Aside from its place in the foundations of institutional
entrepreneurship and the theory of the embedded agency paradox (see Sections 2.3.1 and
2.3.2), the discussion of the application of Giddens’ structuration theory to entrepreneurship
research seems to have started in 2002 in the Journal of Business Venturing, and some of the
most prominent discussions of the topic continue to be hosted on this platform. Jack and
Anderson (2002) (the former’s work with structuration theory in management began in
management accounting) produced an article on the subject, aiming to “develop the
conception of entrepreneurship as an embedded socio-economic process” (p. 467). Although
only four articles have been added to the Journal of Business Venturing dialogue since then
(that is, Sarason et al. (2006), Sarason et al. (2010), Chiasson and Saunders (2005) and Mole
and Mole (2010)), Sarason et al. (2006) insist that adopting a structuration theory-based view
of entrepreneurship provides novel opportunities for the study of entrepreneurship. For
instance, while traditional entrepreneurship views the entrepreneur’s venture as an artefact
created by entrepreneurs toward specific goals, a structuration perspective conceptualizes the
venture as fluid – evolving in tandem with the entrepreneur’s interactions and experiences
with elements of his/her institutional environment, including constraints.

9 The

exact search terms used were “structuration theory” and entrepreneur* in the following fields: Scopus –
Article Title, Abstract and Keywords; Science Direct – Title, Abstract and Keywords; ProQuest Central –
anywhere except full text; Business Source Complete – Subject Terms; Web of Science – Topic.
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Indeed, as discussed in Sections 2.2 and 2.3, institutional constraints can both hinder
and help the process of venture growth and institutional change. Even this view of constraint
has been strongly influenced by Giddens’ structuration theory, which equates structure with
constraints (Giddens, 1984). Entrepreneurship and innovation researchers may embrace this
structuration approach to conceptualizing constraint, as it provides a useful lens through
which the effects of institutional scarcity on entrepreneurial endeavour and innovation may
be contextualized (Gibbert et al., 2014).
3.1.2.2 Justifying duality in the research approach and methods
The research methodology has been influenced not only by the research paradigm of
the researcher, but also by the practical needs of the research. Thus, though the study’s use of
literature findings on constraints as a starting point fulfils the objectivist needs of the
investigation, its subjectivist needs were fulfilled by its enquiry into the entrepreneurs’
perceptions of and responses to these constraints.
It was therefore determined that an abductive approach offers a feasible means of
guiding the enquiry and achieving the research aim. While inductive approaches to enquiry
utilise “bottom-up” strategies (Blaikie, 2007; Bloomberg & Volpe, 2012) that aim to infer
and construct ‘universal statements’ or theories from ‘singular statements’ based on particular
observations or experiments, deductive approaches aim to utilise the results of observation
and experience as a means of proving, verifying or corroborating some ‘universal’ statement
of theory – that is, it uses instead a “top-down” approach. However the two approaches can
be seen as being interdependent and iterative parts of a “cycle of theory construction and
testing” (Blaikie, 2007, p. 81).
The iterative cyclical process of structuration theory is embodied in the abductive
approach as, though literature findings and theoretical pre-conceptions informed the research
design, the analysis was done by alternating “between (previous) theory and empirical facts
whereby both are successively reinterpreted in light of each other” (Alvesson & Sköldberg,
2009, p. 4). Previous theory and literature findings, as detailed in the literature on embedded
agency (refer to Chapter Two), has been used as the foundation for designing and analysing
the results of this research. These literature findings (in particular the seven literature-derived
challenges), were used as the lens through which the empirically acquired results were
viewed, with the aim of further developing and elaborating existing theory, as well as
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(potentially) constructing new ones. As Alvesson and Sköldberg (2009) put it, previously
established theory and knowledge has been used as the origin of the inspiration that led to the
‘discovery of patterns’ that enabled a deeper understanding of the phenomena studied. Thus
the literature, though used as the starting point, was constantly and consistently revisited in an
iterative feedback loop with the empirical data.
Reminiscent of Giddens’ conception of the structuration of social systems, this
research sets out to influence established scholarly knowledge of embedded agency, by
analysing the lessons learned from empirical research practice with the aim of developing
novel research insights and directions. Although “retroduction” and “abduction” are often
used interchangeably (Hanson, 1958) (refer to Figure 8), this study distinguishes between the
two. Literally translated, retroduction means “leading backward”, while abduction means
“leading away from”. Retroduction, the idea of going backward, suggests that, ultimately, the
end result must be rooted in literature. Abduction focuses instead on the development of new
ideas that may not necessarily be embedded in existing literature. Abduction therefore creates
an opportunity to not only construct new theories, but to lead or move away from old ones.
Abduction therefore facilitates the construction and evolution of novel ideas that may lead
thinking away from existing constructs. It is used to broaden knowledge and stimulate the
research process (Habermas, 1972; Kapitan, 1992), and whether or not findings fit the mould
of the initial theoretical frame, they are nonetheless representative of empirical reality
(Danemark, Ekstrom, Jakobsen, & Karlsson, 1997). Abduction is therefore the approach that
offers a feasible means of achieving both the practical and theoretical aims of this research.
The implications of this for conducting the research are illustrated in Table 9.

Thus, both objectivist and subjectivist approaches to enquiry can be found in the
methods used in this research. This section served to explain how structuration theory
principles informed this dual approach. The next section elaborates on this approach by
explaining the research methods used – interview, questionnaire and secondary data – to
investigate participants’ perceptions of and responses to the constraints faced.
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Table 9 Explaining the dual research approach

Phenomena / Unit of
Analysis

Approach Taken

Explanation

The institutional
environment

Objectivist and Subjectivist Study intentionally focuses narrowly on
specific institutional environment, i.e.
renewable energy entrepreneurship in
developing and emerging countries
(objectivist), however entrepreneurs’
perceptions of that institutional environment,
including specific institutional actors and
structures are also pertinent to this research
(subjectivist).

Constraints faced in
institutional environment

Objectivist and Subjectivist Constraints both ‘obvious’ (Seymour, 2012)
(i.e. established in literature - objectivist) and
perceived (subjectivist). Thus, entrepreneurs
are given the opportunity to identify ‘other’
challenges.

Severity of constraints
faced in institutional
environment

Subjectivist

The importance or severity of the challenges
faced are perceived/dependent on the
entrepreneurs’ own experience. Thus,
entrepreneurs are asked to rank challenges.

The entrepreneur’s
venture and responses to
constraints faced

Subjectivist

Everything, from description of businesses, to
entrepreneurs’ discussion of responses to
challenges faced, are viewed from the
perspective of the entrepreneurs themselves.

The business model used

Objectivist

The categorisation and description of the
business models adopted by the entrepreneurs
in the study are derived from the researcher’s
own analysis and reconceptualization of the
entrepreneurs’ descriptions of their ventures,
and from structure already given by the
Business Model Canvas (objectivist).

Thus, both objectivist and subjectivist approaches to enquiry can be found in the
methods used in this research. This section served to explain how structuration theory
principles informed this dual approach. The next section elaborates on this approach by
explaining the research methods used – interview, questionnaire and secondary data – to
investigate participants’ perceptions of and responses to the constraints faced.
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3.2 Research Method
The previous section served to explain the ontological lens through which the
researcher viewed the phenomena under study. This section explains the specific methods
used to investigate the phenomena studied. The main type of data collected was interview
data, which produced qualitative data that were analysed using template analysis in NVivo. A
questionnaire was also used to collect quantitative data related to the participants’ ranking of
the challenges faced and their satisfaction with the performance of their ventures. Secondary
data was also collected from the participants, who were recruited through snowballing and
with the help of referrals from regional renewable energy organisations. The following
section provides further details on the use of these methods.
This study investigated the strategies that have been adopted by renewable energy
entrepreneurs in developing and emerging countries for coping with constraints. Data were
collected from the entrepreneurs about the main challenges they face while running their
renewable energy businesses, and the business strategies they adopt in order to cope with
these challenges. Demographic information was then collected on the entrepreneurs’ overall
satisfaction with the performance of their firms, as well as data about aspects of the venture
that relate to its overall structure, such as number of employees and services offered for
example. This information was obtained by meeting with each participant and collecting data
by conducting a semi-structured interview and gathering their responses to a questionnaire.
Secondary data were also collected from each participant.
The interview and questionnaire were administered iteratively. That is, the first
request was always for background information on, or a description or history of the venture
– Question 1 on the Interview Schedule (refer to Appendices II and III). Following this, each
participant was asked to identify the biggest challenge(s) they face as a renewable energy
entrepreneur. This discussion usually led to the introduction of the questionnaire. Here,
participants were introduced to the challenges previously identified in the literature, and
asked to rank them based on their own experiences. Additionally, Question 2 of the
questionnaire allowed them to identify any other challenges of significance to them and their
businesses. Participants’ responses to this question of challenges faced as well as to the
question of performance satisfaction (refer to Appendices II and III), were intended to fuel
further discussion and elaboration of the topics in a natural, conversational manner. In each
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session, the discussion led to either: (1) the use of probing questions from the Interview
Schedule, in order to encourage or coax additional details and explanations, or (2)
participants’ natural, self-directed elaboration of issues by providing, for example, personal
opinions or experiences, explaining why certain issues were or were not, in their opinion,
major challenges, or by discussing the ways they have managed to deal with some of the
issues over the lifetime of their venture. In so doing, by the end of each session the
conversation had alternated between interview and questionnaire questions several times.
In addition to ranking the challenges faced, the questionnaire also allowed participants
to indicate the ‘importance’ of 10 financial indicators on a 10-point Likert scale: sales level,
sales growth rate, cash flow, return on shareholder equity, gross profit margin, net profit
margin from operations, profit to sales ratio, return on investment, ability to fund business
growth from profits, and overall firm performance. Next, participants were asked to indicate
their satisfaction with their venture’s performance for the same 10 indicators (refer to
Appendices II and III).
When the interviews and questionnaires were completed, the participants were asked
to provide any additional secondary data on their ventures. This data included, for example,
any documents of significance to the history, reputation, or web and market presence of the
venture as well as any information that could provide further insight into their entrepreneurial
experiences and opinions, such as written articles or opinion papers. These secondary data
were then obtained from each participant, in the form of Word and Portable Document
Format (pdf) files, via email.
This approach has several advantages. First, the iterative completion of the interview
and questionnaire allowed the researcher to witness the questionnaire completion process
first-hand, thereby allowing the identification of any problems faced by participants.
Although every attempt was made to ensure that the wording of the questionnaire was as
clear and unambiguous as possible, the session design allowed any potential issues related to
differences in interpretation or approach to be immediately addressed and resolved. Secondly,
as a major concern when conducting qualitative interviews is participants’ varying
interpretations of the interview questions (King, 2004a), the ability of the researcher to offer
clarification of any aspects not understood by participants, suggests that the responses given
were based largely on the intended interpretation. Thirdly, the inclusion of the questionnaire
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in the interview served as a time-saving strategy, which allowed the researcher to request
only a single meeting with each participant, thereby avoiding the need for separate interview
and questionnaire appointments, which could limit the number of willing participants.
Finally, the use of three types of data is a form of triangulation, which helps to cross-check
interview responses with the ranked questionnaire data and the secondary sources provided.
For instance, where, for a particular participant, access to finance is ranked as a major
challenge, the researcher was able to check this rank against the interview, where details
provided in corroboration of the severity of and ability to overcome this challenge can be
compared to those for a lower-ranked challenge. The appearance of this challenge in the
secondary data would further corroborate its severity.
However, one of the limitations of this approach is the possibility that participants
may be confused by the iterative nature of the interview and questionnaire. This limitation
was overcome by ensuring that each participant was provided with a copy of both the basic
Interview Schedule (without probes) and the questionnaire at least three days in advance of
the interview. In so doing, participants were able to follow the progress of the interview
during the session. Furthermore, participants were informed at the start of each session that,
rather than sticking to the order of the questions provided, they could move from topic to
topic as it suited them. In this way, although the interviews were semi-structured,
participants’ progress through the interview topics was self-directed.

3.2.1 Designing the Research Instruments
The interview and questionnaire were designed in several iterative phases that
involved the rewording and reorganisation of questions, as well as decision-making about
how to derive a ranking of challenges and a measure of performance.
Pilot interviews with two renewable energy entrepreneurs in New Zealand were
conducted, in order to trial the intended interview questions and overall data collection
approach. These pilot interviews informed two major changes to the Interview Schedule,
including a rewording of Questions 14-16, and the addition of Question 2 “Tell me, what
would you say is the biggest challenge or challenges you face while running this business?”
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This question became one of the main probes on the Interview Schedule, in order to
encourage participants to begin by discussing the challenges that were most important to
them and their businesses. Both changes are reflected in the final Interview Schedule
(available in Appendix II), which consisted of 20 questions aimed at providing answers to
each of the two research questions (refer to Appendix III).
For the questionnaire, the main challenges identified in the literature (refer to Section
2.5) were provided in a list, in no particular order, and participants were asked to rank the
challenges. The ideal method for collecting performance data would perhaps have been to
collect financial data directly from the ventures themselves. However, it was anticipated that
the entrepreneurs may be reluctant to provide this kind of data, and that requesting to view
the firms’ financial records would reduce the number of willing participants. It was therefore
decided that a variation of the Importance-Performance Analysis (IPA) diagnostic decision
tool first developed by Martilla and James (1977) in the field of marketing and used by others
since (see Tonge and Moore (2007) and Verreynne (2003) for example) would be an
appropriate instrument. A version of IPA, the financial performance scale developed by
Gupta and Govindarajan (1984) and Covin and Slevin (1989), was ultimately used in this
research. Various researchers have demonstrated the utility of this method for identifying
areas of a firm’s performance that require more attention (i.e. high importance, but low
satisfaction). The recent work of Azzopardi and Nash (2013) can be consulted for a metaanalytic overview of the benefits of this method.

3.2.1.1

On Conducting Electronic Interviews

The interviews conducted for this research were held in real-time, via Skype10. For
participants without Skype access, telephone interviews were conducted. Electronic
interviews have previously been used for studies of internet and communication-related
issues such as online use and behaviour (Morgan & Symon, 2004, p. 24), and much of the
apprehension about the use of electronic media for collecting qualitative data seems to focus
on surveys and written interviews (see Curasi (2001), Coderre, St-Laurent, and Mathieu
(2004), Meho (2006), Daniels and Cannice (2004, p. 197) and Kazmer and Xie (2008) for
example), rather than video-enhanced, real-time interviews. Thus, there has been success in

10 Skype

is a programme that allows the making of voice and videoconference calls over the internet.
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the use of Skype interviews for engaging international participants (Borras, 2010; Danik &
Kowalik, 2013; Dolgopolov, 2013). Additionally, Morgan and Symon (2004) acknowledge
that electronic interviews are useful for accessing “extremely busy people” (p.24) such as
small business owners, and for conducting multinational research under time- and budgetconstrained conditions.

3.2.2 Sampling and Recruitment
This section describes the type of participants acquired for the study, as well as the
methods used to acquire them.
As mentioned in the introduction to this thesis’ contextual literature review, for the
purpose of this research, renewable energy entrepreneurship is defined as the starting up,
running and (potentially) growth of a new business venture (Walley et al., 2010) that focuses
on the development, design, production and distribution of renewable energy, as well as
renewable energy systems and technologies, including all aspects of the renewable energy
value chain, comprising planning, consulting, financing, installation, maintenance and end of
life management or disposal. On the basis of this definition, the renewable energy
entrepreneur is a person who has started and owns a renewable energy business or venture, as
opposed to one who has invented a new technology without driving its uptake. Additionally,
this study focuses strictly on the downstream, end-user side of the industry – the ‘end-user
interface’, which is the commercial, technological, social and organisational space in which
interaction between the final users and the generators or suppliers of renewable energy
(technologies) occurs11. The decision to focus on the renewable energy end-user interface
and, within this delimitation, to maintain a broad definition of entrepreneurship, reflects the
study’s focus on renewable energy uptake, rather than emergence (Elzen, Geels, & Green,
2004). That is, the study’s focus is on entrepreneurs whose activities promote the uptake of
the technology by end-users, as opposed to the technology’s emergence.

11

Activities occurring at the end-user interface may include, for example, technology retail or service, energy
supply or service, consultancy, maintenance and repair.
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Based on these definitions, renewable energy entrepreneurs, specifically persons
owning and operating businesses and ventures at the end-user interface, were recruited
purposefully. Potential participants for the study were identified in several ways. In addition
to systematic web-based searching, country by country, for entrepreneurs and/or their
businesses in different developing and emerging regions, relevant international and
renewable energy-related organisations12, were contacted for assistance. Identified
entrepreneurs were contacted via email and invited to participate in the study, and the group
of interviewees was further developed by using a snowballing approach (i.e. asking
participants for referrals to their colleagues). Of the 122 entrepreneurs invited, 43 agreed to
participate and were interviewed. The 43 participants and their businesses represent 28
developing and emerging countries. Data were collected at the firm level. The participants
were assigned participant codes as shown in Table 10.
As with any programme of research, the recruitment strategy used in this study has
some limitations. For instance, though snowball sampling helped gain access to entrepreneurs
who might have otherwise been ‘hidden’ (Browne, 2005; Henry, 1990), one of the biggest
criticisms of snowball sampling is that it is not random and may therefore affect the
representativeness of the research findings (Daniel, 2012; Henry, 1990). However, the
qualitative and abductive nature of this research, the study is not aimed at producing findings
that are generalizable and representative of the wider target population. Instead, the study is
concerned with the extent to which the findings contribute to the development of existing
theory or the generation of new ideas and theories that may inform renewable energy
entrepreneurship. The new ideas and concepts emerging from the research can then be tested
on a randomly selected sample in future. Furthermore it was found that, after some time of
asking entrepreneurs, international organisations and/or participants for references to other
potential participants in particular regions, the same businesses came up on a repeated basis.

12

Some of the international and renewable energy organisations contacted for assistance in identifying potential
participants for the study include Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH, the
Organisation of American States (OAS) Department of Sustainable Development, the Renewable Energy and
Energy Efficiency Partnership (REEEP)’s South Asia, Southeast Asia and the Pacific and Southern Africa offices,
Renewable Energy and Environmental Experts – African Network (REEE-AN), Energy and Environment
Partnership (EEP) with Indonesia, Secretariat of the Pacific Community (SPC) and Die Deutsch-Ecuadorianische
Industrie- und Handelskammer (AHK Ecuador)
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This bodes well for the representativeness of the sampling frame, as many of the invited
participants in these regions were recommended more than once.

Table 10 Identifiers used for the territories represented in the study
Territories Represented in

Identifiers

Territories Represented in

Identifiers

Study

Used

Study

Used

Barbados

BBS

Nigeria, Federal Republic of

NIG

Belize

BZ

Panama, Republic of

PAN

Cambodia, Kingdom of

CAM

Philippines, Republic of the

PH

Cameroon, Republic of

CMN

Papua New Guinea,
Independent State of

Chile, Republic of

CHL

Costa Rica, Republic of

CR

Ecuador, Republic of
Ethiopia, Federal
Democratic Republic of

South Africa, Republic of

SA

Senegal, Republic of

SEN

Somaliland

SOM

EC

ETH

Tanzania, United Republic
of

Fiji, Republic of

FJ

Ghana, Republic of

GH

Guatemala, Republic of

GUA

Indonesia, Republic of

INA

India, Republic of

IND

Kenya, Republic of

KE

Republic

TZ

Thailand, Kingdom of

TLD

Tonga, Kingdom of

TON

Trinidad & Tobago,

Lao People’s Democratic

PNG

Republic of

TT

Uganda, Republic of

UG

Zambia, Republic of

ZA

LA
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3.2.3 Analysis of Questionnaire Responses
3.2.3.1

Challenges13

The challenge rankings were analysed in Excel, using descriptive statistics; for each
challenge, the mean, mode and median rank, as well as the standard deviation, were
calculated. In addition, 95% confidence intervals were calculated, in order to determine if
there were any statistically significant differences in the challenges’ mean ranks.

3.2.3.2

Performance Satisfaction

For each indicator, the product of the participant’s rating of its importance and their
satisfaction with their performance in that indicator was calculated, and used as the score for
that indicator. For instance, a rating of ‘10’ for importance and a rating of ‘6’ for satisfaction
with the indicator ‘Cash Flow’ would result in a Cash Flow score of 60. As each of the 10
importance indicators and each of the 10 satisfaction indicators could be given a maximum
rating of 10, the maximum overall performance score possible for each participant was 1000,
when summed across all 10 indicators.
However, as many participants identified certain indicators as “Not Applicable” to
their ventures, summing across all 10 indicators did not accurately represent the
entrepreneurs’ satisfaction with the indicators that were relevant to them. Therefore, for each
participant, an adjusted performance satisfaction score out of 100 was calculated by taking
the mean of the indicators applicable to them.

3.2.4 Analysis of Interview Responses
According to Hanson (1958), pattern-finding is at the heart of research. In this
particular enquiry, the patterns of connections or relationships between the challenges faced
by entrepreneurs in developing and emerging countries and the business models adopted to
cope with these challenges is crucial. However, recalling the aforementioned practical
13

For the sake of clarity for respondents, the constraints identified in the literature and tested on the research
participants were referred to simply as “challenges”, without indicating the theoretical significance of referring to
these challenges as constraints.
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limitations of human observation, although the qualitative and time-restrictive nature of this
study does not allow for absolute determinations of cause and effect, the identification of
patterns or trends in the challenges faced, business models used and the entrepreneurs’
satisfaction with performance enable the generation of propositions for further longitudinal
research that may then uncover causal relationships.
Consistent with the overall duality of research approaches, content analysis and
grounded analysis are at opposing ends of the research analysis spectrum. Grounded analysis
is inductive, as researchers “let the data speak for itself”, whereas, in content analysis, the
researcher “interrogates the data for constructs and ideas that have been decided in advance”
(Easterby-Smith, Thorpe, & Jackson, 2012, p. 163). However, template analysis (King, 1998,
2004) is a structured method of qualitative analysis that facilitates the organisation of data
under broad headings or themes at the start of analysis. These broad headings are used as the
initial set of codes – the template – that was laid over the data in order to reveal patterns in
the data. Though the template is decided at the start of analysis, it can be rearranged and
adapted throughout the analysis, usually hierarchically (King, 1998), as new codes and
themes arise. It has therefore been argued that template analysis is located midway along the
spectrum of analysis methods between “content analysis (predetermined codes) and grounded
analysis (where codes emerge during the analysis)” (Easterby-Smith et al., 2012, p. 165). It is
also therefore located at the interface between induction and deduction, and is an appropriate
analytical approach for abductive research. Template analysis was therefore the analytical
method favoured by this research, as it is appropriate for researchers working from a starting
point of previously developed literature findings and propositions, who aim for the gradual,
progressive and iterative refinement of theory or the construction of new ones.
The 20 interview questions were grouped into nine thematic sections as shown in the
Interview Schedule (refer to Appendix II). These nine broad sections were used as the basis
of a Template Analysis, conducted in NVivo with an initial configuration of 38
hierarchically-arranged nodes and two levels of specificity (King, 1998), as shown in Table
11. By organising the data by groups of interview questions, then, upon analysis, by
responses to each group of questions, the researcher was able to lay a template over the data,
in order to find patterns. The 43 transcribed interviews were coded and lower-order nodes of
increasing specificity were added to the template as new themes emerged. This allowed for
systematic (re-)organisation and the development of a deeper understanding of the
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entrepreneurs’ perspectives of and responses to each of the challenge and business model
themes discussed in all 43 interviews.

Table 11 Initial coding template used for analysing the research interviews in NVivo
PART A - FIRM BACKGROUND
Company ownership
How, when why business started
Main Technology
Value Chain Position - type of work
PART B - OTHER CHALLENGES
S1 - PROFIT OR NON-PROFIT
Advantage or Disadvantage
S2 - ACCESS TO FINANCE
Start-up Funding
Funding AFTER start-up
Ease of Accessing Finance
Innovative financing
S3 - PRICING & DEMAND GENERATION
S3 Q7-8 - CUSTOMERS & PRICING STRATEGY
Type of Customers
How customers feel about price
Pricing Strategy or Mechanism
S3 Q9-11 - MARKETING STRATEGY
Customers and Market Characteristics
Marketing Focus
Marketing Strategy
S4 - SKILLS
Firm Employment and or Employees
Type of Skills
Ease of finding employees with matching skills
Advertising for Employees
S5 - INFRASTRUCTURE AND LOGISTICS
Ease of integrating into existing infrastructure
Significance of infrastructure needs
Significance of logistics needs
S6 - INCUMBENTS
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S6 - INCUMBENTS, NICHE, RELATIONSHIPS
Ease of finding niche within network of incumbents
Main players in local energy industry
Relationship with incumbents
S6 Q19 - GOVERNMENT SUPPORT
S7 - OVERALL BUSINESS INNOVATION

This chapter focused on the methodology and methods used to conduct this research.
This is important to know, as it provides the context for the data presented in the following
two chapters – Chapters Four and Five. Chapters Four and Five present the findings from the
data, which was collected as described in this chapter. Conceptually, this chapter, together
with the Literature Review (Chapter Two), serves two important purposes in the context of
the findings presented in Chapters Four and Five. First, together with Sections 2.1.1, 2.3.1
and 2.3.2, this chapter highlights the need to focus on the entrepreneurs’ own perceptions and
means of making sense of the constraints faced as not only a research gap but also an
investigative imperative for researchers influenced by structuration theory. Second, together
with Section 2.3.3, this chapter highlights the business model as an appropriate tool for
analysing how the entrepreneurs’ responses to constraints are reflected in their routinized
activities within their ventures.
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FINDINGS I: CHALLENGES AND
PARTICIPANTS’ RESPONSES
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“I would say the price is no challenge because it’s meanwhile very cheap. Access
to finance is one of the highest challenges. Renewable energy skill shortages… yes
it is, but we bring so this is not a big challenge for us, because we have it. Physical
infrastructure is fine, but logistics is a challenge. Power of existing players on the
energy market, for us it is no challenge because there is nearly nobody.”
[Participant ZA01]

This chapter is the first of two chapters that report and discuss the research findings.
Consistent with RQ1 of the Research Framework presented in Section 1.2, this chapter looks
at the entrepreneurs’ perceptions of and means of coping with the challenges they face – that
is, it has been structured in response to Research Question 1 – What are the key perceived
constraints faced by renewable energy entrepreneurs in developing and emerging countries?
Also, as mentioned in Chapter Three, the findings associated with the participants’ responses
to the interview questions (refer to Appendix II) were analysed using the Template Analysis
method, starting with an initial 38 hierarchical nodes (refer to Chapter Three). Participants’
responses were coded under relevant first- and second-level nodes, which were expanded and
rearranged iteratively to produce the 423 nodes shown in Appendix V.
This findings chapter is divided into six sections. Section 4.1 provides an overview of
the findings. It also includes macro-level data on the business and entrepreneurial
environments in the countries in which participants are operating, compiled from a number of
secondary sources, including international development organisations. Section 4.2 will
discuss the Government/regulatory Challenges faced in greater detail, drawing upon quotes
from participants to illustrate the issues faced by the renewable energy entrepreneurs in the
study. Section 4.3 will do the same for Market Challenges. The challenge of Price of
renewable energy technologies has also been classified as a Market Challenge, due in part to
the commonalities between the price-related issues discussed by participants and a number of
the issues discussed with regards to other market challenges. This decision has been
discussed in Section 4.4, using quotes from participants to illustrate the links between price
and the other Market Challenges. Section 4.5 summarises the ‘Other’ challenges revealed
during the interviews. Finally, Section 4.6 discusses the findings from not only the rankings
of the challenges faced, but also the entrepreneurs’ responses to these challenges. It
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summarises the findings with regards to the government/regulatory and market challenges
faced in the form of a table, which presents a synopsis of the specific issues related to each
challenge and the ways the entrepreneurs have responded to these issues. This section also
relates these findings to institutional entrepreneurship and identifies possible implications for
both theory and practice.

4.1 Overview of Findings
The study had a total of 43 participants operating businesses in 28 developing and
emerging territories. The map provided in Appendix IV shows the distribution of the
participants’ business locations. Nineteen of the businesses are operating in Africa, 14 in Asia
and the Pacific and 10 in Latin America and the Caribbean. The demographics of the
businesses being run by the study’s 43 participants are presented in Table 12, which gives an
overview of all the participants in the study, including the type of business they run, the
number of employees (including the participants themselves) and the number of years in
business. Four basic types of businesses were identified among those being run by the
entrepreneurs in the study: Consultants, Distributors, Integrators and Own tech / innovators
(those who develop and distribute their own technologies). The identified characteristics of
each business type, as well as how they relate to the challenges faced and discussed in this
chapter, are discussed in detail in Section 5.2.
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Table 12 Overview of participants, including some key features of their businesses
Participant

business

ID

Consultants

Type of

Territory14

No. of

Years in

Performance

Employees

Business

Score15

CMN01

Cameroon

14

1.5

-

CMN02

Cameroon

3

1

-

EC02

Ecuador

6

4

49

ETH01

Ethiopia

6

8

68

GH02

Ghana

3

7

43

INA02

Indonesia

42

20

41

IND03

India

5

12

50

KE01

Kenya

6

3

42

KE02

Kenya

3

3

45

PAN01

Panama

6

2

-

PNG01

Papua New Guinea

1

4

13

SA01

South Africa

2

2

58

SOM01

Somaliland

6

1

-

TLD02

Thailand

11

9

40

TON01

Tonga

1

0

-

TT01

Trinidad & Tobago

1

5

32

TZ02

Tanzania

14

7

47

I refer to ‘territories’, rather than ‘countries’, since respondent SOM01 was clear that his business should be
described as operating in Somaliland, not Somalia.
14

15

All scores are out of 100 and rounded to the nearest integer. Seven of the participants with no performance
scores were very young start-ups who reported that they were still in the very early stages of their business and felt
that they were not in a position to gauge their businesses’ performance. They were all in business for less than 2
years at the time of the interview. EC01 has also been excluded from the analysis of performance satisfaction as
EC01 did not complete the questionnaire (i.e. challenge rankings and performance scores) (refer to footnote 26).
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Participant

business

ID

Integrators

Distributors

Type of

Territory14

No. of

Years in

Performance

Employees

Business

Score15

UG02

Uganda

3

1

59

ZA01

Zambia

6

2

-

BBS01

Barbados

36

14

47

BZ01

Belize

3

2

43

CR01

Costa Rica

7

8

66

ETH02

Ethiopia

2

1.5

-

FJ02

Fiji

18

7

74

GH01

Ghana

6

15

39

GUA01

Guatemala

20

3

24

KE03

Kenya

9

13

36

NIG01

Nigeria

10

16

49

NIG02

Nigeria

13

7

74

CAM01

Cambodia

12

5

53

CHL01

Chile

6

3

100

EC01

Ecuador

4

3

-

FJ01

Fiji

17

15

44

IND01

India

224┼

18

59

LA01

Laos

41

12

17

PH01

Philippines

15

6

59

SEN01

Senegal

12

8

38

TLD01

Thailand

90

5

58
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Participant

business

ID

Own tech / innovators

Type of

┼ IND01’s

Territory14

No. of

Years in

Performance

Employees

Business

Score15

CHL02

Chile

10

6

41

INA01

Indonesia

5

3

54

IND02

India

4

3

48

TZ01

Tanzania

4

4

52

UG01

Uganda

25

5

27

employee count is so high because, as the informant clarified, the business has an extensive microfranchising

network of individuals in many of India’s rural communities.

The average number of persons employed by the 43 entrepreneurs interviewed is 17
while the average time in business is 6.4 years. With the exception of 6 participants, all of the
43 entrepreneurs interviewed indicated that they had prior experience in the renewable energy
industry. The 6 participants who worked in other industries prior to starting their businesses
worked in another resource management- (e.g. ecologist, environmental management) or
tourism-related industry. Four of the entrepreneurs indicated that their businesses were now
at least partly family-owned, with their spouses owning shares in the business, but the other
39 entrepreneurs started and continue to run their businesses either on their own or in
partnership with friends and colleagues.
Twelve of the participants were not from the country in which their businesses were
operating: 5 from Germany, 3 from Australia, 3 from the United States and 1 from the United
Kingdom. Seven of these 12 businesses were operating in the African region, 3 were in Asia
and the Pacific and 2 were in Latin America. While all of the 43 entrepreneurs interviewed
indicated that they eventually developed various kinds of international networks, 12
mentioned that they started their businesses already having partners in other countries. In
such cases, partners helped the entrepreneurs access funding, or served as knowledge transfer
or research and development (R&D) partners. Of the 43 entrepreneurs, 39 focused their
businesses primarily on varieties of solar energy technology, while also having some
expertise in other forms of renewable energy. Only 4 entrepreneurs specified technological
expertise and services that did not include solar power: 2 focused their businesses on various
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forms of biomass, 1 focused on supplying micro-hydropower to rural communities and 1
focused on the distribution of wind turbines. Thirty-four of the entrepreneurs in this study
started their renewable energy businesses using their own funds or financial capital provided
by family and friends. The other 9 entrepreneurs were able to either partner with private
investors (7 participants), or receive funding from a university or research institution to
launch their businesses as pilot projects (2 participants). Since start-up, 30 of the 43
entrepreneurs have been able to tap into some form of international aid and development
organisation (IDO) or NGO funding, whether in the form of grants and awards or as
applicants to renewable energy project tenders.
Table 13 is a summary of the renewable energy and entrepreneurial country contexts

of the respondents. The macro-level indicators used were compiled from several secondary
sources (that is, not the primary interview and questionnaire data collected from respondents),
including the United Nations (UN), World Bank, the Global Entrepreneurship Monitor
(GEM), the International Energy Agency (IEA) and the International Renewable Energy
Agency (IRENA). The first 3 rows of Table 13 show the averages for the regions represented
in the study. The business and entrepreneurship environments of the African countries
represented by participants were found to be less favourable than those of the other regions
represented, except for ‘getting credit’. In terms of accessing entrepreneurial finance and
investor protection, participants operating in Asia-Pacific face the most favourable
environment. However, participants operating in Latin American and Caribbean countries
may be facing the most favourable conditions in terms of starting a business and government
support for entrepreneurial activity. The African countries’ high percentages of renewable
energy in their primary energy supplies is associated with the continued prevalence of
traditional energy sources, particularly wood. The average GDP per capita is highest for the
Latin American and Caribbean countries represented in the study and lowest in the African
countries.
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Table 13 Renewable energy and entrepreneurship profiles of the territories represented in the study16

RENEWABLE ENERGY

EASE OF DOING BUSINESS

ENTREPRENEURSHIP

GDP
Renewables

per
Territory

capita
(2011,
USD)

Electricity
access
rate

Electricity

as percent of

use per

total

capita

primary

(kWh)

energy

No.renewable

Main
renewables
(2009)

energy

Overall

policies in

ranking

force

Starting
a
business

Getting

Protecting

Entrepreneurial

credit

investors

finance

Government
entrepreneurship
programs

supply

REGIONAL AVERAGES

Africa

Asia &
Pacific

1,583

35%

577

76.62%

-

5

124

117

62

96

2.5

2.2

2,826

66%

688

42.12%

-

10

101

130

74

81

3.0

2.5

9,502

93%

2,365

24.64%

-

5

84

98

67

112

2.4

2.6

Latin
America &
Caribbean

16

All values are for latest available year, as indicated. For each indicator, the values for territories with the most favourable business conditions are presented in bold font.
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.RENEWABLE ENERGY18

EASE OF DOING BUSINESS19

ENTREPRENEURSHIP20

GDP
Renewables

per
Territory

Electricity

as percent

Electricity

use per

of total

access rate

capita

primary

(kWh)

energy

capita
(2011,
USD)17

Main
renewables
(2009)

No. renewable

Government

energy

Overall

Starting a

Getting

Protecting

Entrepreneurial

policies in

ranking

business21

credit22

investors23

finance24

3

91

77

86

170

2.0

2.3

2

106

167

130

128

-

-

-

137

184

42

80

-

-

force

entrepreneurship
programs25

supply

Barbados

15,744

100%

3,481

7.5%

Belize

4,636

85%

1,276

19.8%

897

24%

129

73.4%

Cambodia

Biofuels
(6%)

Biofuels
(16%)

Biofuels
(74%)

17

SOURCE: United Nations Statistics Division, Country Profiles (UNDATA, 2014)
SOURCES: IRENA (2014) and IEA and IRENA (2014). N.B. “Biofuels” refers to solid biofuels.
19 Economies are ranked on their ease of doing business, from 1 – 189. A high ranking on the ease of doing business index means the regulatory environment is more conducive to the
starting and operation of a local firm. This index averages the country's percentile rankings on 10 topics, made up of a variety of indicators, giving equal weight to each topic. The
rankings for all economies are benchmarked to June 2013 (WorldBank & IFC, 2013, 2014).
20 Entrepreneurship Framework Conditions (EFCs) taken from Global Entrepreneurship Monitor (GEM)’s 2013 Global Report (Amoros & Bosma, 2013)
21 Calculated based on the number of procedures, time, cost and minimum capital (percent of per capita income) needed to start a business (WorldBank & IFC, 2013, 2014)
22
Derived from strength of legal rights and depth of credit information indices (WorldBank & IFC, 2013, 2014)
23 Derived from extent of disclosure, extent of director liability and ease of shareholder suits indices (WorldBank & IFC, 2013, 2014)
24 The availability of financial resources-equity and debt-for small and medium enterprises (SMEs) (including grants and subsidies) – higher rates indicate higher availability of
financial resources for SMEs(Amoros & Bosma, 2013).
25 The presence and quality of programs directly assisting SMEs at all levels of government (national, regional, municipal) - higher rates indicate increased presence and higher
quality of government programs (Amoros & Bosma, 2013).
18
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Cameroon

1,319

49%

266

69.1%

Chile

14,395

99%

3,283

25.1%

Costa Rica

8,676

99%

1,813

55.3%

Ecuador

4,526

92%

1,115

12.4%

Ethiopia

357

17%

45

92.9%

Fiji

4,391

90%

850

33.6%

Ghana

1,570

61%

265

76.2%

Guatemala

3,178

81%

553

55.4%

India

1,528

66%

617

26.5%

Biomass
(64%)

Biofuels
(18%)

Geotherm
(26%)

Hydro (7%)

Biomass
(92%)

Biofuels
(27%)

Biomass
(69%)

Biofuels
(50%)

Biofuels
(25%)

-

168

132

109

128

-

-

10

34

22

55

34

2.5

3.1

-

102

102

86

170

-

-

3

135

176

86

138

2.2

2.5

-

125

166

109

157

-

-

2

62

141

55

52

-

-

6

67

128

28

34

2.6

2.3

-

79

145

13

157

2.2

2.4

19

134

179

28

34

2.8

2.1

127

3,495

65%

597

35%

819

16%

146

83.2%

Lao PDR

1,303

55%

388

84.4%

Nigeria

1,509

51%

120

85.3%

Panama

8,590

88%

1,735

21.5%

Indonesia

Kenya

Biofuels
(26%)

Biomass
(76%)

Biofuels
(67%)

Biomass
(85%)

10

120

175

86

52

3.1

2.5

5

129

134

13

98

-

-

-

159

85

159

187

-

-

1

176

122

13

68

2.1

2.2

-

55

25

55

80

2.4

3.1

-

113

101

86

68

-

-

13

108

170

86

128

3.2

3.1

4

178

110

130

170

-

-

-

-

-

-

-

-

-

Hydro,
biofuels
(11% each)

Papua New

1,794

13%

486

61.5%

Philippines

2,370

90%

593

43.8%

Senegal

1,132

42%

189

54.8%

Somalia

112

-

33

96.1%

Guinea

Biofuels
(49%)

Geotherm
(23%)

Biomass
(54%)

Biomass
(96%)
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South

8,090

75%

4,532

10%

Tanzania

526

14%

85

88.9%

Thailand

5,318

99%

2,045

19.9%

Tonga

4,335

95%

487

1%

16,272

99%

5,662

0.1%

Uganda

558

9%

40

94.1%

Zambia

1,426

19%

625

92.2%

Africa

Trinidad &
Tobago

Biomass
(11%)

Biomass
(88%)

Biofuels
(19%)

Biofuels
(1%)

Biofuels
(0.1%)

Biomass
(93%)

Biomass
(81%)

13

41

64

28

10

3.3

2.2

2

145

119

130

98

-

-

7

18

91

73

12

3.0

2.4

-

57

42

55

115

-

-

-

66

67

28

22

3.1

2.4

5

132

151

42

115

2.5

2.4

-

83

45

13

80

1.9

2.1
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The challenge rankings provided in Table 14 below have been derived from the 4226
participants who provided rankings of the challenges they face.

Table 14 Mean and modal ranks27 of challenges faced by entrepreneurs in the study
Average

Modal

Standard

95% Confidence

Rank

Rank

Deviation

Intervals for Mean

Local demand

5.0

6

2.4

[4.3, 5.8]

Price of renewable energy technologies

4.4

3

1.9

[3.8, 5.0]

Access to finance

2.9

1

2.0

[2.2, 3.5]

Renewable energy skill shortages

4.8

5

1.9

[4.2, 5.4]

Physical infrastructure & logistics

5.2

4

1.9

[4.6, 5.8]

Power of existing players on energy market

5.8

7

1.7

[5.3, 6.3]

Governmental support / facilitation

3.4

4

2.0

[2.8, 4.0]

Other

4.4

8

2.9

[3.6, 5.3]

Challenge

The high average and modal ranks for Access to finance (2.9 and 1, respectively), and
the average rank for Government support/facilitation (3.4) and Price of renewable energy
technologies (4.4), suggest that these challenges are among the key perceived challenges
faced by the renewable energy entrepreneurs in the study. The average ranks for Power of
existing players on the energy market (incumbents) (5.8), Physical infrastructure & logistics
(5.2) and Local demand (5.0) place them among the lowest ranked challenges.
It was also found that the 95% confidence interval for the mean of Access to finance
[2.2, 3.5] overlaps with that of Government support/facilitation [2.8, 4.0], which suggests that
it is difficult to distinguish between them, in terms of importance. These two challenges may

Although the research does not have the benefit of EC01’s rankings of the challenges faced, the challenges were
discussed in detail during the interview so this study was still able to benefit from his qualitative descriptions of
and responses to the challenges faced. Therefore, although quotes from the interview with EC01 have been used
illustratively in various parts of this thesis, the challenge rankings provided represent 42 participants.
26

27

Ranks were assigned on a scale from 1 to 8, where 1 = most challenging and 8 = least challenging.
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therefore be grouped together. However, although Access to finance overlaps with none of
the other challenges, there is some overlap between Government support/facilitation and
Price of renewable energy technologies [3.8, 5.0]. Indeed, based on the confidence intervals,
it is difficult to separate price from any of the other challenges, except Access to finance and
Power of existing players on the energy market [5.3, 6.3].
Despite finance, government support and price being the top 3 challenges faced by the
entrepreneurs in the study, only one participant (KE02) included all three among his highestranked 3 challenges. KE02 runs a young consulting business (only 3 years in business) with
only 3 employees. Twenty-one out of the remaining 41 participants – almost half – had two
of the top 3 challenges (i.e. finance, government and price) ranked among their own top 3. Of
these 21 participants, only 2 ranked price as their first biggest challenge (i.e. GH02 and
TLD02), while 3 ranked it as their second biggest challenge (i.e. FJ01, KE02 and UG01).
Broadly, the findings derived from the participants’ rankings of the seven given
challenges suggest that the renewable energy entrepreneurs in the study face two categories
of challenges – Government/regulatory and Market – with the former arguably viewed as the
more severe group of challenges. Access to finance and Government support / facilitation
have been grouped together as Government/regulatory Challenges; in addition to their shared
government/regulatory nature, the calculated confidence intervals for the means suggest
commonalities between the mean rankings for Government support / facilitation and Access
to finance. The remaining nominated challenges (Local demand, Renewable energy skill
shortages, Physical infrastructure & logistics and Power of existing players on energy
market) have been grouped as Market Challenges due to their shared nature as influencers of
market dynamics, as well as their lower average rankings and the overlaps in their confidence
intervals.
As mentioned in Chapter Three and shown in Table 14, the participants were given
the opportunity to identify and rank other challenges that they perceived as constraining to
the success of their businesses. Fourteen of the participants operating in Africa, 10 operating
in Asia and the Pacific and 7 of those in Latin America and the Caribbean raised ‘Other’
challenges. Most of these ‘Other’ challenges were found to pertain to one of the seven
literature-derived challenges. Thus, in the following section, Section 4.2, the issues raised by
participants as ‘Other’ challenges are discussed at the end of each of the sections describing
the findings for the challenges of government support and access to institutional finance.
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Appendix VI shows the challenges categorised by participants as ‘Other’. Additionally, the
three ‘Other’ challenges that did not pertain to any of the given challenges are discussed
further in Section 4.5. Finally, at the end of this chapter, in Section 4.6, a summary of
participants’ responses to the challenges, as well as the theorised rationales for these
responses, are provided in Table 15.
This section provided an overview of all the findings, including some demographics
of the participants in the study. The following sections go into more detail, beginning with
descriptions of the findings with regards to the Government/regulatory and Market challenges
faced (Sections 4.2 and 4.3).
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4.2 Government/regulatory Challenges: Government Support and
Access to Finance
Finding that Government/regulatory Challenges are considered by the entrepreneurs
in the study to be the most important challenges is consistent with previous research that has
identified issues related to knowledge and mobilisation of financiers, as well as legal and
policy incentives (or lack thereof), as major hindrances to private renewable energy
endeavours in developing and emerging countries (see Urmee, Harries, and Schlapfer (2009),
Giovannetti and Ticci (2012), UNEP (2012a), Glemarec (2012) and Rickerson, Hanley,
Laurent, and Greacen (2013), for example). Some of the issues behind these challenges
emerged during analysis of the interview data. While participants’ ranking of challenges in
the questionnaire led to the development of the two challenge groups, analysis of the
interview data helped uncover the main pertinent issues and the entrepreneurs’ self-reported
responses to them. Thus, the following sections present not only the key issues emerging in
the participants’ discussion of each of the challenges, but also their means of responding to
and coping with these challenges.

4.2.1 Government Support
Of the 423 nodes28 created using the interview data, 71 pertained to
Government/regulatory Challenges, of which only 18 concerned the entrepreneurs’ perceived
lack of government support. Although ranked as an important challenge, issues related to the
lack of government support were, compared to the other six challenges, by far the least
talked-about issues in the interviews. Only 2 nodes pertained to ways of dealing with the
challenge, and another 2 showed some optimism regarding governmental support, by
acknowledging that “government support is improving” [KE01] and that government is
“willing to help a lot, but willing is not enough” [ZA01].

As a reminder, each node represents a unique topic that was raised and discussed by the study’s participants.
Therefore, the number of nodes emerging under each of the challenges faced may be taken as indicative of the
breadth of participants’ discussion of the challenge.
28
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However, the prevailing sentiment among participants was pessimism, and that there
was a notable lack of government acknowledgement and support in their respective countries.
This can be summed up with the following quote:
Well I think the government can be a facilitator. In our case, it isn’t. I don't see
them as facilitator. I see them as a hindrance more than anything else. I don't
see, as I sit here, much that the government does for me. [Participant GH01]
Discussion of the issue generally focused on the lack of appropriate legislation and
frustrations with bureaucratic processes. It was found that this issue was generally quickly
skirted by the respondents who, when asked how they deal with these issues, consistently
responded that, wherever possible, they simply avoided working with government. Thirtynine participants reported that they try to avoid working with the government. In general, the
sentiment was that this was simply the way things worked and “there’s no way around it”
[SEN01]. Participants seem to perceive, rather uniformly, that this aspect of the challenge is
an issue over which they have no control, so that they just had to develop approaches to
succeed in spite of it. Indeed, of the 18 nodes pertaining to government support (Appendix
V), 14 simply described the variety of complaints raised against governance and public
institutions.
Also, of the challenges identified by participants as ‘Other’, six pertain to the
challenge of government support. Specifically, issues with government/administrators and
policy included tedious tender and other administrative processes, unfair tax structures, and
lack of government buy-in for renewable energy technologies. Four participants (2 in AsiaPacific and 2 in Africa) described the challenges associated with the difficulty of working
with their governments as a customer, as well as garnering government support, due to its
lack of understanding of renewable energy technologies and technical incompetence in the
field. Two participants (both in Africa) also pointed out that the local regulatory environment
is unsupportive of small businesses, due to unfair taxation laws, and of renewable energy
technologies, due to the lack of end-user subsidies available. KE01 explained, for instance,
that the policy environment distorts the market as it does not support the commercial
development of renewable energy technologies.
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4.2.2 Access to Finance
The remaining 53 nodes in the Government/regulatory Challenges group pertained to
Access to finance. The problem here is twofold: entrepreneurs are finding it difficult to access
start-up funding or investment for their ventures and, due to the low or inconsistent supply of
work, they are also finding the day-to-day financial upkeep of their businesses difficult. Both
sides of the funding challenge are reflected in the following quotes from participants:
Because the interest rates are very high, if you want to get a loan you
practically have to prove you don’t need it! [KE01]
The worst you can do is launch a new kind of product in a new type of market
as a start-up – not even as an existing business – so, yeah, that mix is not very
attractive to capital providers. [UG01]
The biggest challenge is cash flow. There are 11 of us in the company. When
it’s small that means that we have to take care of the regular monthly salaries
of 11 people, which is not much for big companies but for small companies it’s
no joke to be paying salaries of 11 people [because] your revenues do not
come regularly and work does not come regularly. [TLD02]
As a result of such challenges, 40 of the renewable energy entrepreneurs in the
study were self-funded at the start, relying on their own financial resources and the help of
friends and family to start their businesses. The other 3 received funding from either
private investors or local and international government or development institutions. This
situation with respect to start-up funding is in clear contrast to the entrepreneurs’
approaches to finding financiers for the ongoing, day-to-day operation of their businesses.
Interviewees complained that the only funding available was through “do-goody” [GH01]
donor and aid investors, who usually provide funding only on a project-by-project basis,
rather than investing in entire businesses. Thirty-five of the participants reported turning to
such sources as a means of ensuring that they are able to keep their businesses going. As
respondent TZ01 explained:
It probably would be much easier for us to get money if we were asking for
grants and if we were not-for-profit – there’s a lot of money around for that.
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It was found that the entrepreneurs were accepting of this situation, often
conceding that, if that was “pretty much where the money is” [TON01], then they would
build their business models around this situation:
We are forced to work in the World Bank and UN and international donor
access programmes because that’s where the money is for consulting. [KE01]
Participants in Asia and Africa, in particular, suggested that it seemed that the easiest way to
run a renewable energy business in their regions was to develop one’s business strategy
around applying for grants and working on aid projects. However, the participants mentioned
that their ability to take advantage of this source of funding is rooted not in their need for
funds, but in the needs of end-users – a feature of developing and emerging markets that
attracts the intervention of aid and development organisations. The opportunities inherent in
IDO intervention on such markets are discussed in more detail in the subsequent sections.
When asked during the interview whether they were able to make a profit from doing this
kind of work, participant TON01 responded as follows:
Well, consultancy definitely. Definitely. It’s definitely possible, especially in a
place like Tonga. There’s so much aid going in and they need local capacity to
be able to sort of get the projects underway. They need that local input and
there’s not that many people qualified to give it. The people really active in the
industry are all on aid projects.
Also, of the challenges identified by participants as ‘Other’, six pertain to the
challenge of accessing finance. Two participants identified challenges that relate to perceived
investment risk surrounding the industry in their respective regions. While participant PAN01
explained that uncertainties in the Panamanian market for his services make his venture a
risky undertaking for investors, participant SOM01 explained that foreign investors do not
understand the difference between Somalia and Somaliland, and judge the risk involved
based on their knowledge of the socio-political problems in Somalia. Additionally, five
participants identified challenges that relate to the issue of cash flow and funding the day-today operation of their ventures, including accessing funding for product development, the
challenge of meeting the costs of human capital, as well as the costs associated with staying
up-to-date with industry-specific tools and software [GH02]. For instance, TLD02 described
his venture’s cash flow problem as being related to its nature as a consulting business, as
there is no expectation of a regular stream of projects and income – this challenge may be
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related to the issue of funding the daily operations and upkeep of the business. In particular,
the challenge identified by PAN01 and GH02 are related to the ever-evolving nature of
renewable energy technologies and support tools and instruments, which makes market
adaptation difficult and also forces technology distributors to be wary of keeping large
amounts of stock.
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4.3 Market Challenges: Infrastructure and Logistics, Incumbents,
Skills and Demand
The second category of challenges faced by participants in this study pertains to
markets. This section presents not only the key issues emerging in the participants’ discussion
of each of the Market Challenges, but also their means of responding to and coping with
these challenges. Market Challenges accounted for 268 of the 423 nodes in the template
analysis (Appendix V). The mean ranks of the four challenges in this category – Local
demand, Renewable energy skill shortages, Physical infrastructure & logistics and Power of
existing players on energy market – are indistinguishable, based on the 95% confidence
intervals. However, a qualitative analysis of the four Market Challenges revealed that, despite
the lack of statistically significant difference among their mean rankings, the entrepreneurs’
responses pertaining to Local demand differ from their responses for the other three. The
challenge of demand seemed to involve more customer-oriented action, as compared to
Power of existing players on energy market (incumbents), Physical infrastructure and
logistics and Renewable energy skill shortage, which involve rethinking key channels and
resources or recreating the business’ value proposition. These responses to the Market
Challenges faced are discussed in more detail in the following four sections.

4.3.1 Physical Infrastructure and Logistics
The challenge of Physical infrastructure and logistics occupied 52 nodes in the
template analysis, and generally focused on either the lack of, or inaccessibility to, some
installation sites as well as issues with the transportation and logistics involved in getting the
technologies into the country, and to installation sites. As CAM01 explained:
Roads to access rural communities now, especially in this season, the wet
season, it’s very very difficult. A lot of road problems. So we can’t access the
communities that we target.
The challenge of infrastructure and logistics had an average rank of 5.2 and a modal
rank of 4. Generally, the renewable energy entrepreneurs in the study acknowledged that,
though issues with infrastructure, in particular, can be challenging, these were viewed instead
as opportunities. This is noteworthy as, although literature on the barriers to renewable
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energy business and uptake in developing and emerging countries suggests that infrastructure
is a major challenge (see Urmee et al. (2009) and Glemarec (2012) for example),
infrastructure and logistics is the second least important challenge in the rankings. This could
be because the literature on the barriers to renewable energy business and uptake do not cover
the issue from the perspective of entrepreneurship (refer to Section 2.5). Indeed, the
entrepreneurship literature portrays opportunity recognition as a key aspect of entrepreneurial
endeavour (Cohen & Winn, 2007; Garud & Karnøe, 2003; Linna, 2013; Vanevenhoven et al.,
2011). From an entrepreneurship perspective, it may be said that the participants in the study
saw the infrastructure challenge as an opportunity to “be innovative, resourceful and patient”
[LA01]. For them, this meant offering systems that are easy to maintain & suitable for endusers, such as offering plug and play and/or standalone (off grid29) systems, or offering
solutions that solve or work around rural customers’ infrastructure issues. Twenty
participants described this as a solution to the challenge of infrastructure and logistics, three
of which described the solution as follows:
The small kits, they don’t need installing, they are just plug-and-play kits. So
the sales team can take them on the back of a motorbike and they can take
them to the house. [GUA01]
Creating [our] own infrastructure to deal with the lack of infrastructure on the
ground in rural areas, and creating the structure in place so it’s not a
disadvantage. [IND01]
[trying to] look and see if we can modify, if we can produce this locally.
[CAM01]
For 15 participants, responding to this challenge was an opportunity to choose
customers that are unencumbered by inability to access or lack of access to renewable energy
compatible infrastructure. Such customers include, for example, middle class/rich/ urban
households and businesses, rather than the rural poor:
So why is it that all of the policy support for renewables is for people in the
farthest villages? And to get the equipment to them is very expensive. And then
to ensure that that equipment is going to last a long time requires education,

In developing countries, ongrid projects generally seen as the “public” domain, or the domain of the utilities
(fossil fuel incumbents).
29
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and requires logistics and infrastructure. [Our] tourism clients are private
sector. The agriculture clients are private sector. The telecom clients are
private sector. […] So our view is that we would like to move the sector away
from helping the base of the pyramid and the rural people get access… to
helping companies and the productive sector get access to green energy.
[KE01]
Logistics, however, was considered to be more of a challenge, as it is largely related
to the cost and processes involved in importing technological components to certain
developing and emerging countries, particularly the duties and other taxes imposed on the
products. As participant CMN01 explained:
We’re buying in small quantities. And when you’re buying in small quantities
you have to fly them by air. And when you fly it by air, the cost goes up. And
here the cost of duty is the same as the value of the products. And at the end of
the day you cannot sell these products to the end-user.
For businesses facing this problem, the solution is usually to either partner with other
businesses requiring product imports in order to reduce the cost (as, on their own, their
businesses are too small to qualify for price breaks), or to access financing that would enable
the entrepreneurs to maintain larger quantities of stock in inventory. However, the
entrepreneurs re-emphasised that ‘access to funds is something problematic’ [CMN02]. Nine
entrepreneurs have been able to utilise their networks to help with logistical issues related to
procurement and importation:
My brother was now several years in Taiwan in the solar industry. He worked
in Germany in the solar industry, so that’s one of the reasons why we also
decided let’s start the business case. Because I have the… well we have the
know-how here how the country works and how the import works and all those
things, and he has the connection of where to buy what, what’s the newer
technologies that are on the market, etcetera. [BZ01]
The participants explained that the cost of ordering and importing stock was one of
the major deterrents to starting and running a distribution business in their respective regions.
In fact, of the 9 participants for whom infrastructure and logistics was ranked among their top
3 challenges, 6 had distribution businesses and 1 was running a business based on his own
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technology. Both types of businesses lend themselves to the need for greater infrastructural
and logistical support than consulting businesses – an issue that is discussed in much greater
detail in Chapter Five. Indeed, the 19 Consultants in the study claimed that focusing on
consulting rather than distribution enabled them to avoid the issues related to manoeuvring
logistical bottlenecks in their respective regions.
The other side of the logistical issue is the challenge of transporting equipment,
components or people to remote parts of the country by land:
We have to carry the product by land. We cannot send it through air because
of the size problem. Thus the product has to travel 1200 km by land and when
it comes to the site, the product is quite damaged! So, it's not really
functioning properly. Because throughout this 1000km of driving through the
land, in several areas or several provinces the road is really bad so it gets
really bumpy and that's why it kind of destroyed several parts of the product
itself, so we are working right now on how to get claims from the logistics
company. And sometimes the logistics company doesn't really try to be really
careful with dealing with this kind of product. They think this product is same
as other things and they don't really have to deal with it delicately. [INA01]
Logistics is always an issue in the islands. Issue one is the cost. And the
second is reliability of the services, and also the scheduling of the services.
Some places may not have transport access for you know weeks on end if you
like. So that’s always a challenge… yeah that’s a big challenge. Logistics in
Fiji is actually very good compared to the rest of the region. We’ve worked in
other parts of the region and it’s very challenging. And that’s a huge…it can
be a real make or break on your profitability. It’s very easy to lose a lot of
money with all your technicians stuck out somewhere on the island and they’re
missing a part or can’t come. [FJ01]
Indeed, the challenge of transporting equipment and products to remote areas is related to the
issue of setting up distribution networks in developing and emerging countries. However the
entrepreneurs’ efforts to setup such networks may be thwarted by incumbents, whose already
existing distribution channels may be more effective. The following section describes the
issues raised by participants in relation to the challenge of the power of incumbents.
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4.3.2 Incumbents
The issue of incumbents generated 51 coded nodes in the template analysis
(Appendix V). As discussed in Chapter Two, the combined experiences and
networks of market incumbents build up over time and contribute to their attainment
of legitimacy within local markets (Hall, Daneke, & Lenox, 2010; Hockerts &
Wüstenhagen, 2010). That these businesses and organisations are already established
in the market poses a challenge for new entrants – that is, entrepreneurs entering the
market – particularly if the product or service being offered has not been fully
accepted by the market. For renewable energy entrepreneurs, the power of existing
players in the energy market (other renewable energy businesses as well as existing
fossil fuel businesses) can be a barrier to the start-up and survival of a new venture.
For the renewable energy entrepreneurs in this study, market incumbents
were identified as utilities and other fossil fuel-reinforcing entities (usually
government-run entities), other renewable energy businesses and international
organisations. This may be noteworthy as, though international organisations are, by
their very nature, internationally active, the participants in this study have identified
them as important and influential entities on their respective local markets.
Yet, the challenge of Power of existing players on the energy market was
identified as one of the least important challenges. Similar to the challenge of
infrastructure and logistics, although there is acknowledgement that, in general, the
power and legitimacy of incumbents is a challenge, participants saw it as an
opportunity. The participants reported coping by not having any relationship or
interaction with others in the market and developing and remaining within their own
niches (34 participants), and by networking extensively with NGOs, international
organisations and incumbent businesses who can help supply projects or services (21
participants). As SA01 explained:
Instead of you know, sort of competing against each other, we
actually formed... we joined together to elevate our skills and our
experience, partnering up with other entrepreneurs, small guys, to
add value.
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Twelve participants described adopting both strategies for dealing with the challenge
of incumbents. Indeed, though adamant about maintaining their niche in the market, these
entrepreneurs were open to partnering with others who have complementary skills,
capabilities and funding that are crucial to the survival of their businesses. One such skill is
installation:
Currently we don't have the capacity to do installation, but for the part of
installation we usually partner with other institutions, other companies [and]
other start-up ventures. We usually partner with the companies which have
this capacity and we do the supervisory role to satisfy the customer’s demand.
[KE02]
Another way by which the renewable energy entrepreneurs in the study combined both
strategies for coping with the challenge of the power of incumbents is by leveraging their
own international networks, in order to generate interest locally. For instance, participant
CAM01 claims that its relationship with an international development partner “means more
power to negotiate with”. Some of the renewable energy entrepreneurs in the study
mentioned that measures such as leveraging both their international networks and strong
relationships with others in the market, are necessary when attempting to differentiate
themselves from others in the market. Participants’ discussion of this issue usually suggested
that their international ties assured customers of the superiority of the quality of the service
they supply. Indeed, regardless of one’s international ties, perceived superiority of the quality
of service provided, as well as longevity, appear to be important points of differentiation from
others in the market, particularly as “it’s sort of a small pond and there’s only a couple of big
fish” [TON01]. For instance, when asked whether he was finding it difficult to maintain his
niche within the market, participant CR01 responded “Yes and no. We have quite a good
long track record”. FJ01 explained further:
We provide quite a very good after sales service I mean, compared to other
businesses. When people put in power systems it’s usually a 24-hour system.
So if the systems fail they don't really care if it’s Sunday or night-time or after
5 or what. We tend to accommodate them and try to help them out of business
hours and offer support really.
Thus, compared to other businesses in the market, the provision of superior quality services
was described by participants as a type of niche that they can easily carve out for themselves.
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Despite being one of the least important challenges, the power of incumbents may be
very challenging for some. Of the 7 participants that ranked incumbents among their top 3
challenges, 5 were running consulting businesses. As will be explained in Chapter Five,
renewable energy consulting businesses seem to generally be early stage businesses, which
suggests that they may be more strongly affected by the power of existing players on the
market than older businesses that have had the opportunity to establish market niches and
legitimacy.
The ‘Other’ challenges raised that pertain to the challenge of the power of incumbents
are outlined in Appendix VI. Next, the issues related to the challenge of skill shortages, as
well as the participants’ accounts of their responses to these issues, are discussed.

4.3.3 Skill Shortages
Shortages in renewable energy skills represent another issue faced by the
entrepreneurs in the study. Accounting for 63 nodes at the completion of coding and analysis,
it was found that participants viewed this challenge as a way to differentiate themselves from
others in the market. Thirty-two participants claimed that because it is difficult to find people
with renewable energy knowledge and experience, their skills and experience are seen as
valuable to clients that need it. Indeed, like infrastructure and logistics and power of existing
players on the energy market, the entrepreneurs see renewable energy skills shortages as an
opportunity to leverage their own technical skill.
The entrepreneurs also claimed that they needed only to take people into the venture
who are armed with basic technical and business skills, and are willing to be trained. Indeed,
32 participants reported that hiring employees possessing only basic skills was how they
handled the challenge of skill shortages. They explained, for example, that:
You can always teach someone energy; you can't teach someone business
[SA01].
It’s a challenge that can be overcome. It’s easy to grab a couple people who
have some background in electrical and get them up to speed on renewables.
That’s a lot easier than increasing demand. You can do something about it –
you can send them overseas for a course or something, but how do you change
the price of renewables or the demand or the access to finance? [FJ01]
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The consequence of this approach is that the entrepreneurs build their businesses around
hiring individuals with basic education as interns, and finding new ways of managing and
developing the employees’ skills, in order to improve the competitiveness of the business.
Participant KE01 explained the vision for combined technical and sales roles for the business:
At the moment we have the functions of sales and technical as separate in our
company. I actually see it converging – technicians becoming sales people or
technicians potentially driving this business. I think the technicians as the
entry point for customers to access the product is something that is coming.
Another way the entrepreneurs have responded to the lack of technical skill is to
develop programs for either testing technologies and strategies before large-scale
distribution or involving end-users in some aspects of the business (e.g., by using
inclusive business models, which is explained in Chapter Five) (5 participants). This
ensures that end-users, particularly in remote villages, are adequately trained in order to
ensure that they can maintain the installed technologies themselves, Participants INA02
and GUA01 describe their adoption of such an approach:
At the moment we have a pilot with 32 families and they’re using the pay-asyou-go strategy and we’re learning what works and what doesn’t. [GUA01]
[We] sometimes invite villagers to come to our central office to train and [our]
personnel live in the community until the project is over. [INA02]
This approach to dealing with the challenge of skill shortages is noteworthy, as it introduces
the idea that the skill shortage challenge goes beyond the issue of the skills of the technologyor service-provider (as highlighted in Section 2.5 of the literature review). It suggests that
consideration of the challenge of skill shortages may also include the lack of end-user knowhow with respect to handling and maintaining renewable energy technologies. How do
literacy, skillsets and level of education affect end-users’ ability to maintain installed
systems, and what role does this play in hindering the uptake of renewable energy
technologies in developing and emerging countries? These issues may also be worth
acknowledging, as they could enrich understanding of the true nature of the skill shortage
problem in developing and emerging countries.
Next, in the following section, Issues related to the lack of local demand are discussed.
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4.3.4 Demand
Thirty-three nodes in the template analysis (see Appendix V) pertained to the
challenge of Local demand. According to the renewable energy entrepreneurs in the study,
the problem is related to both the quantity and location of demand. In terms of quantity,
“the challenge has more to do with the fact that demand is affected by the poor perception
of solar and that’s caused by the poor quality of work that’s done” [KE01]. In terms of the
location of demand, the entrepreneurs raised the issue that international donor and aid
intervention has augmented only the rural market, which means that potential customers
who can afford to pay for the technology, in urban areas, are not sufficiently educated
about renewable energy and have a negative perception of the technology. Participant
TON01 further explains the entrepreneurial dilemma caused by international donor and
aid intervention in Tonga:
[Aid is] a problem for the entrepreneurial…for local business as well because
you can’t compete against aid. If they’re gonna be getting free solar panels,
then you’re not gonna be able to sell it to them because their idea of how much
that is worth goes out the door.
During the interviews, the entrepreneurs had the opportunity to discuss what
the demand challenge meant to them. In addition to end-users’ perceptions of the
quality of the technologies that have been installed locally, according to the
renewable energy entrepreneurs in the study, demand is not so much about whether or
not people see the need for renewable energy technologies, but rather that because
people are unable to afford them, they are unable to purchase them. According to
participants, people “are willing to switch due to power problems in the country”
[NIG01] and because renewables are “cheaper than running a small generator” [FJ01]
for backup, but they simply cannot afford the investment Thus, as discussed in
Section 4.4.1, many participants related the challenge of demand to price.
Yet, the demand challenge was ranked as one of the least important challenges. For
the entrepreneurs, the solution to the problem of the quantity of demand seems to be a
matter of having a convincing sales strategy, providing better service than had been
offered previously, enhancing after-sales interaction with end-users, and aiming to have
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more face-to-face interaction with potential customers. Twenty-eight participants viewed
this as their response to the challenge of local demand. They explained, for example, that:
Some come to us, but some people you just have to always show them the
economics. [CR01]
In Uganda we call it micro-franchising. The market is still there in many
places where the most effective way to sell is just to recruit an amount of
people that go and have individual conversations. Because if you don't have
that conversation it’s an expensive product. [UG01]
While some of the renewable energy entrepreneurs in the study claimed to focus
their efforts strictly on the urban middle class or “100% commercial” [TLD01] customers,
others tried to find a compromise by “taking the bottom of the pyramid from the top, and
not from the bottom” [SEN01] – that is, avoiding the poorest of the poor and focusing on
those that are more likely to be able to afford the technology. Fifteen participants viewed
such strategies as a solution to the challenge of local demand. The decision about
customers served has also proved to be an important one, as it seems to relate to the
business models used by the ventures. This is discussed in further detail in Chapter Five.
For the entrepreneurs who chose not to avoid the rural poor as customers, the solution
involved finding ways to help poor customers afford the technologies – by adapting their
business models to include pay-as-you-go or microfinance schemes for instance (22
participants), or by partnering with NGOs and international aid and development
organisations in their respective market environments (35 participants). As participant
GUA01 explains:
So what we did is we reviewed that [microfinance] process for a long time,
and we realised the best thing to do is to remove that barrier of having to take
out a loan. So the idea is that we are going to change our model to a pay-asyou-go model instead, which means that we reduce the reliance on loans and
people can pay for their solar energy in daily, weekly or monthly instalments,
whatever is best for them.
The following section discusses the situation of the price challenge in the participants’
rankings.
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4.4 Situating the Price Challenge
To reiterate, the challenge rankings have placed the Price of Renewable Energy
Technologies within the top 3 challenges faced by the 42 entrepreneurs that provided
rankings. However, its 95% confidence interval for the mean [3.8, 5.0]) places it at the
boundaries between the Government/regulatory and Market Challenge groupings, which
makes it difficult to firmly situate the price challenge within either group. The challenge of
Price of renewable energy technologies accounted for 69 nodes in the analysis, and there
were two main ways that the entrepreneurs viewed the price challenge: as a problem related
to the constantly fluctuating price of the technologies on the international market (a general
price reduction trend), and as a problem related to the ability of end-users in developing and
emerging countries to afford the technologies (refer to Appendix V).
With respect to the former, the entrepreneurs related the price challenge to the fact
that the international price of solar panels for instance is steadily declining. This makes it
difficult for distributors, in particular, to keep large amounts of stock as, if all of the product
in inventory is not sold quickly, the business may incur substantial losses due to the need to
constantly discount prices to match changing market conditions. As BZ01 explains:
The solar business is too… the price is changing too much you know. If you
still have a container full of solar panels that is 2 years old and that costs
nothing anymore but you bought it for $10 a Watt.
Not only does the price change quickly over time, but there are also large variations in the
price (and quality) of these technologies between markets. For instance, many participants
mentioned the flood of inferior quality solar modules into their local markets, which has a
dual effect of causing end-users to expect lower prices for the technology and tainting their
experiences with and expectations of the quality of renewable energy technologies. Some
entrepreneurs find it difficult to compete with these lower-priced, inferior quality product and
service offerings. As IND02 explained, for example:
[There is] lack of control on the black market. The entry of black market
products from China into India distorts the market - they come very very cheap
and they don't last very long. So they do create a completely different
perception about electronics and lighting devices.
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Others simply added the so-called lower quality items to their product offering, in order to
match the customer’s ability to afford the technology:
So many people have bias to Chinese products, but I’m telling you, Chinese
products it all depends on how much you can afford to buy [CMN01]
We ask the client whether they want it cheaper, then we can buy it separately
from China. […] But then you have low efficiency. If you want good efficiency
then the price is different. But it’s up to them.
In cases where the price challenge was viewed from the perspective of the variability of the
price of the technology, the entrepreneurs’ solutions to the challenge generally overlapped
with those related to the demand challenge – that is, differentiation, based on the quality of
the products and services they offer. Twenty-eight entrepreneurs handled end-users’ negative
perceptions and lower price expectations of the technologies in this way.
However, this was not the major price-related issue discussed in the interviews. After
the template analysis, of the 69 nodes describing the entrepreneurs’ perspective on the price
challenge, only 9 were related to the variability of the price of the technology while the
remaining 60 related to end-users’ ability to afford it. It is worth recalling here that each node
represents a unique topic that was raised and discussed by the study’s participants. Therefore,
the number of nodes may be taken as indicative of the breadth of participants’ discussion of a
particular issue. The inability of end-users to afford the upfront cost of acquiring the
technology seems to be the key price-related issue, and is an issue that is also similar to those
identified in the interviews when discussing the challenge of demand. In fact, of the 15
participants that ranked price among their top 3 challenges, 10 served customers in poor or
marginalised communities. The remaining 5 participants either viewed the challenge from the
price variability perspective or lamented that it was the reason that they could not serve
marginalised communities.
Participants’ responses to this side of the issue were twofold; the entrepreneurs either
suggested that they prefer to work with clients who could afford the renewable energy
technology (15 participants), or they endeavoured to offer various financing and credit
options to help the customer pay for it (27 participants). For instance, when asked why his
customers were almost exclusively middle class, Participant GH01 responded as follows:
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It’s a fallout from having to pay cash and getting a system that is, what I call,
reasonable. As in, I’m not going to put a dinky little panel and two tiny lights
in some guy’s $100,000 home, so it’s a fallout from other decisions we make.
However, even those who actively sought customers with the ability to pay mentioned that
there was some room for compromise:
I look at the client to see the strength of the client and try and tailor the system
to meet the client’s needs. So what happens is that if his energy needs is maybe
20 or 30kW I will try and say maybe let’s start with a system of maybe 5kW
and see how it goes. If you are happy with it, we can upgrade it to meet your
full demand. [GH02]
Strategies to assist customers with financing of the technology included hire-purchase and
tiered pricing schemes, as well as what respondent GH01 called ‘migration paths’, for
gradually scaling-up to larger systems. Other strategies discussed were collaborations with
other organisations, such as local microfinance and telecommunications institutions, who
have an interest in enabling the energy transition in developing and emerging countries. As
participant CMN01 explained:
If their cell phones are not powered then the [telecommunications] company is
losing much because they can’t make calls and can’t receive. So we are trying
to bring them (the telecommunications companies) in, and trying to bring the
solar lanterns or solar gadgets that help them keep their cell phones charged.
Five of the 27 participants who offer various financing and credit options to help
customers afford the technology claimed that they either refer customers to other external
funding or credit organisations and schemes, or developed a partnership with such
organisations themselves. Also, similar to the challenge of demand, 35 participants claimed
that their response to the price challenge was to partner with NGOs and international aid and
development organisations in their respective market environments.
In summary, from the entrepreneurs’ perspective, accessing finance for their own
businesses is a major challenge that is difficult to overcome and, as mentioned earlier in this
chapter, over which they seem to feel that they have no control. However, based on the
entrepreneurs’ responses to the price challenge – differentiating themselves on quality,
choosing customers who can afford the technologies, and finding ways to improve
150

affordability for end-users – there appears to be a greater sense of control over the issue of
accessing finance for end-users. The entrepreneurs’ responses to the price challenge involve
generally customer-oriented action – similar to the responses to the challenge of demand.
Thus, the decision was made to situate the challenge of the Price of Renewable Energy
Technologies within the Market Challenges group for three reasons:
 Although the price challenge can be likened to the challenge of Access to Finance
from the end-user perspective, analysis of the participants’ discussion of the issues
surrounding the challenge suggest a strong link with the challenge of Local Demand.
 From the institutional entrepreneurship and embedded agency perspective, the
findings suggest that the entrepreneurs feel a greater sense of control over Market
Challenges than Government/regulatory Challenges. Participants’ responses to the
price challenge also suggest some proactivity in their responses to the challenge.
 As significant renewable energy subsidies at the institutional / policy level are lacking
(Glemarec, 2012; Urmee et al., 2009), the price offered to end-users in developing
and emerging countries still remains largely market- (and donor-) regulated.
Practically therefore, price may be classified as a challenge controlled by the market.
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4.5 Other Challenges Identified by Participants
The rankings reveal a large variation in the ranks assigned to ‘Other’ Challenges
(refer to Table 14). This is to be expected as the ‘Other’ option provided participants with the
opportunity to indicate and discuss any other challenge(s) that affected the start-up and
running of their ventures. However, it was found that, generally, when time was taken to
discuss ‘other’ challenges, such challenges occupied a high rank in the minds of the
participants. For the 31 participants who not only identified but also discussed other
challenges, the average rank of ‘Other’ was 3.4. Appendix VI gives an overview of the
‘Other’ challenges identified by these 31 participants, as well as the ranks assigned.
Although 31 participants introduced and discussed other challenges, as explained at
the end of Section 4.1, all but 3 of these challenges could be incorporated into one of the
seven nominated categories. However, although these challenges may be related to those
initially identified for the study, they help to emphasize the severity of these issues in the
minds of the entrepreneurs in the study. For instance, 12 of the 31 participants who identified
‘Other’ challenges mentioned issues related to government, policy or administrative
processes. Issues related to a lack of government support appear to be one of the common
threads among the ‘Other’ challenges faced. The three ‘Other’ challenges that did not
correspond to one of the originally-nominated categories are the suitability of existing
renewable energy technologies to local socio-cultural and -political conditions, corruption
and bureaucracy, and the presence of international aid and development organisations (IDOs)
in developing and emerging markets. In particular, challenges related to corruption and the
IDO presence seemed to weigh heavily on the entrepreneurs’ perceptions of, and means of
dealing with, the challenges faced. These challenges are each presented in the following three
sections – that is, Sections 4.5.1, 4.5.2 and 4.5.3.

4.5.1 The Suitability of Existing Renewable Energy Technologies to
Local Socio-cultural and -political Conditions
A new category of challenge pertaining to localised issues of culture and people has
emerged from the findings for the ‘Other’ challenges identified by the entrepreneurs in the
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study. The issues raised here are related to the adaptability of renewable energy technologies
to the heterogeneous cultures and peoples of developing and emerging countries.
For instance, CHL01 mentioned issues related to legal bureaucracy and the social
license to operate that affect the design and implementation of renewable energy projects on
the lands of the indigenous people of Chile. Cultural and language heterogeneity was raised
as an issue by GUA01. Participant INA02 suggested that an important challenge was finding
the right kinds of technologies for rural villages that require minimum maintenance. He
suggested that this challenge may not be unique to Indonesia, but also to other developing
and emerging countries, as it is important that end-users are able to operate and maintain the
installed technologies themselves; this is an important part of ensuring the sustainability of
the project, and the independence of the communities involved. Participant PNG01
mentioned the importance of considering cultural and language heterogeneity, while
participant ETH01 described the difficulty of finding cookstove technologies that were
suitable to the unique cooking habits of Ethiopia’s rural population. Although these
challenges are location-specific, they are important to the entrepreneurs in this study, and are
often overlooked, particularly by international organisations setting up projects in developing
and emerging countries.
Renewable energy technologies must be both scalable and adaptable to the cultures
and needs of different locales in different parts of the world (Bidwell, 2013; Blenkinsopp et
al., 2013; Kolk & Buuse, 2012; Lenzen et al., 2014; Pierce, Steel, & Warner, 2009). Thus, the
importance of locally-led and socially-conscious initiatives has been stressed in the literature
emphasizing strategies for the sustainable diffusion of renewable energy technologies in
developing and emerging countries (see Wüstenhagen, Wolsink, and Buerer (2007) and
Retnanestri and Outhred (2013), for example). Furthermore, the Base of the Pyramid and
sustainable business model (BMfS) literatures stress the importance of inclusive business
models (SustainAbility, 2014; UNDP, 2008) – such as micro-franchising – that involve locals
not just as end-users of technologies, but as part of the business models themselves.
Microfinance (Wimmer, 2012; Yunus & Jolis, 1999), fee-for-service (Friebe et al., 2013;
Kolk & Buuse, 2012) and communal ownership (SustainAbility, 2014) models are examples
of business models that attempt to take into consideration the economic, social and
infrastructural dynamics of individual communities, and develop a business that responds to
the unique issues faced. Some of these business models have been adopted, either in whole or
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in part, by a few of the renewable energy entrepreneurs in this study and are presented and
discussed in further detail in Chapter Five.

4.5.2 Corruption and Bureaucracy
Corruption and bureaucracy in several local and regional organisations, not only
government, was identified as an important ‘Other’ challenge. Participant TT01 clarified this
challenge as being related to issues of nepotism and the lack of transparency in the awarding
of projects. According to participants, corruption acts as a deterrent to engaging with
government/regulatory structures.
Corruption has been linked to bureaucracy, because participants often described the
issue as being related to the administrative processes they must undergo in order to maintain
the smooth running of their businesses. For instance, participants CHL01, TZ02 and ZA01 all
lamented that although some of the leaders in government may mean well, the bureaucracy in
government and other public offices is demotivating and makes starting and running an
above-board business difficult. Participant TZ02, in particular, mentioned that corruption in
the system is having the unintended effect of penalising law-abiding businesspeople.
According to participants UG02 and TZ02, business survival is about knowing people who
are willing to make administrative exceptions.
The participants’ experiences with corruption are not limited to their own countries.
Participant FJ02 acknowledged that there are many discrepancies in the tender processes
administered by IDOs and other international organisations, and indicated that the tender
process for projects in the Pacific islands is biased and that only a select number of
businesses constantly win international contracts.

4.5.3 The Presence of International Aid and Development
Organisations (IDOs) in Developing and Emerging Markets
Though identified by some participants as an ‘Other’ challenge, issues related to the
presence of IDOs in the market and the negative effect their presence has on local policy and
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market conditions has also been brought up in one way or another with respect to originallynominated challenges such as Access to finance, Local demand and Power of existing players
on energy market. Though they may indeed be related to the challenge of power of
incumbents, participants have identified IDOs as some of the most powerful incumbents on
local renewable energy markets in developing and emerging countries. Indeed, their presence
and operations in the participants’ markets is considered ubiquitous. Therefore, IDOs’ role in
such markets was viewed as a separate and important issue worth further consideration.
Participant TON01 described aid and the presence of aid donors and organisations in
the Pacific renewable energy market as an ‘Other’ challenge faced, noting that the presence
of these organisations distorts the market and creates conditions whereby renewable energy
access projects are given priority over commercial projects:
I think with all the aid things it kind of warps the industry in a big way. The
governments are accepting it openly... you know with arms opened wide to
take all this aid. But the industry is kinda getting suffocated a little bit, with no
incentives going for that sort of... for those sort of entrepreneurs. [TON01]
Furthermore, as aid organisations usually subsidise the products distributed, end-users
are likely to develop unrealistic expectations of the price of these technologies. However, this
issue is not a major challenge for TON01, as the participant himself has ties within the
Tongan government and with a number of the IDOs operating in the Pacific. Indeed, this
seems to be the case for most of the entrepreneurs in the study – 35 of the 43 participants
reported working or collaborating with IDOs or applying to IDO project calls and tenders as a
way of dealing with many of the challenges they face. Yet their discussion of their
interactions with such organisations suggest that they are conflicted in their perspective of the
role IDOs are playing on their respective markets. On one hand, IDOs provide funding and
project opportunities that are unavailable locally. However, on the other hand, their presence
is thought to warp the market: they show preference for dealing with poor end-users (who are
unable to afford the technologies) and non-profit enterprises and projects, and spoon-feed
opportunities to entrepreneurs who might otherwise work toward creating new opportunities
and institutions that improve the uptake of renewable energy technologies. This issue is
discussed in much further detail in Chapters Five and Six. In Chapter Six in particular, the
implications of this IDO presence for entrepreneurs’ embedded agency and our understanding
of the institutional environment in such countries are discussed.
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4.6 Findings I: Summary
This section provides a summary of the key findings discussed in this chapter, and
begins to discuss some of the implications of these findings. The quantitative challenge
rankings suggest that renewable energy entrepreneurs in the developing and emerging
countries studied face two broad categories of challenges: Government/regulatory and
Market. Therefore, in all subsequent presentation and discussions of the research findings
(that is, in Chapters Five, Six and Seven) the challenges will be referred to as either
Government/regulatory or Market. The three ‘Other’ challenges that did not correspond to
one of the nominated categories are the suitability of existing renewable energy technologies
to local physical and cultural conditions, corruption and bureaucracy, and the presence of
international aid and development organisations (IDOs) in developing and emerging markets.
These findings, with regards to the challenges faced by the renewable energy
entrepreneurs in the study, their responses to these challenges, as well as the theorised
rationales for these responses are summarised in Table 15. As Table 15 shows, the
entrepreneurs’ responses to the Government/regulatory Challenges faced have been described
as either avoidance or acceptance. In contrast, in response to the Market Challenges faced, it
seems that the entrepreneurs have taken decisions to actively amend and adapt aspects of
their businesses and strategies. The responses to the Government/regulatory Challenges,
overall, seem more passive, with acceptance of the situation, relative to the responses to
Market Challenges, whereby more action is taken to create favourable situations. Responses
that require direct, arguably more aggressive, handling of the challenge at hand would
suggest an intention to create new institutions; such an intention has not been found among
the entrepreneurs in this study. Although acceptance and avoidance may themselves be
considered forms of thoughtful action, they have been described as ‘passive’ responses, at
least in comparison to the more ‘active’ responses to the Market Challenges faced by the
entrepreneurs in the study.
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Table 15 Table of findings, including theorised reasons for responses to challenges faced
Issues

Access to finance:
Start-up funding
Ongoing funding

Government support /
facilitation:
Government as
hindrance

Local Demand:
Quantity of demand
Location of demand,
which relates more to

Responses

Explanation
Having tried unsuccessfully to access institutional finance,
rather than trying to access other forms of funding (e.g.
Self-finance (own money) engaging private investors) or trying to lobby for better
and/or rely on family,
support (e.g. creation of more supportive financial
friends or partners (40
institutions), participants ACCEPT the financing limitations
participants)
of their institutional environment and simply leverage
whatever limited funding is available to them. This has been
categorised as a PASSIVE RESPONSE.
Develop business around
The presence of IDOs on the sub-Saharan African market
project-by-project funding provides an alternative, potentially more viable option to
(the kind of funding
renewable energy entrepreneurs, as IDOs fund renewable
usually available through
energy projects and help poor end-users afford access to
NGOs & IDOs) wherever renewable energy. Therefore, participants do not feel the need
possible (35 participants)
to attempt to lobby for government support or influence
regulatory change – they simply decide to AVOID working
with government or government entities. This has been
categorised as a PASSIVE RESPONSE.
Avoid working with
government (39
participants)

Develop strategies for
sensitising (would-be)
customers, i.e. marketing
and after-sales service (28
participants)

Theorised rationales for responses

Trying to overcome the challenge of
accessing institutional finance does not
match entrepreneur’s skills, experience
and knowledge.

Entrepreneurs have found ways to
make their business’ product or
service either affordable or fundable
(and therefore worthwhile)
Trying to overcome challenges related
to lack of government support does not
match the entrepreneurs’ skills,
experience and knowledge.

Given their experience with corruption and their perceived
inability or powerlessness to influence policy, rather than
trying to influence regulatory change, participants concede
there is nothing they can do and simply decide to AVOID
working with government or government entities. This has
been categorised as a PASSIVE RESPONSE.
Responses involve adapting aspects of participants’ business The opportunities inherent in trying to
models (marketing, customers and customer relationships,
overcome the challenge of local
etc.), especially to suit the requirements of IDOs, as IDOs
demand reflect an overwhelming
facilitate poor end-users’ (who need energy access) access to market need for the products or
renewable energy technologies. Participants may therefore be services offered
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Issues
Responses
the need for renewables Focus on urban middle
than to the demand
class or commercial
customers, rather than
rural poor (15 participants)
Partner on NGO and IDO
projects (35 participants)
Develop strategies to help
customers afford the
technologies (22
participants)
Partner with NGOs and
IDOs (35 participants)
Focus on urban middle
class or commercial
customers, rather than
rural poor (15 participants)
Price of renewable
energy technologies:
Develop strategies to help
Upfront costs of
customers afford the
technology too
technologies (22
expensive for most
participants)
(would-be) customers
Referrals to and / or
relationships with external
customer funding
organisations or schemes
(5 participants)
Power of existing
players on energy
market (incumbents):
Number of incumbents
Power of incumbents

Find and exploit
(perceived) niche (34
participants)

Explanation
Theorised rationales for responses
said to be actively engaged in improving the demand for their
products and services by leveraging NGO and IDO
Entrepreneurs have found ways to
identification of the need for them in the region. These
make their business’ product or
responses have been categorised as ACTIVE RESPONSES.
service either affordable or fundable
(and therefore worthwhile)

Due to the high price of renewable energy technologies,
participants are forced to adapt and improve their pricing
strategies and customer relationships in response to disparate
customer needs – they developed tiered pricing schemes and
offered ‘migration paths’. However, while some participants
responded to the challenge by selecting and serving end-users
who could afford it, the presence of IDOs on the market
means that, for poorer end-users, though unaffordable,
renewable energy technologies are at least fundable.
Therefore, IDOs make renewable energy products and
services a more attractive and exploitable business
opportunity in sub-Saharan Africa. These responses have
been categorised as ACTIVE RESPONSES.

The two responses to this challenge involve (1) using one’s
knowledge of the market to identify and target neglected
segments (niches), and (2) actively using one’s own
acquaintances and knowledge networks to ensure that one is
aware of and able to deal with incumbents. Being able to
leverage one’s own experiences and networks therefore

Entrepreneurs have found ways to
make their business’ product or
service either affordable or fundable
(and therefore worthwhile)

The opportunities inherent in trying to
overcome this challenge match the
entrepreneurs’ skills, experience and
knowledge.
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Issues

Physical
infrastructure and
logistics:

Responses
Develop relationships and /
or alliances with other
market entities, including
competitors (21
participants)
Utilise networks to help
with logistical issues
related to procurement and
importation (9
participants)
Focus on consulting, rather
than distribution (19
participants)
Focus on urban (middle
class) areas or commercial
customers (15 participants)

Transport and logistics
Remoteness and lack of
infrastructure for
Offer systems that are easy
installation
to maintain & suitable for
end-users (20 participants)

Explanation
makes this challenge seem easier to overcome. These
responses have been categorised as ACTIVE RESPONSES.

Participants who are inexperienced with dealing with complex
logistical considerations (such as procurement and import
duties and taxes) choose to exploit opportunities that match
their own capabilities, i.e. pursuing consulting rather than
distribution opportunities, activating and leveraging their
networks, and focusing on the urban areas middle class as
customers. These responses have been categorised as
ACTIVE RESPONSES.

The remote location of considerable portions of the market
means that many would-be end-users of renewable energy
need renewable energies as electricity grids cannot reach
them. Therefore, participants can use this as an opportunity to
tailor their value propositions to suit the needs of end-users in
remote locations (e.g. plug-and-play systems, etc.). This
response has been categorised as an ACTIVE RESPONSE.

Theorised rationales for responses

The opportunities inherent in trying to
overcome the challenge of physical
infrastructure and logistics match the
entrepreneurs’ skills, experience and
knowledge
The opportunities inherent in trying to
overcome the challenge of physical
infrastructure and logistics reflect an
overwhelming market need for the
products or services offered

Hone and leverage own
Participants’ deep knowledge of the renewable energy field
The opportunities inherent in trying to
skills & knowledge for
means that they seek and hire workers with only ‘basic’ skills overcome the challenge of skill
Renewable energy
competitive advantage (32 and rely on their own experience and expertise to be able to
shortages match the entrepreneurs’
skill shortages:
participants)
exploit the opportunity and grow their business. They can
skills, experience and knowledge
also
use
their
expertise
to
transfer
knowledge
(train)
to
needHire employees with
Lack of skilled labour
based end-users who would otherwise lack the skills
The opportunities inherent in trying to
Finding the right people ‘basic’ skills and provide
necessary
to
maintain
the
technology.
Also,
the
unique
needs
overcome the challenge of skill
training in-house (32
of
need-based
end-users
makes
it
necessary
to
consult
with
shortages reflect an overwhelming
participants)
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Issues

Responses
Use inclusive business
models (include end-users
in business) or train endusers in remote villages (5
participants)

Explanation
and include them in the business (e.g. as micro-franchisees).
Responding to this challenge may therefore be perceived as
more within the entrepreneurs’ control – that is, these
responses have been categorised as ACTIVE RESPONSES.

Theorised rationales for responses
market need for the products or
services offered
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The last column of Table 15 presents the theorised rationales that have been derived
for the entrepreneurs’ responses to each of the challenges faced. Three rationales have been
theorised: they are that the entrepreneurs’ responses are dependent on whether (1) they
possess the skills, experience and knowledge needed to overcome the particular challenge,
(2) they have found ways to make their business’ product or service either affordable or
fundable (and therefore worthwhile), and (3) the opportunities inherent in trying to overcome
the challenge of skill shortages reflect an overwhelming market need for the products or
services offered. Through the structuration theory lens of the researcher, the entrepreneurs’
responses were assumed to be intentional – that is, they were reflexive in their perceptions of
the importance of each challenge, and purposive in their distinction between those challenges
that can and those that cannot be overcome and the actions taken thereafter. Thus, given the
prevailing institutional conditions as described by the participants, as well as the assumption
that these institutional conditions are equally as influential as the entrepreneurs’ agency,
these rationales have been theorised as potential reasons for the entrepreneurs’ responses to
the challenges faced. These rationales are discussed in much greater detail in the Discussion
of Research Findings (Chapter Six) but, together with the findings presented in the following
chapter, they may offer some insight into the potential forces underlying the actions taken by
the entrepreneurs in response to ongoing challenges.
Analysis of the ways in which the entrepreneurs in this study approach the challenges
faced offers insight into the way their business models and strategies have evolved.
Consistent with existing business model literature, effects on customer relationships and
choice of customer segments, value proposition and products offered, marketing and
promotion strategies, and key partners and resources (Girotra & Netessine, 2013; Lindgren,
2012; Osterwalder, 2004; Osterwalder et al., 2010; Trimi & Berbegal-Mirabent, 2012) were
identified among the 43 participating businesses. An analysis of what the entrepreneurs’
responses to the challenges faced reveal about the business models used is presented in the
next chapter (Chapter Five), which highlights the identified trends in the business models
adopted by the renewable energy entrepreneurs in the study.
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FINDINGS II: BUSINESS MODEL ANALYSIS
OF PARTICIPANTS’ RESPONSES TO
CHALLENGES
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The fact that they are poor doesn't mean they can’t purchase solar per se,
but it doesn't meet their income stream, or the way they get income. So you
have to look for ways that you can bring this product to [them]. So we have
to develop business models in order that we should be able to serve these
people […] and that is what we have been doing. [Participant CMN01]

This chapter is the second of two chapters that report and discuss the research
findings. While the preceding findings chapter dealt with the entrepreneurs’ perspectives of
and means of coping with the challenges they face, consistent with RQ2 of the Research
Framework presented in Section 1.2, this chapter used the business model canvas as a means
of analysing the participants’ discussion of how their businesses’ structure and characteristics
are affected by the challenges faced. Thus, this chapter explores the types of businesses being
run by the participants, as well as some of the links found between the challenges faced and
the overall logics of value creation of the participants’ businesses. As explained in Chapters
One and Two, this study uses the term “business model” to refer to the structure and
characteristics of the participants’ businesses (theoretically defined as the logic of value
creation (see Schrader et al. (2012), Prahalad (2009) and Osterwalder (2004 and 2010) for
example) of the business) (refer to Chapter Two – Section 2.3.3). Thus, this chapter reports
on the main findings regarding the business models used and the discussion of these business
models by the study’s 43 participants.
Each time a participant discussed an issue that was not already captured in the
existing nodes of the template analysis, a new node was created and the relevant text from the
participant’s interview was coded at that node. Thus, each of the 423 nodes derived in NVivo
represents a unique theme that was discussed by the study’s 43 participants. For the business
model analysis, these nodes were then organised in two phases, which involved: (1)
classifying the nodes according to which of the nine business model building blocks
identified by Osterwalder30 they addressed (see Appendix V), and (2) analysing the text

30

The 9 business model building blocks identified by Osterwalder are: Key Partners, Key Activities, Key
Resources, Value Propositions, Customer Relationships, Channels, Customer Segments, Cost Structure and
Revenue Streams.
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coded at each classified node, in order to extract themes that would help the researcher find
any patterns in the business model profiles of the participants’ businesses.
The findings derived from the data analysis conducted in phase 2 are presented first.
This is because the uncovered business model profiles were found to be a useful means of
organising the demographics of the participants’ businesses, and were also found to provide a
useful framework for reporting the findings from phase 1. Thus, Section 5.1 introduces the
four basic types of renewable energy businesses found among the study’s participants, and
the main characteristics of each are presented. This section ends with a discussion of some of
the potential implications of these findings, as well as the linkages between these business
types and the participants’ other demographics such as region of operation and reported
satisfaction with performance.
The findings presented in Section 5.2 were derived from the data analysis conducted
in phase 1. This section relates the business model findings to the findings regarding the
challenges faced, in response to Research Question 2 - How have renewable energy
entrepreneurs structured their ventures in order to cope with identified challenges? Some of
the key answers to this question are discussed at the end of the section where ‘making do’, as
well as leveraging international networks and funding, are introduced as important features of
the renewable energy businesses in the study. Therefore this section is important for
understanding ‘bricolage’ and the picking of low-hanging fruit as what appears to be the
overall business approach adopted by the entrepreneurs for coping with the challenges faced.
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5. Findings on Types of Renewable Energy Businesses in the Study
This section presents the main types of businesses found in the study and discusses
their main business model characteristics. These characteristics are presented within the
framework of the business model canvas. It was found that the study’s participants are
running businesses that were generally of four types: consulting, distribution, integration and
own technology / innovators31. Table 16a shows the number of participants in each category,
as well as the average number of employees and years in business for each category.
Table 16a Basic types of renewable energy businesses in the study

Number of

Average number of

Average years in

participants

employees

business*

Consultants

19

7

5

Distributors

10

12

9

Integrators

9

47

8

Own tech / Innovators

5

10

4

* The average number of years in business are as stated at the time of conducting the interviews, that is in 2013.

Consulting businesses were the largest group, but in this study they are characterised
by the smallest average number of employees and shortest amount of time in business.
Together with those businesses based on the distribution of the entrepreneur’s own
technology (own tech/innovators), consulting businesses are among the youngest and
smallest (in terms of number of employees) of the 43 businesses in the study. Distributor and
Integrator businesses appear to be second and third in what might be a three-stage evolution
of renewable energy businesses that begins with the smallest (and youngest) and ends with

The terms ‘Consultant’ and ‘Integrator’ were derived as descriptors for the entrepreneurs in those categories
because some of the participants in those categories described their businesses as such. ‘Own tech/Innovators’
were so-named because these five participants are inventors, developers and agents of their own technologies, and
‘Distributors’ was adopted as a generic term to describe the retail- and sales-oriented nature of the businesses in
this category.
31
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the largest (and oldest) as follows: consultant  distributor  integrator. This potential
evolutionary or growth trend for renewable energy businesses in developing and emerging
countries is discussed in further detail in Section 5.1.4.
Participant quotes have been used to illustrate that businesses in each category seem
to not only adopt new characteristics but also maintain some of the characteristics of the
businesses in previous stages. The characteristics of each are presented in the following subsections, depicted using adaptations of Osterwalder et al. (2010)’s (refer to Section 2.3.3)
business model canvas. These depictions of the renewable energy Consultant, Distributor and
Integrator business models were derived by analysing the text coded at each classified node,
in order to find themes that would help the researcher find any patterns in the business model
profiles of the participants’ businesses. The following sections relied on the classifications
given in order to generate basic business model profiles for each business type. The value
propositions offered by each of the participants (the central building block of the business
model canvas) provided the initial basis for differentiating among the four types of renewable
energy businesses identified during the analysis.
The differences in challenge rankings across the four business types are shown in
Table 16b. The table shows, for example, that access to finance was identified as a bigger
challenge for the Consultants than the Integrators in the study, and that infrastructure and
logistics was a bigger challenge for the Distributors than the other business types.

166

Table 16b Challenge rankings across the four business types
Overall
Average
Rank

Average Rank
for Consultants

Average Rank
for
Distributors

Average
Rank for
Integrators

Average Rank
for Own
Tech /
Innovators

Local demand

5.0

5.5

5.7

4.0

3.4

Price of renewable energy
technologies

4.4

4.3

4.9

4.5

3.6

Access to finance

2.9

2.2

3.1

3.8

3.4

Renewable energy skill
shortages

4.8

5.1

4.3

4.4

5.4

Physical infrastructure &
logistics

5.2

6.0

3.9

5.4

4.6

Power of existing players
on energy market

5.8

5.7

5.9

5.8

6.2

Governmental support /
facilitation

3.4

3.0

3.8

3.5

4.2

Other

4.4

4.1

4.4

4.8

5.2

Challenge

5.1.1 The Consultant and Distributor Models
Analysis of the participants’ interviews suggests that there was a strong link between
the characteristics and life stages of consulting and distribution businesses. Indeed, running a
consulting business seems to be the early stage preference because of lower start-up costs,
then, later in the lifetime of their businesses, once more funding or capital has been acquired,
the entrepreneurs are better able to afford the incorporation of import and distribution
activities into their business model. The inability to afford to keep stock, as well as the
logistics of importing a technology that changes frequently, appears to be a major concern.
The following quotes illustrate how the consulting entrepreneurs in the study
described their businesses:
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[We are] an energy and environment service company mainly focused on
providing consultancy services for that sector, the energy and environment
sectors. You know this includes range of services like renewable energy
product development and system sizing for solar and system design for microhydro. Biomass cookstove designs for households […] and we also conduct
market studies for a lot of energy technology baseline studies. Then, you know
all kinds of consulting studies. [ETH01]
We essentially subcontract the actual construction. Our work is in the
feasibility study stage…But we don't have a lot of operating expenses… I mean
we don't have stock. What we’re selling is our expertise. [SOM01]
Arguably the strongest point of differentiation between consulting and distribution
businesses, the Consultants’ value propositions are centred on the leveraging of their
knowledge of and networks in the renewable energy industry. Thus, such entrepreneurs
generally described their businesses as providing advice to customers on their anticipated
renewable energy loads, system design and sizing and the best brands to suit their needs.
Additionally, although these entrepreneurs are not directly active in the physical installation
of the designed systems, they are able to utilise their networks to find the right technicians to
carry out the installation of the renewable energy systems. Therefore the limit of the
Consultant’s technical role in installation is in the monitoring, rather than the carrying out of
installation. The business structure and characteristics used by the Consultants in this study
have been summarised by adapting Osterwalder’s business model canvas as shown in Figure
10.
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Figure 10 Business model characteristics of the renewable energy Consultants in the study
Adapted from: Osterwalder et al. (2010)
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The Consultants’ low employee numbers and fewer number of years in business are
combined with a number of other characteristics. As shown in Figure 10, these businesses are
characterised by low overheads; as participant SA01 explained, “head count is down,
overheads are nice and low” [SA01]. The same participant also explained that customer
recurrence tends to be quite low for renewable energy consulting businesses as customer’s
energy challenges are usually handled holistically, so that once the problem has been solved
they no longer require the Consultant’s services. He explained that:
The interesting thing with energy is it's unlike if you were selling let's say a
commodity-type product where, for example stationery or printers or
something like that where you would need the same customer coming to you
sort of every single month saying "OK i need this". So, you know to date we've
done work with 50 plus customers […] we have a few customers which we
provide ongoing services to. [SA01]
Once a renewable energy system has been installed, the customer usually only
requires the Consultant’s services for maintenance and repairs, in which case the Consultants
generally tend to call on a few of their Key Partners (refer to Figure 10) – local technicians –
to carry out the maintenance work that needs to be done. Not only do the Consultants have
fewer employees than the other business types identified in the study, but they appear to be
much more reliant on their own knowledge and skills, tending to recruit employees using a
wider variety of channels and often hiring short-term casual “interns” [TT01] to ease their
workload during peak project times (refer to ‘Key Resources’ in Figure 10). For instance,
when asked how he finds the right people to meet his skills needs, participant TT01
responded “Hustling. Just hustling” [TT01].
Across all four business types, there appears to be a tendency to serve customers at
the Base of the Pyramid (BoP). Although the Distributors in the study were more vocal than
the Consultants about their preference for avoiding serving BoP customers, all 43 participants
conceded that the various forms of business and project funding available through
international grants, awards and tenders were “low-hanging fruit” [UG02], particularly for
consulting businesses (refer to ‘Customer Segments’ and ‘Revenue Streams’ in Figure 10).
As these entrepreneurs are still in the early stages of business, and because “work does not
come regularly” [TLD02], they must rely on whatever financial resources are at hand –
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whether in the form of project tenders or development/aid grants from international aid and
development organisations (IDOs). Recalling that the presence of IDOs in developing and
emerging markets, particularly within the renewable energy industry, was one of the main
‘Other’ challenges identified by participants (recall Section 4.5.3) and one of the ways that
the entrepreneurs responded to a number of the challenges faced (refer to Findings Table 15
in Chapter Four), the incorporation of IDO grant applications into the business models of
participants may be described as a ‘necessary evil’. Further evidence from the interviews is
discussed in Section 5.2.2.1 of this chapter.
The entrepreneurs running consulting businesses are much more affected by the Top 3
Challenges (identified in Section 4.1: Access to finance, Government support and the Price of
renewable energy technologies) than the other three business types. While only 3 out of 10
Distributors, 2 out of 8 Integrators, and 2 of the 5 Own tech/Innovator businesses ranked at
least two of these Top 3 Challenges among their own top 3, 9 out of the 19 Consultants
(almost half) ranked at least two of these Top 3 among their own top 3. As the consulting
businesses in the study are strongly characterised by a number of aforementioned early stage
features – including low overheads, low numbers of fulltime staff, and heavy reliance on
knowledge and skill networks – it may be inferred that early stage businesses are more
hindered by the institutional challenges faced.
The customer segments served by Distributors differ only slightly from those served
by Consultants. For instance, Distributors seem to have a tendency to avoid serving
customers at the BoP unless their IDO tenders required it (refer to Figure 11), and middle- to
upper-income households are more likely to require the services of a Distributor who can
provide both advice and assistance with the installation of purchased systems. This may be
related to the Distributors’ greater tendency to identify infrastructure and logistics among
their own top 3 challenges faced, compared to the other three business types. While only one
each of the entrepreneurs in the Own tech / Innovator, Integrator and Consultant categories
identified infrastructure and logistics among their own top 3 challenges faced, 6 out of the 10
Distributors ranked infrastructure and logistics among their top 3 challenges. The findings
suggest that, when faced with this challenge, the Distributors show a preference for
customers that are easier to access – usually customers who are not located in remote,
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inaccessible areas, which is usually the case with BoP communities (Prahalad, 2009; UNDP,
2008).
Additionally, the central feature of the Distributor business model is a value
proposition that focuses on the import, sales and delivery of renewable energy products (refer
to Figure 11). Thus, entrepreneurs running distribution businesses may be more likely to be
affected by the challenging logistical considerations involved in manoeuvring complex
import and distribution procedures. The frequency and intensity of infrastructural and
logistical activity also depends on the type of renewable energy technology supplied. For
instance, entrepreneurs supplying solar home systems (SHSs) require more installation knowhow and capacity than those supplying solar lights, who may need to import batches of
product more frequently. It was found that this difference may be related to the
entrepreneur’s ability or need to “commoditise” [GH01] the technology, or make it as plugand-play as possible.
Thus, the value propositions and channels used by distribution businesses appear to be
of two kinds. The Distributors in the study operate by either operating retail shops, where
customers can browse and decide on the products or systems they would like to purchase, or
by keeping minimum amounts of stock and supplying them to customers only upon demand.
Participant GH01, who runs a shop, explained that his business has ‘commoditised’
renewable energy systems:
So once we have the design, here’s how it’s supposed to work. Then we
package or commoditise it. So the idea is that now it becomes a kit that can
then be sold like fridges. [GH01]
On the other hand participant BZ01, who supplies renewable energy systems from his
home office using his garage for stock storage, explained that such systems cannot be
commoditised and that each customer requires a tailor-made solution:
I think if you sell bread, or if you sell Coca-Cola, yes you need to have a bottle
of coke in your fridge or bread on your shelf. If you sell bread or Coca-Cola
you need to have a store because people want to walk in, buy it and go home.
They made the decision in their head in like 2 minutes or 2 seconds, and if
you’re not there providing it, they buy it somewhere else. But by us, our clients
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aren’t buying one solar panel. Our clients are buying a whole system and that
system costs USD 25,000 and that’s like a brand new car. [BZ01]
The main difference between these two approaches to running a renewable energy
distribution business was found to be the types of customers served. Either by actively
seeking and showing a preference for customers with certain qualities (e.g. ability to afford
the products – refer to Table 15in Section 4.6), or because of a country context where only
certain customers have incentive to use renewable energy (e.g. ecolodges in tourist
destinations), the Distributor entrepreneurs in the study have tailored the ‘look and feel’ of
their businesses to suit the needs of their customers. Drawing on the previous examples,
GH01’s main customer base consists of middle- to upper-income Ghanaian households who
can walk into his store, select and purchase the product or system they require, usually as a
backup to their unstable electricity supply. Six of the 10 Distributors in this study run their
businesses in this way. On the other hand, BZ01 caters to ecotourism businesses and affluent
expatriates who require full-sized systems to run their entire operations and homes. Four of
the 10 renewable energy Distributors in this study run their businesses in this way: 2 are
operating in ecotourism, high expat presence countries (Belize and Costa Rica), 1 is in the
very early stages of his business and supplies cookstoves to rural communities in Ethiopia,
and 1 supplies biogas technologies to commercial customers in Kenya. This manner of
running a Distribution business usually requires more intimate, long-term contact with
customers, which includes site visits, system design and sizing and a number of other
activities that suggest some overlap with the value propositions and revenue streams of the
consulting businesses in the study (compare Figure 10 with Figure 11).
Figure 11 illustrates this by identifying the characteristics that are unique to
Distributors in bold font, while leaving those shared with the study’s Consultants in regular
font. The findings suggest that there doesn’t seem to be a complete leaving behind of
consulting activities, but rather that their business activities suggest a growth or progression
from consulting to distribution. It was therefore inferred that these two business types
represent different stages of the business life cycle, rather than two discreet types of
businesses. Additionally, a quote from participant ETH01 appears to portray the link between
consulting and distribution businesses as being bidirectional and overlapping, rather than
unidirectional and discreet.
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Figure 11 Business model characteristics of the renewable energy Distributors in the study
Adapted from: Osterwalder et al. (2010)
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He explained that after first trying to manage a shop, he and his partners decided to stick with
consulting:
We used to run a small shop. But we transferred to somebody else as we found
it a bit challenging to run it business-wise […] we used to import and retail…
it’s easier to run a consultancy business. [ETH01]
On the other hand the following entrepreneurs, all of whom are running consulting
businesses, described their distribution aspirations during their interviews:
In the long run what we want to do is have a wholesaler dealership where we
will link up with the manufacturers and the installers on the market. But you
know when you start a business I think you must look at what are the lowhanging fruit you have. [UG02]
We are basically having to scale up. I mean I have no choice really, I have to
scale up if I am to be able to afford to hire the people to take the pressure off
me before I drop dead of a heart attack. But I’m now in that glass ceiling
catch-22 phase where I have to scale up in order to find the resources I need
to become underwhelmed. But I cannot find the time needed to put in the
required detail to find the funding [TZ02]
About a year ago, after having two years of experience, we re-evaluated our
approach and we decided that trying to be stockists and trying to sell
equipment wouldn’t work for us because we didn’t have the finance to do that.
[KE01]
Notably, all the participants that mentioned past aspirations of running a distribution
business were in Africa, which has been identified as the region with the least ease of doing
business, as well as the least favourable entrepreneurship conditions (refer to Table 13 in
Chapter Four). It is therefore possible that these entrepreneurs are forced to stick to the
consulting model of running their businesses due to their challenging country contexts. The
other participants may have remained Consultants by choice, and may choose to continue
using the consulting model throughout the life of their businesses, having realised that either
the demand was not stable enough or that they could not bear the cost and procedural
175

frustrations involved in importing products and negotiating distribution channels. This
suggestion ought to be tested with another longitudinal investigation of the Consultants in
this study. Regardless of their intentions however, the findings suggest that it may not
necessarily be that all of the Consultants in the study chose to run consulting businesses, but
rather that the decision to stick with consulting is a way of leveraging their strengths (e.g.
their knowledge of renewable energy technologies) and ‘making do’ despite their weaknesses
(e.g. insufficient capital).
Integrators seem to employ an even larger scale late-stage version of the renewable
energy Distributor model, having acquired and honed additional strengths under market
conditions that appear to be better evolved and supportive of renewable energy
entrepreneurial endeavour.

5.1.2 The Integrator Model
The inferred link between the Distribution and Integration models is more implicit
than the link between the consulting and distribution models. In addition to their larger size
(in terms of number of employees) and longer time in business, the Value Propositions, Key
Partners and Key Resources aspects of the Integrator business model appear to be an
important means of differentiating it from the other two models. The value propositions
offered by Integrators appear to be a combination of both consulting and distribution
activities. Figure 12 illustrates this and other identified features of the business models used
by the entrepreneurs in the study that have been included in this category. As with the
Distributor model (Figure 11), the characteristics that are unique to Integrators have been
highlighted in bold font, while those shared with the study’s Consultants and Distributors are
presented in regular font.
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Figure 12 Business model characteristics of the renewable energy Integrators in the study
Adapted from: Osterwalder, Pigneur, and Clark (2010)
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The following quotes from two of the entrepreneurs categorised as Integrators help to
describe some of the common features of these businesses:
We are quite broad setup if you look in the renewable energy segment. We are
pretty much covering the entire value chain when it comes to solar projects
and biogas projects. So that means we develop projects from scratch, we do
co-financing, we do EPC32 and we do O&M33 and even distribution of
components. [TLD01]
The good thing with us is we do it as a whole package - from designing to
installation, supplying. So the client would not be worried about accepting it
or anything. We do all as a complete package. [PH01]
Integrators design, create and implement large-scale renewable energy systems such as
microgrids34, usually at the request of community leaders, NGOs or IDOs. As the Integrators
are more likely to hire permanent fulltime staff and have been in business longer, their
employee numbers are higher than those of the Consultants and Distributors in the sample.
Additionally, as their direct customers are usually (development) organisations, their contact
with end-users (usually in BoP communities) is indirect (refer to Figure 12), except when
carrying out system research and development (R&D) activities. Notably, of the 9 Integrators
identified in the study, only 1 was operating in Africa (SEN01).
Eight of the 9 Integrators in the study provided rankings of the challenges faced: only
2 of these 8 ranked at least 2 of the top 3 challenges among their own top 3 challenges faced.
Indeed, whereas most other participants ranked the power of incumbents and infrastructure
and logistics as the least challenging issues, Integrator CHL01 found both of these challenges
to be the most challenging, again reflecting Integrators’ focus on issues that affect more
mature businesses.

32

EPC refers to Engineering, Procurement and Construction work.
O&M refers to Operations and Maintenance work.
34 Microgrids are small-scale versions of electricity grids, usually used for decentralized or distributed energy
supply.
33
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The progression from a knowledge- and service-oriented business model to one
centred on energy system supply and integration may be illustrated by SEN01’s description
of his start in consulting:
So that was one year of funded activities and after that we had to earn our own
money immediately and that is why we first offered services. Because services
are quite easy to implement before you develop products. You could offer
services. And that took off quite quickly and we grew a little bit with the
services and in parallel we developed our products and our electrification
strategy. [SEN01]
SEN01’s business growth experience is similar to that of the other Integrators in the study.
He mentioned that after receiving an initial grant from his university for the development of
the business’ electrification system implementation strategy, he began providing other
services as an “easy” means of earning additional income to develop the business as a whole.
Four of the 9 Integrators in this study received either private investment or IDO funds for the
start-up of their businesses and, after start-up, 6 out of 9 received funds from IDOs, mostly on
a project-by-project basis. The remaining 3 entrepreneurs were able to access loans and
grants from various international development funds. Accessing finance after start-up may
therefore be easier for Integrators, than Consultants and Distributors.
Participant UG01, who has been categorised as an Own tech / Innovator, suggests that
integration may be specific to renewable energy technologies in developing countries, given
the lack of infrastructure and well-established distribution channels:
In a regular business in developed markets you wouldn’t look at trying to do
full vertical integration. But in our case it was simply the only way to do it.
And we see that with other partners and competitors as well. [UG01]
Although placed within a different category, the distribution aspect of his solar lantern
business is setup in a manner similar to that of the Integrators in the study – that is, by
incorporating all aspects of the supply chain into the business. However, the Own tech /
Innovator entrepreneurs in this study may be differentiated from the Integrators by their
design and distribution of products for individual end-users, rather than entire energy supply
systems targeted at larger end-user clusters.
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5.1.3 The Own Technology / Innovator Model
The technology we have we have developed independently, there is no other
company in the world to use [this resource] to produce energy. We create the
technology applied to [this resource]. We train our own staff; there are no
experts outside our company. [CHL02]
Of the 43 renewable energy entrepreneurs interviewed, only 4 entrepreneurs
developed and were working on the commercial distribution of their own renewable energy
technologies. They were CHL02, UG01, IND02 and TZ01. Solar innovation was prevalent
among this group of entrepreneurs, as 3 out of 4 of them had designed, developed and were
working on the distribution of their own kind of solar lighting technologies, for individual or
household use. One, CHL02, invented a novel way of producing biogas from an underutilised
biological source. Another entrepreneur, INA01, started his business in order to be a
distributor of wind turbines that have been designed by his investor and partner in Japan.
Although the owner – the participant – did not invent this particular model of wind turbine
himself, the inventor of the technology is heavily involved in his business by providing
financial support at start-up, as well as technical and logistical support for installation and
maintenance. Therefore, INA01 will also be discussed in this section not as an innovator per
se, but as the distributor of his own novel model of wind turbines. Additionally, INA01 has
several features in common with the other 4 entrepreneurs discussed in this category.
The average number of years in business for this group of participants is 5 and the
average number of employees is 11 (refer to Table 16a). All of the entrepreneurs presented
under this category have received some kind of funding in the form of either angel
investment or foreign grants and awards. The only entrepreneur that did not receive any kind
of funding was CHL02, who attempted to acquire funds “from banks, capital, angels and
other sources of money but none of them helped” [CHL02]. All 3 solar lantern creators
received funding in the form of grants and awards from NGOs and IDOs, while INA01,
involved in wind turbines, received financial support from the inventor of the technology,
USAID and both the Japanese and Indonesian governments.
Again with the exception of biogas technology creator CHL02, all of the participants
in this category have stated that their businesses aim to serve end-users in poor or
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marginalised communities, but also serve a range of direct customers from universities and
distributors to aid organisations. CHL02 stated that he has no intention of serving
marginalised communities, and focuses his distribution and marketing efforts on private
commercial entities that could benefit from the use of the new kind of biogas he has
introduced. Demand was ranked among the top 3 challenges for CHL02, IND02 and UG01.
In fact, despite the fact that demand was ranked among the least important challenges overall
for the renewable energy entrepreneurs in this study, it was the highest ranked challenge for
CHL02 and UG01. Of the 5 own tech/innovator businesses, CHL02 and UG01 were in
charge of the two largest businesses in this category, having 10 and 25 employees
respectively.
Participants in this category require individual consideration, as they appear to
embody various aspects of technological and product innovation. For instance, for CHL02, it
is possible that though demand is, in general, not considered a major challenge by other
participants in this study, his invention of a new form of biogas may be extremely difficult
for local renewable energy stakeholders to accept. This difficulty in gaining legitimacy and
acceptance is consistent with the fact that CHL02 is the only entrepreneur in this category
that didn’t receive some kind of funding or assistance from NGOs or international
organisations. This dilemma might be related to Balachandra et al. (2010)’s assessment of the
diffusion of renewable energy technologies, as bio-energies are still in the pre-commercial
stages of diffusion. This means that the technology is not considered sufficiently matured to
achieve significant market penetration. Additionally, CHL02’s biogas technology utilises a
biological source that has never before been used in this manner. The struggle to achieve
legitimacy is reflected in CHL02’s description of the difficulty of finding his niche within the
local energy market:
“We have plants built and operating process. The technology shows operating
normally, and even so, the experts believe it is not possible.” [CHL02]
However, the Own tech / Innovator entrepreneurs’ perceptions of the challenges of
running their businesses appear to be related to both the type of renewable energy technology
and their ability to access finance. As mentioned previously, CHL02 received no financial
investment or grants for the start-up or running of his business – his frustration might also be
linked to the fact that solar technology innovations seem to be preferred by investors,
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particularly IDOs focusing on BoP markets. Particularly in the wake of the Lighting Africa
programme, solar innovators – especially those focused on the design and distribution of
solar lighting units – may find the institutional environment in Africa more favourable than
their counterparts who are focused on other types of renewable energies. Even this study’s
only non-African solar lighting innovator, IND02, got his start by first testing his product on
an African market before bringing it to India. Participant ETH01 explains why:
Now, this Lighting Africa programme of the World Bank - they set aside a
certain you know... some nearly forty million dollars in a bank accessible to
the private companies for any renewable energy technologies. So they can also
get access to financing as a loan and at the same time, because the money is
there in hard currency, they didn’t have any problems getting money to import
product. [ETH01]
However, although the Lighting Africa programme may have created a more
supportive environment for solar lighting technologies in the region, 2 of the 3 entrepreneurs
that developed their own solar lights (both in Africa) ranked at least two of the Top 3
Challenges among their own top 3. This is a feature such entrepreneurs seem to have in
common with the early stage entrepreneurs, the Consultants, in the study. Notably, their
concern with access to finance relates to their inability to get funding for their entire
businesses as, through IDO funds, their endeavours can only be funded on a project-byproject or product basis. Also, their concern with the price of the renewable energy
technologies is related to demand – that is, the end-users’ inability to afford the product as
many of their end-users are in BoP communities. Thus, concern with the challenge of demand
also featured prominently in the challenge rankings for this category of entrepreneurs, which
is similar to the concerns of the Integrators in the study.
Notably, the entrepreneurs in this category are also faced with the challenge of
manoeuvring or setting up distribution channels for their products – a feature shared with the
Distributors in the study. Two of the entrepreneurs in this category, both solar lantern
designers, explained their differing responses to the distribution channel challenge – one
created his own distribution by buying up different parts of the value chain, while the other
sold the distribution side of his business:

182

As one of the pioneering companies, found out that [we] had to basically
create and build each part of the value chain and supply chain because there
wasn’t really any other way to do it. [UG01]
So what we decided to do was to sell that part of the business to the local
partners. So they took over that business in its entirety and now… so we
basically moved away from distribution. What that taught us was… I think we
underestimated how difficult distribution was. We all sorta thought that OK, if
there’s a demand and you can get a product at the right price, then it’ll just
happen. But it’s not the case at all! [TZ01]
The common feature of this category of entrepreneurs is that their value propositions
are centred on the design and (overseeing of) distribution of their own technologies, rather
than the distribution of already existing, branded technologies. However, although the size of
their businesses may place them within the Consultant category, the challenges they face
suggest that they may also have certain features in common with all three business types.

The implications of the identified business model characteristics of these types of
businesses are discussed in the following section. In particular, the section highlights how the
participants’ satisfaction with the performance of their businesses, as well as the geographical
region in which they are operating, may be related to the type of business and business model
adopted.
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5.1.4 The Relationship between Business Type, Satisfaction with
Performance and Geographical Region
One may recall that the demographic information collected from participants included
not only the territories in which their businesses were operating, but also their satisfaction
with the performance of their businesses. As explained in Section 3.2.3.2, and shown in Table
12 in Section 4.1, the participants’ satisfaction with the performance of their businesses was
depicted using scores ranging from 1 to 100, where 1 means extremely unsatisfied and 100
means extremely satisfied. The participants were found to be operating businesses in one of
three regions: Asia and the Pacific, Latin America and the Caribbean and Africa. It was also
found that their satisfaction with the performance of their businesses could be divided into
three broad categories – low, middle and high performers – as well as a fourth group of ‘early
stage’ businesses 35.
As shown in Table 12 in Section 4.1, 7 participants were in this early stage group of
very young start-ups who felt it was too early to reasonably gauge their businesses’
performance. Given the findings regarding the characteristics of the consulting businesses in
the study, one might expect that this group of early stage entrepreneurs consists largely of
entrepreneurs categorised as Consultants; indeed, 6 out of these 7 participants are
Consultants. Only 1 of the 5 high performers is a Consultant – 3 are Distributors and 1 is an
Integrator. This helps to corroborate the finding that Consultant businesses are young
businesses whose financial structures are still in the early stages of development. All 7 of the
participants in the early stage group indicated a focus on serving customers at the Base of the
Pyramid (BoP), all 7 started their businesses with their own money, and all but 2 lamented
that they have yet to access any external funding to finance their ongoing business needs. The
two participants who have managed to access funding even in the early stages of their
business (SOM01 and PAN01) mentioned that they had only recently been approved to
receive funding from the World Bank and IDB to fund specific projects.
Also consistent with the Consultant characteristics described in Section 5.1.1, 6 of the
7 early stage participants (all Consultants) ranked at least 2 of the Top 3 Challenges (i.e.

A visual assessment of the natural ‘breaks’ in the scores suggested the existence of three broad participant
groups. A cluster analysis supported the division of the 35 participants into these three groups.
35
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access to finance, government support and price) among their own top 3 challenges.
However, the high performers are much less affected by the Top 3 Challenges as only 1 out
of 5 ranked at least 2 of the Top 3 among their own top 3 challenges. Indeed, these high
performers are much more affected by the challenge of infrastructure and logistics, which is
consistent with the finding that 3 of them are distribution businesses.
Overall, it was found that the entrepreneurs running younger, smaller businesses were
more satisfied with their businesses’ performance than the entrepreneurs running older, larger
businesses. It is possible that perhaps the younger, smaller businesses are more optimistic
about their performance, while older, larger businesses place higher expectations on their
businesses’ performance. Therefore, in addition to the identified connections between
business type and challenges faced, there also appears to be some connection to satisfaction
with performance.
Table 17 shows the distribution of these business types across the regions represented
in the study. The largest cluster of small, very early-stage businesses in the study is located in
Africa (11 participants), while the largest cluster of more mature businesses is located in Asia
and the Pacific (6 participants). In addition to their business model characteristics, the
distribution of these businesses across the regions represented in this study offers some
support for the proposition of a life stage progression from Consultants to Integrators, starting
with the concentration of Consultants in Africa.
Table 17 Distribution of business types across regions
OWN TECH /

CONSULTANTS

DISTRIBUTORS

INTEGRATORS

Africa

11

5

1

2

Asia and Pacific

5

1

6

2

3

4

2

1

Latin America and
Caribbean

INNOVATORS
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All of the African entrepreneurs in the study are located in sub-Saharan Africa – the
region often noted for the most constraining institutional environment (Antonites & Mungoni,
2011; Foster-Pedley & Hertzog, 2006; UNEP, 2012b; WorldBank & IFC, 2012). Also, as
Table 13 in Chapter Four illustrates, the country contexts for the 11 African countries
represented may be considered the least favourable of the 3 regions. Increased business and
renewable energy constraint suggests that it is more difficult for entrepreneurs in this region
to grow their businesses. None of the 11 entrepreneurs running consulting businesses in the
region received either equity or debt investment to start their businesses. Some of the
entrepreneurs explained that they wanted to start distribution and manufacturing businesses,
but the lack of funding caused them to decide to stick with consulting businesses. ETH01
explained that,
We wanted to open an improved cookstove factory, so we wanted to get… to
access funds for you know… to begin constructing the facility and that was
really tough – to get funds here in Ethiopia. [ETH01]
It is possible that there may also be a higher concentration of Integrators in the AsiaPacific region than in sub-Saharan Africa, as Asia-Pacific may be thought of as having more
favourable institutional conditions (refer to Table 13 in Chapter Four). For instance, the
average Asian or Pacific country represented in the study has ten active renewable energy
policies, while the other two regions have an average of only five. Participant GH01 explains
the challenges associated with renewable energy policy in Ghana:
There’s supposed to be tax exemptions for renewable energy systems. When
they went and wrote the law, they wrote the law for solar generating sets
specifically. So that is exempt. When I bring panels they are not exempt. When
I bring batteries they are not exempt. When I bring inverters they are not
exempt. So if I as a packager want to package systems here, I’m immediately
at a disadvantage to the person who is importing full systems. Now, is the
government helping me or not? [GH01]
Also, although the overall ease of doing business is higher in Latin America and the
Caribbean than in Asia and the Pacific in terms of procedures and time needed, Asia and the
Pacific has the highest ranking for its protection of investors, as well as the most favourable
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conditions for entrepreneurial finance (refer to Table 13 in Chapter Four). It is therefore not
surprising that all 14 of the entrepreneurs in Asia and the Pacific (regardless of business type)
were able to tap into IDO grants and tenders or, in the absence of their own start-up funds,
received some form of equity investment. The cluster of Integrators in this region could
indicate that such conditions encourage the growth of renewable energy businesses. The
following quotes from participants operating in Africa and Asia-Pacific illustrate the
contrasting business environments.
A German researcher told me that he checked all the press releases for
photovoltaic in Africa, and after 2-3 years he checked again and not one of the
projects have been realised. So, alot of blah blah, a lot of paper, but nothing in
the market... [ZA01]
The issue is that the Tanzanian government has been dependent on the donor
sector to contribute funding for too long. The donors are getting tired and the
government had a wake-up call realising it needs to stop depending on this. So
they introduced a tax that increases the taxes to be paid by the businesses. This
affects our cash flow. [TZ02]
Thailand, from a Southeast Asian perspective even from a worldwide
perspective especially as an emerging market, is probably one of the most
advanced renewable setup available […]Access to finance , if I look at that I
would say that in Thailand it’s actually not really a major issue […]Generally
the government support and facilitation is quite high. [TLD01]
Actually, it’s [i.e. infrastructure & logistics] not such a big problem because
we have a lot of sub-contractors here. [PH01]
The findings discussed in Chapter Four, where government/regulatory challenges
emerged as the most important challenges, suggest that the regulatory environment, in
particular the ability to access investment, or tap into IDO funds may be a precondition for
success or, at least, growth. These findings may corroborate to some degree previous findings
that countries or regions with higher investor attractiveness (Bürer & Wüstenhagen, 2009;
Giovannetti & Ticci, 2012) may prove to be more favourable for starting and running a
renewable energy business.
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The observation that progression through business life stages may be (generally)
related to the regional contexts in which the entrepreneurs are immersed recalls the previous
chapter’s finding that the entrepreneurs respond differently to the challenges faced. To
reiterate, the fact that Consultants seem more reliant on their own funds or those of family
and friends, means that they may be much more strongly affected by the challenge of
accessing finance than the other types of businesses. Similarly, the fact that physical
infrastructure and logistics pose a greater challenge to the Distributors in the study may be
related to the fact that their import/export and distribution needs are greater than the
Consultants, yet they are less experienced than the Integrators.
Regarding the Own tech / Innovator category, given the considerable differences in
the types of renewable energies used by these 5 entrepreneurs and the features they share
with the other three business types, from a business model perspective, it is difficult to
differentiate them on any other basis than their value propositions. Therefore, further
investigation of the entrepreneurs within this category is required, in order to better
understand their position on the hypothesized spectrum of life stages of renewable energy
businesses.
Nevertheless, three clear categories of renewable energy entrepreneurs have been
named based on the value propositions and characterised based on the other business model
features of the businesses they run. Both the Consultants and Distributors in the study seemed
to debate the possibility and advantages of being stockists and distributors of renewable
energy technologies, with some Consultants even intending to start out as Distributors, but
soon found consulting work to be easier, ‘low-hanging’ fruit. However, while the identified
Distributor model appears to also include some features of the Consultant model, the
Consultant model includes no features of the Distributor model and seems to be characterised
by much simpler, early stage business activities. The Integrator model encompasses features
of both Consultant and Distributor models and are larger, more mature businesses, being run
by entrepreneurs with well-developed connections to IDOs in more favourable markets. The
proposed life stages of renewable energy businesses may therefore be illustrated and
investigated as follows:
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In summary, younger, smaller, inexperienced and, potentially, more encumbered by
region-specific constraints, the Consultants in this study are running their businesses relying
on the basic resources at hand – their (international) knowledge and experience, their
networks, and whatever start-up funds they can easily access (in most cases, their own). It is
possible that, given the right regional conditions, over time these entrepreneurs are able to
acquire the additional capital needed to manage the importation and distribution of products
and add product distribution activities to their business’ capabilities. Distributors become
Integrators when their experience with acquiring international funding and support for
renewable energy systems allows them to develop and establish large-scale systems suitable
for more than one end-user at a time.

5.2 Findings from Business Model Analysis of Participants’
Responses to Challenges
The findings presented in this section were derived in phase 1 of the business model
analysis – that is, classifying the nodes according to which of the nine business model
building blocks identified by Osterwalder they addressed (see Appendix V). This phase
needed to be conducted twice; after realising that some nodes corresponded to more than one
building block, another round of classification was carried out in order to ensure that this was
adequately represented. Thus, as shown in Appendix V, each node corresponding to some
aspect of the entrepreneurs’ business models was ultimately assigned up to three
classifications. The classification overlaps (that is, those nodes assigned more than one
classification) proved useful for uncovering thematic richness in the participants’ business
models, and for conceptualising the many ways they improvised by combining different
aspects of their business models. Not all of the nodes could be related to business model
building blocks, so they were not all classified. However, this classification exercise resulted
in 34 nodes being classified as pertaining to the businesses’ Channels, 11 pertained to their
Cost structure, 61 to Customer Relationships, 18 to Customer Segments, 25 to Key Activities,
52 to Key Partners, 69 to Key Resources, 2 to Revenue Streams and 24 to the business’ Value
Propositions. The classifications assigned to each node can be seen in Appendix V.
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Bearing in mind that each node represents a unique theme introduced by participants,
it can be inferred from the result of the classification exercise that the business model
building blocks with the most nodes assigned to them were the most pertinent to the
participants or, at least, the most discussed during the interviews. Thus, it was inferred that
Key Resources, Customer Relationships and Key Partners were the most discussed aspects of
the participants’ business models. Also, as each node represents a unique theme, this also
suggests that these aspects of the participants’ business models (that is, Key Resources,
Customer Relationships and Key Partners) were the most thematically rich, as more new
themes emerged by discussing them than the other six business model building blocks. This
trend appears to be consistent across the business type and regional groupings of the
participants. Table 18 reinforces the importance of these business model building blocks to
all of the entrepreneurs in the study, with all the participants contributing to the discussion of
Key Resources and Key Partners (highlighted) in particular.
The classifications for these three business model building blocks are concentrated in
the high-level nodes for the challenges of Access to finance (Key Resources and Key
Partners), Price and Demand (Customer Relationships), Skills (Key Resources) and
Incumbents (Key Partners). On one hand, these findings may be seen as intuitive as, for
example, when asked if and how one manages the challenge of skill shortages it follows that
participants’ responses might focus on the business’ key human and knowledge resources. On
the other hand, the certainty of finding mostly key resources-related themes under the
challenge of skill shortages does not fully account for the thematic richness of participants’
responses, nor does it explain why some business model building blocks are discussed in
much more detail than others.
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Table 18 Number of participants who discussed themes related to the business model building blocks

Channels

Cost
Structure

Customer
Relationships

Customer
Segments

Key
Activities

Key
Partners

Key
Resources

Revenue
Streams

Value
Propositions

CONSULTANTS

15

6

15

18

16

19

19

4

13

DISTRIBUTORS

9

5

10

8

7

10

10

3

9

INTEGRATORS

9

2

9

7

8

9

9

1

9

OWN TECH
INNOVATORS

4

3

5

5

4

5

5

2

5

AFRICA

16

8

17

17

17

19

19

6

14

ASIA &
PACIFIC

13

4

13

13

11

14

14

2

12

LATIN
AMERICA &
CARIBBEAN

8

4

9

8

7

10

10

2

10
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The findings discussed in the previous chapter (refer to Section 4.6) appear to be a
good starting point for attempting to explain why these three business model building blocks
– Key Resources, Customer Relationships and Key Partners – are discussed in much more
detail than others. Chapter Four suggests that the participants respond more actively to the
market challenges faced, but respond more passively (acceptance and adaptation, or
avoidance) to the government/regulatory challenges faced, perhaps due to a perceived lack of
control over government/regulatory challenges. The results of this classification exercise
corroborate to some degree the previous chapter’s findings as, first, of the 18 nodes
pertaining to government support only one pertained to any aspect of the business model –
this may be because, as shown in Section 4.6, participants avoided facing this challenge headon and their responses do not involve changing or improvising aspects of their businesses.
Second, closer examination of the participants’ responses that were coded in the Key
Partners- and Key Resources-classified nodes under Access to finance revealed that these
responses may be described as acceptance of their situation. Third, examples of business
model change were found in the nodes under the market challenges faced, where participants
discussed how they improvised their business models in order to cope with the challenges
faced. Examples of these are discussed in more detail in the following sections.
Two broad types of active responses related to the entrepreneurs’ business models
were found: (1) utilising innovative BoP business models and (2) ‘making do’ – a concept
first identified by the research as improvisation, but later, after iterative consultation of the
literature and the findings (that is, through abduction), likened to the entrepreneurship
concept of ‘bricolage’. Both are discussed in the following two sections.
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5.2.1 Findings about use of Innovative Business Models by
Participants
Although the Own tech / innovators in the study demonstrate some form of
technological and product innovation, this thesis has not yet identified instances where
innovative business models have been adopted by participants. This section aims to do so, by
reporting a particular aspect of the findings from the analysis of the interview data –
specifically, participants’ responses to question 20 on the Interview Schedule, but also
participants’ discussion of how they embraced innovative business models as a way of coping
with the challenges faced. One may recall that one of the literature findings regarding the
context under study was that, when faced with constraints, renewable energy entrepreneurs in
developing and emerging countries embrace certain innovative (often BoP-tailored) business
models (refer to Section 2.5). Therefore, this aspect of the analysis was conducted as a means
of gauging whether these concepts from the literature resonated with the entrepreneurs in this
study.
Question 20 of the Interview Schedule asked participants about innovation within
their businesses: “Please highlight any innovative or creative characteristics of your business
model” (refer to Appendix II). Under the topic of innovative business models, seven unique
themes emerged from the participants’ interviews: communal ownership, community
immersion, crowdfunding, fee-for-service, indirect sales, microfinance and microfranchising.
These seven themes were coded in NVivo at the seven nodes under ‘S7- Overall Business
Innovation’ (refer to Appendix V). Two matrix coding queries were conducted in NVivo in
order to determine the numbers of participants identifying these aspects of their business
models as innovative, as well as the regional contexts and types of businesses run by these
participants. The results of these queries are shown in Table 19.
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Table 19 Number of participants using BoP business model innovations, by business
type and region
Fee for service

Micro

Micro

finance

franchising

0

0

2

1

1

1

1

0

1

0

1

1

3

0

1

1

1

2

0

1

0

1

0

0

2

1

4

0

2

2

2

3

0

2

1

1

0

1

1

Communal

Community

Crowd

ownership

immersion

funding

CONSULTING

1

1

0

1

DISTRIBUTION

0

1

1

INTEGRATOR

0

2

0

AFRICA
ASIA & PACIFIC

OWN TECH
INNOVATOR

LATIN AMERICA &
CARIBBEAN

- pay as you
go

Indirect
sales

Although there does not appear to be any discernible difference in the adoption of
these models by the different types of businesses in this study, for communal ownership,
community immersion and microfranchising there is some focus on the Consultant and Own
tech/ Innovator entrepreneurs (refer to Table 19). This may be because these models require
the leveraging of one’s own technical knowledge and skills, which has been found to be
important to the Consultants and Own tech / Innovators in the study (refer to Section 5.1).
Most of the entrepreneurs who discussed the innovative strategies within their businesses
were in the Asia-Pacific region.
One participant, INA02, identified a communal ownership scheme as the innovative
aspect of his business model. Although he works with micro hydropower technologies that
are usually owned and managed at the local government level, INA02 claims that his
business uses communal ownership as a means of not only increasing its market base
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(individual villages prefer to have energy autonomy), but also ensuring that renewable energy
technologies are used not only as a source of energy but also as a “strategic development tool
for the rural areas” [INA02]. INA02 acknowledged that the only challenge is ensuring that
villagers have the capacity to manage and maintain the systems themselves. It is for this
reason that he combines communal ownership with the immersion of staff within client
communities.
Seven participants claimed to have incorporated some form of community immersion
into their business models. This involved opting not to install a technology in a village unless
at least one of the villagers is involved in the design and installation of the system (adopted
by INA02, EC01, GUA01 and LA01), and also insisting that employees assigned to a
particular project spend time living in the village in order to be able to fully understand its
needs (adopted by INA02). Another approach is to provide technical training to the end-users
themselves, thereby ensuring that the village is capable of managing the system on its own
even after installation is completed (adopted by EC01, LA01), or to carry out pilot
installations or onsite research before full rollout to larger portions of communities (adopted
by GUA01, INA01, IND02 and TZ01). All of these approaches were described by
participants as innovative aspects of the way they structure and run their businesses, and may
be related to the challenges of accessing remote communities and local shortage of technical
skill.
Although 3 participants attempted to use crowdfunding36 as a way of financing one or
more of their businesses’ projects, only one participant has been able to use it successfully.
Participant GUA01, whose business model also includes forms of community immersion,
used a crowdfunding platform to “fund a change in our business model” [GUA01] for
extremely remote areas in Guatemala. GUA01’s crowdfunding campaign gained worldwide
attention and was able to generate enough seed capital as an initial investment that helped
GUA01 change from a product distribution model to a pay-as-you-go (fee-for-service) model.
Four participants (CMN01, GUA01, IND02 and LA01) identified their fee-for-service
models as innovative aspects of the way they run their businesses. All four businesses focus
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Crowdfunding is a means of funding that relies on the donations/contributions of the general (local or
international) public. It is usually done on the internet via crowdfunding platforms.
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the fee-for-service aspects of their business models specifically on solar technologies for
households at the BoP. As described by the participants, the reason for the adoption of a feefor-service strategy (or “pay-as-you-go” as it was described by GUA01) is that although BoP
customers are unable to afford the upfront costs of acquiring these technologies, they are able
to “buy kerosene or batteries for their lighting purposes” (CMN01). Fee-for-service models
are therefore a way of mimicking the way marginalised customers in developing and
emerging countries are accustomed to acquiring energy. Therefore, rather than paying for the
technologies themselves, end-users are provided with the units and pay instead for the energy
they need, when and if they need it. In GUA01’s case, this is done by purchasing energy
‘credits’ from local shops that include a code that can be entered into the installed unit,
thereby recharging the unit so that it provides a corresponding amount of electricity – similar
to established methods of purchasing prepaid mobile credit.
INA01 and FJ02 are the two participants who have incorporated indirect sales models
into their businesses. INA01 leverages the support of local banks in such a way that allows
him to “sell the [renewable energy] equipment to the banks and […] then the customer can do
the business with the banks” [INA01], while FJ02 describes a scheme he hopes to deploy in
partnership with IDOs whereby solar microgrid systems can be sold to government, who then
collects monthly payments from the end-user for the energy consumed. Thus, instead of
selling products and systems directly to end-users, these models work by engaging third
parties as owners who can then manage the supply of energy as a service to the end user.
Therefore, based on the participants’ descriptions of this business model, indirect sales
models also incorporate elements of the fee-for-service approach.
Three participants reported relying on microfinance37 as an important and innovative
aspect of their businesses. GUA01 and IND02 have partnered with microfinance and
microcredit institutions serving their target communities, while IND01 itself offers
microfinancial services. The incorporation of microfinance into one’s business models is
generally aimed at improving the affordability of renewable energy technologies (usually
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Microfinance is a type of financially inclusive service for individuals and microenterprises who are otherwise
unable to access banking and other financial services.
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lighting and SHS technologies) for end-users at the BoP. However, this study has found that
it is usually combined with other BoP business model strategies, such as microfranchising.
Six participants (GUA01, IND02, IND03, LA01, SOM01 and UG01) use various
forms of microfranchising as a strategy for reaching customers located in remote areas at the
BoP, and also for extending the market for their products. For instance, IND02’s model also
involves elements of microfinancing and fee-for-service, whereby microentrepreneurs in each
village are provided with a set of solar lights as well as the equipment needed to charge them.
These microentrepreneurs are able to access microfinancing in order to purchase the
equipment, and are then able to not only resell the lights, but also provide a recharge service
to the owners of these lights. In this way the microentrepreneurs are franchisers of IND02’s
business and are able to earn an income and end-users who would otherwise be unable to
afford the lights themselves can now pay for and manage the use of them instead. Similarly,
LA01’s solar rental (fee-for-service) system relies on microentrepreneurs in remote villages
who would be responsible for collecting payments and managing the rental of solar units.
Chapters Two and Four discussed some of the literature as well as the IDO
publications that highlight and, in many cases, encourage the use of these business models as
innovative strategies for utilising market concepts for sustainable development (see
SustainAbility (2014), Wimmer (2012), Friebe et al. (2013), Kolk and Buuse (2012) and
UNDP (2008) for example). In terms of the entrepreneurs’ adoption of these models, it
appears that all seven of the innovative business models discussed are geared towards
customers and their relationships with customers (Customer Relationships). Additionally,
strategies such as community immersion and microfranchising rely on leveraging and
transferring the entrepreneurs’ own knowledge and skills (Key Resources), and indirect sales
and microfinance often rely on partnerships with other organisations (Key Partners). These
observations once again call to mind the importance of the business model building blocks
Customer Relationships, Key Resources and Key Partners for helping the renewable energy
entrepreneurs in this study to actively respond and cope with the challenges faced.
However, it was found that the renewable entrepreneurs in this study do not seem to
rely on these models in their entirety, but rather as part of their overall strategy for dealing
with constraints. One may also debate whether the innovative business models identified are
accurately described as innovative as they appear to now be commonplace among businesses
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operating in developing and emerging countries, particularly those that cater to customers at
the BoP (SustainAbility, 2014; UNDP, 2008). However, what is unique to the entrepreneurs
in this study are the many ways that these existing business models have been tailored to suit
the distinctive needs of their businesses. That is, the entrepreneurs appear to have adapted
proven business models by tinkering with and combining different components of these
models. In this sense, the entrepreneurs have embraced improvisation, opting to take action to
tailor bits and pieces of their business models, rather than attempting to innovate their entire
business models right from the start.
The participants’ emphasis on consulting work being low-hanging fruit supports this
inference as it demonstrates their need to simply make the most of the resources (knowledge,
networks and unskilled employees) at hand, rather than engage in “resource-seeking” (Baker
& Nelson, 2005) activity. To summarise, while the entrepreneurs’ use of these proven BoP
business models does provide some evidence in support of the idea of their proactiveness and
willingness or ability to use innovative strategies in the face of certain challenges, their
execution of these models is instead reminiscent of improvisation or ‘making do’, which
Baker and Nelson suggest “implies a bias toward action and active engagement with
problems or opportunities” (Baker & Nelson, 2005, p. 334).

5.2.2 Findings from Analysis of Business Model Classifications
As mentioned in the introduction to Section 5.2 and shown in Appendix V, some
overlaps were noticed in the business model classifications that could be assigned to each
node, so the classification was repeated in order to capture these overlaps. These overlaps
helped to demonstrate the thematic richness of the entrepreneurs’ discussions of the ways in
which their business models enabled them to deal with the challenges faced. That is, the
themes covered in the participants’ discussion of their responses to the challenges faced did
not relate to one building block only. Instead, the themes discussed often related to up to
three business model building blocks at a time (refer to Appendix V). It has thus been
inferred that, together with the findings that suggest the entrepreneurs do not use innovative
business models (see Section 5.2.1), these findings provide evidence of the entrepreneurs’ use
of improvisation or bricolage in their business models. Figure 13 illustrates the classification
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overlaps, as well as the number of times these overlaps recurred. Of the 9 business model
building blocks, only 1 had no overlaps with any of the others: Customer Segments.
In terms of the business model related themes discussed during the interviews,
Customer Relationships overlapped with 6 of the other seven business model building blocks
a total of 52 times – the most number of connections of the 8 business model building blocks.
The next largest numbers of connections were to the businesses’ Value Propositions (40
recurrences) and Key Resources (32 recurrences) (refer to Figure 13). When combined with
the findings reported at the start of Section 5.2, these overlaps not only corroborate the
importance of Key Resources and Customer Relationships to the entrepreneurs in the study,
but also introduce Value Propositions as an important contributing factor to the thematic
richness of the entrepreneurs’ accounts of their business models. Also, it may be argued that
the entrepreneurs are better able to manage or juggle these aspects of their business models
than, say, Revenue Streams or Cost Structure (refer to Figure 13). Additionally, the previous
section on innovative business models (Section 5.2.1) surmised that the entrepreneurs seem to
have taken action to tailor bits of their business models to the challenges faced, rather than
attempting to innovate their business models in their entirety. This implies that the
entrepreneurs in this study may be engaged in what Baker and Nelson described as “parallel
bricolage” – that is, “multiple ongoing projects relying on bricolage” (Baker & Nelson, 2005,
p. 344), making do “with whatever is at hand” (Levi-Strauss, 1966, p. 17).
Several themes were raised that had overlaps with various business model building
blocks.
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Figure 13 Identified thematic connections between business model building blocks
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In terms of Customer Relationships, the most overlaps were found with the
entrepreneurs’ discussion of their businesses’ Value Propositions (25 recurrences). The type
of value that the entrepreneurs claim to offer to their customers at the BoP centres on
improving access to, as well as the affordability and relevance of the products and services
offered. In addition to the nodes for innovative business models, it is within the nodes where
Customer Relationships overlaps with Value Propositions that much of the discussion of
financial and technical inclusion (access to financing and technology, in this case, energy)
and the offering of plug-and-play products emerges. Customer Relationships also overlapped
with Value Propositions when the entrepreneurs discussed their own use of international
networks and IDOs to assist with procurement and importation, staying up-to-date with a
technology that is changing rapidly, and ensuring a continuous supply of work to their
businesses. IDO tenders and grants in particular are a source of project funding that was not
present on developing and emerging renewable energy markets “5 or 6 years ago” [UG01], so
the entrepreneurs are now able to take advantage of this additional revenue stream. One
participant, LA01, described how his business has taken advantage of this:
That really opened our eyes to a whole other profit stream that has helped our
profit stream, our revenue stream a lot, and that's a big part of our company...
that's our international tenders division... they're dedicated to responding to
tenders around the world – from the World Bank, UN or Asian Development
Bank or the EU. [LA01]
Customer Relationships overlapped 12 times with Channels. The instances of this
among the 423 coded nodes appear in the participants’ discussion of the advantages and
disadvantages of trying to run a retail business, options for accessing or creating distribution
channels and their businesses’ marketing strategies (refer to Appendix V). As discussed
previously, managing a distribution business may not be the result of a conscious decision on
the part of the entrepreneurs, but rather the result of their need to manage their businesses
using whatever knowledge and network resources are at hand. Also, the issue of setting up
distribution channels, which has been raised as an ‘Other’ challenge (see Chapter Four),
seems to have been solved by combining elements of microfranchising, community
immersion and indirect sales strategies or by simply deciding to either completely acquire or
abandon the distribution aspects of the business, depending on institutional conditions and,
again, the financial and network resources at hand.
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In terms of the entrepreneurs’ marketing or advertising strategies, although the
Integrators in the study tapped into a variety of print and digital media to promote their
businesses and gain the attention of project developers, the other entrepreneurs reported that
they simply relied on their websites and “referrals” [FJ01]. TZ02 described his advertising by
stating that “we have never advertised – everything is word of mouth” [TZ02]. The general
sentiment among the entrepreneurs was that intensive formal marketing was not only
unnecessary, but also uncharacteristic of renewable energy markets. All of the study’s
Consultants and Distributors suggested that they were operating within a niche market and
there was no need to market their businesses “like the Coca-Cola logo” [BZ01]. There
therefore does not seem to be any focus on formal branding and promotion, which allows the
entrepreneurs to tailor their strategies to suit the interests of each customer.
Key Resources overlapped 13 times with Key Partners. All of the instances of this
among the 423 coded nodes appear in the entrepreneurs’ discussion of their networks and
connections, as well as their own knowledge and skills, as resources that they are able to tap
into in order to manage and ensure the survival of their businesses (refer to Appendix V) in
the face of certain challenges. For instance, in the absence of funding for start-up, Consultant
TZ02 described how his friends, a husband and wife, became his primary business partners
by contributing non-financial capital:
The husband already had a business and allowed me to use part of the office
and he gave me a loan for $40,000 […] it wasn’t in money, it was in goods.
[TZ02]
Similarly, when one is unable to pay monthly salaries, offering equity or hiring only on a
project-by-project basis were the solutions embraced by the entrepreneurs in this study:
So I got a few staff, gave them some equity because I wasn’t able to pay for
anything at that point (and of course who would work for nothing?), and from
there started developing a business model. [TZ01]
Currently the model we have as far as the staff is concerned - these people are
not on a monthly pay. They’re consultants, so the company’s engagement with
them is on a project basis. [KE02]
These and other strategies such as training unskilled employees in-house are examples
of how the entrepreneurs in this study have simultaneously and creatively fulfilled the key
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resources (their knowledge and networks) and key partner requirements of their businesses.
The overlaps with Customer Relationships and Key Resources in particular appear to reflect
some of the ways that the entrepreneurs in this study have adapted their businesses’ strategies
in defiance of the constraining forces in their respective institutional and market
environments. For instance, when customers are unable to afford the products or services one
provides and IDOs are the only available source of funding, IDOs and BoP-oriented end-user
financing strategies may be considered the resources at hand that ought to be exploited.
Similarly, when there is a lack of skilled renewable energy labour locally, unskilled interns
and technicians with basic skills or international labour may also be considered the resources
at hand that ought to be made use of.
In the case of the entrepreneurs in this study, the evidence of bricolage centres on a
wider variety of business model building blocks than the identified evidence of business
model innovation. While the business model innovations discussed focused mainly on
Customer Relationships and Key Resources, the entrepreneurs’ bricolage activity focused on
Key Partners, Key Resources, Customer Relationships and Channels, Revenue Streams and
Value Proposition. Therefore, although some use of established business model innovations
for BoP customers has been identified, their mosaical execution of these innovations as well
as the overlaps in their accounts of the various elements of their business models suggest that
the entrepreneurs have an affinity for improvisation, rather than innovation.
In particular, ‘network bricolage’ (Baker et al., 2003) seems to be the form of
bricolage that is the common thread through the entrepreneurs’ accounts of their business
activities. In fact, the business model building blocks with the most overlaps are reminiscent
of Baker and Nelson’s own distillation of entrepreneurial bricolage as being effected through
a business’ inputs, customers/markets and institutional environment (Baker & Nelson, 2005).
In terms of the institutional environments of the entrepreneurs in this study, the lack of
regulatory and market incentives in all three regions (refer to Table 13 in Chapter Four)
seems to have created an environment where renewable energy entrepreneurs must rely on
external / supranational networks, rather than local ones, for funding and capacity building.

5.2.2.1

The Role of IDOs

Baker et al (2003) introduced the concept of “network bricolage” as the “dependence
on pre-existing contact networks as the means at hand” (Baker et al., 2003, p. 270). The
participants’ interviews provide some evidence of local networking being important. This is
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particularly true of the entrepreneurs’ connections with influential partners and groups, their
creation of channels for reaching customers and Consultants’ relationships with other
businesses (such as engineers and technicians to assist with installations):
I did everything myself, with support from technical guys […] if I feel the work
is beyond my capabilities I have a lot of contacts so I can always invite them to
come and work with me.[PNG01]
Your connection to the clan is… those are the important relationships to
cultivate. [SOM01]
Because the thing is it's quite difficult to start business in Indonesia if you
really don't know people around you know? [INA01]
All 43 of the entrepreneurs interviewed suggested, to varying degrees, that the
intervention of IDOs in their local markets has not only affected the development of the
market for renewables, but also the way the entrepreneurs carry out their businesses. For
instance, the development of grant applications as a business strategy illustrates the trickledown effect of macro-level interventions on individual endeavour and enterprise. However,
the entrepreneurs also suggest that international networks and working on international
projects, particularly with IDOs, are an important source of leverage and funding. As
described by the participants, supranational experience and ties seem to be linked to their
survival:
That’s one thing eh, to sustain myself I’ve had to work outside of Trinidad
[TT01]
I am really lucky, because I already have these connections so I can always
contact them for renewable energy systems, for support or for financing.
[PNG01]
We are only looking for partners [internationally] this is better for us working
in the region. Because even though you can do the work, they always ask you
what is the firm’s experience you know? But combined [as a business] we only
have a few months. So that is why we try to look for international partners
[UG02]
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However this new ‘opportunity’ has certain effects on the way the entrepreneurs
structure and run their businesses. For instance, they tailor their value propositions and
channels to suit IDOs, rather than end-users, as the end-users themselves are not their direct
customers:
We don't see the users, the end-users as our customers because they're not
paying for our services. Our customers in the case of tenders, are people
putting up the tenders – so the World Bank or the UN or the Asian
Development Bank or the EU. They are our clients, they are our customers. Or
in the case of our direct sales, our customers are the NGO that comes to hire
us. [LA01]
Additionally, reliance on international tenders and grants to be able to work on local
projects means that the entrepreneurs are operating with little security, as their businesses are
essentially being funded on a project-by-project, rather than on a business basis. Therefore, in
order to fund one’s business, one must be involved in such projects and use the revenue to
fund other aspects of the business. However, identified problems with this strategy are the
fact that IDOs generally show preference for rural communities (which, participants argued,
are more suitable to non-profit rather than for-profit work), as well as the fact that getting
access to these project funds is dependent on one’s networks. All of the African participants,
the region with the highest number of Consultants in this study, voiced their frustrations with
this system:
I mean what the money should be doing, instead of going to aid, it should be
going into seed money and soft loans for companies in a difficult business
environment. Supportive accounting systems, administrative systems,
compliance… instead of forcing a company to change its business plan in
order to address rural communities. The whole objective should be to build
sustainable business opportunities in the country. [TZ02]
Access for the poor is not really renewable energy […] a solar lantern is not a
renewable energy project. It’s an access project. So most of the loans that are
out there in the microfinance sector are about creating access for low income
people. They’re not about building solar energy companies or building
professional solar energy markets. [KE01]
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Well there are more let’s say, in the environment today, there are still more
do-goody money out there than there is you know self-support money. So in my
case I have to convince a bank worker, a teacher, to part with $5000. There’s
an NGO somewhere that’s willing to throw $100,000 at helping the poor little
naked children in my village […] if I chase that money as a “sociallyresponsible” business, yeah I’ll get it. But very often there’s no money for
maintenance, there’s no money for support. It’s more expensive to maintain a
rural system than it is an urban system. So in the long run, yes I’ll make my
money today but I don't think I’ll have much business tomorrow.[GH01]
The development of grant applications as a business strategy illustrates how the
international donor and aid environment is affecting the way entrepreneurs in developing and
emerging countries approach and develop their businesses. These findings also suggest that
network bricolage may be the pervasive form of bricolage through which the entrepreneurs in
this study have effectuated the structure and characteristics of their businesses. The
improvisation involved in leveraging who they know, especially internationally, and what
they know (especially in terms of accessing international funding) seems to affect the way
they have improvised all other aspects of their businesses, including their business partners,
their key resources, choice of and relationship with customers and value propositions.
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Two types of responses to constraint were found by this research. The findings also
show three ‘other’ challenges – the suitability of the technologies to local conditions,
corruption, and the IDO presence on developing markets. In particular, the presence of IDOs
on developing and emerging renewable energy markets, and the ‘fundability’ of end-users
and entrepreneurial ideas made possible by the intervention of IDOs, has emerged as a crucial
factor influencing the responses of the entrepreneurs. Indeed, it is one of the two unique
features of the institutional arrangement in developing and emerging countries that may be
enabling the entrepreneurs’ agency despite the perceived severity of the institutional
constraints faced – the other is a customer segment that is overwhelmingly need-based. These
also help explain the different business models adopted in response to constraint and why
these responses appear to show characteristics of bricolage – that is, ‘making do’ by
combining immediately available (and, often, repurposed), disparate resources. Finally, the
use of bricolage as a strategy for dealing with institutional constraint may be enhancing the
growth and survival of the entrepreneurs’ businesses. However, their inability or
unwillingness to either confront government/regulatory constraints or embrace the innovative
business models highlighted in literature suggest the unlikelihood that, individually, their
bricolage activities may lead to improvements in their respective institutional environments.
This research contributes to the deepening of our understanding of the enablers of and
strategies for enhancing entrepreneurs’ agency despite the constraining effect of institutional
structure. In terms of the role of entrepreneurs in the energy transition in developing and
emerging countries, the findings have led to the conclusion that the renewable energy
entrepreneurs are not acting as institutional entrepreneurs in their respective contexts. Instead,
they are simply opting for the easiest way of coping with the challenges faced – that is,
opting for the low-hanging fruit available to them. In terms of the paradox of embedded
agency, the findings make three contributions: (1) that entrepreneurs overcome the paradox
of embedded agency by mobilising intangible resources using bricolage; (2) identification of
specific contradictory institutional arrangements, which serve as enablers of entrepreneurial
agency; (3) that Entrepreneurs play (at least) dual roles – both as dominant & peripheral
actors – in their institutional environments. Together with implications for the potential of the
entrepreneurs to bring about institutional change, these contributions and their corresponding
findings are outlined in Table 20.
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Table 20 Main findings and theoretical contributions of the research
THEORETICAL
CONTRIBUTIONS

 Duality of constraint types & entrepreneurs’ responses to
constraints, especially hesitance to address government /
regulatory challenges
 Even larger established businesses (Integrators) give no
indication of using discursive or institution-changing strategies
 No innovative business models – entrepreneurs are bricoleurs
focused on survival

Entrepreneurs consistently choose the easiest path forward, i.e. the lowhanging fruit, thus their business models (and agency) appear to be just
geared towards survival not changing or creating institutions

Renewable energy
entrepreneurs not acting as
institutional entrepreneurs,
therefore potential lock-in of
fossil fuel system

 Duality of constraint types & entrepreneurs’ responses to
constraints, especially hesitance to address government /
regulatory challenges
 Infrastructure Management pillar most important feature of
entrepreneurs’ business models
 No innovative business models – entrepreneurs are bricoleurs, in
fact bricolage might be enabling survival and (potentially)
growth

No discursive strategies & no strategies involving the creation of new
institutional arrangements. Entrepreneurs have instead embraced basic
resource mobilisation & optimisation tactics (low-hanging fruit) – their own
knowledge, capability & (funding) networks seem to be pivotal to the logic of
how value is created in their ventures

Renewable energy
entrepreneurs overcome
paradox of embedded agency
by mobilising intangible
resources using bricolage;
specific resources identified

 Importance of IDOs & need-based customers
 Duality of constraint types & entrepreneurs’ responses to
constraints

 IDOs & need-based customer segments are paradoxical for the
entrepreneurs: both present business opportunities, but both also present
(potentially) business constraining challenges.
 Duality of constraint types & responses may also be because renewable
energy field itself may be considered a contradictory institutional
arrangement, i.e. both an established field of its own & a sub-field of the
larger (fossil fuel dominated) energy field.

Identification of specific
contradictory institutional
arrangements, which serve as
enablers of entrepreneurial
agency in developing and
emerging countries

 Duality of constraint types & entrepreneurs’ responses to
constraints
 Infrastructure Management pillar most important feature of
entrepreneurs’ business models, in particular they leverage their
relationships with supranational rather than local actors &
institutions

 Entrepreneurs respond more actively to the constraints that are directly
within their control (i.e. those constraints associated specifically with
renewable energy & against which they play a dominant role), than those
they feel powerless to control (i.e. fossil fuel encouraging institutions)
because of their peripheral position
 Entrepreneurs are leveraging two kinds of networks simultaneously: their
renewable energy networks (within which they play central roles), & their
international networks (their success in tapping into international networks
for support is indicative of their peripheral role locally)

Entrepreneurs play (at least)
dual roles – both as dominant
& peripheral actors – in their
institutional environments
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Entrepreneurship as a
force for energy change

IMPLICATIONS

The Paradox of Embedded Agency

MAIN FINDINGS

Thus, while Section 6.1 discusses each of the study’s main findings and their
implications in turn, Section 6.2 discusses the implications of these findings for the three
regions represented in the study – that is, sub-Saharan Africa, Asia and the Pacific, and Latin
America and the Caribbean.

6.1 Discussion of Findings
The renewable energy entrepreneurs studied view market challenges as more
surmountable than government/regulatory challenges and were, perhaps unsurprisingly, more
‘active’ in the ways they responded to market challenges. This finding sets the stage for
analysis of the mechanisms behind the ‘active’ responses to constraint. Thus, Section 6.1.1
discusses the implications of the duality of the entrepreneurs’ responses to constraint, and
infers that these responses may be indicative of the entrepreneurs playing the roles of both
dominant and peripheral actors simultaneously. Then, Section 6.1.2 discusses the potential
factors that may be influencing the entrepreneurs’ greater sense of agency in the face of the
market constraints, rather than the government/regulatory constraints faced. It is here that the
role of IDOs and the need-based nature of the BoP customer segment is discussed.
Further analysis of the actions taken by the entrepreneurs and their business models
has led to their way of doing business being characterised as ‘bricolage’ – that is, ‘making
do’ by combining immediately available (and, often, repurposed), disparate resources. This is
discussed in Section 6.1.3. Then, in Section 6.1.4, these findings are aggregated in order to
discuss the question of whether the entrepreneurs’ bricolage activities lead to institutional
entrepreneurship/change. Given the uncovered soft-starter and ‘parallel bricolage’
characteristics of the consulting businesses in the study, and the fact that most of the
entrepreneurs in the study were Consultants (refer to Section 5.1), it is difficult to support the
literature’s assertion that, individually, the entrepreneurs’ activities could lead to institutional
change. Section 6.1.4 speculates however that perhaps the Integrators in the study have the
potential to more greatly influence institutional change; a hypothesis that may be explored by
studying a larger number of Integrator businesses.
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6.1.1 The Duality of the Entrepreneurs’ Responses to Institutional
Constraints
The findings suggest that the entrepreneurs respond differently to the two categories
of constraints – this is explored in Chapter Four (refer to Table 15).The emergence of access
to finance and lack of government support as among the most challenging issues faced is
consistent with previous research that has identified issues related to knowledge and
mobilisation of financiers, as well as legal and policy incentives (or lack thereof), as major
hindrances to private renewable energy endeavours in developing and emerging countries
(e.g. Giovannetti and Ticci (2012) and UNEP (2012a)). As the market constraints are ranked
as less challenging, and as participants have spent more time discussing how they have
overcome market challenges38, it may be said that the renewable energy entrepreneurs in the
study seemed to perceive a greater sense of control over market based challenges relative to
the government/regulatory challenges. In response to market challenges, the interviewees
have taken decisions to actively amend and recreate aspects of their business models and
strategies, including customers and customer relationships, their value propositions, key
partners and resources, as well as their marketing and promotion strategies. On the other
hand, in response to the government/regulatory challenges faced (that is, government support
and access to institutions-based finance), participants adopted a more passive approach –
acceptance or avoidance.
Thus, the findings imply that the entrepreneurs’ process of discerning constraint is at
least two-pronged, allowing for differential responses to the constraints: that is, the
entrepreneurs either respond passively, avoiding tackling the challenge head-on, or actively
seek ways of addressing the challenge. Theory suggests that institutional entrepreneurs assess
constraints within their environments and make informed decisions about how to bring about
institutional change (Garud et al., 2007; Garud & Karnøe, 2012; Maguire et al., 2004). Based
on the interviews, it also seems clear that they discern the elements of their institutional
environment over which they can exert control. Constraints such as those pertaining to the
government/regulatory environment are likely to be simply accepted which may suggest
‘stickiness’, or the entrepreneurs’ inability to dis-embed from the existing system. From the
perspective of the renewable energy transition in developing and emerging countries, this
38

That is, rather than indicating acceptance or avoidance, as the entrepreneurs have done for
government/regulatory challenges.
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suggests that entrepreneurs may have more potential to actively change institutional
structures in environments in which the market constraints outweigh the
government/regulatory constraints. This study therefore echoes previous research that
suggests that efforts to facilitate renewable energy uptake in developing and emerging
countries may need to focus on market-oriented, rather than government/regulatory,
initiatives (e.g. Chaurey et al. (2012), Friebe et al. (2013), Kolk and Buuse (2012), Martinot
et al. (2002)).
That the entrepreneurs in this study appeared to act more readily in response to
market constraints suggests that the market constraints offer more of an opportunity for
action than the government/regulatory constraints. These implications also allow us to
speculate about the conditions under which such actions were triggered – that is, the
antecedents of actionable opportunities for renewable energy entrepreneurs in developing and
emerging countries. It has been acknowledged that “defining and distinguishing actionable
opportunities, and understanding the antecedents and outcomes of such opportunities”
(Fisher, 2012, p. 1045) is a crucial part of the future research agenda for entrepreneurship
research, as it will enable an understanding of why the opportunities inherent in dealing with
and overcoming certain challenges are viewed more favourably than others (Baker,
Gedajlovic, & Lubatkin, 2005). According to existing theory on institutional
entrepreneurship, the absence of well-established, supportive, and enabling institutions,
particularly in developing countries, presents an opportunity for entrepreneurs to employ
their agency, and instigate and lead institutional change (Ardagna & Lusardi, 2010a, 2010b;
Mullainathan & Schnabl, 2010; Voss et al., 2008). This would suggest that
government/regulatory constraints, such as the lack of government support and lack of access
to institutional finance, presents an opportunity for entrepreneurs to create new institutions in
support of their cause. However, this is an opportunity that the entrepreneurs have not taken.
Instead, they appear to be more active in the development of the market and access to
renewable energy technologies, rather than in the development or creation of new governance
and financial structures. It appears that, for these renewable energy entrepreneurs in
developing and emerging countries, actionable entrepreneurial opportunities are not being
identified in the absence of government and financial support, but instead in the presence of
market potential.
Asserting that individual agency is just as important as institutional structure
(Battilana et al., 2009; Garud et al., 2007; Giddens, 1976, 1979, 1984), it has been assumed
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that the entrepreneurs’ responses are intentional, and the product of their purposiveness
(Giddens, 1976, 1979, 1984) in dealing with constraint. Additionally, based on the assertion
that the entrepreneurs’ perceptions of constraints are idiosyncratic to their experiences with
and outlook on these constraints (Broger, 2011; Giddens, 1984; Sarason et al., 2006), it may
be inferred that, through their past and continued experiences, the entrepreneurs have
developed an outlook that is influenced by what appears to be the duality of their stance
within the energy field. That is, the entrepreneurs’ responses may be influenced by their
occupying and viewing their institutional fields from dual positions within the institutional
environment. It has therefore been inferred that the entrepreneurs are occupying the positions,
and playing the roles, of both dominant and peripheral actors simultaneously. These
conclusions may help strengthen the foundations of embedded agency theory, and are
discussed in the Conclusions, in Section 7.1.
Indeed, the entrepreneurs’ responses to the government/regulatory constraints are a
good example of the paradox of embedded agency. That the entrepreneurs perceive a lack of
control over government/regulatory constraints and employ more passive measures of coping
may reflect, on one hand, their awareness of the limitations of their situation in their
institutional environments and thus their agency in choosing their battles. On the other hand,
the entrepreneurs’ perceived lack of control over these constraints leads to acceptance of the
status quo and the adaptation of their business models to these constraints, which also
suggests ‘stickiness’, or the inability to disembed from the existing system. One might
therefore speculate that the inability (or unwillingness) of the entrepreneurs to directly
address the government/regulatory challenges faced leads to institutional reinforcement, thus
contributing to further lock-in of these challenging institutional conditions and hampering the
entrepreneurs’ ability to bring about change in their institutional environments. While these
findings may be considered intuitive given the acknowledged difficulties that individuals face
in changing government/regulatory institutions (Garud et al., 2007), they offer an important
starting point for characterising and uncovering the enablers or triggers of the actions the
entrepreneurs have taken to cope with these constraints.
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6.1.2 Getting to the Root of the Entrepreneurs’ Sense of Agency
The rationales presented in Chapter Four (refer to Table 15), together with the
findings that suggest that the entrepreneurs are utilising bricolage, suggest that there are more
actionable opportunities inherent in dealing with the market constraints faced. This is
because, in a constraining environment, there are more opportunities to ‘make do’ with scarce
resources in aspects of that institutional environment that closely align with the resources
possessed by the entrepreneurs or that are immediately available to them, as there is no need
to acquire additional resources. This explains why, although all participants seemed to
provide ‘active’ responses to the market constraints faced, dealing with them head-on, the
Consultants’ responses to the government/regulatory challenges faced may be described as
‘avoidance’ while the responses of the Distributors and Integrators in the study may best be
described as ‘acceptance’. Given what has been inferred about the characteristics of these
three types of businesses in terms of their size and experience on their respective markets, it
is plausible that, having had the time to acquire and develop more resources, the Distributors
and Integrators in the study are better and more readily equipped to take advantage of
perceived opportunities for their businesses. Therefore, the renewable energy entrepreneurs
in this study are looking for the path of least resistance – the easiest way forward or the socalled ‘low-hanging fruit’ (refer to Chapter Five) – given the resources (including skills,
knowledge and experience) at hand.
Therefore, for entrepreneurs in developing and emerging countries, it seems that
actionable opportunities are those that match the resources at hand, as it is only with the
resources at one’s disposal that one can immediately take advantage of an opportunity
(Haynie, Shepherd, & McMullen, 2009; Sarasvathy, 2001; Winkel et al., 2013). Dealing with
government/regulatory constraints is not suited to the resources at the disposal of the
renewable energy entrepreneurs in this study (refer to Table 15). But, what are the crucial
resources at the renewable energy entrepreneur’s disposal in a developing or emerging
country? The findings so far suggest that the renewable energy entrepreneurs in this study
have four key resources at their disposal: their own knowledge and experience, their
(preferably international) networks and acquaintances, the extent of their access to start-up
funding, and a pool of available unskilled labour. In general, these resources appear to be no
different to those highlighted in the literature (Baker & Nelson, 2005; Winkel et al., 2013).
However, the entrepreneurs’ focus on international networks and acquaintances rather than
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local ones and their identification of unskilled labour as a resource are, potentially, unique to
entrepreneurs in developing and emerging countries. Additionally, when these resources are
compared to the entrepreneurs’ responses to the market constraints faced, it becomes
apparent that, for renewable energy entrepreneurs in developing or emerging countries, there
may be certain unique institutional conditions that make opportunities actionable – that is,
certain unique enablers of their entrepreneurial agency.
The institutional environment in developing and emerging countries is unique for a
number of reasons (see Bruton et al. (2008), Manolova et al. (2008), Ault and Spicer (2013),
Urban (2013) and Gupta et al. (2014) for examples). The existence of a customer segment
that is overwhelmingly need-based and the fundability of entrepreneurial ideas and
opportunities made possible by the presence of IDOs in the market are, arguably, unique to
developing and emerging regions, especially where poor or marginalised customers are
concerned. While their presence on developing and emerging markets has many advantages
and has, over the years, made significant positive contributions to the development of such
markets, the entrepreneurs in this study identified their presence as an imposing and
constraining force on their respective markets. Nonetheless, such organisations are important
features of these markets and, barring a timely and thorough resolution of development
challenges in these regions, they may be here to stay. The need to build strategic partnerships
with international organisations has been hypothesised (Baron, 2004), and there has already
been some focus on the importance of various kinds of networks and human capital to give
start-up businesses an edge (Simba, 2013; Welter & Smallbone, 2011). However, as
partnerships with IDOs are important to entrepreneurs in developing and emerging countries,
it is pivotal that they too be included in our conceptualisations and analyses of their
businesses.
Analysis of the entrepreneurs’ responses to the constraints that they face allows us to
theorise about the potential reasons for their contrasting responses to government/regulatory
and market constraints. These theorised reasons were first presented in Chapter Four (refer to
Table 15), and will be discussed in greater detail here. First, the findings suggest that an
opportunity must complement either the entrepreneur’s own skills, knowledge, and
experiences (already acknowledged in literature – see Shane (2000) and Winkel et al.
(2013)), or those of acquaintances within his/her network in order to be considered
actionable. Second, it appears that, in developing and emerging countries, the entrepreneurs
do not necessarily require commercial demand for the product or service they plan to offer.
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Instead, it appears that, particularly when dealing with poor or marginalised customers, all
that is required to make an opportunity actionable is the existence of a need for the product or
service. This need can be converted into revenue, regardless of the end-users’ ability to afford
it, due to the prevalence of IDOs on these markets. In such contexts, it may therefore be
important to distinguish between market demand and market need, particularly as studies of
entrepreneurial opportunities in developed country contexts often focus on whether there is
demand for the product or service on offer (Eckhardt & Shane, 2003; Linnanen, 2002; Shane,
2000, 2003), and as the literature tends to emphasise the need to stimulate demand by
creating products or services that end-users can afford (Aslani & Mohaghar, 2013; Dekhili &
Achabou, 2012; Koch & Caradonna, 2006; Prahalad, 2009). However, the findings from this
research suggest otherwise. It was found that, in the regions represented in this study,
actionable opportunities abound not in the extent to which one can tailor one’s value
proposition to suit the end-user’s financial means (as suggested, e.g., by Koch and Caradonna
(2006); Martinot et al. (2001); Newman et al. (2014); and SustainAbility (2014)), but rather
in the extent to which the idea or opportunity is fundable. That is, the renewable energy
entrepreneur in developing and emerging countries appears to see an opportunity as
actionable if he/she can access funding, usually through IDOs, which does not alleviate – but
rather makes irrelevant – the end-user’s inability to pay. This is the third theorised rationale
for the finding that the opportunities inherent in dealing with the market challenges faced
may be considered more actionable.
These rationales may help answer the question of the conditions under which
entrepreneurs’ agency or power to change institutions may be enhanced – that is, the
antecedents of actionable opportunities and, by extension, the enablers of institutional
entrepreneurship, in these environments. Further, although the entrepreneurs in developing
and emerging countries may be no different from those in developed countries in terms of
their greater sense of control over market challenges (Marcus, Cohen, & Sutcliffe, 2011) and
the need for opportunities to match their own skills and experience (Winkel et al., 2013),
opportunity characteristics such as the focus on need rather than demand and the question of
‘fundability’ are, arguably, unique to developing and emerging countries, particularly where
BoP end-users are concerned. Therefore, assuming that entrepreneurs are indeed important
agents of institutional change in these environments / regions (DiMaggio, 1988; Phillips et
al., 2004), then the provision of market-based incentives may indeed be a more effective form
of support than the provision of government/regulatory incentives. In many developed
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countries, the diffusion and uptake of renewable energy technologies has been facilitated by,
first, the provision of regulatory support, followed by the provision of market-based support
mechanisms. However, based on the findings, one might speculate that, in developing and
emerging countries, enabling the creation of new technological paths in favour of renewable
energy technologies requires the opposite approach. That is, a primary, initial focus on
market-based incentives ahead of the provision of governmental and financial support.
However, the suggestion to start with market-based initiatives applies only to finance
for the entrepreneurs themselves and their businesses. The fact that the price of renewable
energy technologies features prominently in both the challenge rankings (refer to Chapter
Four) and in the entrepreneurs’ descriptions of their responses to this challenge suggests that
there is the need to provide finance for end-users/customers. Thus, how fundable a business
or project idea is represents a crucial feature that makes an opportunity actionable,
particularly when aimed at end-users at the BoP. Therefore, financial assistance that is aimed
directly at end-users may be much more effective at stimulating institutional change and the
uptake of renewable energy technologies. This may be achieved by providing project-based,
rather than venture-based financial support to renewable energy entrepreneurs in developing
and emerging countries – a phenomenon that has already been identified by the entrepreneurs
as a prevalent aspect of the presence of IDOs on their markets. The presence of IDOs and
their provision of project-based, rather than venture-based financial support to renewable
energy entrepreneurs in developing and emerging countries may therefore be seen as a key
reason that renewable energy projects are fundable in these markets and, by extension, is an
important precursor to the entrepreneurs’ perception of the opportunities inherent in dealing
with the market constraints faced as actionable.
The entrepreneurs in this study seem to be overcoming liability of newness and are
building their legitimacy locally within their constraining environments by leveraging their
international knowledge and ties. There also needs to be an incorporation of IDOs into
discussions and theorisations of the business models that work in developing and emerging
countries. The prevalence of such organisations on these markets has not only simplified
opportunity exploitation, but has also created an environment where the entrepreneurs’
supranational legitimacy seems more important for survival than their local legitimacy, at
least in the renewable energy industry. Also, despite the many constraining conditions of
their institutional environments, as renewable energy is already accepted by institutions in
developed countries, entrepreneurs with ties to such countries may still be successful in
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developing and emerging countries if they are able to leverage their international ties in order
to get access to funding and to access procurement and knowledge networks. This suggests
that, institutionally, the entrepreneurs are internationally connected, but locally isolated.
One might therefore speculate that the presence of IDOs on these markets stifles
innovation and local institution- and capacity-building and, potentially, contradicts the idea of
the entrepreneur as an innovator in the institutional environment. Arguably, the IDO presence
on developing and emerging markets suggests that the identification and exploitation of
opportunities are, in a sense, spoon-fed to the entrepreneurs in such markets, making them
less able and/or willing to endeavour to deal with government/regulatory challenges head-on
or inspire institutional change. Instead they are perhaps helping to proliferate international
systems, rather than create new local ones. In this sense, one might speculate that renewable
energy entrepreneurs in developing and emerging countries are not creating new paths, but
are instead seeking out existing paths of least resistance – that is, they are picking the lowhanging fruit in their respective markets.
On the other side of the argument, if the renewable energy entrepreneurs studied do
indeed contradict the idea of the entrepreneur as an equilibrium-breaking innovator in the
institutional environment, then perhaps it is worth considering the entrepreneur as acting in
response to existing institutional disequilibrium (Kirzner, 1983). Certainly, in developing and
emerging countries, where the energy system is plagued with low rates of electrification,
unreliable and unstable supply (IEA et al., 2010; UNDP, 2013; WorldBank, 2008) and a
number of political and infrastructural issues (Herrera-Echeverri et al., 2014; Isaak, 2005;
Mahama, 2012; Samli, 2009; Woerlen, 2004), one might have little trouble with its
conceptualisation as a system in disequilibrium. Assuming that IDOs offer a solution to this
disequilibrium (by facilitating renewable energy uptake, especially among end-users at the
BoP), then the renewable energy entrepreneur may be viewed as the agent responding to and,
potentially, mending this disequilibrium. In this sense, the suggestion that the renewable
energy entrepreneurs studied may not necessarily be involved in rigorous business model or
technological innovation, but are instead simply responding to systemic disequilibrium by
picking the low-hanging fruit offered not just by IDOs but also by the unskilled labour and
existing networks and acquaintances available (refer to Section 6.1.3), is less of an accusation
against the entrepreneur and more of an affirmation of the constraining environment in
developing and emerging countries.
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In summary, the presence of IDOs is seen as an under-acknowledged (in institutional
entrepreneurship literature) element of the institutional setting in developing and emerging
countries. This presence both enables entrepreneurs to overcome government/regulatory
constraints and serves to suppress their desire and/or ability to effect institutional change.
One might, therefore, wonder about the implications for the embedded agency paradox in
developing and emerging countries. Indeed, though locally embedded and encumbered,
international intervention has perhaps better facilitated and activated the entrepreneurs’
agency and the survival of their ventures. This does not bode well for local institutionbuilding and overcoming lock-in.
Returning to institutional entrepreneurship and the embedded agency paradox, the
entrepreneurs’ contrasting, yet interlinked, responses to the government/regulatory and
market constraints that they face provide evidence of the complex and paradoxical nature of
the relationship between institutional structure and entrepreneurial agency. Additionally, the
analysis of the entrepreneurs’ responses to the constraints reveals two potential antecedents
of their embedded agency: the need-based nature of large portions of the customer base and
the ubiquitous nature of IDO involvement, both of which are specific to developing and
emerging markets. This conclusion is discussed further in the Conclusions, in Section 7.1.2,
where these antecedents are explained to be examples of the contradictory institutional
arrangements alluded to in the literature (see Lawrence and Doolin (1997) and Seo and Creed
(2002), for example), and which may be unique to the geographical contexts studied here.
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6.1.3 Using Bricolage as a Strategy for Dealing with Constraints
Entrepreneurship is about action (Mc Mullen & Shepherd, 2006); it is about doing –
acting upon opportunities (Sarasvathy, 2001, 2004; Shane, 2003) and despite constraints
(George, 2005; Katila & Shane, 2005; Voss et al., 2008; Werbel & Danes, 2010). The
findings presented in Chapter Four highlight the actions taken by entrepreneurs (or lack
thereof, in the case of government/regulatory constraints) to cope with two types of
constraints in their institutional environments. The literature on entrepreneurial constraints
primarily deals with resource constraint (George, 2005; Katila & Shane, 2005; Voss et al.,
2008; Werbel & Danes, 2010), so another contribution made by this research is to take the
entrepreneurial constraints dialogue beyond resource constraint, to an exploratory analysis of
the impact of institutional constraint (structure) on entrepreneurial action (agency).
Theory relating institutional constraints to entrepreneurial action has grown,
particularly as Baker and Nelson (2005)’s concept of entrepreneurial bricolage has posited,
albeit speculatively, that this concept could prove useful for understanding entrepreneurial
action in ‘penurious environments’ (Baker et al., 2003; Baker & Nelson, 2005; Winkel et al.,
2013). A number of the findings reported in the second half of Chapter Five suggest that the
entrepreneurs’ actions are indicative of bricolage. Indeed, the decision-making and planning
approaches described by the entrepreneurs in this study do not suggest the use of robust
profit- or ends-oriented estimations of expected returns (which is characteristic of a causation
approach). Instead, the entrepreneurs portray more of a ‘give it a go’ attitude to their
businesses. Also, as evidenced by the importance of the Infrastructure Management pillar of
their business models, the importance of the entrepreneurs’ knowledge, capability and
funding networks seems to be pivotal to the logic of how value is created in their ventures.
The renewable energy entrepreneurs’ responses to and ways of coping with the
constraints they face in their respective institutional environments are reminiscent of Baker
and Nelson (2005)’s theorisation of a bricolage approach to entrepreneurship and
entrepreneurial constraint. First, given the aforementioned limitation of the entrepreneurial
constraints literature – that is, its focus on resource constraints rather than institutional
constraints – and the fact that the participants’ discussion of their businesses and business
models were triggered by and in response to questions about the institutional constraints
faced, one might speculate that, rather than being conceived as different types of constraint,
resource constraints may be a subset or, in the case of developing and emerging countries, a
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product or reflection of institutional constraint. Traditional theoretical approaches to
entrepreneurial process and action begin with the entrepreneur’s consideration of his/her
means (i.e. the resources at hand), rather than a conceptualisation of where those means came
from. Therefore, the incorporation of institutional constraints at the front-end of the bricolage
concept (refer to Figure 14) makes bricolage much more relevant to entrepreneurs in
developing and emerging countries, as the prevailing unique governance/regulatory and
market conditions seem to have considerable impact on the entrepreneurs’ perceptions of
their own agency and of the means at their disposal. The concept of bricolage is illustrated in
Figure 14.
Source: Baker and Nelson (2005) and Fisher (2012)

Figure 14 A bricolage approach to entrepreneurship and entrepreneurial constraint

Second, under the bricolage approach, there are generally three ways in which the
entrepreneur can respond to institutional constraint (that is, in a penurious environment):
either by (1) simply avoiding taking on new business challenges, (2) attempting to acquire
resources through conventional means anyway, or by (3) finding ways to ‘make do’ with the
resources at hand (refer to Figure 14). In the findings from this research, one can find
examples of all three responses. As discussed in Chapter Four, the entrepreneurs’ response to
the challenge of Government support/facilitation was, overwhelmingly, to simply avoid
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working with the government. In response to the challenge of Access to finance, the
renewable energy entrepreneurs’ approach involved accepting the limitations of the finance
that was available to them and avoiding institutions-based finance. Therefore, in addition to
being self-financed at start-up, they simply applied for the funds that were available – that is,
IDO and renewable energy project grants. However, their most ‘active’ responses were to the
other six challenges faced. These responses were also among the most discussed and most
important aspects of the entrepreneurs’ business models (refer to Section 5.2.2 for analysis of
the importance of business model building blocks). One may therefore argue that the
entrepreneurs’ action-oriented or hands-on responses (as well as their demonstrated
complexity and thematic richness – refer to Section 5.2.2) are akin to those conceptualised
under the ‘bricolage’ response to constraint in penurious environments (refer to Figure 14).
The entrepreneurs in this study have recombined the means at hand for new purposes that
enable them to overcome the constraints of their institutional environments. Therefore, to
corroborate Winkel et al. (2013)’s speculations, bricolage is seen as a plausible explanation
for the actions of entrepreneurs in developing and emerging countries, and the mechanism
being used for not only overcoming resource constraints (Fisher, 2012), but also institutional
constraints.
Resource constraint and improvisation may be described as defining characteristics of
new firms, particularly inclusive businesses (Desa, 2012; Halme et al., 2012), and it is
suggested that constraint acts as a creativity- and institutional entrepreneurship-inspiring
force for entrepreneurs (Katila & Shane, 2005). However, still unanswered by the literature is
the question of how such actions are effected, and what are the conditions in the institutional
environment that trigger these actions. That is, how do we move from descriptive to more
prescriptive accounts of the strategies used by entrepreneurs to deal with constraint (refer to
research gaps outlined in the introduction to Chapter Two)? These questions may be
answered by assessing the bricolage domains in which the entrepreneurs in this study seem to
be more active. Figure 15 focuses on the ‘bricolage domains’ aspect of the bricolage
approach to entrepreneurship and entrepreneurial constraint. It has been adapted to suit the
findings of this research, showing how the entrepreneurs have improvised in the different
domains.
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Figure 15 Bricolage in the business models used by the renewable energy entrepreneurs in this study

Baker and Nelson (2005) highlighted three main domains: Inputs (physical, labour
and skills), Customer/Markets, and Institutional and Regulatory Environment. We see
evidence of bricolage that fits closely with Baker and Nelson (2005)’s descriptions of all
three. The inputs domain appears to be particularly important to the bricolage activities of the
entrepreneurs in this study: they have repurposed untapped sources of labour, IDO funding
agendas, as well as their own customers in order to acquire the inputs necessary to build-up
their businesses. Similarly, it appears that not only have partners and competitors become
customers and customers become partners, but also some of the entrepreneurs have tweaked
existing technologies and service offerings to suit customers (refer to Section 5.1). Creating
‘something from nothing’ and repurposing the resources at their disposal are central to the
entrepreneurs’ characterisation as bricoleurs (Baker & Nelson, 2005; Winkel et al., 2013).
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As mentioned in Section 2.3.3 of the literature review, businesses’ value propositions
seem to be the aspect of their business models that has been most analysed in the scholarly
literature (see Cusumano et al. (2014), Hollensen (2013), Zott and Amit (2008), Amit and
Zott (2001), Anderson and Narus (1998), Jolink and Niesten (2013), Kim and Mauborgne
(1997) and Lindic and Marques da Silva (2011) for example). Conducting this study in
developing and emerging country contexts provided, perhaps arguably, greater opportunities
for reinforcement of the importance of value propositions, as it has been argued that such
contexts usually require the development and application of products and services that are
tailor-made to the needs of such markets (Kirchgeorg & Winn, 2006; Michelini, 2012;
Prahalad, 2009). However, considering the relative importance of the business model pillars
(as defined by the number of nodes classified under each building block (refer to Chapters
Three and Five), though the tailoring of value propositions to suit the needs of end-users at
the BoP was indeed discussed, this was not the most pervasive aspect of the entrepreneurs’
accounts of their business models.
To recap, 148 nodes were coded as pertaining to the Infrastructure Management
pillar, 115 to the Customer Interface pillar, 24 to the Product pillar and 13 to the Financial
Aspects pillar. Another contribution made by this research is the discovery that, for the
renewable energy entrepreneurs studied, the Infrastructure Management pillar – described by
Osterwalder (2004) as including the Key Partners, Key Activities and Key Resources
building blocks of the business model – is a major talking point and means of coping with the
challenges faced, and may therefore be of utmost importance to renewable energy
entrepreneurs in developing and emerging countries. However, within this pillar, the Key
Resources and Key Partners building blocks may be singled out as being more important than
the Key Activities building block.
Faced with a variety of constraints in developing and emerging countries, the
renewable energy entrepreneurs’ key resources and key partners seem to be a central and
impelling feature of how they structure their businesses in response to constraint. Although
the business model literature has presented various components of business models, there is
yet to be an identification of one or more components as more important or influential than
others. These key resources and key partners building blocks seem to influence and, in many
cases, determine other features of the business model used. For instance, the entrepreneurs’
reliance on their own knowledge of and networks within this new industry seems to have
fostered an atmosphere of informality in developing and emerging markets. For instance, the
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renewable energy entrepreneurs’ key relationships have led to the development of informal
distribution channels and networks, informal networking, as well as informal advertising and
promotion strategies. The entrepreneurs’ businesses and projects are also largely selffinanced – any institutional financing, particularly after start-up, seems to be channelled
through IDOs, as few examples of the use of private investors after start-up have been found
among the entrepreneurs in the study. Informality therefore seems to have resulted in much of
the entrepreneurs’ business models being made up or improvised as they go along, which
resonates with their characterisation as bricoleurs (refer to Chapter Five) and the idea that
they are making do by leveraging whatever low-hanging fruit they can find.
This therefore answers the question of how renewable energy entrepreneurs in
developing and emerging countries use their creativity and improvisation to not only survive
but also, potentially, to effect institutional changes in their favour. Indeed, the entrepreneurs
do appear to be using a fair amount of improvisation, but to what extent are they fulfilling
their creative and innovative potential? Are they fulfilling their potential to be change makers
in their respective institutional environments, or are they not only making do but also simply
seeking the easiest path forward? In particular, their resignation to take advantage of the
presence of IDOs on their markets (regardless of the fact that IDOs have been identified by
the African and Asia-Pacific entrepreneurs as undesirable elements on their markets),
suggests that the renewable energy entrepreneurs studied are employing a form of bricolage
that simply amounts to business as usual, with very little business model or technological
innovation.

6.1.4 Does Bricolage lead to Institutional Entrepreneurship/Change?
To recap, the renewable energy entrepreneurs may see more actionable opportunities
in their market environment, which leads to bricolage activities. Bricolage theory suggests
that making do may result in either parallel or selective bricolage (Baker & Nelson, 2005).
Parallel bricolage refers to bricolage, or making do, that occurs simultaneously in all aspects
of a business characterised by multiple ongoing projects and activities utilising bricolage,
while selective bricolage refers to, as the name suggests, a more selective or strategic form of
bricolage where only certain aspects of the business involve engagement in bricolage activity.
As selective bricolage is, in general, used to refer to a more organised, purposeful form of
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bricolage and parallel bricolage refers to a form of bricolage that involves the application of
higher levels of resource repurposing and recombination to multiple ongoing projects and
across multiple domains, it may be suggested that Consultants utilise parallel bricolage while
Integrators utilise selective bricolage.
As discussed in Chapter Five, the business models used by the renewable energy
entrepreneurs in this study may best be described as mosaical combinations of taken-forgranted resource opportunities, leveraged knowledge and networks and the application of
proven BoP business model innovations however and wherever appropriate. Though the
Integrators and Distributors in the study are more deliberate and formalised in their
opportunity exploitation and resource acquisition, like the Consultants, they too have
improvised their Key Resources and Key Partners, and their relationship with end-users is
dependent on the demands of their IDO and government partners. However, the findings
suggest that Consultants utilise bricolage in more building blocks of their business models
than Integrators do. This can be seen by comparing Figures 10, 11 and 12 in Chapter Five.
Thus, signs of bricolage and resource recombination in the Distributor and Integrator
business models may be interpreted as selective bricolage.
The Distributors and Integrators in the study may be differentiated from the
Consultants not only by the characteristics of their business models, but also by their larger
size and longer time in business. Also, the participants’ discussions of their businesses’
histories and future plans point to some aspiration (though often perceived as being elusive)
to evolve from a Consulting business model to Distributor and Integrator business models –
that is, the consultants are simply ‘soft starter’ businesses (Helm & Mauroner, 2011). It is
therefore plausible that changing one’s business model from one to the next involves,
potentially, some form of growth – that is, from Consultant to Integrator. However, Baker
and Nelson (2005)’s conceptualisation of bricolage suggests that entrepreneurs utilising
parallel bricolage (Consultants) do not experience growth, while those utilising selective
bricolage (Distributors and Integrators) are more likely to grow (refer to Figure 14).
Therefore, the theory of bricolage does not seem to account for industries and environments
where entrepreneurs’ business models may evolve from the use of parallel bricolage to
selective bricolage, as is inferred to be the case with the renewable energy entrepreneurs
studied.
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Bricolage emphasises the agency of the entrepreneur and the effect of his/her actions
on the form and outcomes of his business. There is therefore a need to account for any
contingencies that allow entrepreneurs to grow, adapt and evolve towards a state of greater
selectivity and better organisation. The growth trend suggested by comparing the
entrepreneurs’ accounts of their businesses implies a type of growth similar to Baker and
Nelson (2005)’s accounts of “routinisation” (refer to Figure 14). The entrepreneurs’ projectbased business models, reliance on IDO funds, and need to leverage international networks
are examples of facets of their business models that seem to have been consistently
internalised as part of the normal running of their ventures and formalised over the course of
doing business – that is, they have been routinised. The research has yielded no evidence to
suggest growth associated with the entrepreneurs tapping into broader, richer and more
demanding markets. However, for renewable energy entrepreneurs, it appears that
routinisation involves parallel bricolage as, at least, a starting point. One can therefore
speculate that, at least within the context of renewable energy entrepreneurship in developing
and emerging countries, parallel and selective bricolage are not simply two discreet means of
making do with the limited resources at hand, but are characteristics of renewable energy
business models at different stages of growth.
The combination of constraint or challenges faced in developing and emerging
country contexts, with the concepts of parallel and selective bricolage and growth provides an
opportunity for further discussion and enquiry. Figure 16 presents a framework for
conducting such an enquiry.
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Figure 16 Framework for testing the typological characteristics of
renewable energy businesses in developing countries

The research analysis revealed that Consultants are much more affected by
government/regulatory constraints than Distributors and Integrators. The effect of these
constraints, combined with their characterisation as the youngest and smallest of the
entrepreneurs in the study, forces Consultants to use bricolage strategies in order to
survive – more so than the Distributors and Integrators in the study. The seemingly
iterative and overlapping transition between using Consultant and Distributor business
models suggests that they may be using similar amounts (though different types) of
bricolage in their business strategies. Additionally, if ‘growth’ is conservatively
characterised by their businesses’ ability to survive (years in business) and support larger
numbers of fulltime employees, then perhaps renewable energy entrepreneurs who operate
as Integrators are more likely see their businesses grow. Although bricolage has been
linked to stagnancy and lack of innovation (see Baker and Nelson (2005) for example), it
may also be positively related to innovation and growth (see Senyard et al. (2014) and
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Salunke, Weerawardena, and McColl-Kennedy (2013) for example). The findings of this
research suggest that it depends on the business model and type of bricolage adopted.
Also, it may be suggested that the empty quadrant in Figure 16 may correspond to failed
renewable energy businesses, as these are likely to have experienced no growth, and their
operational inactivity would also mean no bricolage activities. It is also plausible that such
businesses failed due to the perceived, overwhelming severity of the institutional
constraints faced. Figure 16 is therefore a proposition for further research that will
corroborate or refute these findings but, at the very least, help to clarify not only the
existence of and relationship between the different renewable energy business types, but
also the relationships between both types of bricolage and growth.
If renewable energy Consultants are able to grow their businesses into Distribution
and Integration businesses, then there may be reason to be optimistic about their
entrepreneurial agency and the speedier diffusion and uptake of renewable energy
technologies in developing and emerging countries. Nonetheless, this research has
uncovered not only some of the characteristics of renewable energy entrepreneurship in
developing and emerging countries, but also the features of the business models by which
they may contribute to the uptake of renewable energy technologies. This contribution
may be pertinent, especially as the research on renewable energy business models has so
far focused on developed country contexts and utility-scale businesses. Given their larger
size, longevity on the market and larger-scale distribution and installation activities, it is
possible that the Integrator entrepreneurs in this study are an immature precursor to the
kinds of decentralised renewable energy utilities conceptualised (but not empirically
analysed – see Sioshansi (2014), Allan et al. (2015) and Ruiz-Romero, Colmenar-Santos,
Gil-Ortego, and Molina-Bonilla (2013) for example) in the literature as crucial players in
the future of renewable energy in developing and emerging countries. This study therefore
feeds into the extant research by offering an empirical, albeit exploratory, basis for
understanding, potentially, the early life stages of such businesses.
The findings also point to the need to differentiate between entrepreneurial/business
growth and institution-building entrepreneurial action: while the entrepreneurs’ bricolage
activities and preference for accessing low-hanging fruit in their institutional environments
may stifle institution-building entrepreneurial action and innovation, it appears that the
entrepreneurs need to embrace such activities in order to grow and, potentially, survive in
their respective markets. But, which better facilitates the uptake of renewable energy
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technologies in developing and emerging countries? While the growth and survival of the
entrepreneurs’ businesses may, in the short- to medium-term, facilitate renewable energy
uptake by enabling them to reach larger portions of their respective markets, the
entrepreneurs’ institution-building innovativeness and independence from IDO intervention
is, arguably, important for creating and developing a renewable energy-supporting
institutional environment locally that not only suits the unique needs in developing and
emerging countries, but is also sustainable in the long-term.
Finally, here again, we may summarise these implications with the inference that
making do by leveraging the low-hanging fruit available in one’s institutional environment
may indeed lead to growth. We might therefore also speculate that while bricolage may not
be a particularly unique characteristic of entrepreneurial endeavour, the nature of the lowhanging fruit (as discussed in Section 6.1.3) as well as the fact that the entrepreneur’s ability
to leverage them may be potentially advantageous, leading to business growth, are, arguably
unique to entrepreneurial endeavour in developing and emerging countries. Also, it is
possible that the Distributors and Integrators in the study have the potential to more greatly
influence institutional change than the Consultants, due to their size, experience, and higher
degree of routinisation in their business models. However, the small number of Integrators
captured in this study, as well as the heterogeneity of the geographical contexts in which they
are operating, make it difficult to conclude on the subject.
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6.2 Implications for the Three Regions Represented in the Study
There were more similarities within the regions than there were differences between
the countries in which the entrepreneurs are operating. The findings corroborate those of
previous academic (Agbemabiese et al., 2012; Brew-Hammond, 2010) and developmentoriented (Amoros & Bosma, 2013; WorldBank & IFC, 2013) studies. That is, that the
renewable energy entrepreneurs in Africa, specifically sub-Saharan Africa, face the least
favourable institutional conditions for entrepreneurship (refer to Chapters Two and Four).
The findings on the challenges faced and business models used have implications for
renewable energy and entrepreneurship practice in the three regions.
Although participants in Latin America and the Caribbean acknowledged and
lamented the presence of IDOs on their markets, none of them specifically identified it as an
‘Other’ challenge (refer to Appendix VI). The presence of IDOs on their markets was
however identified as an ‘Other’ challenge by renewable energy entrepreneurs in Africa and
Asia-Pacific. Perhaps this is because only three participants from Latin America and the
Caribbean are running consulting businesses, suggesting perhaps that the Latin American and
Caribbean entrepreneurs have matured enough to fully embrace and routinise IDOs into their
business models (i.e. they are mostly Distributors and Integrators). OECD data on the amount
of official development assistance (ODA) provided between 2008 and 2012 to the Latin
American and Caribbean countries represented in this study was compared to data for the
Asia-Pacific and African countries represented. Figure 17 shows that aid inflows to the
African and Asia-Pacific countries have remained consistently and considerably higher than
those to countries representing Latin America and the Caribbean in this study.
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Also, the 2013 Global Trends in Renewable Energy Investment report reports that
although investment in renewable energy declined significantly in the last year, gains were
observed in developing and emerging countries: the Americas experienced an increase of
14%, Asia-Pacific (excluding China and India) experienced an increase of 22%, and Africa
experienced an increase of 228% (UNEP, 2013). The largest percentage increase was in
Africa. This contrasts with what seems to be the general sentiment that increasing
development assistance and investment to developing and emerging countries makes the
market environment more conducive to entrepreneurship (see WorldBank and IFC (2013),
Acs and Virgill (2009) for example). On the contrary, entrepreneurs from the region
receiving the highest amounts of IDO assistance (Africa) not only identify IDOs as a
challenge, but also had the largest cluster of Consultants whose businesses are not only less
mature (refer to Section 5.1.1), but also utilise bricolage in more aspects of their business
models (refer to Sections 5.1.1 and 6.1.4). It is therefore possible that increasing IDO
presence on developing and emerging markets may be stifling the actions and creativity of
the study’s entrepreneurs. For Africa, especially sub-Saharan Africa, this echoes the
sentiments of economists such as Dambisa Moyo that the region needs to decrease its
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reliance on aid in order to stimulate business and autonomous growth (Moyo, 2009), as it has
been suggested that international aid and development organisations fail to fully understand
the characteristics of and challenges faced in developing and emerging countries (Isaak,
2005; Samli, 2004).
Yet the largest cluster of larger, mature renewable energy businesses (i.e. Integrators)
was not being run by renewable energy entrepreneurs in Latin America and the Caribbean.
Instead, as presented in Section 5.1, of the 9 Integrators in this study 6 were in the AsiaPacific region. This may be due to a number of factors. First, the fact that the Asia-Pacific
countries in the study were rated considerably higher than the other two regions in terms of
investor protection and access to entrepreneurial finance (refer to Table 13) may be playing a
significant role in encouraging business growth in the region. Bearing in mind that the
Integrators’ business models are characterised by the ability to access more formal sources of
finance (refer to Section 5.1.2), it is fitting that they are concentrated in Asia-Pacific. Second,
the average Asian or Pacific country represented in this study has 10 active renewable energy
policies, while the other regions have an average of only 5 (refer to Table 13). Such
renewable energy policies include feed-in tariffs (FITs)39, tax and duty concessions on
renewable energy technologies and various forms of preferential energy rates (IEA &
IRENA, 2014). However such policies are more relevant to businesses involved in larger
scale renewable energy supply and installation (Integrators) than to smaller service-oriented
businesses (Consultants) and those involved in distribution of individual systems
(Distributors). Third, it is perhaps worth noting that 3 of the 6 Integrators in the Asia-Pacific
region are operating businesses in three of the region’s fastest growing economies: India,
Thailand and the Philippines (OECD, 2014).
A summation of these inferences suggests, essentially, that aid is bad but access to
institutional finance and active renewable energy policies are good for renewable energy
entrepreneurial innovation in developing and emerging countries. They also suggest that,
while Africa may be decisively characterised as having the least favourable conditions for
renewable energy entrepreneurship overall or, at least, the least developed institutional
conditions, it is much more difficult to differentiate between Latin America and the
Caribbean and Asia-Pacific. Currently about 20% of the world’s population lacks access to

39

Feed-in tariffs are laws that offer a premium price for feeding energy generated from renewable sources into
electricity grids.
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electricity – 95% of these people are in sub-Saharan Africa or developing Asia (IEA, 2012).
The IEA insists that neither business-as-usual nor the full implementation of proposed
policies and commitments will solve this problem universally (IEA, 2012, p. 51). Yet, it
seems that it is business as usual for the renewable energy entrepreneurs in sub-Saharan
Africa and developing Asia, and the finding that most are consulting businesses suggests
their limited capability to facilitate the uptake of renewable energy technologies in their
respective locales.

This chapter discussed the main findings from the research and their implications. In
particular, the discussions outlined in the four core sections, Sections 6.1.1 to 6.1.4,
corresponded to the four main theoretical contributions made by this research, which were
highlighted in Table 20 in the introduction of this chapter. One contribution – that the
renewable energy entrepreneurs are not acting as institutional entrepreneurs (and show no
intention to) – affects literature that asserts the role of entrepreneurship in bringing about the
institutional changes necessary to facilitate the energy transition in developing and emerging
countries. The other three contributions are made to institutional entrepreneurship theory and
our understanding of the paradox of embedded agency. Therefore, the following chapter,
Chapter Seven, concludes this thesis by outlining these three contributions (Section 7.1), and
revisiting the research problem, aim and questions in light of the research findings.
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CONCLUSIONS
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The initial focus of this research was on enquiring about and analysing the
entrepreneurs’ responses to the institutional constraints faced. The resulting findings have
important implications for understanding the agency enablers present in the participants’
institutional environments, as well as for our understanding of the nature of the roles played
by the entrepreneurs in the renewable energy field. In particular, it was found that the
entrepreneurs may be considered as playing dual roles, as both dominant and peripheral
actors, which seems to be advantageous for the survival of their businesses. This helps
explain the entrepreneurs’ dual responses to the constraints faced. However, while the thesis
discussed the entrepreneurs’ potential to lead institutional changes, the findings neither
confirm nor clarify their role in facilitating the faster uptake of renewable energy
technologies in developing and emerging countries.
This seventh and final chapter of the thesis summarises these key findings and
contributions of the study. Section 7.1 discusses the implications for institutional
entrepreneurship theory and the paradox of embedded agency. Section 7.2 summarises the
conclusions about the research aim and questions, while Section 7.3 revisits the original
research problem in light of the research findings. Section 7.4 then discusses the regional and
policy implications of the research findings while, finally, Section 7.5 suggests avenues for
future research, as well as the limitations of the research.
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7.1 Implications for Institutional Entrepreneurship Theory and the
Paradox of Embedded Agency
As discussed in Chapter Two (see Section 2.3), the institutional entrepreneurship
discourse on embedded agency focuses on research on the enablers of and strategies for
enhancing entrepreneurial agency over institutional structure. This study contributes to this
body of scholarly work by (1) finding that individual entrepreneurs can hold dual subject
positions in their institutional environments, (2) identifying specific contradictory
institutional arrangements that may act as enablers of institutional entrepreneurship for
embedded actors in developing and emerging contexts, and (3) by both identifying the
mechanisms behind renewable energy entrepreneurs’ resource mobilisation strategies, and
providing grounds for speculation about the circumstances under which resource mobilisation
tactics, such as bricolage, may simultaneously lead to business growth and stifle actors’
intentions to act as institutional entrepreneurs in their wider organisational fields. Figure 18
presents a synthesis of the implications of the research findings – these are discussed in more
detail in the following three sections.

Figure 187 Synthesis of research findings and contributions

237

7.1.1 Dual Responses to Constraint mean Entrepreneurs hold Dual
Positions in their Institutional Environments
The paradox of embedded agency has been described by three of institutional
entrepreneurship’s most prominent scholars in this way:
The theoretical puzzle is as follows: if actors are embedded in an institutional field,
how are they able to envision new practices and then subsequently get others to adopt
them? Dominant actors in a given field may have the power to force change but often
lack the motivation; while peripheral players may have the incentive to create and
champion new practices, but often lack the power to change institutions (Garud et al.,
2007, p. 961).
The above description of the embedded agency puzzle was preceded by the insight
provided by Maguire et al. (2004) on how varying amounts of power can be leveraged in
different ways – that is, though they may feel powerless, even actors on the periphery of their
organisational fields have the potential to bring about institutional change. Dominant or
central actors possess the power to bring about such change, but may lack the motivation,
while peripheral actors are motivated to bring about change but often lack the power to do so
(Garud et al., 2007; Hardy & Maguire, 2008; Maguire et al., 2004). Indeed, there is debate
about whether it is actors at the centre of their fields (i.e. dominant actors) (Greenwood &
Suddaby, 2006; Maguire et al., 2004; Zilber, 2002), or those on the periphery (Boxenbaum &
Battilana, 2005; Garud et al., 2002), that are most likely to enact their agency and act as
institutional entrepreneurs. It has been theorised that actors’ roles in their institutional fields
influence not only their perceptions of the field and the constraints inherent to the field’s
institutional structure (Battilana, 2006; Bourdieu, 1977, 1990; Stones, 2005), but also their
ability to acquire the resources necessary to overcome these constraints (Battilana, 2006;
Garud et al., 2007; Maguire et al., 2004). Thus, the actor’s own position within a field is seen
as an important potential enabler of institutional entrepreneurship.
Certainly, given that it is a new, disruptive technology (Loock, 2011; Schoettl &
Lehmann-Ortega, 2011), the entrepreneurs and their ventures may be seen as being at the
centre of the renewable energy field. However, the specific field of operation of the
entrepreneurs in this study (that is, renewable energy) may also be described as being situated
at the periphery of a larger, more dominant institutional field (that is, energy, which is largely
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controlled by fossil energy institutions, including government and institutional finance
entities). Thus, together with the duality of their responses to the constraints faced (refer to
Chapter Four and Section 6.1.1 in the preceding chapter), this means that whether the
renewable energy entrepreneurs are dominant or peripheral actors may be a difficult
distinction to make. Indeed, in the case of renewable energy and, potentially, other
technological fields, this debate may prove extraneous, as it may not be necessary to
distinguish actors as either dominant or peripheral.
Given their different responses to the two types of constraint, it is possible that
entrepreneurs in developing and emerging countries are taking on the roles of both dominant
and peripheral actors simultaneously, as embracing such a position in the institutional setting
helps them grow and survive. The entrepreneurs perceive a lack of control over
government/regulatory constraints and are more passive in terms of their means of coping,
while their responses to market constraints suggest they perceive a greater sense of control
over these constraints. As the findings have identified the strength of their knowledge and
networks as an important enabling factor, perhaps a more pertinent line of enquiry is to what
extent the entrepreneurs are connected to actors at both the centre and periphery of this
institutional field. Therefore, in order to enact their entrepreneurial agency and, potentially,
bring about institutional change, the renewable energy entrepreneurs in this study
simultaneously enhance the strength of their renewable energy networks (dominant position)
while nurturing the ties to fossil energy institutions, which comprise the prevailing energyrelated institutional arrangement in developing and emerging countries. The entrepreneurs’
ability to tap into international aid and development organisation (IDO) funds may also be
taken as indicative of their peripheral role in their local energy systems, as IDO grants are
geared towards increasing the prominence of renewable energy technologies.
The extant research suggests a dualism, rather than a duality, between both positions.
That is, although the literature suggests that dominant actors’ activities may affect those of
peripheral actors and vice versa, both positions have, until now, remained conceptually
separate in the literature (see Battilana (2006), Greenwood and Suddaby (2006) and Maguire
et al. (2004), for example). However, the stance argued here is that individual actors can take
on multiple (or at least two) positions simultaneously. Indeed, the literature has previously
asserted the possibility of multiple embeddedness, or socialisation into more than one social
group (Boxenbaum & Battilana, 2005; Sewell, 1992). This, it seems, is advantageous for the
survival of the entrepreneurs’ ventures – the interaction between both aspects of the
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entrepreneur’s positioning within the organisational field means that they are able to leverage
the resources and networks gained while acting in both capacities.
One of the research gaps identified by this thesis (refer to the introduction to Chapter
Two) was that the arguments put forward for the existence of the paradoxical effect of
constraints on entrepreneurial action seem to lack a foundational understanding of the
entrepreneur’s own way of making sense of the constraints faced. Indeed, Dolmans et al.
(2014) have recently acknowledged that it is possible to take for granted the complexity and
multidimensionality of the cognitive process underlying the entrepreneur’s experience with
their embeddedness in their institutional environment. Used by the researcher as a sensitising
device, Giddens’ conception of structure, that it has bearing on the actions of individual
agents only if acknowledged and instantiated by such agents (Broger, 2011; Giddens, 1976,
1979,1984; Sarason et al., 2006), suggests that the ability of structural constraints to enable or
hinder entrepreneurial endeavour originates from the entrepreneur’s own acknowledgement
and perception of these constraints. Thus, the findings from this research suggest that the
entrepreneurs’ perceptions of constraints are influenced by their dual roles in their respective
institutional environments. This implication contributes to the expansion and strengthening of
the theoretical foundations of embedded agency, as it suggests that the playing of dual (or
more) roles constitutes, at least in part, the underlying dynamics of the embedded agency
paradox.
Finally, this research is unable to draw conclusions about whether the entrepreneurs,
acting as agents, have indeed brought about institutional change (refer to Figure 18 – arrow
with broken line). However, stakeholders of the energy transition in developing and emerging
countries may consider that, due to the dual subject positions of each individual entrepreneur,
the power and ability of all renewable energy actors to improve the uptake of renewable
energy technologies is, collectively, increased. Indeed, as suggested by Maguire et al. (2004),
it is the cumulative effects of the actions of both types of actors, each performing their unique
roles, which leads to institutional change. This is reminiscent of the collective action and
networking that institutional entrepreneurship theorists hypothesise as being an important
precursor to institutional change (Fligstein, 1997, 2001; Maguire et al., 2004). After all, is not
the collective action of these actors necessary for fuelling the energy transition? Moreover,
individual entrepreneurs potentially playing both roles simultaneously are likely to have the
effect of hastening, and perhaps even increasing the efficiency of, the uptake of renewable
energy technologies in developing and emerging countries.
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7.1.2 The Enabling Role of Contradictory Institutional
Arrangements
Battilana et al. (2009) describe the paradox of embedded agency as “the tension
between institutional determinism and agency: How can organisations or individuals innovate
if their beliefs and actions are determined by the institutional environment they wish to
change?” (p 67). Indeed, institutional theorists concerned with the paradox of embedded
agency have called for a more balanced focus on/restore the importance of the concept of
agency and its ability to enable entrepreneurs to overcome institutional determinism
(Battilana et al., 2009; DiMaggio, 1988).
The insights presented in Findings I improve our understanding of the enablers of
entrepreneurial agency – that is, the features that enable the entrepreneurs to respond to and
overcome the constraints in the institutional environment in developing and emerging
countries. This study’s derivation of two categories of constraints, to which the entrepreneurs
show two different kinds of responses, highlights the duality of the institutional constraints
faced. Analysis of these findings has also highlighted the need to move away from
generalisations of the enablers of entrepreneurship, and towards conceptualisations of the
specific institutional arrangements that entrepreneurs find enabling. This thesis has uncovered
three such enablers: (1) congruence between the entrepreneurial opportunities present in the
institutional environment and the entrepreneur’s own knowledge, skills and experience; (2)
the need-based nature of large portions of the entrepreneurs’ customer base; (3) the presence
of IDOs in the entrepreneurs’ markets. That there is usually congruence between the
entrepreneur’s own skills, knowledge and experiences and exploited opportunities is already
noted in the literature (Haynie et al., 2009; Sarasvathy, 2001; Winkel et al., 2013). Thus,
these findings corroborate existing knowledge in the field, albeit in a new context.
However, this thesis argues, firstly, that the other two enablers are not only potentially
unique to the contexts studied, but are also examples of contradictory features of the
institutional environment in developing and emerging countries (refer to Figure 18’s
synthesis of the implications of the findings from this research). For instance, that large
portions of the market in developing and emerging countries lack access to energy and are
therefore in need of off grid supplies such as renewable energy has created a promising
customer base for renewable energy entrepreneurs. On the other hand however, this needbased segment of the market is unable to afford such technologies. This feature of the market
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in developing and emerging countries both encourages and discourages entrepreneurial
activity. Similarly, the presence of IDOs in such markets simultaneously inhibits and enables
renewable energy entrepreneurship – the entrepreneurs see their presence as both a marketdistorting and agency-hindering challenge, and as a means by which several other challenges
may be overcome (refer to Sections 4.6 and 5.2.2.1). Also, as mentioned in the previous
section, while, on one hand, the entrepreneurs may be at the centre of the emerging
renewable energy field, as a new disruptive technology they may also be considered as being
at the periphery of the wider energy field. The entrepreneurs’ dual positions may also be
interpreted as being contradictory. The contradictory nature of the entrepreneurs’ position
within the field (refer to Section 7.1.1) may, perhaps, be characteristic of the renewable
energy and other new technological fields. Likewise, the need-based nature of based nature of
large portions of the entrepreneurs’ customer base and the presence of IDOs in the
entrepreneurs’ markets are, arguably, unique to developing and emerging countries, and are
institutional contradictions that may have a similarly enabling effect across multiple fields
and industries in these contexts.
This thesis also argues that, in developing and emerging countries, these contradictory
institutional arrangements help actors overcome their embeddedness by providing specific
business opportunities that are perceived by the entrepreneurs as actionable. Indeed,
contradictory institutional arrangements have been highlighted as potentially important
enablers of institutional entrepreneurship for embedded actors (see Seo and Creed (2002),
Lawrence and Doolin (1997), and Battilana et al. (2009), for example), as they may indicate
exploitable weaknesses in institutional structure (Battilana et al., 2009; Seo & Creed, 2002).
However, research on how such arrangements may lead actors to overcome their
embeddedness has largely been carried out on the conceptual or macro-level; this thesis has
contributed insight on the micro-level. Entrepreneurs use certain strategies that not only
improve their businesses’ growth and survival, but also proliferate these enabling features
and, potentially, given their cumulative collective actions in the long term (refer to Section
7.1.1), eliminate constraints. The findings suggest that the strategies used by entrepreneurs to
exploit the opportunities offered by these contradictory institutional arrangements constitute
bricolage, in particular the mobilisation of intangible resources, as the strategy for
overcoming their institutional embeddedness.
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7.1.3 Intangible Resource Mobilisation: the Renewable Energy
Entrepreneur’s Strategy for Overcoming the Paradox of
Embedded Agency
This thesis also sought to answer the question of how entrepreneurs adapt the
structure and characteristics, or the logic of value creation, of their ventures in light of the
constraints faced. Using the business model as a tool for analysing the participants’ responses
to the institutional constraints faced by investigating how they structure their businesses in
response to specific constraints (Findings II) has enabled a closer look at whether the
entrepreneurs in the study have adopted any of the strategies highlighted in the literature. The
development-focused and Base of the Pyramid (BoP)40 literatures highlight the use of certain
innovative business models, such as microfinance (Wimmer, 2012; Yunus & Jolis, 1999),
fee-for-service (Friebe et al., 2013; Kolk & Buuse, 2012) and communal ownership
(SustainAbility, 2014) models, to deal with the constraints faced in developing and emerging
countries. It has also been acknowledged that scholarly work on institutional
entrepreneurship and embedded agency has focused on three main strategies used by
embedded actors to enhance their entrepreneurial agency over institutional structure:
discursive strategies, designing new institutional arrangements and resource mobilisation
(Battilana et al., 2009).
Much of the empirical work in this area has focused on entrepreneurs’ use of
discursive strategies such as the instigation of oral and written discussions with incumbent
stakeholders and institutional actors that help them to generate support for their cause or
business venture (Lawrence & Phillips, 2004; Maguire & Hardy, 2006; Phillips et al., 2004).
However, given their tendency to avoid confronting government/regulatory institutions and
their actors (refer to Section 6.1.1 and Table 15), their preference for nurturing relationships
with supranational rather than local actors and institutions (refer to Sections 6.1.2 and 6.1.3),
their hesitance to embrace innovative business models (refer to Sections 5.2.1 and 6.1.3), and
their use of bricolage as they repurpose and make do with already existing resources (refer to
Sections 6.1.3 and 6.1.4), the entrepreneurs in this study do not appear to be embracing either
discursive strategies or strategies involving the design of new institutional arrangements.

The terms ‘Bottom of the Pyramid’ or ‘Base of the Pyramid’ are used in economics and business management
fields to refer to the portion of the world’s population (approximately 4 billion people) at the lowest socioeconomic level, who live mostly in developing countries on less than USD2.00 per day (Prahalad, 2009).
40
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Instead, these renewable energy entrepreneurs have embraced basic resource mobilisation
and optimisation tactics. This may be supported by the findings discussed in Sections 6.1.3
and 6.1.4, which suggest that not only are the entrepreneurs making do by repurposing the
resources at hand, but they are doing so by placing much greater emphasis on leveraging the
intangible resources at hand (e.g. networks, supranational relationships) than the tangible
resources (e.g. physical materials, financial loans); refer to Figure 15 in Section 6.1.3, which
depicts the entrepreneurs’ bricolage domains.
One might theorise that the literature on strategies for enhancing agency and
facilitating institutional entrepreneurship has focused so intently on embedded actors’ use of
discursive strategies and their attempts to design new institutional arrangements because such
strategies appear to be distinctive to institutional entrepreneurs. These strategies involve
confrontation of the institutional status quo, both directly and indirectly, questioning its
dominance, and the entrepreneurs promoting and lobbying for their own legitimacy. On the
other hand, resource mobilisation is an entrepreneur – rather than institution-focused strategy
– it involves the entrepreneur focusing simply on growing his/her own business venture.
Structuration theory helped the researcher make sense of the findings – as the entrepreneurs’
actions are assumed to be intentional (that is, reflexive and purposive), it may be inferred that
the entrepreneurs intended to simply grow their businesses and survive. Based on the
entrepreneurs’ descriptions of their bricolage activities and the characterisation of consulting
businesses as soft starter ventures, it appears that the aim is, simply, survival, and not
necessarily institutional entrepreneurship.
This thesis therefore argues that intangible resource mobilisation is the key strategy
used by entrepreneurs in developing and emerging countries to overcome the constraining
effects of their embeddedness in their institutional environments. However, rather than a
strategy for effecting institutional change (Fligstein, 1997, 2001; Greenwood & Suddaby,
2006; Greenwood et al., 2002; Maguire et al., 2004; Phillips et al., 2004), intangible resource
mobilisation ought to be viewed as simply an early stage/soft starter strategy, low-hanging
fruit, preferred by entrepreneurs operating in penurious (Baker & Nelson, 2005), opportunity
hazy (Dorado, 2005) fields, such as energy in developing and emerging countries. Thus, this
research is unable to support the literature’s claims that resource mobilisation is a strategy for
bringing about institutional change.
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7.2 Conclusions about the Research Aim and Questions
Research Aim: To understand how renewable energy entrepreneurs respond to
the constraints faced in developing and emerging countries, and how this affects their
logics of value creation (business models).
The entrepreneurs’ responses to constraint depend on the type of constraint faced. In
general however, they respond to the constraints faced in their respective countries by (1)
avoiding confronting government/regulatory institutions and their actors (refer to Section
6.1.1), (2) showing preference for nurturing relationships and generating discourse with
supranational rather than local actors and institutions (refer to Sections 6.1.2 and 6.1.3), (3)
hesitating to embrace business model innovations (refer to Sections 5.2.1 and 6.1.4), and (4)
using bricolage, as they repurpose and make do with already existing resources (refer to
Sections 6.1.4 and 6.1.5). For the entrepreneurs, embracing bricolage means, firstly, that their
business models are centred on what Osterwalder (2004) and Osterwalder et al. (2010)
theorised as the Infrastructure Management pillar and Customer Relationships building block
of their ventures. This was discerned from the finding that these aspects of their ventures’
business models were most important to the entrepreneurs. Secondly, this also means that the
entrepreneurs are more likely to embrace consulting as a ‘soft starter’ business model – a way
to ease themselves into the market. As Consultants formed the largest group of participants
and all the entrepreneurs’ ventures showed some evidence of using bricolage, it is suggested
that their business models are geared more towards survival than institutional
entrepreneurship.

Research Question 1: What are the key perceived constraints faced by
renewable energy entrepreneurs in developing and emerging countries?
Government/regulatory constraints (government support and access to institutional
finance) were found to be the key perceived constraints – because they are the most
challenging – faced by the entrepreneurs in the study. Market constraints were ranked as
being among the least important to the entrepreneurs, largely because they find them easier to
deal with and are able to take on such constraints directly. Thus, the findings showed that the
entrepreneurs were more active in their responses to the market constraints faced in their
institutional environments. The price of renewable energy technologies was ranked as one of
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the most challenging constraints. This was considered an important finding, as the price of
renewable energy technologies was found to be linked to the issue of affordability, which is
an important issue in developing and emerging countries, especially for end-users at the Base
of the Pyramid. This affordability issue was found to be linked to the ‘fundability’ of the
entrepreneurs’ projects and the presence of IDOs on their respective markets.
The IDO presence was raised as an important ‘Other’ challenge, along with
corruption. Though the mean rank of all ‘Other’ challenges in the sample varied
considerably, corruption and IDOs stood out as being particularly important, as they affect
how the entrepreneurs choose to respond to the challenges faced. That is, these issues were
found to cause the entrepreneurs to show preference for avoiding government/regulatory
institutional actors and more readily engage with institutional actors that are more directly
involved in the renewable energy market.

Research Question 2: How have renewable energy entrepreneurs structured
their businesses’ logic of value creation in response to identified constraints?
The findings uncovered the entrepreneurs’ preference for taking advantage of easily
exploitable opportunities, low-hanging fruit, and their responses to the constraints faced are
reflected in certain features of their business models:
First, the entrepreneurs’ Key Resources involve the repurposing of unskilled labour as
well as leveraging and promoting their own skills. The IDOs in their markets have also
proven to be an important resource tapped into by the entrepreneurs in response to a number
of institutional constraints. Second, the entrepreneurs’ Key Partners and Value Propositions
include their relationships with supranational entities, as well as the renewable energy
knowledge they gained internationally. Indeed, it appears that the entrepreneurs prefer to
develop and leverage their international rather than local networks, which suggests that,
institutionally, they are internationally connected, but locally isolated. Also, the differences in
the value propositions of the Consultants, Distributors and Integrators in the study were also
in response to constraints such as issues with logistics, start-up costs and funding, as well as
skill and know-how shortages. Third, as long as the chosen segment is able to afford the
technology, the entrepreneurs do not show preference for particular Customer Segments.
They are able to provide products and services to end-users at the BoP through the support of
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IDOs who provide financing or subsidising options for such end-users. Also, it was found
that few of the entrepreneurs utilise any of the innovative business models discussed in the
BoP and renewable energy literatures (e.g. microfranchising, communal ownership, etc.).
Fourth, in general, the entrepreneurs’ Key Activities consist of designing products or services
that are tailored to end-users and, notably, completing grant applications. In particular, the
uncovering of completing grant applications as an important key activity for entrepreneurs in
developing and emerging countries suggests that the direct customers of the entrepreneurs are
the IDOs and NGOs providing the grants, rather than the end-users of the technology.
Finally, in terms of their Channels, specifically in response to the challenge of infrastructure
and logistics, the entrepreneurs generally partnered with IDOs and NGOs to access rural
communities, or found ways to tailor products and services to the end-users.
The reasons for the entrepreneurs’ adoption of these strategies in response to
institutional constraints have been theorised as being related to the presence of certain
institutional contradictions that have proven to be agency-enabling (that is, the IDO presence
and the existence of a large need-based population – refer to Section 7.1.2) and to the
entrepreneurs’ dual positioning (both at the centre and periphery – refer to Section 7.1.1)
within the energy field. In particular, the latter means that the entrepreneur is able to tap into
the resources that are available in both capacities. Finally, it was found that IDOs and their
agents represent an under-acknowledged feature of business models in these regions and, as
such organisations are internationally – rather than locally – focused, institutional theorists
would be advised to explore, and perhaps reconceptualise, the boundaries of institutional
environments in developing and emerging countries.
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7.3 Conclusions about the Research Problem
Chapter One introduced the issues covered throughout this thesis by focusing on the
business of renewable energy. In Section 1.2, building on claims that entrepreneurship is an
important solution to increasing the uptake of renewable energy technologies in developing
and emerging countries, a research problem was presented. The problem encompassed the
issue of how to understand the business strategies used by renewable energy entrepreneurs to
manoeuvre challenging institutional contexts and (potentially) contribute to institutional
changes that could lead to increased uptake of renewable energy technologies. The problem
is, therefore, double-faceted, understanding and conceptualising (1) how, and using what
strategies, renewable energy entrepreneurs can successfully cope with the challenges in their
institutional contexts, and (2) whether they are increasing (or contributing to increasing) the
uptake of renewable energy.
Are the entrepreneurs increasing the uptake of renewable energy technologies in
developing and emerging regions? It is possible that, collectively, they are, as the business
model strategies they have employed are keeping their businesses alive. This means that,
potentially, more renewable energy technologies are reaching more people through the dayto-day business activities of these entrepreneurs. Additionally, the entrepreneurs’ stated
ability to tap into supranational funding sources in order to fund their projects means that
their ability to serve end-users at the Base of the Pyramid is enhanced, as such sources of
funding often prefer to focus their efforts on the poor rather than middle and upper classes in
developing and emerging countries.
However, interviews with the entrepreneurs have revealed no evidence to suggest that
they have any intention of acting as energy system change agents in their respective
environments. This raises questions about the kind and extent of the impact that these
entrepreneurs can really have if they are not acting as institutional entrepreneurs. Indeed, it is
possible that the ventures studied here are simply too small to effect significant institutional
change. However, this would suggest that larger businesses may have more success in
influencing the sustainable energy transition in such countries, in which case it may be in the
best interest of the energy transition to ensure the proliferation of the institutional conditions
that enable the growth of smaller ventures.
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It is possible that the IDO presence in these markets may be just the jumpstart needed
to trigger the entrepreneurs’ institutional entrepreneurship. However, the entrepreneurs’
accounts of the IDO presence on their markets and the need-based nature of large portions of
their customer bases indicate that the opportunities provided by these institutional
arrangements are easily exploitable, low-hanging fruit. Thus, though exploitation of these
contradictory institutional arrangements enable the entrepreneurs’ businesses to survive, the
findings do not suggest that the entrepreneurs intend to bring about institutional change.
Similarly, their mobilisation and repurposing of the intangible resources at their disposal, also
considered low-hanging fruit, do not suggest institutional entrepreneurship action.
Are the entrepreneurs successfully coping with the challenges in their institutional
contexts? Though the entrepreneurs may not be contributing to institutional change, they do
seem to be dealing successfully with and manoeuvring institutional constraints and surviving.
However, it is difficult to say as the participant selection process used was success-biased;
that is, the study did not include interviews with entrepreneurs whose businesses had failed in
order to find out whether they are affected by the same constraints. This limitation is again
acknowledged in Section 7.3.
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7.4 Implications for Policy and Practice
The challenges faced by these entrepreneurs are often crippling, but the study has
provided insight into how renewable energy market and government/regulatory challenges
trickle down to individual agents within the system. Organisations and programmes that try
to encourage renewable energy innovation and development are, particularly in developing
and emerging countries, often operating with limited budgets. Therefore, an understanding of
which challenges are most important to entrepreneurs may be useful in helping such
organisations to better arrange and prioritise their efforts. Particularly for those organisations
interested in renewable energy innovation and institutional change, it may be useful to know
how different challenges affect the change process in the minds of the agents of that change.
The findings may also assist start-up incubators with interests in developing and
emerging countries to better develop and tailor their service offerings to the needs of
entrepreneurs. The interview responses help to illustrate aspects of a business model that may
be well-suited to overcoming certain challenges. The renewable energy entrepreneurs appear
to be keenly aware of their institutional environment. Based on their own experiences, they
make judgments about which aspects of this environment are most within their control. Since
the entrepreneurs are better able to control the market environment (through their position in
it), they are likely to benefit from the provision of more and higher-quality market
information. Indeed, this is one way that start-up incubators may begin to assist these
entrepreneurs.
The focus on the development of grant applications as a business strategy illustrates
how the international donor and aid environment is affecting the way entrepreneurs in
developing and emerging countries approach and develop their businesses. This is striking as,
although much of the research and discussion about ways to facilitate the socioeconomic
development of such countries is focused on improving their energy autonomy (Chendo,
1994; Giovannetti & Ticci, 2012; Kolk & Buuse, 2012; UNEP, 2012a), findings from this
research provide some evidence that such efforts may be creating an environment in which
renewable energy entrepreneurs are dependent on donor funds for survival. The innovation of
renewable energy technologies in developing and emerging countries, along with the
entrepreneurs’ incentive to instigate institutional change, may, therefore, be limited by the
scope of donor projects. Conversely, donor projects may be giving the industry a muchneeded kick-start; given the lack of local institutional frameworks; this may, in time, enable
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greater local institutional entrepreneurship once the socio-political environment is stabilised.
However, a key issue may be the extent to which the IDO presence on such markets affects
the structure and success of those ventures that engage with them. For instance, the
entrepreneurs’ need to adapt their businesses to suit the project-by-project funding provided
by IDOs might, potentially, affect the measurement and benchmarking of the ventures’
performance. Also, ventures whose business models are dependent on IDO funds may have
trouble adapting in future, once more supportive institutional frameworks are established
locally.
This research also has implications for practice. The use of the business model canvas
for analysing the business models used by the entrepreneurs in the study has provided lessons
that may be useful for businesses and practitioners such as management consultants. The use
of the business model canvas as a tool for providing a snapshot of a business’ operations has
taken hold in practice41. However, as mentioned in Section 7.5, there is still untapped
potential for this tool to provide a weighted depiction of business models by emphasising the
importance of certain building blocks over the others. Such applications have the potential to
commercialise the business model canvas. For instance, a weighted business model canvas
where changes to individual building blocks may be shown to correspond to various
management and financial outcomes may prove to be a useful service offering for strategic
management consultants.

7.5 Future Research and Limitations
Future research might focus on investigating the existence of institutional
environments in which market constraints outweigh the challenge of the
government/regulatory environment, and comparing such institutional environments to those
in which government/regulatory constraints outweigh market constraints. Observed
differences in innovative capacity in these two types of environments would greatly enhance
our understanding of the conditions under which institutional entrepreneurship is most likely
to occur in developing and emerging countries. Another area of future research pertains to the
country- or regional-level geneses of the challenges that have been identified by the

41

See uses of the tool at http://www.businessmodelgeneration.com/
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entrepreneurs in our study, and how these path dependencies have affected the various
territories’ entrepreneurial culture or environments. Additionally, while one could study
whether institutional change has been achieved (i.e. the ends, through a longitudinal study),
the focus of this study has been on the means – that is, how entrepreneurs utilise their
theorised agency to deal with the challenges that they face – and speculating about the
implications that these findings may have for the ends. As many of the developing countries
represented in this study are under-explored contexts, it is would also be of value to start at
the beginning, with a more processual and longitudinal approach forming yet another area of
future research.
Another potential avenue for future research is the idea of moving away from
uniform, evenly-weighted conceptualisations of the components (building blocks) of business
models, towards conceptualisations where various components have different weights,
depending on the importance or relevance to a particular industry or institutional
environment. Although the business model literature has presented various components of
business models, there is yet to be either agreement on the characteristics of these
components or identification of one or more components as more important or influential
than others. The findings from this research suggest that the Infrastructure Management pillar
may be of primary importance to renewable energy entrepreneurs in developing and
emerging countries. The current business model canvas depicts only the characteristics of
each building block. One may conceive of a method that builds on the findings from this
exploratory research by developing, for example, a series of Likert scales pertaining to each
building block or pillar of the business model canvas, and asking business managers to rate
the importance of different indicators to their businesses. The result would allow the
derivation of importance ratings for each building block or pillar, which can then be
translated into a weighted business model canvas that represents the unique characteristics of
each business or of different industries – in a sense, a unique business model fingerprint.
Such a methodology could help to unite the fragmented literature (see Chapter Two) on what
business models are and how they should be analysed, and has the potential to contribute to
the endeavour of transferring the business model canvas from practice-oriented to scholarly
forums. Indeed, this particular line of enquiry is part of the future agenda of the researcher.
This study is, of course, subject to limitations. For example, the drawbacks of
conducting interviews electronically, particularly without the use of the video call feature, are
related to the difficulty in perceiving and analysing non-verbal language and cues. However,
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not only were most of the Skype interviews conducted using Skype’s video feature, but the
nature of the research questions is such that the analysis of non-verbal communication goes
beyond the scope of the inquiry. Additionally, though admittedly difficult to perceive for the
untrained eye, of those participants with whom the video call feature was used, none showed
any obvious non-verbal signs of deception. Since the research seeks only to investigate the
entrepreneurs’ responses to constraints on the level of their ventures and not on an individual
or personal level, as long as we assume that the firm-specific information conveyed is true,
this concern has not been a hindrance to the research. Indeed, Morgan and Symon (2004)
stress that analysis “can continue as with any interview data” (p.27).
A limitation of the sampling strategy employed is the fact that only renewable energy
entrepreneurs and ventures with websites were selected in the first instance. This has indeed
biased the sample, as it is only those entrepreneurs with internet access and whose businesses
have an active web presence were invited at first. However, the participants’ web presence
not only reinforces their ability to communicate with some authority and experience on the
subject of renewable energy entrepreneurship, but is also ideal for this research, as it provides
an additional source of data for triangulation. Additionally, these participants’ referrals to
other entrepreneurs in their networks yielded businesses that also did not have a web
presence – therefore, although there were only a few in the study, these entrepreneurs’
perspectives have also been included. Also, given the qualitative, exploratory nature of this
research, the findings and concepts derived can be tested in future research that focuses on a
less narrowly defined sample.
There are also limitations of using a snowball approach to identify potential
participants. That said, it was found that, after some time of asking businesspeople and
participants for referrals, the same entrepreneurs and business names began to be repeated on
a consistent basis. As renewable energy is an emerging and niche market, it is believed that
the 122 entrepreneurs that were invited to participate in the study comprised strong
representation from across the industry. Additionally, the selection of for-profit enterprises is
likely to have limited the type of responses observed with respect to the constraints faced by
the entrepreneurs (along with the ‘Other’ constraints identified). The intentionally successbiased selection of participants is another potential limitation of this study, as the inclusion of
unsuccessful entrepreneurs would have not only provided an alternative view of the
challenges faced, but their experiences could also have provided insight into how not to
respond to the challenges faced. Additionally, the use of 7 pre-selected categories of
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challenges may have limited respondents’ ability to evoke the challenges important to them –
that is, they may have influenced their choice of important challenges. However, in order to
ensure that the interviewees were given ample opportunity to evoke challenges that were
important to them, they were first asked to identify and describe the biggest challenge they
face (see Appendix II). This was done prior to asking participants to rank the pre-determined
challenges provided. Also, while the research has not delved into the psychological
underpinnings of the entrepreneurs’ actions, it may be that what we are observing has its
foundations in aspects of perceived control (e.g., Wallston, Wallston, Smith, & Dobbins,
1987); this is an avenue for future research.
However, despite these limitations, this thesis has opened up a number of
opportunities for future research. The discussed insights into how renewable energy
entrepreneurs perceive and cope with constraints, as well as how the structure and
characteristics of their businesses have been affected by these constraints, has contributed to
improving our understanding of the mechanisms that underlie their embedded agency and
affect their potential to reform energy institutions in developing and emerging countries.
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Overcoming Obstacles: Entrepreneurial business models for overcoming
barriers to the commercialisation of renewable energies

INTERVIEW SCHEDULE
Introduction:
My name is Cle-Anne Gabriel and I am a PhD candidate at the University of Otago in Dunedin,
New Zealand. I am trying to understand how the business model used can affect the renewable
energy entrepreneur’s ability to overcome various challenges. This means that I’m interested
in finding out and understanding some of the challenges you face and also how your manner
of doing business is affected by these challenges. Additionally, I would like to know if there is
any relationship between these challenges and business models, and the overall economic
performance of your firm. The questionnaire you received allowed you to identify some of
these briefly, but in this interview I would like to focus on getting some more detail about the
business structure and challenges faced by your firm. Please feel free to respond in your own
words and in a manner that is most comfortable to you. I anticipate that the interview should
take about an hour.
Part A: Firm Background
1. Could you please tell me a little bit about your firm? Describe the business in your own
words.
a. How, why and when the business started
b. Main technologies sold/promoted
c. Number of full-time employees
d. Position in renewable energy value chain (i.e. designer, manufacturer, retailer,
consulting, installation, maintenance and repair or some or all of the above)

PART B: Main Challenge(s) Faced
2. Tell me, what would you say is the biggest challenge or challenges you face while
running this business? (We are particularly interested in any other challenges that are
not addressed by the questionnaire)

PART C: Business Characteristics and Challenges
IV

Section I: Profit / Non-Profit
3. Would you say the venture is generally for-profit or not-for-profit?
a. In your opinion, do you think this has this given your firm any advantage or
disadvantage (compared to other energy businesses)?
Section II: Financing
4. How was the business start-up funded? (e.g. own money, family & friends, bank loan,
angel investors, equity financing, etc.)
5. Has the business had any other or ongoing financing since it started?
6. Was it generally easy to get funding?
b. If yes, why do you think it was easy?
c. If no, how did you address this challenge?
Section III: Pricing & Demand Generation
7. What kind of customers do you have? (e.g. households, businesses, government
institutions, NGOs (international or local), etc.)
d. If you have a variety of customers, which are the main ones?
8. How does your firm set the price of its renewable energy products / services? (i.e. is
there a standard markup, or could the price vary for reasons besides size of the system
installed?)
e. Do you ever offer credit to customers? Under what circumstances and
conditions?
9. How easy is it to convince your customers to make the switch to renewables?
f. How do they generally feel about the price of the technology/service you offer?
g. How do you deal with any hesitance?
10. Does the business spend a lot of time or resources on marketing /promotion?
h. If no, why?
i. If yes, what is the main message or selling point of your promotional activities?
11. Is the business involved in any education/awareness activities?
j. Is there any emphasis on reaching marginalised/poorer sectors of the market?
Section IV: Skills
12. If / when hiring, what general skill-sets do you look for?
k. Do you ever look for skills specific to renewable energy technologies? Or would
you always provide your own renewable energy training to new employees?
13. Are these skills easy to find in your locale?
l. If yes, why do you think so?
m. If no, how did you address this challenge?
n. How would you normally find employees?
Section V: Infrastructure and Logistics
14. Is your business / technology dependant on the quality and availability of the local
physical infrastructure? (e.g. grid access, mountings for installations, quality of roofs
and buildings, etc.)
V

o. Is it easy to integrate your technology into the existing infrastructure? Please
explain...
15. Is logistics a major challenge for your business? (e.g. transport infrastructure, supply
and distribution channels, etc.).
p. Please explain…
16. If either infrastructure or logistics are a major challenge for your business, please
explain how you addressed this challenge...
Section VI: Incumbents
17. Before your business started, who were the main players / organisations in the local
renewable energy industry?
q. Are they still the main players today?
r. How has the renewable energy landscape changed (if at all) in terms of the
organisations involved?
18. Was/is it easy for your business to find its niche within this network of players?
s. If yes, why do you think so?
t. If no, how did you address this challenge?
u. What kind of relationship do you have with other existing players /
organisations in your local renewable energy market? (i.e. government,
competitors, suppliers, utilities, research organisations, NGOs, etc.)
19. Can we discuss your experience with the government for a few moments?
a. Any support? If yes, are you happy with the support received?
Section VII: Innovation
20. Please highlight any innovative or creative characteristics of your business model (this
could be anything that you think would be interesting for this research, e.g. innovative
ways of helping customers finance their installations, innovative marketing strategies,
start-up funds from unusual sources, etc.).
Thank you very much for your participation - We truly value the time you have taken to help
with this research project. If any additional questions or concerns arise, please feel free to
contact Cle-Anne at +6434798035 or via email at cleanne.gabriel@otago.ac.nz. Alternatively
you may wish to contact the research supervisor, Prof Elizabeth L. Rose at +6434798182 or
via email at elizabeth.rose@otago.ac.nz.

VI

CHALLENGE

RANK (1-8)

Local demand
Price of renewable energy technologies
Access to finance
Renewable energy skill shortages
Physical infrastructure & logistics
Power of existing players on energy market
Other
Governmental support / facilitation

Please specify any other challenges faced by your firm:

VII

INDICATOR

IMPORTANCE

SATISFACTION

Unimportant -----------> Extremely Important

Dissatisfied -----------> Extremely Satisfied

1

2

3

4

5

6

7

8

9

10

1

2

3

4

5

6

7

8

9

NOT
APPLICABLE

10

Sales Level
Sales Growth Rate
Cash Flow
Return on Shareholder Equity
Gross Profit Margin
Net Profit from Operations
Profit to Sales Ratio
Return on Investment
Ability to Fund Business Growth from
Profits

Overall Firm Performance

VIII

Appendix III – Framework for Designing the Research Instruments
Instrument

Question

Q1. Could you please tell me a little bit about your
firm? Describe the business in your own words.

Semi-structured
Interview

Q2. Tell me, what would you say is the biggest
challenge or challenges you face while running this
business?

Relevant
Research
Question(s)

Examples of Information Gained

2

When/how/why business
started; services offered;
no. employees, value
chain position, etc.

Motivations; Perception of business;
Basic firm demographic information;
type of business

1, 2

Main challenges faced;
Perception of challenge;
steps taken/not taken; any
coping mechanisms?

Any challenges aside from those
found in literature; entrepreneur
aware of how/whether business
strategy/approach changed in light of
major challenges faced?

For-profit/non-profit;
reasons why being forprofit or non-profit works

How entrepreneurs distinguish
between private for-profits, nonprofits, social enterprises, etc.;
entrepreneurs’ perceptions of the
relative merits of being in renewable
energy business compared to charity

Q3. Would you say the venture is generally for-profit
or not-for-profit?
In your opinion, do you think this has this given your
firm any advantage or disadvantage (compared to
other energy businesses)?

Data Expected

1, 2

IX

Instrument

Question

Relevant
Research
Question(s)

Data Expected
Examples of Information Gained

Q4. How was the business start-up funded?
Q5. Has the business had any other or ongoing
financing since it started?

Q6. Was it generally easy to get funding?

2

1, 2

Easy/difficult

Households, businesses,
government, poor
communities, etc.; served
approx. #

Q7. What kind of customers do you have?
Any emphasis on reaching marginalised/poorer
sectors of the market?

Sources of start-up and
ongoing finance

2

customers since; installed
# systems since

Sources of finance for entrepreneurs
in developing countries; Ongoing
finance reveals aspects of business
model; financial independence

Extent to which accessing finance is a
major challenge; perceptions of macro
level financing issues

Insight into type of business;
motivations; customers may affect
business model, marketing strategy,
financing needed, etc.; size of
operations/catchment; customer
preferences; demand; focus on BoP

X

Instrument

Question

Q8. How does your firm set the price of its renewable
energy products / services?

Q9. How easy is it to convince your customers to
make the switch to renewables?

Relevant
Research
Question(s)

2

1, 2

Q10. Does the business spend a lot of time or
resources on marketing/promotion?
2
Q11. Is the business involved in any
education/awareness activities?
Q12. If / when hiring, what general skill-sets would /
do you look for?

2

Data Expected
Examples of Information Gained

Basic mark-up based on
costs; depends on
customer

Any relationship to type of customers
served, or sources of funding for
example; pricing strategy aspects of
business model; microfinance; hire
purchase

Easy/difficult to convince
customers; how
entrepreneurs convince
customers; they are
happy/unhappy about
price – Explain why

Extent to which the price of the
technology/service offered is a major
challenge; may be related to type of
customers served

Yes/No; Explain why;
where advertised

Marketing strategies used;
entrepreneurs’ perceptions of the need
for formal marketing/advertising;

Skills sought – e.g.
degree, basic technical

Capability needed to run the business
- related to business type (technical,
consulting, etc.); skills most in
demand; unwanted skills and

XI

Instrument

Question

Q13. Are these skills easy to find in your locale?

Q14. Is your business / technology dependant on the
quality and availability of the local physical
infrastructure?

Relevant
Research
Question(s)

Data Expected
Examples of Information Gained
skills, business acumen,
etc.

capabilities; is renewable energy
knowledge / experience necessary?

Easy/difficult; where
employees are found
1, 2

Extent to which skill shortages is a
major challenge; recruitment
strategies; strategies for coping with
inability to find employees with
suitable skills; training renewable
energy in developing countries

1, 2

Yes/No – Explain

Extent to which physical
infrastructure is a major challenge;
types of renewable energy
technologies; preparedness of
infrastructure

Yes/No - Explain

Extent to which logistics is a major
challenge; logistical considerations
affect business type/model in terms of
whether consulting, retail, installation,
etc.

Is it easy to integrate your technology into the
existing infrastructure

Q15. Is logistics a major challenge for your business?

1, 2

XII

Instrument

Question

Relevant
Research
Question(s)

Q17. Before your business started, who were the
main players / organisations in the local renewable
energy industry?
Q18. Was/is it easy for your business to find its niche
within this network of players?

1, 2

What kind of relationship do you have with these
players / entities?

Q19. Can we discuss your experience with the
government for a few moments?

Q20. Please highlight any innovative or creative
characteristics of your business model

Data Expected
Examples of Information Gained

Utilities, other
entrepreneurs, NGOs, etc.;
Easy/difficult to find niche
– Explain why;
Relationship/no
relationship; a lot of
collaboration; amicable;
competition

Incumbents – are they still the same
today?; Is entrepreneur concerned
about these incumbents; extent to
which incumbents are a major
challenge; perception of own niche
within the local energy market;
business model insight into key
partners and relationships; perception
of position within network of players;

1

Experience with
government and
government entities;
Receives/ doesn’t receive
support from government

Extent to which government support
is a major challenge; relationship with
government or other public entities

2

Any innovative/ unlikely/
surprising financing,
marketing, partnerships,
etc.

Innovative business models; origins
of these innovations – financial
hardship, unique local needs, etc.?
Similar to those identified in the
literature?

XIII

Instrument

Questionnaire

Question

Q1. Using numbers from 1 to 8, with “1” being the
MOST challenging and “8” being the LEAST
challenging, please rank the following challenges in
order of importance to your business.
Q2. Please specify any other challenges faced by
your firm.
Q3. With respect to each of the following
performance indicators and on a scale from 1 to 10,
please specify both:
- how important it is to your firm's top manager(s),
and
- how satisfied your firm's top manager(s) are.

Secondary Data

-

Relevant
Research
Question(s)

Data Expected
Examples of Information Gained

1

Ranking of challenges,
from most important to
least important

Relative importance of various
challenges – how does this compare
to existing literature?

1

Identify other challenges
faced

Any challenges aside from those
found in literature

Satisfaction with
performance

Entrepreneurs’ satisfaction with the
performance of their businesses used
as a way to organise/compare data;
any other performance indicators
mentioned that might be specific to
renewable energy businesses?

any documents of
significance to the history,
reputation, or web and
market presence of the
venture

Websites; company presentations and
business plans; service package
descriptions; blog posts; articles

-

1, 2

XIV

Appendix IV – World Map Showing Locations of Participants in the Study

XV

Appendix V – List of Nodes Derived in NVivo from Participants’ Responses to
Interview Questions

NODE CLASSIFICATION KEY
Channels

CHA

Cost Structure

COS

Customer Relationships

CUR

Customer Segments

CUS

Key Activities

KEA

Key Partners

KEP

Key Resources

KER

Revenue Streams

RES

Value Propositions

VAP

XVI

Response
Classification
s
PART A - FIRM BACKGROUND
Business start-up history
Has previous experience with renewable energy
technologies
...but also has partners without renewable
energy background
Business, finance or project management
background
Economics background

Node
Classification
s

K
ER
K
ER
K
ER
K
ER
K

Fisheries background
ER
International development studies
background
pastor background

K
ER
K
ER
K

Installed a demonstration or pilot system
ER
Worked for government or public entity, e.g.
ministry, utility, etc.
Worked in NGO, aid sector, etc.

K
ER
K
ER

Has worked in another industry
Brought our different skills and experiences
together
Learned by doing

K
ER
K
ER

Received training and education for
upskilling
Professional sailing background

K
ER
K
ER
K

Tourism business background
ER
one of many businesses or other jobs, work
Company ownership
family owned
group of colleagues
International Experience and Connections
From another country
Australia
Austria
Germany
Switzerland
UK
USA

XVII

Response
Classification
s
Partners in other countries
Funding partner
Knowledge transfer, expertise and
procurement partner
University partner - research project
Travelled to another country for knowledge
transfer, networking, etc.
China
Germany
UK
USA
Worked for an international NGO
Main Technology
Biomass
Biogas
Biomass cookstoves
Solar
Lighting
Solar is easy and reliable
Water - microhydro and water pumping or
purification
...but microhydro is site-specific
often involves a lot of logistical and land
ownership considerations
Wind

Node
Classification
s
K
EP
K
EP
K
EP
K
EP
K
EP
K
EP
K
EP
K
EP
K
EP
K
K
EP ER
V
AP
V
AP
V
AP
V
AP
V
AP
V
AP
V
AP

AP

V
EA
V

K

AP
K

Value Chain Position - type of work
EA

K

Consulting
EA

K

Easier to start with consulting
EA
...but doesn’t pay as well as selling product

R
ES

XVIII

Response
Classification
s
Distribution - Import, sell, install
Integrator
Starting to do bigger projects, especially ones
made up of many small projects
Offgrid market
...grid connect is only just getting started
Ongrid market
some R&D work as well
some re-assembly and small scale
manufacturing
manufacturing and assembly might make you
distant yourself from the interaction between people
and technology
...so it's a good idea to spend some time
engaging with end-users
parts sourced internationally

Node
Classification
s
K
EA
K
EA
K
EA
K
EA
K
EA
K
EA
K
EA
K
EA
C
UR
C
UR
C
HA

PART B - OTHER CHALLENGES
After sales support and services

C
UR

Intervention by international organisations
Technologies and approaches specific to unique
needs and culture of end-users
Cookstoves suitable for range of cooking
methods and habits
Very difficult to convince government and
customers
S1 - PROFIT OR NON-PROFIT
Advantage or Disadvantage
Business can thrive because renewables industry
is aid-driven
...unless you're just doing electrical or trade
work
S2 - ACCESS TO FINANCE
Ease of Accessing Finance
Easy
Founder or partner is well-known and wellconnected
Not a problem if you do your homework

C
UR
C
UR
UR

Self-finance
ER

C
EP

K

K
EP
K

K

ER

XIX

You don’t need a lot to start a company
Especially if you don’t carry a lot of stock in
the beginning
...but people need to see the product
before deciding to buy, so need some stock
Big stock not good idea if not using your
own money
can’t afford to keep stock

Response
Classification
s
Self-finance
Self-finance
Self-finance
Self-finance
Self-finance

difficult to even transfer currency to
suppliers internationally
Solar price is changing too quickly to
carry stock
Hard
No banks willing to give loan or conditions not
favourable
banks not familiar with RE systems

Node
Classification
s
K
ER
K
EA
K
C
EA UR
K
C
EA OS
C
OS
K
C
EA OS
C
OS

ER

K
OS
K

C

K
OS
K
OS
C

C

ER
Interest rates too high
ER
the kind of capital needed to really make an
impact is too high
Financing for end-users a major problem

ER

C

UR
Funding AFTER start-up
Funding to keep the business going

K
ER

Considering applying or trying to apply for
loans, grants
Finding funding for projects

Funding from international or development
organisations
...but there's a lot of paperwork involved

...but they would prefer if we were nonprofit
...got funding once from international
organisation for woodfuel education programme
Easy for Lighting Africa businesses who
get World Bank funding

K
ER
Project
funding from
IDO/NGO
Project
funding from
IDO/NGO
Project
funding from
IDO/NGO
Project
funding from
IDO/NGO
Project
funding from
IDO/NGO
Project
funding from
IDO/NGO

K
ER
K
EP
K
EP
K
EP
K
EP
K
EP

XX

...but you need a project proposal to
access the loans
...but even the proposal process
and requirements aren’t that difficult
Lighting Africa forces businesses to
provide warranty to end-users
...but this is only possible when you
already have well-developed market channels
Will apply, currently applying or have
applied for grants and funds
new World Bank funding available for
renewable energy businesses
Would like to access microfinancing for
poor customers
Have engaged funding partners

...such as NGOs

...such as other professionals to help
mobilise funding
trying to find and attract international funds

...because too much administration
involved in getting government funding
Have formed relationships with angel investors
and NGOs
Have received injection of funds from partner to
increase operating budget
Partners and investors provided our offices
for free
Have received loans, etc. to keep the business
going
Only from project and business revenue

Innovative financing

Response
Classification
s
Project
funding from
IDO/NGO
Project
funding from
IDO/NGO

Node
Classification
s
EA

K
EP

K

K
EA
EP

K
UR
C

C

HA
Project
funding from
IDO/NGO
Project
funding from
IDO/NGO
Project
funding from
IDO/NGO
Project
funding from
IDO/NGO
Project
funding from
IDO/NGO
Project
funding from
IDO/NGO
Project
funding from
IDO/NGO
Project
funding from
IDO/NGO
Project
funding from
IDO/NGO
Self-finance

K
ER

EP

K
ER

K

C
UR
K
EP
K
EP
K
EP
K
EP

EA

K
EP

K

K
EP
EP

Self-finance

K
ER
K

K

EP
K
ER
Project
funding from
IDO/NGO
Project
funding from
IDO/NGO

R
ES

XXI

tried or trying crowdfunding projects

Response
Classification
s
Project
funding from
IDO/NGO

Node
Classification
s
K
EA
C

Paying Self
OS
Start-up Funding
Own money

Self-finance

K
ER

In the beginning we put all the money into the

Self-finance

C
OS

website
Only had basic needs at the start
Partnered with private investor(s) (people we

Self-finance
Self-finance

K
EP

know)

K

Some help from college or university
EP
S3 - PRICING & DEMAND GENERATION
S3 Q7-8 - CUSTOMERS & PRICING STRATEGY
How customers feel about price
Happy
Unhappy
...but better than several years ago

C
UR

...but we can’t help them or subsidise as
financing options limited
financing sources available but most endusers don’t or cant access them
How customers pay for product or service

C
UR
C
UR
C
UR

...affects whether you have a store
UR
100% cash upfront
UR
Deposit and instalments
UR
...with payment on completion
UR
Don’t offer credit or other financing to one-off
customers
Try to point customers towards banks and
other financing institutions
Wire transfer

C
HA
C
ES
C
ES
C
ES
C

C

C
EP
C
ES

K

R
R
R

UR
External
orgs/schemes

UR
UR

R

How non-customers feel about price
Happy
Unhappy
No of Customers or projects

XXII

Response
Classification
s

Node
Classification
s

Pricing Strategy or Mechanism
Pricing or Customer Funding Strategy

C
UR
C

Combination
UR
Considering localisation to bring down price
for customer
...but can’t compete with the Chinese
prices

Help
customers
afford
Help
customers
afford

C
UR

C

HA

K
ER

K

EP

C
UR
K

C

...and producing in Africa doesn’t make sense for us
HA
Funding from international organisations
...but they would prefer if we were nonprofit
Innovative pricing mechanisms

customers can buy equipment, sell the
energy or water and use revenue to pay for
equipment
Exchange transport costs for labour

Fee-for-Service or Pay as you go

Microfinancing

...but not that easy

credit checks a bottleneck

Sell systems to bank, govt or other entity
and then end-users pay them
None - standard pricing scheme

Partnering with other local businesses

Partner with
IDOs
Partner with
IDOs
Help
customers
afford
Help
customers
afford
Help
customers
afford
Help
customers
afford
Help
customers
afford
Help
customers
afford
Help
customers
afford
Help
customers
afford
Help
customers
afford
Help
customers
afford

EP
K
EP

AP

V
UR

C
ES

R

V
ES

R

C
UR
C
UR
C
UR
C
UR
C
UR

UR

C
AP
C

UR
K
EP

XXIII

Price variations

Basic discounts, etc.

Volume discounts

We have a retail price for over-thecounter customers

Response
Classification
s
Help
customers
afford
Help
customers
afford
Help
customers
afford
Help
customers
afford

Node
Classification
s
C
UR
C
UR
C
UR

UR

C
AP

V
ES

R

C

...but no credit as these are the
UR

small systems
Chinese products cheaper
...but still won’t offer cheaper
Chinese products
industry suffering because of this
Offer cheaper Chinese products

'Migration paths' depending on
affordability

Help
customers
afford
Help
customers
afford

Solar price is changing too quickly to
carry stock
But it depends on customers - some
don’t want it right away
Type of Customers

C
AP

V

UR

UR

C
AP

V
ES

C
UR
OS

C
HA
C

C

US
C
US

Focus on commercial customers

agriculture, e.g. poultry farm

corporate entities

telecommunications businesses

tourism - resorts, hotels, lodges, etc.

Focus on rich expats

Focus on
alternative
customers
Focus on
alternative
customers
Focus on
alternative
customers
Focus on
alternative
customers
Focus on
alternative
customers
Focus on
alternative
customers

C
US
C
US
C
US
C
US
C
US
C
US

XXIV

R

Response
Classification
s
Focus on rural areas
...because most wind potential is in these
remote areas
Focus on Marginalised Sectors of Market
(BoP)
solar lanterns
They do not have enough money to buy
the products
But we cannot provide for free - we
need to get some money back
will serve those in urban areas
secondarily
storm and other weather conditions
make it necessary for blackouts
Focus on urban or middle class households

Government entities

hospitals, police stations, schools, etc.

Have done business outside of country as
well
NGOs and international organisations
University installation

Focus on
alternative
customers
Focus on
alternative
customers
Focus on
alternative
customers
Partner with
IDOs
Partner with
IDOs
Focus on
alternative
customers

Node
Classification
s
C
US
K
ER
C
US
C
V
UR AP
C
C
US UR
C
UR
C
US
V
AP
C
US
C
US
C
US
C
US
C
US
C
US

S3 Q9-11 - DEMAND
Convincing customers - creating demand

C
UR

Business well-established and well-known
UR
problem of demand will be solved if problem
of finance for end-users is solved
...but finance not necessarily a problem for
solar lighting
problem of local demand just needs some
sensitisation work - individual conversations
Highlights fact that it is cheaper than other
options in long-term, i.e. better investment
environmentally-aware people seem to
understand this more

Help
customers
afford

K

C
UR
UR

Marketing &
after-sales
Marketing &
after-sales

C
ER

UR
UR
UR

C
AP
C
EA
C
AP
C
AP

V
K
V
V

XXV

Response
Classification
s
reduction in the use of diesel or petrol
Highlights low electrification rate
Highlights power shortages
Highlights the need to avoid inferior
products
...because project failures affect
perception of the technology
Will only use green arguments where it's
appropriate
e.g. environmentalist individuals
...because they understand the price
of the technology
e.g. resorts
is a good sales pitch for them because
they get value from marketing their resort as green resort
Marketing Focus
Niche market
Our product is not for mass consumption designed for firms
Marketing Strategy

Marketing &
after-sales
Marketing &
after-sales
Marketing &
after-sales
Marketing &
after-sales
Marketing &
after-sales
Marketing &
after-sales
Marketing &
after-sales
Marketing &
after-sales
Marketing &
after-sales
Marketing &
after-sales
Marketing &
after-sales

Node
Classification
s
C
V
UR AP
C
V
UR AP
C
V
UR AP
C
V
UR AP

UR

UR
UR

C
AP

V

C
AP
C
AP

V
V

C
US
UR

C
AP
C

V

HA
C

Billboard
HA
go to communities or onsite
HA
Internet, website

C
UR
C

C

C
UR
C

C

HA
Microfranchising helps with marketing as well
HA
print media
HA
C

Radio or TV
HA
this will be next step
through the tender process
HA
Trade shows, conferences, seminars
HA
word-of-mouth, flyers, business cards
HA

C
EP
C
UR
C
UR

K
C
EP
C

XXVI

K

Response
Classification
s
If you don’t push it yourself nobody's gonna
help you
Don’t need to be as big as Coca-Cola

Node
Classification
s
C
C
HA UR
C
C
HA UR

S4 - SKILLS
Advertising for Employees
EA
Employment agency
EA
Networking and word-of-mouth
EA
Online
EA
Ease of finding employees with matching skills

K
ER
K
ER
K
ER
K
ER
K

K
K
K
K

ER
Depends...
...on type of technology

V
AP
K
EA

K

ER
ER

K
EA

K
UR

Trains employees in-house
...microfranchises

easy for electricians to take on as an
additional skill
Own tech - no one else can teach it
Partners with local technical training
institutes
gets graduates with basic technical or
engineering skills, and trains them
Difficult to find
...because other skills are a priority locally or
regionally
Best skills are outside country

Inclusive
BusinessMod
el
Basic Skills

K
ER

Own skills /
knowledge
Basic Skills

K
ER
ER

Basic Skills
ER

K
EP
K
EA

K
K

K
ER
ER

But employees from outside will not work
for local salaries
Local skills not suitable

K
EA
K

K

ER
K
ER

Does some general training of nonemployees
...such as other installers
...such as telecommunications workers who
might need to work on installed systems for repairs,
etc.

Basic Skills

K

ER

K
EA
K
EP
K
EP

K

ER

ER
Basic Skills
Basic Skills

K

XXVII

C

Does some general training or sensitisation of
customers

Concerns about giving ownership of the
technology or installation to the community,
Can’t just sell the product or technology you have to sell whole solutions

Response
Classification
s
Basic Skills /
Inclusive
BusinessMod
el
Inclusive
BusinessMod
el
Inclusive
BusinessMod
el

Node
Classification
s

HA

C
UR

C

C
UR

UR

Problem will be magnified when ongrid
market comes
Some problems you just have to wait and see
what comes up
Easy to find

C
AP

V

K
ER

Easy to train-up

Basic Skills
ER

Getting graduates who have done some
renewable energy-specific courses
...but this just means it's easy to find
people with the qualifications, not the experience
Have a consultant pool of people they can call
on to be part of projects
find new people through recommendations,
word of mouth
Employees arrive as interns from the
universities
Have good networks
We have the skills we need
Educating end-users - transferring necessary skills
and knowledge for technology use

Basic Skills

K
EA
K

K

ER
Basic Skills

K
ER

Own skills /
knowledge
Own skills /
knowledge
Basic Skills

K
ER
ER

K
EA
K

K

ER
Own skills /
knowledge
Own skills /
knowledge
Inclusive
BusinessMod
el

K
ER
K
ER
C
UR

Firm Employment and or Employees
Number of employees
10-15
10-12
13-15
...but i am only one with RE expertise
1-3
Market too small to have more employees
16-21
16-18
19-21

XXVIII

Response
Classification
s
224
25-36
25-27
34-36
40-42
4-9
4-6
7-9
90
Type of Skills
Not specific to RE

Node
Classification
s

Basic Skills

K
ER

Non-technical skills

Basic Skills

K
ER
K

Not just specific to RE - need people who
understand entire energy system
Specific to RE

ER
K
ER
K

Technical
ER
Electricians

Basic Skills

K
ER

...because in the early days of renewable
energy, electrical tradesmen would just be trained
for RE
...but nowadays we get some graduates
who have done RE-specific courses
engineering tradesmen and technicians

Basic Skills

K
ER

Basic Skills

K
ER

Basic Skills

K
ER

maintenance

Basic Skills

K
ER

S5 - INFRASTRUCTURE AND LOGISTICS
Ease of integrating into existing infrastructure
Difficult
for larger projects, need to get a lot of
permissions, etc.
lack of working building code
software needed to model this accurately not
relevant to local terrain - it is US-based
Easy
the absence of complex infrastructure makes
it easy
...because can create own infrastructure
...because can offer plug-and-play systems

K
EA

Easy to
maintain
Easy to
maintain
Easy to
maintain

V
AP
AP

V
HA
V

C

AP

XXIX

Response
Classification
s
We are ready for the ongrid market
Power only supplied on main roads
Significance of infrastructure needs and challenges
Not significant
It is a problem but not a big problem
Significant
...but tailor products and services to suit
needs locally
need to promote over-the-counter sales

Easy to
maintain

Node
Classification
s

UR
AP

try to find the simplest technology possible
to suit their needs
Local production of technology
considering local assembly to bring down
price for customer
Significance of logistics needs and challenges
Not Significant
Prefer to work with local suppliers for easier
transactions and closer relationships
Use subcontractors we know

Easy to
maintain
Easy to
maintain
Easy to
maintain

AP
EA
HA

Use networks
HA
Use networks
HA

Significant
Access to remote communities, etc.

...just logistically difficult

Roads and transportation

Focus on
alternative
customers /
Consulting
Focus on
alternative
customers /
Consulting
Focus on
alternative
customers /
Consulting

C
AP
V
UR
V
UR
K
HA
C
UR

V

C
EP
C
EP

K

C
C
C
C

K

C
HA

C
HA

C
HA

plans most work for only during dry
season

HA

sometimes have to just leave workers
out there on the islands
Cost of access

ER

C
EA
K
OS
C

K
C

OS
C

Reliability and scheduling of services for
HA

access

C

local logistics companies unreliable
HA

C

products get damaged along the way
HA

XXX

Response
Classification
s
so need to rethink packaging in
order to survive road conditions
Setting up a distribution network
Businesses have distribution rights for
different brands
...but hardly ever purchase from each

Use networks
Use networks

other
...unless it's urgent
Lack of distribution network also means
no after-sales service and support
Train villagers themselves, so they can
install and maintain locally
Use techs and solutions suitable for
these environments
Work with NGOs, in order to access their
networks
Existing international trade routes and
relationships
Easy to import from some countries,
difficult from others
Import or postal cost, bureaucracy, duties and
taxes
don’t have money to import
...so can’t keep stock

Easy to
maintain
Easy to
maintain
Use networks
Use networks
Consulting
Consulting
Consulting
Consulting

don’t have the size to import large enough
quantities - need to scale up
...so can’t get price breaks

Consulting

...so wholesale of RETs hasn’t really
taken off at all
S6 - INCUMBENTS
S6 - INCUMBENTS, NICHE, RELATIONSHIPS
Ease of finding niche within network of
incumbents
Difficult
hard to get support for new technology

Consulting

Consulting

Node
Classification
s
C
V
HA AP
C
HA
C
V
HA AP
K
EP
K
EP
C
C
HA UR
C
V
UR AP
C
V
UR AP
K
EP
C
HA
C
HA
C
C
OS HA
C
C
OS HA
C
OS
C
HA
C
OS
C
V
OS AP

EP
Easy
It's not a big industry - you know who the
other guys are
may take some time but not so difficult if
you are prepared and know what you are doing
One of the oldest in the industry

Exploit niche

K
ER

K

K
EP

Exploit niche
Exploit niche

K
ER

XXXI

we are continuously growing so we are
doing okay
Well-known within industry

Response
Classification
s
Relationships
with others
Relationships
with others

Node
Classification
s
K
K
ER EP AP
K
K
ER EP AP

Main players in local energy industry
Government entities
No government support for RE

K
ER
K

Relationship with government
EP
'The way business is done'
Difficult to start a business if you don’t
know people
Young men don’t do business, so didn’t
stand a chance
Work that utilities do
Internationals, NGOs, aid and development
agencies
Relationship with NGOs, aid, development
agencies
Relationship with aid or development
agencies
Relationship with NGOs

Relationships
with others
Relationships
with others
Relationships
with others
Relationships
with others
Relationships
with others
Relationships
with others
Relationships
with others
Relationships
with others

EP

K

K
EP
K
EP
K
EP

Other businesses
Changing market environment wrt potential
competitors
there was just 1
there were about 4
Chinese business
EP
Engineering and hardware companies
offering solar
Internationally-based or internationallyconnected companies
Manufacturers and Suppliers
Relationship with other local businesses

K
ER

ER

K
AP
K
AP
K

V
V

ER
K
EP

Competition
...but not really competition
...because serving different clients

Exploit niche
Exploit niche
Exploit niche

V
AP

...because there is just so much

Exploit niche

work

XXXII

V
V

...because they offer inferior quality

Response
Classification
s
Exploit niche

...which will affect their ability to

Exploit niche

services and products
survive in the market
...and they definitely won’t get
larger corporate contracts
competition will get stiffer when
ongrid market comes
we are ahead - competitors are
behind in their development
we just need customers - have
overcome the technical issues
others come to us as an authorised
service centre
used to be a BP solar distributor
We meet at workshops and conferences
We sometimes collaborate or partner
with other businesses
There are others like me...
Small-scale market is definitely
increasing
Still main players
NO
a lot of new entrants - many have come
and gone
YES
S6 Q19 - GOVERNMENT SUPPORT
Government interest starting to get better
...but still no options for funding
Government working on regulations and
infrastructure for ongrid
...but sceptical
...but this might decrease our market size
Maintaining relationship with development
partner gives more power to negotiate with
people need to do things to make the
government take note
Wide spectrum of governance-related
challenges
Corruption and lack of transparency or
integrity

Exploit niche
Exploit niche

Relationships
with others
Relationships
with others
Relationships
with others
Relationships
with others
Relationships
with others

Node
Classification
s
V
AP
V
AP
V
AP
K
V
EP AP ER
K
V
EP AP ER
C
UR
K
V
EP AP
K
V
EP AP
K
EP
K
EP
K
EP
K
V
EP AP

Avoid &
complain

Avoid &
complain
Avoid &
complain
Avoid &
complain
Avoid &
complain
Avoid &
complain
Avoid &
complain

K
EP

XXXIII

K
K

No financing for enterprises
No government support for RETs
a lot of talk and paperwork but few projects
are actually realised
power too cheap
Problems with government subsidies for
RETs
Problems with import duties, etc.
Problems with tax structure
Procedural frustrations

Response
Classification
s
Avoid &
complain
Avoid &
complain
Avoid &
complain
Avoid &
complain
Avoid &
complain
Avoid &
complain
Avoid &
complain
Avoid &
complain

Node
Classification
s

S7 - OVERALL BUSINESS INNOVATION
Community immersion

C
UR
V

Communal ownership
AP

K

Crowdfunding
ER
Fee for service models, incl pay as you go, e.g.
solar charging stations
Funded through Swiss Embassy in Abuja

AP

V
UR
K

C

C
AP
K

V

EP
Microfinancing
UR
Microfranchising
ER
Indirect sales - Selling technologies to financial
institutions or govt, to be managed by them

V
AP

XXXIV

Appendix VI – ‘Other’ Challenges Identified by Entrepreneurs in the Study
Rank
Participant ID

Other Challenge(s) Faced
(1-8)

BBS01

Challenging export and shipping linkages. Port landing and other charges around the Caribbean are a major problem.

3

CHL01

Administrative processes, including corruption, getting approvals (especially for projects on lands of First Nations people), etc.

1

CMN01

In Cameroon, there are many others! I would also include: grants/subsidies, after sales support & services, product quality and local availability

7

CR01

Bureaucracy!!

2

EC02

Problems to find people with the right certifications and academic qualifications/knowledge and certificates

1

ETH01

Getting different kinds of cookstoves suitable for different cooking habits and needs in rural vs urban areas, different cultures, etc.

5

ETH02

Distribution channels. Our SECs used to overcome this, to create new distribution networks.

7

FJ01

Availability of mature technologies

8

FJ02

Tender processes for pacific projects!

1

GH02

Software needed to do my work, i.e. too expensive to stay up-to-date with software updates and changes. Business is reliant on this software.

3
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Rank
Participant ID

Other Challenge(s) Faced
(1-8)
1. There are many different languages spoken in Guatemala, therefore communication is sometimes a challenge, 2. Average settlement size is too small,

GUA01

3. Landscape - communities difficult to access

2

First is the selection of appropriate renewable energy for Rural Development. Then building the local capacity for manufacturing the selected renewable
INA02

energy to make it economical, and reliable (through providing Guidance & Standard). Then it is also require long term supervision, to ensure that the

3

villagers are able to sustain the rural development
IND02

Product development

1

IND03

Cost of human capital

3

Distorted market and distorted policy environment. Policy environment does not support commercial development of REs, but it supports RE for access
KE01

KE03

(charity, energy access)
Market saturated with inferior products and services and too many international organisations

1

Major barrier to business in Nigeria is corrupt practices which lead to jobs going to companies that are not qualified and many installations being done
NIG01

PAN01

4

badly. This is not very good for the industry as general public see so many failed installations and they conclude that the technology does not work.

A lot of risk involved!

4

3
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Rank
Participant ID

Other Challenge(s) Faced
(1-8)
Terms of payment suggested by Filipino institutional customers are not acceptable - they want to pay after 30 days, but we want at least a

PH01

PNG01

2

downpayment!
Many of the communities have limited understanding of the concept of RE and therefore I spend more time in providing information and educating
those who are eager to learn.

2

The market is saturated with incompetent and uninformed energy "professionals". This provides mixed messages to potential customers, and as these
"professionals" are selling competing products and / or solutions, which are usually under-spec'd and of inferior quality. This makes it difficult to reSA01

educate a potential customer on why the "solution" they were quoted for won't work, and why our solution is double the price. When comparing like

3

solutions, we consistently have feedback that out pricing is very competitive. However, we only supply and install correct, working solutions using
trusted technology and components.
SEN01

Coordination of support instruments from bilateral and multilateral donors and support organizations

2

SOM01

We are in Somaliland, but investors don't know the difference between Somalia and Somaliland (lack of foreign understanding of the differences)

2

TLD01

Complicated licensing processes

1

Biggest challenge at the moment is cash flow, i.e. paying the regular monthly salaries of 11 people, which for a small consulting company is difficult to
TLD02

maintain as work / money does not come regularly

XXXVII

8

Rank
Participant ID

Other Challenge(s) Faced
(1-8)
AID is actually a major problem in Tonga! Warped market, because your customers are the aid donors, and you're catering to their needs rather than

TON01

those of the actual end-users.

8

TT01

Corruption

5

TZ01

Distribution channel

1

1. Government bureaucracy and corruption 2. Narrow tax base and onerous tax structure penalising compliant tax payers 3. Lack of understanding and
TZ02

buy in by government of renewables as part of strategic approach to power development

1

UG02

You must know someone to get work! This is very annoying, but it's the way business is done in Uganda.

2

ZA01

Skill shortages not a challenge for us, but definitely a challenge for Zambian government! ‘Other’ challenges include problems with administration.

2
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Appendix VII – Ethics Approval Documents for the Study
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Reporting Sheet for use ONLY for proposals considered at departmental level
__________________________________________________________________________________________

Form Updated: February 2011

HUMAN ETHICS APPLICATION: CATEGORY B
(Departmental Approval)

1.

University of Otago staff member responsible for project:
Professor Elizabeth Rose

2.

Department: Management

3.

Contact details of staff member responsible: elizabeth.rose@otago.ac.nz

4.

Title of project: Overcoming Obstacles: Entrepreneurial business models for
overcoming barriers to the commercialisation of renewable energies

5.

Indicate type of project and names of other investigators and students:
Staff Research

Student Research

Names

X

Names

Level of Study (e.g. PhD, Masters, Hons)

External Research/

Cle-Anne M. L. Gabriel
PhD

Names

Collaboration
Institute/Company
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6.

When will recruitment and data collection commence?
Recruitment: January 2013
Data collection: March 2013
When will data collection be completed?
June 30th 2014

7.

Brief description in lay terms of the aim of the project, and outline of research questions
(approx. 200 words):
The project will investigate the kinds of business models that have been adopted by
renewable energy entrepreneurs around the world, in order to uncover their
adaptation to barriers and to determine which ones have performed better. By
interviewing renewable energy businesspersons in a range countries (both
developing and developed), the research will investigate (1) the way that business
models address specific barriers to the uptake of renewable energy technologies as
well as (2) the performance of the firms studied. Thus the aim and research
questions are:
Aim: To understand how business models affect an entrepreneur’s ability to
overcome barriers and facilitate the commercialisation of renewable energy
technologies.
Research Questions:
1. How have renewable energy entrepreneurs structured their start-ups to deal with
identified barriers?
2. How are identified business models related to the economic performance of the
firms?
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8.

Brief description of the method. Please include a description of who the participants are,
how the participants will be recruited, and what they will be asked to do:Owners and managers of renewable energy businesses are being sought. Preferably,
the businesses will operate within the downstream parts of the renewable energy
value chain (specifically those at the end-user interface) (e.g. technology sales or
service, energy sales or service, consultancy, maintenance and repair, etc) and the
informant will possess knowledge of the structure of the business (i.e. overall
economic, environmental and social performance, sales and/or customers).
Participants will initially be contacted and recruited via email invitation. The internet
will be searched for eligible businesses with company websites and relevant
international organisations will be contacted for assistance in identifying potential
participants (purposeful sampling). The owners or managers of these companies will
then be contacted via email and invited to participate in the research. If the
manager agrees to participate, he/she will be asked for a referral to other businesses
or colleagues running similar businesses within their professional networks
(snowballing).
Phone/Skype Interviews will be conducted at dates and times that are convenient to
the participants. Interviews will be semi-structured and informants will be questioned
about aspects of the business that relate to source of financing, pricing strategy and
profit structure for example. Answers to these questions will be related to barriers by
asking the informants about the ways these aspects have helped them overcome
specific barriers. Informants will be asked about their firm’s performance – firm
performance indicators will be self-reported due largely to anticipated difficulty in
gaining access to the financial records of small businesses in foreign countries. Data
on firm performance as well as participants’ ranking of existing barriers and certain
basic firm demographics will be assessed by a short survey, which will be completed
by the participants before interviewing begins, so as to save time in the interview.
To be clear, the sequence of the inquiry will be survey first, then interview. It is
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anticipated that interviews will last approximately 1 – 1.5 hours. The interview
schedule and complementary survey are both attached in the Appendix.

9.

Please disclose and discuss any potential problems: (For example: medical/legal problems,
issues with disclosure, conflict of interest, etc)
Potential problems may arise due to issues with disclosure of company information,
particularly information that could lead to the identification of the firm. One potential
issue is potential participants’ anticipated hesitation to disclose information on the
performance of their firm. This issue has been addressed by the researcher’s
decision to use a self-reporting instrument developed by Gupta and Govindarajan
(1984) and Covin and Slevin (1989), which asks respondents to indicate, using a 10point Likert scale, both the importance of and satisfaction with various performance
indicators such as sales and cash flow for example. This scale is both quantifiable
and comparable and therefore offers a means of directly comparing the
performances of the firms involved.
Another potential problem is the anonymity of the participating firms and their
informants. Since many of the small businesses involved have already expressed a
desire to remain anonymous, all firm- and informant-identifying data will be kept
confidential and will be accessible only to the researchers named herein. Instead,
firms will be assigned alphanumerical Respondent IDs that will indicate only the
country in which the business is located (for instance, while TT01, TT02, etc will
refer to participants in Trinidad & Tobago, NZ01, NZ02, etc will refer to participants
in New Zealand).
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Applicant's Signature: ....................................................................
(Principal Applicant: as specified in Question 1, Must not be in the name of a student)

Signature of *Head of Department: ..........................................................................

Name of Signatory (please print): ………………………………………………….

Date: .....................................................

Departmental approval: I have read this application and believe it to be scientifically and ethically
sound. I approve the research design. The Research proposed in this application is compatible with
the University of Otago policies and I give my consent for the application to be forwarded to the
University of Otago Human Ethics Committee.
*(In cases where the Head of Department is also the principal researcher then an
appropriate senior staff member in the department must sign)

IMPORTANT: The completed form, together with copies of any Information Sheet, Consent
Form and any recruitment advertisement for participants, should be forwarded to the Manager
Academic Committees or the Academic Committees Assistant, Registry, as soon as the proposal
has been considered and signed at departmental level. Forms can be sent hardcopy to
Academic Committees, Room G23 or G24, Ground Floor, Clocktower Building, or scanned and
emailed to gary.witte@otago.ac.nz.
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[Reference Number as allocated upon approval by the Ethics Committee]
[Date]

Overcoming Obstacles: Entrepreneurial Business Models for Overcoming Barriers to
the Commercialisation of Renewable Energies
INFORMATION SHEET FOR PARTICIPANTS
Thank you for showing an interest in this project. Please read this information sheet carefully
before deciding whether or not to participate. If you decide to participate we thank you. If
you decide not to take part there will be no disadvantage to you and we thank you for
considering our request.
What is the Aim of the Project?
The project aims to understand how the business model used can affect the renewable energy
entrepreneur’s ability to overcome various challenges.
What Type of Participants are being sought?
Owners and managers of renewable energy businesses in developing countries are being
sought. Preferably, the businesses will operate within the downstream parts of the renewable
energy value chain (specifically those at the end-user interface) (e.g. technology sales or
service, energy sales or service, consultancy, maintenance and repair, etc) and the informant
will possess knowledge of the structure of the business (i.e. overall economic, environmental
and social performance, sales and/or customers).
What will Participants be Asked to Do?
Should you agree to take part in this project, you will be asked to participate in an interview
that will last approximately 1 hour. This interview will be a phone or skype interview. To
save time in the interview, you will also be asked to complete a short survey. Please be aware
that you may decide not to take part in the project without any disadvantage to yourself of
any kind.
What Data or Information will be Collected and What Use will be Made of it?
Data will be collected about aspects of the business that relate to overall profit structure (forprofit or non-profit), source of financing, pricing strategy, skills and training of employees,
any infrastructure used and any relationships with other local business entities. Answers to
these questions will be related to barriers by collecting data on the ways these aspects have
helped the business overcome specific renewable energy and entrepreneurship barriers. Data
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will then be collected on the overall performance of the firm. No personal details will be
required. Interviews will be recorded and only the researcher will have access to the raw data.
The data collected will be securely stored in such a way that only those mentioned below will
be able to gain access to it. Data obtained as a result of the research will be retained for at
least 5 years in secure storage. Any personal information held on the participants (such as
contact details, audio or video tapes, after they have been transcribed etc) may be destroyed at
the completion of the research even though the data derived from the research will, in most
cases, be kept for much longer or possibly indefinitely. The results of the project may be
published and will be available in the University of Otago Library (Dunedin, New Zealand)
but every attempt will be made to preserve your anonymity.
This project involves an open-questioning technique. The general line of questioning includes
only firm-related topics such as business model used, barriers faced and performance. For the
interview, the precise nature of the questions which will be asked have not been determined in
advance, but will depend on the way in which the interview develops. Consequently, although
the University of Otago Human Ethics Committee is aware of the general areas to be explored
in the interview, the Committee has not been able to review the precise questions to be used.
In the event that the line of questioning does develop in such a way that you feel hesitant or
uncomfortable you are reminded of your right to decline to answer any particular question(s)
and also that you may withdraw from the project at any stage without any disadvantage to
yourself of any kind.
Can Participants Change their Mind and Withdraw from the Project?
You may withdraw from participation in the project at any time and without any disadvantage
to yourself of any kind.
What if Participants have any Questions?
If you have any questions about our project, either now or in the future, please feel free to
contact either:
Cle-Anne Gabriel

and/or

Prof. Elizabeth Rose

Department of Management

Department of Management

+64 3 479 8035

+64 3 479 8182

cleanne.gabriel@otago.ac.nz

elizabeth.rose@otago.ac.nz

This study has been approved by the University of Otago Human Ethics Committee. If you
have any concerns about the ethical conduct of the research you may contact the Committee
through the Human Ethics Committee Administrator (ph 03 479 8256). Any issues you raise
will be treated in confidence and investigated and you will be informed of the outcome.
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Overcoming Obstacles: Entrepreneurial Business Models for Overcoming Barriers to
the Commercialisation of Renewable Energies

CONSENT FORM FOR PARTICIPANTS
I have read the Information Sheet concerning this project and understand what it is about. All
my questions have been answered to my satisfaction. I understand that I am free to request
further information at any stage.
I know that:1. My participation in the project is entirely voluntary;
2. I am free to withdraw from the project at any time without any disadvantage;
3. Personal identifying information (audio-tapes, etc) will be destroyed at the conclusion
of the project but any raw data on which the results of the project depend will be
retained in secure storage for at least five years;
4. This project involves an open-questioning technique. The general line of questioning
includes only firm-related topics such as business model used, barriers faced and
performance. The precise nature of the questions which will be asked have not been
determined in advance, but will depend on the way in which the interview develops
and that in the event that the line of questioning develops in such a way that I feel
hesitant or uncomfortable I may decline to answer any particular question(s) and/or
may withdraw from the project without any disadvantage of any kind.
5. The results of the project may be published and will be available in the University of
Otago Library (Dunedin, New Zealand) but every attempt will be made to preserve
my and my firm’s anonymity.
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I agree to take part in this project.

.............................................................................
(Signature of informant)

...............................
(Date)

This study has been approved by the University of Otago Human Ethics Committee. If you
have any concerns about the ethical conduct of the research you may contact the Committee
through the Human Ethics Committee Administrator (ph 03 479 8256). Any issues you raise
will be treated in confidence and investigated and you will be informed of the outcome.
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Notes concerning Category B Reporting Sheets
1.

This form should only be used for proposals which are Category B as defined in the policy document
"Policy on ethical practices in research and teaching involving human participants", and which may
therefore be properly considered and approved at departmental level;

2.

A proposal can only be classified as Category B if NONE of the following is involved:• Personal information - any information about an individual who may be identifiable from the data
once it has been recorded in some lasting and usable format, or from any completed research;
(Note: this does not include information such as names, addresses, telephone numbers, or
other contact details needed for a limited time for practical purposes but which is unlinked
to research data and destroyed once the details are no longer needed)
• The taking or handling of any form of tissue or fluid sample from humans or cadavers;
• Any form of physical or psychological stress;
• Situations which might place the safety of participants or researchers at any risk;
• The administration or restriction of food, fluid or a drug to a participant;
• A potential conflict between the applicant’s activities as a researcher, clinician or teacher and
their interests as a professional or private individual;
• The participation of minors or other vulnerable individuals;
• Any form of deception which might threaten an individual's emotional or psychological wellbeing.
• The research is being undertaken overseas by students.
[If any of the above is involved, then the proposal is Category A, and must be submitted in full to the University of Otago
Human Ethics Committee using the standard Category A application form, and before the teaching or research commences];

3.

Please ensure the Consent Form, Information Sheet and Advertisement have been carefully proofread;
the institution as a whole is likely to be judged by them;

4.

A Category B proposal may commence as soon as departmental approval has been obtained. No
correspondence will be received back from the University of Otago Human Ethics Committee concerning
this Reporting Sheet unless the Committee has concerns;

5.

Please submit a Category B Reporting Sheet immediately after it has been signed by the Head of
Department to the Human Ethics Committee:
Manager,
Academic Committees
Academic Services
Room G23, Clocktower Building
University of Otago
gary.witte@otago.ac.nz
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