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This book contributes to the emerging global discourse on sustainable 
entrepreneurship by highlighting its transformative potential to harmonise 
economic growth with environmental sustainability. It emphasises the role 
of innovative, sustainability‑driven entrepreneurs in reshaping production 
and consumption practices to achieve just and equitable economic, social, 
and environmental outcomes. By empirically investigating the renewable 
energy transitions in India, this book offers valuable perspectives from the 
Global South, enriching existing frameworks with insights into the unique 
contexts, opportunities, and challenges in emerging economies.

Through a mixed‑methods approach, the research synthesises diverse data 
sources, including personal interviews, field observations, policy documents, 
corporate reports, and secondary data analysis. This comprehensive 
methodology provides a detailed understanding of how sustainable 
entrepreneurial niches contribute to energy transitions, offering actionable 
insights for achieving systemic change.

This book intends to serve as a resource for researchers in sustainability; 
innovation studies; ecological economics; and Science, Technology, and 
Society (STS) studies. It also provides practical guidance for policymakers 
and practitioners working at the interface of energy, environment, and 
entrepreneurship. By integrating theory and practice, this work calls for 
collaboration among multilevel stakeholders, particularly in the emerging 
economy contexts, to co‑develop sustainability‑oriented strategies that drive 
economic growth while addressing pressing environmental and societal 
challenges.

Stuti Haldar is a postdoctoral researcher at CIRCLE (Centre for Innova‑
tion Research) Lund University, Sweden, and is affiliated with the Indian 
Institute for Human Settlements, Bengaluru, India. She has worked exten‑
sively on issues of climate change mitigation through transdisciplinary and 
place‑based approaches. Her work spans multiple areas including sociotech‑
nical transitions, governance, sustainable entrepreneurship and innovation, 
climate finance, energy and development policy, and justice perspectives.
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In loving memory of Mukti Dhara Singh, Ahuti Haldar 
and Kamal Haldar, and dedicated to my dear brother 
Stav Haldar

These words of yours have always been a source of 
persistence and ambition for me

“For every living thing that falls on this earth,
Life lays and befalls on it, some moments of joy and dearth.
When I fall off the branches of life,
I know I will have memories some grey and rife,
But for you swayed with me on the same branch,
I shall fall, and fall into greener pastures,
and hope and hope to see you rise.
Rise beyond the horizon, rise beyond the light,
rise above the zenith, rise above the plight.
The storms will not worry you,
the tides will not make you wry,
you will not relent you will not be shy.
What else shall please me more, if you rise beyond my hope,
What else shall please me more, when I fall,
If I was but a small part of the rope.”
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Foreword

Growing and unsustainable inequality is, in my opinion, the biggest chal‑
lenge that the contemporary world is either grappling with or failing to 
recognise. Fair chances at improving lives, driven by structured processes 
of enabling access to opportunities and means to acquire human capital, 
are and should be a normative and non‑negotiable goal. We have struggled 
with this but have made some progress. A lot needs to be done and should 
be done. At the core of this puzzle is an underappreciation of the realities 
of the fact that it is social and technical and not just social or technical. This 
book does exactly what is desirable, brings social and technical together, 
and leverages the moment and experience of entrepreneurship and its role 
in driving simultaneous social and technical transitions.

As someone who has long engaged with questions of system transfor‑
mation and climate action, I see this book as an essential addition to the 
discourse, not because it challenges existing frameworks, but because it 
thoughtfully creates virtuous evolutionary building blocks, extends those, 
stretches them, and illuminates on the idea of what change means and how 
it can be enabled and scaled. By focusing on renewable energy transitions in 
India, the author leverages an important moment in contemporary India to 
lay down the heuristic of transformative change.

One of the book’s key contributions lies in its recognition of the multi‑ 
layered and place‑specific dynamics that shape energy and for that matter, 
any transitions. Drawing on a detailed case study of Gujarat – an entrepre‑
neurial hub and a leader in renewable energy adoption – this work illuminates 
how entrepreneurs navigate the interplay of niche innovations, entrenched 
regimes, and broader landscape‑level forces. This multilevel perspective 
offers valuable insights not only for understanding energy transitions in 
India but also for advancing conversations on sustainable development.

What particularly resonates with me is the book’s ability to integrate 
conceptual rigor with grounded, empirical insights. The author’s engage‑
ment with the multilevel perspective is particularly noteworthy –  skilfully 
adapting this framework to the realities of the Global South, addressing its 
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often‑criticised technocentric and apolitical tendencies. By foregrounding  
the agency of entrepreneurs and embedding this analysis within India’s 
socio‑economic and cultural context, the author contributes to a more 
inclusive and human‑centric understanding of sociotechnical transitions. 
And this is what place‑based transformative dynamics constitutes.

Equally significant is the book’s focus on the transformative potential of 
sustainable entrepreneurship. Sustainability‑oriented entrepreneurs are not 
merely innovators; they are change agents who challenge dominant para‑
digms while creating pathways for more equitable and just futures. The 
book adds to our understanding of how these actors leverage opportunities, 
overcome barriers, and foster systemic change in resource‑constrained and 
institutionally complex environments. This perspective not only deepens 
the theoretical foundations of sustainable entrepreneurship but also pro‑
vides actionable insights for policymakers, practitioners, and entrepreneurs.

For India, which stands at the cusp of a massive energy transition, the 
relevance of this work cannot be overstated. The country’s ambitious decar‑
bonisation goals are underpinned by the need to ensure energy access, 
affordability, and reliability for its diverse population. By highlighting the 
conditions that enable sustainable entrepreneurship, the book offers a road‑
map for creating ecosystems that could potentially support innovation, 
simultaneously decentralise and empower development processes and over‑
come system discontinuities.

From my perspective, this book’s significance extends far beyond its 
immediate focus on renewable energy. It serves as a reminder of the power 
of interdisciplinary thinking and collaborative action in addressing global 
challenges. It aligns closely with my belief that systemic change requires 
collaboration, collective thinking, and testing of ideas, and to locate these 
dynamics in the context of people, institutions, and systems. The author’s 
commitment to bridging theory and practice, while centring the lived reali‑
ties of entrepreneurs, makes this work a valuable resource for all who are 
committed to building a sustainable and just future.

I commend the author for her contribution to this critical field and invite 
readers to engage with the insights in this book with curiosity and purpose. 
It is a work that not only informs but also inspires, offering a lens through 
which we can reimagine the role of entrepreneurship in creating sustainable, 
equitable, and resilient societies and futures.

Dr. Amir Bazaz,
Associate Dean,

School of Environment and Sustainability
Head, Infrastructure and Climate

Indian Institute for Human Settlements
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1	 Setting the stage
Sustainable entrepreneurship in 
sociotechnical transitions

1.1	 The rationale

The 21st century stands at a crossroads. Climate change is no longer a 
distant threat but an urgent reality, demanding transformative shifts in how 
economies function, societies evolve, and systems are organised (Calvin 
et al., 2023; Revi et al., 2022). Energy system transition is a key to such 
transformative change as 75.7 percent of the global greenhouse gas (GHG) 
emissions are attributed to energy utilities by end‑use (Ge et  al., 2024). 
Especially in emerging economies of the Global South, grappling with 
high cost of capital, resource scarcity, and social stratification, two dynamic 
concepts – sustainable entrepreneurship (SE) and sociotechnical transitions 
(including energy transition) – emerge as critical drivers of change. Against 
this premise, this book takes a deep dive into unravelling the complex and 
multifaceted processes that determine how entrepreneurial innovation can 
catalyse systemic shifts towards sustainability, particularly in the energy sec‑
tor in the Global South context.

SE is more than just the creation of businesses; it is a heterodox paradigm 
of innovation that prioritises environmental and social value alongside eco‑
nomic goals. Entrepreneurs operating in this space are not merely market 
participants; they are change agents who envision and enact new ways of 
producing, consuming, and living sustainably (Haldar, 2019c; Terán‑Yépez 
et  al., 2020; Thompson et  al., 2011). Their efforts are intrinsically tied 
to sociotechnical transitions, which refer to large‑scale shifts in societal 
systems – such as energy, transportation, or agriculture – towards more sus‑
tainable modes of production and consumption (Geels & Schot, 2007). 
These transitions are complex, requiring not only technological break‑
throughs but also shifts in societal norms, policies, and market structures.

India offers a compelling case study to examine this nexus. As a global 
leader in decarbonisation commitments, India has set ambitious targets – 500 
GW of renewable capacity by 2030 amounting to 50 percent of its installed 
electricity capacity through non‑fossil sources (MNRE, 2024). These efforts 
are underpinned by significant private‑sector participation, with 51 percent 

This chapter has been made available under a CC-BY-NC-ND license.
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of installed renewable energy (RE) capacity driven by the private sector. 
This indicates how private entrepreneurial ventures have the potential to 
convert policy ambitions into transformative outcomes.

Yet, gaps remain in the extant theoretical and empirical understanding of 
SE and sociotechnical transitions as distinct yet overlapping concepts. This 
becomes even more pronounced when dealing with often‑Western‑centric 
conception and operationalisation of these concepts. Given the emergent 
nature of scholarship on SE, there is a lack of consensus on what attributes 
sustainable entrepreneurial practices in different institutional, geographical, 
and sociocultural contexts. SE literature is hence highly fragmented and 
lacks extensive empirical enquiry – being mostly skewed towards conceptu‑
alising this phenomenon (Abbas & Bulut, 2024; Haldar, 2019c; Magro &  
Wilson, 2013; Shepherd & Patzelt, 2011). There is even less attention to 
exploring how entrepreneurship can serve as a tool for transforming whole 
systems towards more just and sustainable outcomes (Rosário et al., 2022). 
Thus, through this book we aim to develop a nuanced approach to under‑
stand energy transitions through the conceptual lever of sociotechnical 
transitions. In doing so, SE serves as an entry point to our exploratory 
approach. Under this broad objective, the book is organised around the fol‑
lowing interrelated questions.

• How can SE be conceptualised to integrate place‑based dynamics and 
institutional contexts?

• In what ways do sustainability‑oriented entrepreneurs act as change 
agents, shaping and driving sociotechnical transitions in energy and other 
critical systems?

• How do multilevel processes – spanning institutional frameworks, policy 
environments, market forces, and sociocultural conditions – facilitate or 
inhibit SE within India’s energy transition?

• What actionable insights can be drawn from the interplay of these pro‑
cesses to propose research, policy, and practice pathways that nurture 
ecosystems for SE in India and comparable contexts in the Global South?

1.2 A note on methods and intended audience

Adopting an inductive mixed methods approach, this work offers a 
place‑based analysis of intrinsic and extrinsic characteristics, barriers, and 
opportunities for SE in the RE sector of India, which can be applied to 
similar Global South economies. In doing so extensive review of secondary 
materials including government databases (e.g. Ministry of New and Renew‑
able Energy (MNRE) and Ministry of Power (MoP)), policy documents , 
technical reports, scientific articles, and grey literature was conducted to 
derive a theoretical, conceptual and contextual foundation for our analysis. 
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Thereafter, a convergent research design (Creswell & Creswell, 2018) was 
deployed to collect information on the multilevel processes and conditions 
that deter or strengthen performance of entrepreneurs across six districts of 
Gujarat, India.

Gujarat presents an interesting case as it is known for its culture of entre‑
preneurship (Streefkerk, 1997) – with ranking among top five Indian states 
in terms of ease of doing business1. The state boasts an impressive 28 giga‑
watts (GW) of RE capacity, which constitutes 51.41 percent of its total 
installed electricity capacity and contributes over 12 percent to the national 
RE mix. The critical role of the private sector is evident in Gujarat’s energy 
transition ambition – with 72 percent of the installed capacity being pri‑
vately owned, followed by 15 percent state owned and 13 percent centrally 
owned (NITI Aayog & Vasudha Foundation, 2025).

To collect primary insights, 54 entrepreneurs – mostly micro, small, and 
medium enterprises (MSMEs)  –  established in Gujarat, operating in the 
RE sector, were interviewed. These respondents were purposively sampled 
from a universe of around 300 entrepreneurs registered in the empan‑
elled list of Gujarat Energy Development Agency (GEDA), Government 
of Gujarat. GEDA is the nodal agency for RE development in the state. 
The interviews comprised a mix of open‑ and closed‑ended questions. The 
responses were then coded and analysed across types of business activity 
they were engaged in – services, manufacturing, and hybrid (i.e. both man‑
ufacturing and service). Follow‑up semi‑formal interviews were also con‑
ducted to obtain explanatory insights into the emerging patterns regarding 
motivations, challenges, and policy impacts. These insights help advance 
the Global North‑South discourse by surfacing how sustainability‑oriented 
entrepreneurs navigate complex environments, foster innovation, and drive 
sociotechnical change in specific institutional, economic, political, cultural, 
and geographic contexts.

The importance of this exploration lies not only in its place‑based and 
sector‑specific approach but it also presents wider global implications. SE as 
key driver of energy transitions – and similar systemic shifts –  represents a 
critical frontier for research and practice. It sits at the intersection of policy, 
market opportunities, and technological innovation, offering a lens to under‑
stand how large‑scale transformations can emerge from localised entrepre‑
neurial actions. The stakes are particularly high in the Global South, where 
sociotechnical transitions must address not only sustainability goals but also 
issues of equity, access, and social inclusion. Often alluded to as the energy, 
environment, and economy trilemma (Haldar, 2021b;  Haldar et al., 2023). 
Thus, this inquiry is not just academic – it is also relevant for entrepreneurs, 
policymakers, researchers, and students interested in entrepreneurship, 
sociotechnical transitions, energy policy, and innovation policy. Overall, it 
intends to open up a space for deliberating actionable solutions that balance 
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economic growth with environmental stewardship and social wellbeing. 
Although the empirical focus of this work lies within a Global South con‑
text, it is framed to speak to a broader global perspective. This surfaces both 
the transformative potential and the inherent complexities of aligning entr e‑
preneurship with sustainability – a phenomenon critical for achieving sys‑
temic change. By situating India’s experience within the broader multilevel 
perspective framework, we offer insights that are not only locally grounded 
but also highly relevant to audiences seeking to understand the dynamics of 
whole‑system transformations worldwide.

1.3 Organisation of the book

In line with its objectives, this book is organised into six interconnected 
chapters, each addressing critical facets of SE and its role in fostering 
 sociotechnical transitions, particularly with regard to transforming energy 
systems. By blending conceptual rigor with empirical insights, the chapters 
construct a coherent narrative that not only situates SE within the con‑
text of system transformation but also amalgamates global perspectives with 
place‑based realities.

The second chapter establishes the conceptual groundwork for under‑
standing SE. It traces the evolution of the concept, highlighting its inte‑
gration of economic, environmental, and social principles  –  advancing 
beyond the scope of conventional entrepreneurship. The chapter intro‑
duces core principles, such as entrepreneurial processes and sustainabil‑
ity management, that characterise this heterodox phenomenon. It also 
examines how SE has been interpreted and operationalised across diverse 
regional, institutional, and sociocultural contexts, offering a comparative 
lens to explore similarities and distinctions between the Global North and 
South.

The third chapter situates SE within the sociotechnical transitions litera‑
ture, with a focus on multilevel perspectives (MLP) and their application 
to energy transitions. This chapter explores the dynamic between environ‑
mental value creation, the imperative for energy transitions as a pathway to 
decarbonisation and development, in general, and SE’s role in navigating 
these complex processes. The analysis then moves to India, where the RE 
landscape is examined in terms of installed capacity, market size, and policy 
drivers, before narrowing in on Gujarat which is the site for our empirical 
analysis. As a leader in India’s energy transition and a hub for entrepre‑
neurial activity, Gujarat provides a rich context for uncovering the dynamics 
of SE and systemic change. The chapter also entails an exploration of the 
characteristics of sustainability‑oriented entrepreneurs (niche actors), who 
emerge as critical change agents within the broader transition imperative.

The fourth chapter investigates the evolution of RE policy in India, 
with a specific emphasis on the interplay between national frameworks 
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and subnational implementation. It highlights how central mandates 
such as the National Solar Mission, Renewable Purchase Obligations 
(RPOs), and the green open access rules are interpreted and operation‑
alised by states, shaping distinct RE trajectories. The chapter goes on 
to trace Gujarat’s long‑standing leadership in this domain, examining 
how its regulatory instruments, from feed‑in tariffs and net metering to 
repowering incentives and hybrid energy models, have evolved over time. 
It positions energy policy not merely as a tool of technology governance, 
but as a tool for institutional experimentation that enables or constrains 
SE. Drawing on the evolution of policy landscape in Gujarat, the chapter 
analyses how successive policy iterations have aimed to balance decar‑
bonisation goals with market  development, infrastructural readiness, and 
fostering an entrepreneurial ecosystem. The analysis also identifies persis‑
tent challenges, including land acquisition complexities, grid integration 
gaps, and uneven institutional coordination, which continue to medi‑
ate policy effectiveness. This policy backdrop provides critical context for 
understanding the enabling environment in which sustainability‑oriented 
entrepreneurs operate. By examining the regulatory mechanisms, insti‑
tutional capabilities, and strategic ambitions embedded in Gujarat’s RE 
policies, the chapter sets the stage for the empirical inquiry that follows.

The fifth chapter then goes on to investigate the factors that enable and 
constrain the development of SE in India and similar Global South econo‑
mies. By examining the policy, regulatory, and market conditions within 
Gujarat’s RE sector, this chapter highlights how sustainability‑oriented 
entrepreneurs navigate systemic challenges and leverage windows of oppor‑
tunity created by shifting regime and landscape dynamics. It offers insights 
into the multilevel processes that drive or hinder RE transitions, providing a 
nuanced understanding of how SE actors engage with networks, overcome 
barriers, and foster innovation in complex, often politically entrenched, and 
resource‑constrained environments.

The concluding chapter synthesises insights from the book so far, to pro‑
pose a comprehensive multilevel framework for energy (and similar infra‑
structure) transitions through the lens of SE. It emphasises the importance 
of a place‑based, human‑centric perspective on sociotechnical transitions 
that balances environmental sustainability, economic growth, and social 
equity. In light of recent climate change debates, the chapter discusses 
enabling conditions and policy propositions necessary to foster systemic 
responses to pressing sustainability challenges. The book concludes by out‑
lining avenues for future research and issuing a call to action for policymak‑
ers and practitioners to build supportive ecosystems for SE – as it stands as a 
critical lever to deliver on more equitable, environmentally sustainable and 
just socioeconomic development.

Thus, this work provides a multidimensional exploration of SE, substan‑
tiating theoretical inquiry with empirical evidence and practical applications. 
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It offers valuable insights for academics, policymakers, and practitioners 
interested in understanding and advancing the transformative potential of 
SE in achieving sustainable systemic change.

Note
 1 Inclusion. (2024, February 16). Gujarat ranks #5 in the SKOCH state of govern‑

ance 2023. INCLUSION – Mainstreaming the Marginalised. Retrieved  January 3, 
2025, from https://inclusion.in/state‑of‑governance/2024/02/gujarat‑ranks‑
2‑in‑the‑skoch‑state‑of‑governance‑2023/.

https://inclusion.in/state-of-governance/2024/02/gujarat-ranks-2-in-the-skoch-state-of-governance-2023/
https://inclusion.in/state-of-governance/2024/02/gujarat-ranks-2-in-the-skoch-state-of-governance-2023/
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2	 Sustainability‑driven 
entrepreneurship
Evolution of the concept and 
perspectives from Global North 
and South

2.1	 Introduction

As the world grapples with multiple interconnected challenges of resource 
depletion, climate change, and rising socioeconomic inequities, integrating 
sustainability principles in entrepreneurial practices is no longer a choice, 
but is a critical necessity. Several alternatives including social entrepreneur‑
ship, green entrepreneurship, institutional entrepreneurship, and, more 
recently, sustainable entrepreneurship (SE) have gained traction in business 
and sustainability research, to speak to the trilemma of balancing economic 
growth, environment, and social welfare. Despite the intuitive intrinsic hos‑
tility between entrepreneurship and environmentalism, evidence suggests 
that entrepreneurship has greater potential to sustain environmentalism, 
in comparison to any other form of imposed reform (Anderson, 1998). 
Thus, understanding how entrepreneurial value creation extends beyond 
purely economic goals is important both for developed and developing 
economy contexts. Historically, entrepreneurship has been primarily associ‑
ated with costs and profits through risk taking and innovation (Wennekers 
et al., 2002). Traditional approaches to businesses have although bolstered 
economic prosperity and innovation; they have been critiqued for their con‑
siderable negative externalities on society and ecosystems (Haldar, 2019b). 
These challenges are even more pronounced in developing nations where 
rapid urbanisation and industrialisation often comes at the cost of social and 
environmental injustices (Haldar et al., 2023; Haldar & Sharma, 2022a). 
The transition towards this novel paradigm of SE presents an opportunity to  
integrate social, economic, and environmental value in production prac‑
tices, for both new enterprises and incumbent firms. Hence, challenging 
the conventional perceptions on profitability and responsible production 
and innovation, being mutually exclusive. SE ‑ a heterodox phenomenon 
that embodies elements of different forms of entrepreneurship including ‑  
conventional, green, and social entrepreneurship enables us to demon‑
strate how such innovative entrepreneurial practices are central to inclusive, 
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equitable, and environmentally just transformations in production processes 
(Hall et al., 2010).

However, this is not a simple process. The transition towards SE is complex 
and entrenched within multiple hurdles especially in resource‑ constrained 
economies of the Global South. In terms of extant research, a major gap 
remains in the lack of a comprehensive theoretical or conceptual frame‑
work that fully depicts the dynamism and context‑specific characteristics of 
SE (Thompson et al., 2011). Until recently, research in the field of entre‑
preneurship was directed towards answering why some individuals become 
entrepreneurial, while others do not (Erikson, 2001; Kirzner, 2015)  –   
rather than explaining the characteristics of entrepreneurial practices these 
people engage in. Another core area of study has been on how to foster 
more entrepreneurship, often measured by entry rates, profitability, invest‑
ments, etc., rather than how entrepreneurship can lead to social value cre‑
ation (Eckhardt & Shane, 2003; Kirzner, 1990). However, the past two 
decades have witnessed a proliferation of scholarly work (mostly from the 
Global North) exploring the non‑economic motives and outcomes of entre‑
preneurial action. Yet the concept of SE is still emerging, fragmented, and 
lacks empirical and conceptual rigor especially in the developing nations 
context, where the need for sustainable development and just transitions is 
of utmost urgency (Spence et al., 2011).

In addition to academic research, SE especially in the Global South 
regions is faced with considerable practical challenges. The regulatory 
and institutional environments in these regions are often inconsistent 
and underdeveloped, making it difficult for SE to garner support. This 
results in lack of protected niches for this new breed of entrepreneurs 
hence pitching them against conventional profit‑oriented businesses that 
do not internalise the environmental and social costs of their operations 
(Dean & McMullen, 2007). This further highlights the vitality of under‑
standing and implementing policy and regulatory interventions to foster 
an ecosystem for SE.

Another facet of SE is the need to enable a more socially just transition –  
i.e. the costs and benefits of such business practices across different sectors 
are equitably distributed among different actor groups (Haldar et al., 2024). 
While SE aims at addressing societal challenges, there is a possibility that 
they may reinforce asymmetric power relations at the cost of the interests of 
marginalised and vulnerable social groups. This is a key concern in develop‑
ing nations where the socioeconomic inequities are often more magnified 
(Bouzarovski & Simcock, 2017; Munro, 2023). This calls for a nuanced 
approach to entrepreneurship that accounts for diverse contexts and needs 
and incorporates principles of justice while working towards achieving the 
goals of sustainable development. Examples of grassroots and frugal innova‑
tions that adopt a bottom‑up approach to address local needs have hence 
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garnered attention in SE discourse specific to the Global South (Kumar & 
Sharma, 2024; Orozco‑Meléndez & Paneque‑Gálvez, 2022).

In this context, recognising that SE can emerge as a powerful catalyst for 
transformative change towards more equitable, just and sustainable socie‑
ties across different regional contexts ‑ there is a need to overcome theo‑
retical gaps and policy bottlenecks ‑ including development of conducive 
regulatory frameworks, entrepreneurship and industrial policies, and market 
mechanisms, etc. Thus, this chapter offers a deep dive into the conceptual 
and theoretical underpinnings of the emerging phenomenon of SE. First, 
it traces the evolution of SE as a heterodox form of entrepreneurship that 
mandates an innovative individual’s obligations towards the three pillars of 
sustainability. Highlighting the need for more context‑specific understand‑
ing and operationalisation of SE, this chapter further goes on to discuss 
the regional dynamics that shape the outcomes and orientation of sustain‑
able value creation in entrepreneurial practices across the Global North and 
South economies given their distinct institutional, resource, cultural, socio‑
economic and policy environments.

2.2 Evolution of a heterodox concept

As discussed above, with growing global consensus on the urgency of 
 climate action both economies in the Global North and South are asserting 
the need to intensify the pace of economic development, while minimising 
the risks posed to natural systems. This is especially true for developing 
economies that strive to meet decent standards of living, develop capac‑
ity for adaptation and mitigation against climate risks, while also decar‑
bonising and growing their economies. To this end, entrepreneurship has 
been established as a mechanism to generate economic benefits, revital‑
ise regional identity, and stimulate innovation processes (Hoogendoorn 
et al., 2015; Kirzner, 2015; OECD, 2013; Segal et al., 2005). Theories of 
entrepreneurship identify an entrepreneur as an innovator who bears risks 
while applying new techniques in production with the motive of reduc‑
ing costs and thereby raising the profit margin (Pesciarelli, 1989; Smith & 
Chimucheka, 2014; Stark, 2004). Hence, entrepreneurs are catalysts for 
economic change; and economic development can be achieved by their 
actions of inducing innovations to bring about creative destruction in the 
economy (Swedberg, 2000). But this conceptualisation of entrepreneur‑
ship laid sole focus on wealth generation, calling for rethinking of the goals 
of entrepreneurship in the context of increasing climate vulnerabilities and 
societal challenges (Sarango‑Lalangui et  al., 2018). This led to a shift in 
the conception of entrepreneurship beyond mere economic value creation 
to achieving non‑economic benefits such as environmental sustainability 
and social wellbeing (Dean & McMullen , 2007; Schaltegger & Wagner, 
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2011; Shepherd & Patzelt, 2011). As a result, the interest of companies 
and  entrepreneurs has developed in the direction of understanding the real 
impact of their business on society and environment (Aghelie et al., 2016).

The concept of sustainable entrepreneurship (SE) is rooted in the need to 
understand how and why existing businesses can be made environmentally 
and socially responsible? There are several semantic and philosophical argu‑
ments attributing to this puzzle. For instance, a couple of concepts including 
‘green entrepreneurship,’ ‘ecopreneurship,’ and ‘ environmental entrepre‑
neurship’ in the early 1990s, were increasingly being used to study the green‑
ing of managerial practices (Bennett, 1991; Berle, 1993; Blue, 1990).  
Researchers working on green entrepreneurship argued that contrary to con‑
ventional belief, the ‘ecological movement’ has potential to create new mar‑
ket opportunities for expansion of sustainability‑driven businesses rather than 
being a drain on economic activities (Elkington, 1986; Quinn, 1971). ‘Social 
entrepreneurship’ and ‘Corporate Social Responsibility (CSR)’ are also con‑
cepts often deployed in an attempt to respond to the question of how start‑ups 
and even incumbent enterprises can function more responsibly. In contrast 
to ecopreneurship, green entrepreneurship and similar concepts with domi‑
nant focus on environmental challenges (Schaefer et al., 2015; Schaltegger, 
2002), social entrepreneurship holds social value cr eation through promoting 
welfare of people and communities – including marginalised and vulnerable 
social groups at its core (Schaefer et al., 2015). Hence, under this concep‑
tion both not‑for‑profit and profit‑oriented enterprises aim at creating social 
value through deeming profits as a means to such social ends (Nikolaou et al., 
2018). Although these concepts demonstrate some overlaps and there have 
been attempts to define and categorise such sustainability‑oriented entrepre‑
neurial practices, this field of enquiry is relatively new and hence is fragmented 
and poorly understood (Haldar, 2019a, 2019b, 2019c; Schaper, 2002). For 
instance, CSR is often considered as a separate concept from SE as these are 
mere strategies of firms to invest in some sustainability areas, while maintain‑
ing economic gains as their core principle. Hence, any social or environmental 
benefits are an accompanying outcome of such enterprises while not being 
embedded in the operations and organisational goals. This often risks the 
CSR activities to emerge as superficial and lacking long‑term commitments 
to sustainability goals (Hansen & Schaltegger, 2013).

In generic terms sustainable entrepreneurs extend beyond the purview of 
conventional and green entrepreneurship, to be positioned as change agents 
committed to seeking a balance between social, economic, and environmen‑
tal goals (Aghelie et al., 2016; Belz & Binder, 2017; Haldar, 2021a; Muñoz &  
Cohen, 2018; Muñoz & Dimov, 2015; Urbaniec, 2018). However, as is 
common in most emerging concepts, SE witnessed a proliferation of diverse 
definitions, resulting in a lack of a theoretical framework that can build con‑
sensus in the literature.
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There are two dominant approaches towards understanding SE. First, 
the sustainable management perspective – highlights the centrality of the 
triple bottom line (Elkington, 1986; Slaper & Hall, 2011) and sustainable 
development agenda, while entrepreneurial activities are subordinate to this 
conception. Under this approach, SE refers to a conscious decision to ana‑
lyse the real impact of businesses on social, economic, and environmental 
dimensions (Urbaniec, 2018). This means “the continuing commitment 
by businesses to behave ethically and contribute to economic development 
while improving the quality of life of the workforce, and their families, the 
local and global community as well as future generations”(Crals & Vereeck, 
2005).

Second, the entrepreneurial perspective – positions SE as a mix of the 
triple bottom line and the entrepreneurship process (Pacheco et al., 2010; 
 Patzelt & Shepherd, 2011). This approach highlights the relationship between 
entrepreneurs and opportunities – entrepreneurs being perfectly aware of 
the environmental impact of their businesses (Belz & Binder, 2017; Dean 
& McMullen, 2007). This points to the understanding that sustainable 
development presents conditions for creating innovative business models, 
as entrepreneurs recognise long‑term entrepreneurial opportunities. Hence, 
aligning with the entrepreneurship theory approach, SE refers to “the exam‑
ination of how opportunities to bring into existence ‘future’ goods and 
services are discovered, created, and exploited, by whom, and with what eco‑
nomic, psychological, social, and environmental consequences”(Cohen &  
Winn, 2007). Table 2.1 presents a compilation of definitional attempts at 
SE from both of the above‑mentioned approaches.

So far, it is evident that there are multiple perspectives and semantic 
debates regarding SE, which results partly from its novelty as a concept. 
However, sustainable development or sustainability which forms the basis 
for this new form of entrepreneurship is a more tangible and theoretically 
evolved concept. The most common understanding of sustainable develop‑
ment refers to “development that meets the needs of the present generation 
without compromising the ability of the future generation to meet their 
own needs” (Brundtland & Khalid, 1987). Thus, there exists a general con‑
sensus on the three pillars of sustainability – people, planet, and profit – also 
referred as the triple bottom line (Arowoshegbe et al., 2016). From a pol‑
icy perspective, this approach is at the core of United Nations (UN) and 
national and sub‑national policies to foster an entrepreneurial ecosystem 
that synthesises and delivers on social, environmental, and economic dimen‑
sions (Larsson et al., 2016).

Similar to conventional entrepreneurship, SE also operates through 
innovative business models that represent the interaction between value ele‑
ments and value flows within these ventures. Thus, it is important to explore 
how SE can make a business case – i.e. ensure profitability by clearly defining 
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Table 2.1 Conceptual evolution of sustainable entrepreneurship

Approach Sustainable management

S.no Definition Sources

1

2

3

4

5

Approach

S.no

1

2

The continuing commitment by businesses 
to behave ethically and contribute to 
economic development while improving 
the quality of life of the workforce, their 
families, the local and global community 
as well as future generations

An innovative, market‑oriented, and 
personality‑driven form of creating 
economic and societal value by means 
of break‑through environmentally or 
socially beneficial market or institutional 
innovations

Is focused on the preservation of nature, 
life support, and community in the 
pursuit of perceived opportunities to 
bring into existence future products, 
processes, and services for gain, where 
gain is broadly construed to include 
economic and non‑economic gains to 
individuals, the economy, and society

A way of generating competitive 
advantage by identifying sustainability as 
new business opportunities, resulting in 
new and sustainable products, methods 
of production, or ways of organising 
business processes in a sustainable way

The types of business development 
practices that provide new opportunities 
for innovative corporate activities at the 
nexus of ecological and social issues

Entrepreneurship process

Definition

The process of discovering, evaluating, 
and exploiting economic opportunities 
that are present in market failures which 
detract from sustainability, including 
those that are environmentally relevant

The examination of how opportunities 
to bring into existence ‘future’ goods 
and services are discovered, created, 
and exploited, by whom, and with what 
economic, psychological, social, and 
environmental consequences

Crals and Vereeck (2005)

Schaltegger and Wagner 
(2011)

Shepherd and Patzelt 
(2011)

Lans et al. (2014)

Urbaniec (2018)

Sources

Dean and McMullen 
(2007)

Cohen and Winn (2007)

(Continued)
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Approach Sustainable management

S.no Definition Sources

3

4

5

6

7

The teleological process aiming at the 
achievement of sustainable development, 
by discovering, evaluating, and 
exploiting opportunities and creating 
value that produces economic prosperity, 
social cohesion, and environmental 
protection

The discovery and exploitation of 
economic opportunities through the 
generation of market disequilibria that 
initiate the transformation of a sector 
towards an environmentally and socially 
more sustainable state

The discovery, creation, evaluation, and 
exploitation of opportunities to create 
future goods and services that are 
consistent with sustainable development 
goals

The discovery, creation, and exploitation 
of opportunities to create future goods 
and services that sustain the natural 
and/or communal environment and 
provide development gain for others

The recognition, development, and 
exploitation of opportunities by 
individuals to bring into existence future 
goods and services with economic, 
social, and ecological gains

Katsikis and Kyrgidou 
(2007)

Hockerts and 
Wüstenhagen (2010)

Pacheco et al. (2010)

Patzelt and Shepherd 
(2011)

Belz and Binder (2017)

Source: Adapted from (Terán‑Yépez et al., 2020).

Table 2.1 (Continued)

products and services, target markets, and anticipated costs, risks, etc. (Scott &  
Thompson, 2012). The next section would therefore identify the core 
organisational strategies deployed by entrepreneurs to create value across 
the three pillars of sustainability.

2.2.1 Business models for sustainability

Sustainable business models entail a simultaneous focus on generation, 
delivery, and capture of social, environmental, and economic value. Value 
creation and delivery refer to critical business practices intended towards 
development of market offerings, managing channels and partners, mobilis‑
ing resources, and using technologies and innovating (Dhahri et al., 2021). 
Value capture refers to defining cost structures and acquiring revenue 
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streams. Hence, sustainable business models are “sources of competitive 
advantage in which incorporating sustainable value proposition, value crea‑
tion, and value capturing mechanisms bear economic benefits to the com‑
panies” (Porter & Kramer, 2011).

A crucial development brought about by SE is the transition towards a 
more service  – oriented approach wherein the business model is devised 
to integrate economic, social, and environmental value – hence creating a 
more holistic meaning of value itself (Dickel, 2018). Thus, value integration 
in these business models would mean that enterprises can maximise financial 
benefits, society benefits from the business activities, and ecological chal‑
lenges are also catered to (Figure 2.1). In this sense, SE potentially deliv‑
ers greater stakeholder satisfaction, as such innovative business models are 
devised to generate higher value for consumers by contributing to society 
and organisational development.

Strategies predominantly used in sustainability‑oriented business models 
include clean technologies, product stewardship, sustainability visions, and 
pollution/GHG reduction. These strategies support sustainability targets 
such as equitable distribution of resources, poverty alleviation, increasing 
accountability and procedural justice, waste reduction, and minimising car‑
bon footprint (Evans et al., 2017). Hence business models for sustainability 
in accordance with such strategies and drivers, aim at accounting for the 
interests of multiple stakeholders, rather than prioritising the demands of 
shareholders (Contreras & Rodríguez, 2015). Sustainability is not always 

Figure 2.1 Value integration for sustainable entrepreneurship.
Source: Adapted from (Evans et al., 2017).
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achieved through product innovations in the form of introduction of green 
products and technologies, rather sustainable value creation can also be 
achieved through process innovations. For instance, innovative business 
models integrating more procedurally just strategies, based on exchanges 
and relations with multiple stakeholders (Gray et al., 2014), especially with 
the emergence of digital technologies, social media, consumer forums, etc., 
are important spaces through which consumers are empowered to influence 
business practices. This is an opportunity identified by sustainability‑driven 
entrepreneurs as they innovate business models to transform consumers 
from passive to active co‑creators of value and organisational processes 
(Evans et al., 2017; Haldar, 2019c). Consumer data including consumption 
patterns, expectations, and challenges are crucial inputs for SE.

Hence, there are four characteristics that distinguish sustainable business 
models from conventional ones (Boons & Lüdeke‑Freund, 2013). First, 
the value proposition of a sustainable business model is that of social and/
or environmental value, accompanied by economic value. Second, the value 
chain of these business models also demonstrates supplier responsibility 
towards the firm’s stakeholders. Third, promotion of sustainable consump‑
tion is also a key goal. Last, the financial model for sustainable business 
models also accounts for social and ecological costs in addition to economic 
gains.

Not only sustainability‑oriented businesses from their inception but also 
incumbent firms that aim at incorporating sustainability principles in their 
operations at later stages of their establishment are benefitted by sustainable 
business models across different industrial sectors. Scholarship on SE has 
explored application of such business models in energy, healthcare, fashion, 
agri‑food, construction and engineering, and hospitality industries. This 
concept also finds application in both emerging and developed economies. 
In the next section, we look at how SE perspectives have been articulated 
and operationalised in the Global North and South economies, given their 
diverse resource bases, social, institutional, and political contexts.

2.3 Surfacing diverse global perspectives

Recent academic literature has observed a proliferation of SE in both organ‑
isational and individual contexts. Given the potential of economic activities 
to cause ecological disruptions and exacerbate social inequities, understand‑
ing the conception and application of SE is imperative for both developed 
and transition economies. So, in the past three decades (since late 1990s) 
SE has evolved from an abstract idea to a more practical and pressing phe‑
nomenon, driven by multiple global, national, and sub‑national challenges 
such as food and energy security, climate change, economic instability, envi‑
ronmental degradation, and resource scarcity (Anbarasan & Sushil, 2018). 
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The extant literature on SE suggests notable differences as well as overlaps 
between the Global North and South economies.

2.3.1  Sustainable entrepreneurship in Global North versus South 
economies

In terms of impact, number of publications, and publishing systems, 
the domain of SE is mainly dominated by Global North perspectives  
(Contreras & Dornberger, 2022). When looking at central concerns, SE 
scholarship in the Global North is primarily aimed at resolving environmen‑
tal challenges, while in the Global South – in often emerging economies, 
research and practice in this domain grapples with societal and economic 
concerns. This points out to the fact that a one‑size‑fits‑all approach to SE 
may not benefit all regions and stakeholders equitably (Yazdani & Dola, 
2013). SE strategies in the developing world are hence more focused on busi‑
ness success as the primary goal, and social and ecological values, although 
recognised, are secondary objectives. Conceptually, a major gap remains 
in the lack of more context‑specific theorisation and operationalisation of 
SE emerging from developing nations, characterised by often‑resource‑con‑
strained and complex sociopolitical and institutional environments (Contre‑
ras & Dornberger, 2022).

A comparison of articulation and implementation of SE across varied 
global regions demonstrate how the landscape for economic, environmen‑
tal, and socially beneficial business practices are often shaped by diverse and 
multilevel socioeconomic, institutional, technological, and cultural contexts 
(Coenen et  al., 2012; Ioannou & Serafeim, 2012; Urbano et  al., 2019). 
The economic conditions for SE are considerably different between Global 
South and North economies. The Global North – mostly developed econo‑
mies are characterised by stronger institutions, and robust and formalised 
industrial sectors. This means entrepreneurial strategies towards sustainabil‑
ity goals often integrate advanced innovation and technological solutions 
(Wagner, 2017). Entrepreneurial opportunities in these regions stem from 
economic stability, and institutional support for sustainability objectives 
which is driven by consumer demand, regulations, and CSR frameworks 
(Cohen & Winn, 2007; McMullen et al., 2008; Stenholm et al., 2015). The 
core targets for SE in developed nations comprise making business sense 
for climate solutions including reducing carbon footprints, transitioning to 
RE, and greening existing business models (Schaltegger & Wagner, 2011). 
On the contrary, the economic context in Global South economies is often 
marked by poverty, informality, resource constraints, and underdeveloped 
infrastructure (Kumar & Sharma, 2024). Research conducted on SE in 
these Global South contexts mainly addresses the bottom of the pyramid 
(BoP) concerns. BoP refers to an impoverished population that is unable to 
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meet basic needs, most of which reside in developing nations (Vachani & 
Smith, 2008). Hence, SE in these contexts is often necessity driven, with a 
dominant focus on addressing immediate socioeconomic paucities includ‑
ing affordable and reliable energy, clean water, healthcare, transport, etc. 
In this backdrop, grassroots innovation and frugal innovation that aims at 
developing cost‑effective solutions catering local needs are a common phe‑
nomenon linked to sustainability (Halme et al., 2012; Radjou & Prabhu, 
2015). Hence, entrepreneurs develop practical and low‑cost approaches to 
achieve economic and social sustainability through adaptive solutions that 
speak to the resource‑constrained contexts of the Global South (Read et al., 
2016).

Social and cultural contexts are also important determinants of the goals 
and strategies adopted by SE. In the developed economies of the Global 
North, the prominent discourse on environmental sustainability shapes con‑
sumer demand for sustainably produced goods and services. This cultural 
and behavioural focus towards environmental sustainability presents oppor‑
tunities for entrepreneurs to align their business practices to tap into markets 
that value responsible production and consumption (Par rish, 2010). This 
societal preference for environmental value reflects in the integration of sus‑
tainability principles in brand identity and sophisticated marketing strategies 
of businesses. However, in the developing economies, sociocultural values 
are deeply entrenched with community needs, beliefs, and struggles around 
public infrastructure access. SE in these settings hence takes the form of 
community‑oriented approaches to achieve poverty alleviation, social inclu‑
sion, and empower vulnerable social groups (Kimmitt & Muñoz, 2018). 
Grassroots innovation and bottom‑up initiatives are common mechanisms 
to resolve pressing local concerns. Such an approach to SE depicts more 
commonality with social entrepreneurship wherein enterprises are embed‑
ded within the social and cultural fabric and aim at directly addressing the 
needs of local communities (Ney et al., 2014). Participatory approaches and 
co‑creation of innovations are a dominant feature of such entrepreneurial 
practices (Mair & Marti, 2009).

The varied institutional and regulatory contexts also impact the way SE 
is understood and implemented in different regions of the world. In the 
developed world, regulatory instruments including tax benefits, preferential 
funding, research and development (R&D) support, viability gap funding, 
etc., incentivise sustainable business models. International and government 
agencies through discourse shaping and policy mechanisms are actively 
involved in steering business innovations towards sustainable production 
(York & Venkataraman, 2010). However, Global South economies are 
often faced with inconsistent and weak institutional environments for SE. 
This is often due to political instability, resource constraints, complex and 
lengthy certification and clearance procedures, bureaucracy, and corruption 
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(Haldar, 2022; Haldar & Tripathi, 2023). In such contexts, SE is often 
dependent on informal networks, civil society organisations, subsidies, tax 
rebates, and international aid to sustain their ventures (George et al., 2012; 
Haldar, 2022). In these emerging economies, as the regulatory ecosystem 
is typically less mature, SE often develops and operates outside of formal 
institutional settings, taking a more bottom‑up and frugal approach (Anan‑
thram & Chan, 2021; Hossain, 2020).

The form of innovations that drive sustainability in business practices 
also depicts distinct patterns in the Global North and South economies. 
Benefiting from well‑established infrastructure and services, access to global 
markets and technologies, the entrepreneurs in Global North economies 
undertake innovative practices that are high‑tech solutions to achieve sus‑
tainability targets. Such innovations include RE technologies, green prod‑
ucts, and digital platforms that align with consumer preferences and follow 
environmental standards (Hockerts & Wüstenhagen, 2010). Thus, SE in 
these regions is often characterised by sophisticated technological inno‑
vations. While in the Global South, sustainability values are approached 
through frugal innovation, i.e., developing affordable and less complex 
solutions to address local needs, tailored to the local contexts (Basu et al., 
2013). Such innovations are more inclined towards generating social and 
economic value, while environmental value is an accompanying outcome. 
Some elements of SE in Global South include small‑scale RE solutions, agri‑
cultural innovations, and low‑cost cooling systems, etc. – resource‑efficient 
approaches for addressing concerns of low‑income communities (Radjou & 
Prabhu, 2015). SE in these regions is oriented towards adopting existing 
technologies to local needs, to achieve affordability and scalability, rather 
than cutting‑edge sophisticated technological innovations (Read et  al., 
2016).

In terms of core sustainability objectives, the resource, institutions, policy, 
and social and cultural contexts in different regions shape what is deemed 
critical for SE. Values prioritised by sustainability‑oriented entrepreneurs in 
diverse global contexts reflect the differing challenges and needs of these 
regions. In the developed countries, sustainability priorities predominantly 
align with global environmental goals including biodiversity conservation, 
reducing GHG emissions, fostering a circular economy, etc. (Schaltegger &  
Wagner, 2011). These objectives are embedded in business strategies and 
are pushed by regulatory standards, policy incentives, and consumer demand 
for sustainable production and consumption. In the Global South, SE 
objectives include addressing basic infrastructure and service needs –water, 
energy, sanitation, housing, etc. – hence improving human wellbeing and 
generating livelihoods. Agricultural innovations are a common outcome of 
SE given the paucity of resources in these economies (Haldar & Sharma, 
2022b; Kumar & Sharma, 2024; Mair & Marti, 2009). Hence, the primary 
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focus of SE in Global South regions entails creating economic and social 
value, especially for underserved communities, addressing local scarcities, 
and ultimately contributing to broader development needs.

As discussed in this section, it is evident that SE as a concept has emerged 
mainly from the Global North, with limited attention to the contextualities 
and challenges of the developing economies. Although with the prolifera‑
tion of the field now there is growing evidence how this concept is per‑
ceived, articulated, and operationalised differently under diverse regional 
contexts, that speak to the resource, technology, socioeconomic, and politi‑
cal realities of these regions. It is noticeable that SE priorities in the Global 
North are aligned more strongly with environmental objectives, while those 
in the Global South are framed in the context of existing social and eco‑
nomic challenges. This also means that the nature of innovations carried out 
by such entrepreneurial ventures vary across these regions. Understanding 
the overlaps and divergence in SE practices and values is crucial to develop 
strategies that can effectively stimulate and support an ecosystem for sus‑
tainable production and consumption in unique and often complex con‑
texts of each of these regions.

2.4 Conclusion

The novel and necessary phenomenon of SE presents profound implications 
for both theory and practice across industrialised and emerging economies 
of the world. Tracing the theoretical trajectory of this concept, SE rep‑
resents an important shift from conventional profit‑centric entrepreneurial 
models towards a responsible approach to innovation and entrepreneur‑
ship that integrates social, economic, and environmental dimensions. Such 
a transformation is particularly central for tackling multifaceted global chal‑
lenges such as socioeconomic inequities, resource depletion, and climate 
change. Developing an understanding of the practice‑based underpinnings 
of SE and its evolution as a concept under diverse contextual realities is key 
to steering more effective and tailored strategies for fostering just and sus‑
tainable development across regions.

The analysis of literature on SE practices in the Global North (devel‑
oped) and South (developing) economies surfaces the dichotomy between 
its conception and application in these regions. Sustainable business models 
in the developed economies are often shaped by robust institutional sup‑
port, policy certainty, advanced technological innovations, and a growing 
market for sustainably produced goods and services. These conditions serve 
as opportunities for entrepreneurs to implement sophisticated business 
models that harmonise economic gains with other sustainability objectives. 
Comprehensive regulatory frameworks and CSR requirements further sup‑
port these efforts to create value on multiple sustainability dimensions while 
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making business sense. For instance, the stringent environmental  standards, 
incentives, and regulations regarding social and environmental costs of 
businesses to achieve net zero by 2050, under the European green deal, 
exemplify the conducive infrastructure and policy environments for SE in 
the Global North. Conversely, in the emerging economies of the Global 
South, SE appears to be driven by the need to address immediate socioeco‑
nomic deprivations. SE is often perceived here as a more bottom‑up, fru‑
gal, or grassroots innovation developed to deliver on sustainability‑ oriented 
outcomes under resource‑constrained environments. This perspective on 
a necessity ‑driven approach to entrepreneurship surfaces the resilient and 
adaptive potential of SE in the Global South economies. For instance, exam‑
ples of solar‑powered lanterns in rural Africa, energy‑efficient low‑cost cool‑
ing systems in India, or agro‑ecological innovations in Brazil demonstrate 
how SE can directly offer solutions to critical local needs while perform‑
ing on sustainable development goals. However, SE initiatives are often 
encountered with significant challenges including underdeveloped regula‑
tory and market conditions, limited access to resources including capital, 
and inadequate technology access and advancements.

This evident dichotomy in SE discourse in the Global North and South 
regions calls for the need to develop context‑specific theoretical and con‑
ceptual frames that can comprehensively speak to the diverse conditions 
under which such entrepreneurial practices develop and operate. Moreover, 
given the urgency of climate action globally, it is imperative to depart from 
the traditional focus of entrepreneurship theories on competitive advantage, 
market opportunities, and pure economic gains. This narrow view of the 
potential of entrepreneurship is often critiqued in contemporary debates for 
overlooking social and environmental value creation, which is integral to 
sustainable development. This theoretical expansion to SE is key for guid‑
ing effective policymaking and fostering an environment where sustainable 
businesses can thrive, particularly in resource‑constrained settings.

In light of the discussion so far, there are certain propositions that can be 
considered by diverse actor groups including researchers, policy makers, and 
practitioners, to foster a place‑based and effective ecosystem for SE develop‑
ment at different national, regional, and sub‑national scales. First, from the 
perspective of research, as most of the literature on SE is skewed towards 
and is emerging from developed Global North countries, there is scope 
for theoretical and empirical work that integrates the ground realities of 
socioculturally diverse, often resource‑ and infrastructure‑deficit economies 
of the Global South. This is important to understand how SE is concep‑
tualised and conditions that shape the nature of such entrepreneurs in the 
said regions. This also means conducting cross‑sectional analysis along with 
longitudinal studies to not only understand the spatial but also the tem‑
poral dynamics and outcomes of SE in the short, medium, and long‑term 
in diverse regional contexts. Such research can highlight similarities and 
differences in motives, drivers, impacts, and nature of SE across different 
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global contexts, hence forming the basis for a more informed, empirically 
grounded theoretical frame for SE. Second, more interdisciplinary research 
drawing from economics, regional development, management, science and 
technology studies, innovation studies, environmental science, and institu‑
tional theory could offer in‑depth understanding of the concept and unravel 
its true potential to drive transformative change. Third, from a policy and 
practice perspective, there is a need to develop policies and regulations 
that support SE tailored to the context in which these entrepreneurs oper‑
ate. Creating an environment conducive for such entrepreneurial niches 
would require financial, technological, and policy support. Driving societal 
change through awareness campaigns and market and policy instruments 
is also crucial to drive the demand for SE. This is particularly important 
for developing nations. Some of these measures might include tax benefits 
for green businesses, public investment on sustainability‑driven innovations 
and research, sustainability focused credit rating, and strict certification 
and standardisation procedures related to environmental and social costs 
of businesses. Lastly, given that the ecosystem for such innovative business 
models is still in its emergent phases and the policy and regulatory infra‑
structure is not well established in developing nations, capacity building is 
a core touch point to ensure that the new age entrepreneurs are equipped 
with the necessary skills and knowledge to navigate this complex terrain of 
resolving the economy, environment, and society trilemma.

Thus, realising the full potential of SE requires concerted efforts from 
multiple stakeholders at multiple levels to ensure supportive and stable 
market and policy conditions, generate robust theoretical insights, and 
implement effective and just practices across regions. As this new breed of 
entrepreneurs, along with the global community, continues to navigate the 
complex dynamics of aligning economic prosperity with social justice and 
environmental stewardship, the starting point is to map and evaluate the 
trajectory of SE as a concept. Having done so, thus far, the next chapter 
situates SE in the domain of renewable energy (RE) transition which is an 
imperative and inevitable mitigation strategy against climate risks. Energy 
transitions are established as a massive sociotechnical reordering, and India 
is one of the forerunners in driving this global shift towards RE with a 
whooping installed capacity of 149 (approx.) GW1 by the second quarter 
of 2024. Hence, the third chapter draws on the concepts of sociotechnical 
transition to demonstrate how sustainability‑driven entrepreneurs are key to 
driving this massive RE transformation in India. In doing so the chapter also 
sheds light on the energy and industrial policy environment, and market fac‑
tors that might drive or hinder SE in the RE sector in India.

Note
 1 https://mnre.gov.in/physical‑progress/.

https://mnre.gov.in/physical-progress/
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3	 Environment, energy, and 
sustainable entrepreneurship
Conceptual framing, landscape 
conditions, and niche 
characteristics

3.1	 Introduction

Attempts to define SE like its counterpart green entrepreneurship have estab‑
lished that it is crucial to understand what comprises a sustainable business 
in order to scope SE. ‘Green’ can be used in both absolute and relative sense 
as well as from a product and process perspective. Most scholarship in this 
context, press on the essentiality of a green belief system or intentionality to 
undertake SE (Isaak, 2016; Schaltegger, 2002) However, the notion that 
‘entrepreneurial activity that benefits the environment’ irrespective of por‑
traying ecological motives seems as a more holistic approach to SE (Walley 
et al., 2016). Although green entrepreneurship emphasis is more towards 
compliance with environmental standards while generating profits, it is dif‑
ficult to see how environmental value addition does not benefit societies. 
Hence, it is quite improbable to separate and prioritise ecological, social, 
and economic motives in sustainable businesses. As sustainable businesses 
are driven by a mix of social, economic, and environmental orientation, 
charitable, voluntary, and public sector foundings are excluded from this 
conception. It is in this backdrop that ‘an individual who starts ‑up and/ 
or runs a for‑profit, and significantly green, business by virtue of the nature 
of its end product’ will hereafter be referred to as a sustainability‑oriented 
entrepreneur. A departure from eco‑social motivations or intentionality 
(unlike social and green entrepreneurship) also justifies this work’s adoption 
of an outcome or end‑product oriented approach to SE. By virtue of their 
end products, sectors or industries hence comprising of businesses including 
recycling and reuse, waste disposal and collection, research and education, 
consultancy and monitoring, energy conservation, eco‑capital equipment, 
heritage and ecotourism, in‑firm green production, forestry and organic 
farming, and alternative green product production (Eastwood et al., 2001) 
can be considered a breeding ground for SE.

Specifically at a time when developing nations like India are susceptible 
to adverse impacts of climate change in the form of urban heat islands, 
and infrastructure and economic risks (Babiker et  al., 2022), along with 
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increased health risks due to extreme weather events, energy transitions 
towards renewable energy (RE) is not only imperative but also inevitable 
for mitigating and adapting to climate impacts. In line with global discourse 
on climate action, India’s Nationally Determined Commitments (NDC) at 
the Paris Agreement 2015 marked its intent to take leadership position by 
rapidly increasing the share of RE to 40 percent in the total energy mix 
by 2030. India has achieved this target well ahead of time – as by October 
2023, 43.81 percent of its installed electricity capacity came from non‑fossil 
sources.1 With call for urgent action to limit global warming to 1.5 degrees 
Celsius in the Intergovernmental Panel on Climate Change (IPCC) AR6 
reports (Babiker et al., 2022; Revi et al., 2022), it is becoming increasingly 
evident how in an above 1.5 degrees scenario climate change would cascade 
from environmental to economic threats. For instance, prolonged droughts 
leading to food security challenges and high inflation can multiply risks 
across sectors while reducing the societal resilience to conflicts and pan‑
demics (Calvin et al., 2023). In response, India has revised its NDC to be 
able to achieve net zero by 2070, through decarbonising the energy sector 
with an installed RE capacity of 50 percent by 2030 (Haldar et al., 2024).

Transforming the energy sector towards non‑fossil technologies is iden‑
tified as a core foundation for India’s climate mitigation and adaptation 
policy. However, this is not an easy puzzle. While pushing towards a RE 
dominant power sector regime, India is at a path of rapid urbanisation 
and infrastructure led economic development. This poses a dilemma of 
balancing decarbonisation goals with shooting up energy demand for 
economic development and urbanisation (IEA, 2021a). Hence, by virtue 
of its end‑product that has significant potential for social, environmen‑
tal, and economic value generation, energy transitions towards renewa‑
bles paves way for a sustainability‑oriented industry. While grappling 
with political, technological, sociocultural, and economic conditions, 
 sustainability‑  oriented entrepreneurs serve as critical niche actors that 
offer an entry point to unfold the processes involved in transitioning from 
a fossil fuel‑based regime to a new RE dominant regime. SE takes up mul‑
tiple roles at different temporal and spatial levels to intermediate policy 
processes, legitimise RE technology adoption, shape consumer demand, 
and make business sense for energy transitions.

In this backdrop, the next section conceptualises energy transitions by 
evaluating its potential for just and sustainable development and concep‑
tualises it as massive sociotechnical transformation processes. Moving for‑
ward, we embed SE as niche (micro) processes that interact with regime 
(meso) and landscape (macro) level processes to drive the shift from fossil 
to non‑fossil energy futures. In doing so, we explore some of the regime 
and landscape conditions that shape and are shaped by the SE ecosystem 
in India. We zoom in to the western Indian state of Gujarat which has 
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a long‑standing culture of entrepreneurship and contributes about 12.5 
 percent to the country’s cumulative installed RE capacity.2

3.2 Conceptualising energy transitions

As discussed so far, energy transition is not merely a technological shift from 
fossil fuels to RE or alternative energy technologies. It is a highly complex 
and socio‑politically entrenched process which entails forming policy dis‑
courses, demand creation and shifting behavioural patterns, and identifying 
and leveraging market opportunities for new product development, and dif‑
fusion. Energy is not just a service, but it is a means to achieve multiple ends 
related to economic development, social, and environmental wellbeing. 
With shifting global (landscape) and national and sub‑national (regime) dis‑
course towards legitimising and diffusing clean energy technologies, there 
has been an environment of policy certainty and regulatory incentives for 
renewables over the past two decades. Sustainability oriented entrepreneurs, 
irrespective of their motivations (e.g. compliance‑based environmentalism, 
market‑driven, or value‑driven environmentalism) recognised RE technolo‑
gies as an opportunity to achieve profits while also performing on ecological 
and social dimensions. However, shifting towards RE poses questions for 
energy security – potentially hampering India’s growth trajectory which is 
heavily reliant on fossil fuels. Presently, around 80 percent of India’s energy 
demand is being met by oil, coal, and solid biomass. As a result, given the 
scope for further energy demand and infrastructure is humungous over 
the next two decades the country needs to add a power system the size of  
the European Union (EU) in addition to its current capacity (IEA, 2021a). 
While 21st century decarbonisation efforts are underway, India is still grap‑
pling with the 20th century challenges of an inefficient and financially 
stressed distribution system, continued reliance of around 660  million 
people on traditional cooking fuels, and rapidly growing urban population 
exposed to poor air quality and structural inequities (Haldar et al., 2023; 
Haldar & Sharma, 2022). Thus, the role of SE becomes key in balancing 
the trilemma of energy, economy and environment in India and other global 
economies. In doing so entrepreneurs often act at institutional, policy, mar‑
ket and consumer levels to articulate the demand for RE technologies, align 
policy and market mechanisms towards creating a conducive ecosystem for 
investments, and learn from feedback (van Lente et al., 2003). To under‑
stand how SE is a key driver of energy transitions, it is important to first 
understand the dynamics of this shift at a temporal and spatial scale.

3.2.1 A massive sociotechnical reconfiguration

The explanatory efforts towards energy transitions remain somewhat elusive 
despite a large and expanding literature on this area. This is not alarming 
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given the disciplinary diversity and real‑world complexities in economic 
development, policy change, and technological innovation dimensions 
that shape these long‑term processes. Energy transitions from a narrower 
perspective have been understood as shallow and trivial shifts in individual 
energy technologies in specific markets over a few years. As opposed to 
this, a systemic thinking on energy transitions aligns more with its key role 
in mitigating climate risks and addressing sustainable development goals. 
Thus, deeper shifts involving multiple technologies across multiple, national, 
sub‑national, and global scales over decades reveal the far‑reaching scope of 
energy transitions. Based on this conception energy transitions refer to “a 
change in the state of an energy system as opposed to a change in individual 
energy technology or fuel source” (Grubler et  al., 2016). Notably, wide 
and deep energy system transitions do not necessarily mean transitioning 
towards clean, low‑carbon, modern, or distributed energy systems. Histori‑
cally, grand system transitions are exemplified by the involvement of fossil 
fuels and, more recently, nuclear energy (Smil, 2010).

At a national scale, energy transitions have been conceptualised as three 
distinct types of systemic change. First, a technoeconomic systems lens focuses 
on energy flows associated with production and consumption processes, 
that is coordinated through energy markets. Second, the sociotechnical sys‑
tems perspective concerns practices, knowledge, and networks pertaining to  
energy technologies. Third, the systems of political actions refer to condi‑
tions shaping energy policy and regulations (Cherp et al., 2018). Although 
each of these approaches offers a systemic perspective on national energy 
transitions, while relying on specific disciplinary roots, variables, concepts, 
and theories to explain change and continuity in relevant systems, these 
are also susceptible to criticism based on their limited explanatory scope. 
For instance, the technoeconomic approaches extensively use quantitative 
models of energy systems to predict long‑term scenarios of change under 
different assumptions related to energy resource access, economic growth, 
and historic patterns of renewing energy infrastructure. These models have 
been used to estimate the climate risks and costs of decarbonisation poli‑
cies (Clarke et  al., 2014), policies needed to achieve development goals 
like universal energy access (Pachauri et  al., 2013), and reducing energy 
imports (Dalla Longa et  al., 2022). However, one of the limitations of 
this approach is that it does not explain or even explore, whether or under 
what circumstances, real‑life policymakers would be willing and could  
be able to engage in climate and energy policymaking that can address these 
above‑mentioned and more sustainable development goals. In fact, the 
technoeconomic perspective considers policies as exogenous and normative 
targets placing them outside of its focus, as an object or analysis. Another 
constraint in its explanatory prowess lies in its dependence on historical data 
to predict the evolution of energy systems. Hence, overlooking the impacts 
of path dependence, innovation, and inertia in energy technologies (Wilson 
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et al., 2013). It is important to note that technological innovations, their 
adoption and diffusion, as well as policymaking also originate from systems 
different from energy‑economy systems that form the focus of technoeco‑
nomic perspectives. Similarly, approaches that take a political standpoint to 
explain energy transitions are critiqued for a poor representation of mate‑
rial factors and hence are limited in their scope in surfacing structure and 
agency interactions (Cherp et al., 2018; Haldar, 2022).

To understand the dynamics of energy transitions from a more nuanced 
and holistic lens, it is therefore important to look beyond narrow tech‑
nocentric and apolitical processes and explain national energy transitions 
as embedded within complex sociotechnical and political contexts. The 
mechanisms that determine the emergence and diffusion of new technolo‑
gies have been approached through multiple disciplinary lenses including 
science and technology studies (STS), sociology of technology, and evolu‑
tionary economics. As opposed to the technoeconomic and political per‑
spectives, sociotechnical framing of technological change involves a more 
complex and nuanced understanding of technological change as a social 
phenomenon. This tradition explains sociotechnical systems as

…. configuration of technologies, services and infrastructures, regula‑
tions and actors (for example, producers, suppliers, policy makers and 
users) that fulfils a societal function such as energy provision.

(Schot et al., 2016)

The sociotechnical transition framework hence adopts a broad sociological 
perspective while combining actor‑based microeconomic and institutional 
conditions with historical macroeconomic conditions to explain adoption 
and diffusion of new technologies (Geels et  al., 2016; Grubler, 2012). 
The Multilevel Perspectives (MLP) is one of the most influential framings 
in sociotechnical analysis owing to its merits in explaining technological 
change through knowledge practices and diffusion processes facilitated by 
technological innovation systems (Jacobsson & Johnson, 2000; Markard 
et  al., 2012). The MLP is also widely used as it is capable of surfacing 
how technological lock‑ins, regime resistance, and disruptions play out in 
transition processes. In this context, this approach is key to explaining how 
energy systems transition from fossil to RE regimes through an interplay of 
macro, micro, and meso‑level phenomenon. The proceeding section dis‑
cusses the dynamics of the MLP framework in detail.

3.2.2 The Multilevel Perspective to (energy) system transitions

The central conceptual unit of the sociotechnical perspective is a sociotechni‑
cal regime. This refers to a shared set of routines and rules that govern the 
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sociotechnical systems to deliver on the relevant social function (Schot et al., 
2016). Regimes are characterised by their stability and resilience against 
exogenous and endogenous pressures such as supply chain disruptions or 
market failures. To maintain their status quo and to expand, regimes often 
support certain innovations, but also block radical innovations that might risk 
their stability. This is explained as technological lock‑ins wherein even benefi‑
cial innovations and technologies are resisted because they are incompatible 
with the shared rules and practices of the dominant regime (Unruh, 2000). 
Some of the lock‑in mechanisms that destabilisation of existing regime 
include regulations, shared beliefs, consumer preferences, barriers to entry, 
existing infrastructure, vested interest groups, low production costs due to 
economies of scale, and sunk investments. The innovations that have poten‑
tial for creative destruction and emerge outside the dominant regime are of 
interest for a sociotechnical analysis of energy and similar system transitions. 
These innovations that have potential to overcome regime lock‑ins occur 
in protected niches which are characterised by more fluid actors, practices, 
rules, and boundaries. Such novel technologies from the onset are unable 
to compete with established or incumbent technologies and practices in the 
dominant regime. This might be for several reasons, including high initial 
costs or complexities in usability. Niches serve as breeding ground from 
such innovations where they can organise, mature, and become competi‑
tive to enter the dominant regime. Specifically, proponents of the strategic 
niche management approach emphasise the development and maintenance 
of such innovative niches to stimulate creation, adoption, and diffusion of 
novel technologies (Kemp et al., 1998). The sociotechnical landscape is the 
most stable level of the MLP frame. This refers to the wider exogenous con‑
text that influences both the micro‑niche and meso‑regime level configura‑
tions. Political ideologies, social values, spatial structures, global discourses, 
and macroeconomic trends comprise some of the landscape influences that 
often shape the directionality of system transitions.

As demonstrated in Figure 3.1, the main premise of the MLP is that 
sociotechnical transitions stem from a complex multidimensional interplay 
across the niche (locus of radical innovations), regime (locus of established 
practices and associated procedures), and landscape (exogenous sociotech‑
nical factors) layers. The MLP displays a form of nested hierarchy. Niches 
might be embedded within or outside the dominant regime (Geels, 2002). 
However, sociotechnical regime changes cannot be instilled by individual 
actors – signalling the iterative nature of this framework.

Although niche innovations build up internal momentum by introducing 
radical technologies in the market, because of the resilience of the regime, 
they are not automatically capable of displacing the incumbent regime even 
if they become more effective in delivering on certain social functions. To 
displace the dominant regime, the lock‑ins and supporting structures need 
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to be destabilised. This could occur through multiple distinct yet simulta‑
neous processes, for instance, by external landscape pressures that create 
windows of opportunity for niche actors to further destabilise the regime. 
Pathways to regime destabilisation mostly represent rapid nonlinear change 
hence deviating from the assumptions of simple causality (Geels & Schot, 
2007). An important implication of the MLP approach is its advocacy for 
circular causality surfacing that there is no single driver of sociotechnical 
change. Thus, transition is an outcome of interactions among mutually rein‑
forcing, multidimensional processes.

Based on this perspective, energy transitions towards renewa‑
bles can be understood as a massive sociotechnical reordering wherein 
 sustainability‑driven entrepreneurs serve as key niche actors who identify 
new opportunities arising through landscape conditions such as global dis‑
course on decarbonisation and India’s response through ambitious NDCs 
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and  supportive policy. These entrepreneurs help to adopt and diffuse RE 
innovations by mobilising resources, shaping consumer perceptions, and 
developing business models to make RE technologies competitive with the 
existing regime that is fossil fuel dominant. The next section makes a case 
for integration of SE into the MLP framework by arguing that this hetero‑
dox form of entrepreneurship is a crucial entry point into understanding 
how energy systems transition from conventional to RE regimes.

3.2.3 Sustainability‑oriented entrepreneurs as niche actors

The Schumpeterian theory of entrepreneurship introduced a conceptual 
shift by identifying entrepreneurship as a function of innovation – thereby 
serving as a catalyst for economic development and change through crea‑
tive destruction of existing (regime) practices (Swedberg, 2009). Schum‑
peter discussed five typologies of entrepreneurial innovation namely, (1) 
introduction of new product or service, (2) introduction of a new method 
of production, (3) opening of new market, (4) conquest of new source 
of supply of raw materials, and (5) creation of new organisation of indus‑
try, for instance, breaking up a monopoly or acquiring monopoly position 
(Scherer, 2011). Entrepreneurs engaged in SE, who combine financial, 
social, and environmental value creation rather than being solely driven by 
either profits or green motives, are essential for transforming the existing 
regime. This also excludes not‑for‑profit, charitable, and public organisa‑
tions that are solely focused on social impact. Such entrepreneurs either 
establish green‑green businesses (Isaak, 2016) or radically transform existing 
businesses to achieve sustainability outcomes by virtue of their end prod‑
ucts (Eastwood et al., 2001). As key niche actors, they play a vital role in 
fostering development and gaining a competitive advantage in sustainable 
innovations.

In this context, energy transitions considered sustainable by virtue of 
their end‑result (i.e. RE or GHG reduction), emerges as an ideal sociotech‑
nical process, wherein we analyse the significance of sustainability‑oriented 
entrepreneurs as key agents of change. Sustainability‑oriented eentrepre‑
neurs can be argued to be operating at the regime level as well, for instance, 
supplying inputs to incumbent firms. However, the Schumpeterian function 
of innovation and creative destruction is most certainly fulfilled at the niche 
(micro) level (Hockerts & Wüstenhagen, 2010; Petersen, 2016; Schalteg‑
ger, 2002). This is because, incumbent companies are often locked‑in due 
to past investments and path dependencies, hence having limited potential 
to drive transformative change (Hockerts & Wüstenhagen, 2010). How‑
ever, emergent innovative ventures such as start‑ups or micro, small, and 
medium enterprises (MSMEs) are more open to radical changes and risk 
takings demonstrating potential for transformative sustainability outcomes. 
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Thus, in terms of energy transitions, SE is pivotal for creating safe  breeding 
grounds for new RE innovations (products and services) to destabilise the 
existing fossil fuel regime. However, only developing RE innovations and 
technologies is not sufficient to ensure economy‑wide adoption and diffu‑
sion. This means SE to be able to trigger energy (or other system) transi‑
tions need to increase the market share and shape consumer demand in 
favour of their products and services while maintaining high sustainability 
values. But this cannot be accomplished solely at the niche level. Interaction 
with regime (meso) and landscape (macro) level conditions, such as public 
policy, global politics, and producer networks, including established firms, 
is also necessary. Interactions with niche processes support integration of 
sustainable innovations into the mainstream. This integration is achieved 
through mechanisms such as economies of scale, fair trade labels, shifting 
consumer perceptions, and supportive policy environments (Geels, 2011).

Creating protected spaces for innovations, exploiting windows of oppor‑
tunities being created by landscape conditions, and organising these innova‑
tions to achieve competitive advantage, hence disrupting the existing (fossil 
fuel) regime, occur through a learning curve (Figure 3.2).

As the market shifts from the initial stage of decadence to the final stage 
where SE becomes the dominant phenomenon, characterised by “radically 
reducing risk to the natural environment by supporting only green‑green 
entrepreneurship and sustainable economic growth,” entrepreneurs engage 
in market creation and innovation diffusion to pursue societal and environ‑
mental goals by means of profit‑oriented enterprises (Isaak, 2016).

But as discussed thus far, destabilising the dominant regime does not 
occur solely through niche processes. Now zooming in on the energy tran‑
sitions in India, the next sections surface the regime and landscape con‑
ditions that support niche actors in mainstreaming RE technologies and 
innovations. Given the Westen Indian state Gujarat’s historical reputation 
for entrepreneurship and its contribution of 12.5 percent to India’s installed 

Figure 3.2 Learning curve for sustainability‑oriented entrepreneurs.
Source: Author’s Composition Based on (Isaak, 2016).
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renewable energy capacity, this region has been selected as the focus for 
niche, regime, and landscape analysis.

3.3 Identifying niche, regime, and landscape conditions

Building on the MLP framework, we frame sustainable entrepreneurship 
as a niche phenomenon. In this section, we shift focus to the contextual 
conditions shaping RE entrepreneurship in Gujarat. We specifically discuss 
how niche innovations interact with regime structures and broader land‑
scape pressures. In the state of Gujarat, these interactions are influenced 
by both local industrial conditions and overarching national policies that 
govern state‑level initiatives. National climate commitments, global climate 
discourse, and economic imperatives represent landscape conditions that 
shape the state’s regulatory environment (Geels, 2014) and the opportuni‑
ties available to sustainability‑oriented (RE) entrepreneurs. At the regime 
level, state policies, infrastructure, and market dynamics, are crucial in either 
enabling or constraining the development of niche actors. Having said 
so, sustainability‑oriented entrepreneurs are supported by a diverse array 
of niche and regime actors who operate across multiple levels of govern‑
ance, transcending strict analytical boundaries. This highlights the complex, 
iterative nature of interactions within and between governance levels. In 
the following section, we examine how these multilayered and dynamic 
interactions between niche innovations, regime structures, and landscape 
conditions collectively shape the development and diffusion of sustainable 
entrepreneurial practices in Gujarat’s RE sector.

3.3.1 Renewable energy market in India

Renewable energy has been increasingly positioned in India as a means to 
enhance economic development, energy security, energy access, and afford‑
ability, while mitigating climate risks. Recognising the growing attractive‑
ness of global RE markets, India’s national policy framework, coupled with 
favourable economic conditions, is strategically positioned to propel the 
country towards a leadership role in the global RE landscape (Venkatesan 
et al., 2015). RE also serves as a key vehicle for attracting foreign direct 
investment (FDI) and mobilising domestic private capital, which are critical 
for addressing the country’s broader development needs, including infra‑
structure development, employment generation, and expansion of public 
services (Raihan et al., 2024).

Given the existing policy certainty and economic opportunities in this 
sector, India has made rapid strides in terms of capacity addition of vari‑
ous forms of RE technologies including wind, solar, small hydro, biomass, 
and waste to energy, both through grid‑connected and off‑grid systems. 
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Especially given its Paris Agreement, 2015 – Nationally Determined Con‑
tributions (NDCs) to achieve 40 percent of cumulative installed electric‑
ity capacity from non‑conventional sources by 2030 – India has been on 
the path to finetune policy and regulatory environment to support transi‑
tion towards RE sources. Interventions such as competitive bidding, feed‑  
in‑ tariffs (FiT), renewable energy certificates (REC), and renewable purchase 
obligation (RPO) are some of the national‑level institutional mechanisms 
that influence rapid uptake of RE at sub‑national levels. These interventions 
have yielded positive results; as on 31 October 2023, India had already 
achieved its NDC with 43.81 percent of the cumulative installed capacity 
being from RE sources. In response, in August 2022, the NDC was revised 
to 50 percent from non‑fossil fuel sources by 2030.3

An analysis of the trajectory of nationwide RE capacity addition in the 
past decade (2014–2015 to 2023–2024) offers insights into how the market 
share for RE entrepreneurship has expanded in India, resulting from land‑
scape conditions in the form of international and national commitments, 
policy, and regulations (Figure 3.3).

A significant increase in installed capacity per annum can be observed 
from 2013–2014 to 2017–2018, with a peak in 2017–2018. The cumu‑
lative capacity of RE in 2013–2014 was around 36 GW, which wit‑
nessed a fivefold increase over the decade, i.e. approximately 153 GW by 
2023–2024 (Figure 3.3). This transformative shift in India’s energy land‑
scape resulted from an aggregate impact of landscape, regime, and niche 

Figure 3.3  Cumulative and year‑wise installed renewable energy capacity (excluding 
large hydropower) (2014–2015 to 2023–2024).

Source: Author’s Compilation (Ministry of New and Renewable Energy, Government of India).
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interactions. Landscape pressures – both global and national – shaped the 
policy and market environments that support or resist SE in the RE sec‑
tor in India.

In response to the broader landscape pressures meant to destabilise the 
fossil fuel dominant regime, India’s annual capacity additions for RE grew 
exponentially, starting with a notable 60 percent year‑on‑year increase 
between 2014–2015 and 2015–2016. This was followed by another year 
of year‑on‑year growth by 60.6 percent in 2016–2017. One of the major 
landscape shifts that stimulated growth in RE capacity was the National 
Solar Mission (NSM), 2010. This precluded India’s broader climate com‑
mitment and decarbonisation ambitions under the Paris Agreement, 2015, 
where India committed to achieving 175 GW RE installed capacity by 2022 
( Styczynski, 2024). Critical regulatory instruments including the RPO in 
2003 and financial incentives like the generation‑based incentives (GBI) in 
20114 aimed at positioning entrepreneurs at the forefront of India’s energy 
transition by offering long‑term market security and subsidies that incen‑
tivised new ventures, particularly in the wind and solar energy segment 
(Chawla et al., 2024).

However, there was a considerable slowdown in RE capacity addition 
between 2017–2018 and 2020–2021, with annual capacity additions 
declining at an average of 14.54 percent over this period. This decelera‑
tion corresponds to flux in policy mechanisms, including the transition 
from FiTs to auction‑based competitive bidding, which, while driving down 
costs, also introduced significant price volatility (Sarkar, 2024). Thus, auc‑
tion mechanisms often called reverse bidding, though promoting compe‑
tition and grid parity for renewables, disproportionately affected smaller 
sustainable entrepreneurs, who are often incapable of competing against 
large incumbents in auction‑based procurement systems. Moreover, this 
slowing down of the uptake also resulted from policy uncertainties and risks 
attributed to Power Purchase Agreements (PPAs) and challenges with grid 
integration of renewables. One of the main bottlenecks with PPAs pertains 
to the complexity of negotiation processes that typically comprise multiple 
 stakeholders (developers, distribution companies – Discoms, legal firms, and 
lenders). The inadequacy in terms of a standardised PPA framework in India 
adds to this complexity, often leading to delays in finalising agreements, 
impeding project financing, and extended execution timelines (Srinivasan 
et al., 2023). Another layer of transition risk is added by regulatory uncer‑
tainty. The Indian electricity market is highly regulated, and this landscape 
is dynamic, with frequent changes in tariff designs, policies, and incentives 
for RE. Especially uncertainties, around tariffs reduce the predictability that 
both developers and buyers rely on, leading to hesitation from financial 
institutions and investors to fund projects dependent on long‑term PPAs 
(Acharya, 2021).
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The intermittent nature of RE sources like wind and solar power 
means that weather conditions often determine the developers’ capability 
to deliver on agreed‑upon energy production schedules (Charles Rajesh 
Kumar & Majid, 2024). Strict penalties associated with failure to deliver 
on contracted supply obligations under PPA’s is even more challenging in 
emerging economies like India, where RE grid integration is still evolv‑
ing and current infrastructure constraints do not fully allow for seamless 
balancing of intermittent sources with conventional electricity generation. 
Bankability of PPAs is also a challenge. Given the existing poor financial 
health of Discoms, delay in payments to RE developers under long‑ and 
mid‑term PPAs is a common cause of contestation. Hence, the absence 
of secure, long‑term revenue predictability hinders lenders’ confidence in 
financing RE infrastructure (Acharya, 2021). Such landscape‑level condi‑
tions including regulatory instabilities and fluctuations in global commod‑
ity prices, or geopolitical conflicts, translate to resistance for smaller RE 
enterprises (niche actors) to enter and expand their market share (Sawh‑
ney, 2024).

Despite this loss in momentum, the RE sector bounced back strongly 
post‑2020–2021 with an increase of around 87 percent between 2020–2021  
and 2021–2022 (Figure  3.3). The production‑linked incentive (PLI) 
scheme for the National Programme on High‑Efficiency Solar Photovoltaic  
(PV) Modules was approved by the Union Cabinet in the first quarter of 
20215. This step towards strengthening the RE supply chain and reducing 
dependence on imports can be partially attributed to the resurgence in RE 
capacity addition during this period. Thus, landscape interventions includ‑
ing the National Solar‑Wind Hybrid Policy, 2018 (Das et al., 2020) Green 
Energy Corridors, Startup India and Priority Sector Lending schemes 
proved to be critical in realigning the existing regime with broader land‑
scape pressures. The uptake was further strengthened by declining costs 
of RE technologies and global discourse on increasing climate finance 
and technology transfer (Srinivasan et  al., 2023), creating new windows 
of opportunities for SE to tap into the expanding RE market. This is evi‑
denced by the robust growth  trajectory of India’s RE market with a com‑
pound annual growth rate (CAGR) of approximately 35 percent between 
2020–2021 and 2023–2024.

Looking at the trends in capacity addition for RE reveals how RE infra‑
structure, particularly in the electricity sector, has been expanding in the 
country in response to positive policy and market signals. However, it is also 
important to analyse the trends in how much is the actual proportion of RE 
sources in the total primary energy mix of the country. This reveals how 
much of the total energy supply across multiple sectors including cooking, 
electricity, transport, industries, etc., is produced through non‑conventional 
sources (Figure 3.4).
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With around 43 percent of total installed capacity accruing to RE, India’s 
commitment to ‘greening’ the grid is evident. At the same time, the inte‑
gration of renewables into the broader energy mix remains a humongous 
challenge – given its actual contribution of merely around 2 percent in the 
country’s total primary energy supply.

Even after significant RE capacity addition in the electricity sector, the 
country’s energy landscape is still highly dependent on coal followed by oil 
and gas. In 2023 alone, 59 percent of the primary energy supply was attrib‑
uted to coal, accounting to 502.46 million tonnes of oil equivalent (mtoe). 
Oil (245.46 mtoe) and gas (54.63 mtoe) also remain critical components 
of the energy mix owing to their reliability and higher efficiency in meet‑
ing India’s rapidly expanding energy demand (Figure 3.4). Hence, despite 
growing political consensus on the need for climate change mitigation, fos‑
sil fuels are still seen as indispensable for ensuring energy security and con‑
tinuous power generation against the massive economic development and 
urbanisation projections for India.

RE, on the other hand contributed only 2.16 percent (18.27 mtoe) to the 
total primary energy mix in 2023. This although reflects a significant growth 
from 0.59 mtoe in 2006, with a CAGR of 13.7 percent between 2020 and 
2023. The significant disparity between installed RE capacity and their actual 
contribution to energy supply alludes to the challenges of intermittency, inad‑
equate grid integration, and lower base load capacities (Medina et al., 2022). 
Solar and wind energy, in particular, while central to India’s clean energy strat‑
egy, face limitations due to their dependence on weather conditions and the 
absence of large‑scale energy storage solutions (Gangopadhyay et al., 2024).
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Coal, however, grew at a steady pace – a CAGR of 4.2 percent between 
2020 and 2023 catering to the high economic and industrial demands. 
Hydropower and nuclear, unlike solar and wind, are relatively stable sources 
but contributed merely 1.56 percent (13.97  mtoe) and 1.43 percent 
(11.95  mtoe), respectively, to the total primary energy mix in 2023. As 
discussed so far, while national and sub‑national policies and regulations 
like the NSM, RECs, and RPOs have accelerated RE infrastructure devel‑
opment particularly in the power sector, the real feat is to translate this 
generation capacity into meaningful contributions to the broader energy 
supply across sectors.

Now we move to a more focused analysis of how sub‑national policies 
and market processes support or restrict SE in the RE industry in the west‑
ern Indian state of Gujarat, which with its historic focus on entrepreneurship 
and significant contributions to the RE basket of the country, has estab‑
lished itself as one of the forerunners in the RE landscape. Here we look 
into the market share, some specific landscape, regime, and niche attributes 
to understand how SE emerges and is being influenced by multilevel actors, 
institutions, and processes while operating within a state.

3.3.2 Gujarat as the frontrunner

Gujarat ranks second in terms of total RE installed capacity among all Indian 
states, next only to Rajasthan as on 31 August 2024 (MNRE, 20246). The 
state contributes approximately 15 percent to the total RE basket of India, 
with around 17 percent of India’s solar capacity and 26 percent of the wind 
energy capacity (Figure 3.5). Hosting around 29 GW of RE capacity, wind 

Figure 3.5  Source‑wise installed RE capacity in India and Gujarat in MW 
(31.08.2024).

Source: Authors’ Computation (MNRE, 2024).
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and solar power are the dominant sources of non‑conventional energy in the 
state. Gujarat is also home to the 730 MW Charanka Solar Park, commis‑
sioned in 2012, and one of the first large‑scale solar projects in the country. 
These statistics depict the favourable conditions for SE in the state leading 
to identification and exploitation of opportunities for increasing the market 
share for renewables.

Analysing the composition of the total installed energy capacity mix, 
renewable energy sources (RES) contribute a significant 51 percent, with 
coal and gas (fossil) accounting to a total of 42 percent of the total capacity 
(Figure 3.6). Hence, in terms of electricity infrastructure, Gujarat is already 
on the path to greening its grid, while supply integration and storage con‑
cerns may remain. The Gujarat Renewable Energy Development Agency 
(GEDA) is the state nodal agency that promotes RE adoption and market 
creation in accordance with the national decarbonisation mandates, hence 
contributing to an entrepreneurial and innovation ecosystem development 
in this sector. In response to national (landscape) guidelines for RE adop‑
tion, GEDA has implemented several policies to promote both decentral‑
ised off‑grid and grid‑connected RE systems to ensure energy security and 
decarbonisation of lighting, cooking, and productive energy needs in both 
rural and urban regions. The Gujarat Wind‑Solar Hybrid Power Policy, 
2018, for instance, supports wind‑solar hybrid projects in the state and 
incentivises storage technologies. In addition to waiving off additional tar‑
iffs on transmission capacity for hybridising existing wind or solar plants, 
this policy also offers state support for R&D and standardisation. The recent 
Gujarat RE policy, 2023 is aimed at simplifying the framework for RE pro‑
ject development in the state and attract private capital in the sector7. In 
line with national mandate, several financial and fiscal incentives including 
tax holidays, subsidies, viability gap funding, and exemption from electricity 
duties are in place at the state (regime) level. Land being recognised as a 
key input for RE capacity development, the Gujarat government has specific 
incentives such as allocating government waste land at concessional rates for 
RE projects (Ghosh et al., 2023).

These present significant opportunities for sustainability‑oriented entre‑
preneurs to tap into the emerging market opportunities and serve as both 
demand‑pull and supply‑push agents (Onoshakpor & Ogundana, 2024). 
Given that the total installed energy capacity in the state is majorly owned 
by the private sector (76 percent), the role of SE in diffusion and adop‑
tion of RE innovations emerges as paramount (Figure 3.6). Sustainability‑
oriented entrepreneurs can act as demand‑pull agents by demonstrating the 
feasibility and profitability of RE innovations and technologies, encouraging 
similar businesses, investors, and consumers to adopt these solutions. The 
potential of SE to reduce uncertainties through innovative business models 
and market creation strategies, given that the national and sub‑national pol‑
icies also support RE adoption can spur widespread adoption of RE tech‑
nologies, as other businesses follow suit (Tryndina et al., 2022).



38 Sustainable Entrepreneurship and the Global South

As regards the supply side, SE pushes the boundaries of technologi‑
cal innovations through scaling supply chains and introducing product 
innovations. These innovations are aimed at increasing efficiency and cost 
reduction to make RE technologies economically viable for both consum‑
ers and producers. Hence, through their dual function as demand‑pull and 
 supply‑push agents SE generates feedback loops where greater adoption of 
RE drives further advancements and profitability.

Hence, businesses operating in the RE industry can be understood as 
niches that adopt and diffuse RE innovations  –  both product and pro‑
cess, leveraging the windows of opportunities created by national and 
sub‑national policy processes (landscape conditions) to mainstream RE 
technologies in the existing fossil‑dependent regime. To understand how 
these  sustainability‑oriented niches emerge, organise, and then become 
potent enough to destabilise existing regimes, it is important to uncover 
the individual and firm‑level characteristics of sustainability‑oriented entre‑
preneurs in Gujarat. The next section thus, analyses both secondary and 
primary data on RE entrepreneurial ventures operating across six districts in 
the state of Gujarat to surface their characteristics.

3.3.3 Understanding sustainable entrepreneurial niches in Gujarat

SE emerges as an important catalyst for driving RE markets through product 
and process innovations, given the push from landscape and regime condi‑
tions. To surface the intrinsic conditions that shape SE niches in Gujarat, it 
is important to look at the individual‑ as well as firm‑level characteristics that 
shape entrepreneurial behaviour and success or failure in the RE industry. In 

Figure 3.6  Source‑wise and ownership‑wise installed energy capacity in Gujarat 
(August 2024).

Source: Author’s Computation (Central Electricity Authority, 2024; https://cea.nic.in/
dashboard/?lang=en).

https://cea.nic.in/dashboard/?lang=en
https://cea.nic.in/dashboard/?lang=en
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doing so, we analyse empirical insights from 54 RE entrepreneurs located 
across six districts of Gujarat, namely – Surat, Gandhinagar, Ahmedabad, 
Rajkot, Anand, and Vadodara. Individual characteristics that might impact 
entrepreneurial behaviour towards sustainability include age group, educa‑
tion, family occupation, and social status. While firm‑level characteristics 
include type of innovation focus, ownership structure, age of firm, firm size 
(number of employees), type of product or service provisioning, nature 
of partnership, source of equipment and product design, and type of con‑
sumer. Data on these indicators was collected in a phased manner, through 
a structured interview tool and follow‑up semi‑formal interviews were con‑
ducted based on the observed trends that needed clarification.

3.3.3.1 Individual characteristics of entrepreneurs

In this study conducted in Gujarat, a survey of 54 entrepreneurs indicates 
that the largest proportion (37 percent) falls within the age group of 27 to 
34 years. The age of respondents ranges from 23 to 59 years, with a mean 
age of 38 years. Notably, a majority of entrepreneurs in this sector (67 per‑
cent) are under the age of 43, indicating a relatively younger demographic.

These findings suggest that the RE sector in Gujarat is characterised by a 
significant presence of younger entrepreneurs, which may have implications 
for the sector’s development needs and adaptability (Figure 3.7).

Figure 3.8 illustrates the educational profile of RE entrepreneurs. Among 
the 54 entrepreneurs surveyed, 50 percent possess technical training or edu‑
cational qualifications in engineering or related fields, while 43 percent have 

Figure 3.7 Age‑wise distribution of entrepreneurs.
Source: Primary Survey, 2019.
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degrees in management or entrepreneurship. Only 7 percent of the respond‑
ents have non‑technical educational backgrounds, such as in arts or commerce.

These findings suggest that having specialised skills and knowledge is 
important for success in the RE sector. Many of the surveyed entrepreneurs 
have technical or managerial backgrounds, which reportedly help them nav‑
igate the challenges of this industry. The need for technical expertise and 
strong management skills is particularly relevant when dealing with complex 
renewable technologies like solar, wind, or bioenergy systems. This may 
explain why most of the entrepreneurs in this sector have training in either 
technical fields or management. These trends have important implications 
for SE, as they indicate that fostering technical and managerial skills may be 
key to supporting the growth and resilience of such ventures.

With respect to family occupation, a significant portion – 43 percent –  
come from business families. Among these, 11 percent reported that their 
families are involved in power sector‑related businesses, such as the power 
or electronics sectors. In total, 54 percent of the entrepreneurs surveyed 
come from a business oriented family background (Figure 3.9).

These findings suggest that having business as family occupational back‑
ground may provide positive reinforcement for the development of entre‑
preneurial skills and attitudes. This is consistent with existing literature, 
which indicates that family occupation and background can significantly 
influence the formation of entrepreneurial attitudes (Agarwal & Upadhyay, 
2009).

Among the total respondents, 94 percent are male, while only 6 per‑
cent (three respondents) are female entrepreneurs, highlighting the signifi‑
cant gender disparity in the renewable energy (RE) sector (Figure 3.10). 
Insights gathered from interviews suggest that this underrepresentation of 
women may be influenced by several factors, including the preference for 

Figure 3.8 Educational qualification of respondents.
Source: Primary Survey, 2019.
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work‑life balance and the challenging nature of on‑site working conditions, 
such as climbing heights and exposure to harsh weather conditions.

Analysis of the social status of the surveyed RE entrepreneurs reveals 
that 74 percent belong to the General category, 19 percent are from Other 
Backward Classes, and 7 percent belong to the Scheduled Caste category.

Figure 3.9 Family occupation of respondents.
Source: Primary Survey, 2019.

Figure 3.10 Gender‑wise distribution of respondents.
Source: Primary Survey, 2019.
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3.3.3.2  Organisational characteristics of RE ventures operated  
by respondents

We now discuss the organisational characteristics of RE ventures operated 
by the 54 respondents. These characteristics include age of the venture, the 
type of product or services offered, firm size, ownership structure, and type 
of innovation engaged in.

Figure 3.11 demonstrates the age‑wise distribution of RE ventures across 
six districts of Gujarat. These firms have been classified into three categories: 
infant firms (i.e. ≤ 5 years), young firms (i.e. five to nine years), and mature 
firms (i.e. ≥ 10 years). The analysis indicates that a majority are either young 
or infant firms, while mature firms represent a smaller proportion. Spatial 
analysis shows that most RE firms are concentrated in Ahmedabad and Gan‑
dhinagar. Specifically, 85 percent of these firms have been in operation for 
less than ten years, illustrating the emergent nature of the RE sector in this 
region. The observed spatial concentration can be linked to the strategic 
roles of Ahmedabad and Gandhinagar as the financial and administrative 
hubs of Gujarat, as well as their proximity to the Gujarat Energy Develop‑
ment Agency (GEDA), which acts as a key facilitator for renewable projects. 
Moreover, policy initiatives favouring the solar photovoltaic (PV) indus‑
try have shaped a market environment that allows opportunities to new 
entrants.

The 54 firms surveyed are engaged in engineering, procurement, and 
construction (EPC); operations and management (O&M) services; and 
manufacturing and selling RE products, including solar PV, solar thermal, 
biomass gasifiers, and wind energy equipment. Most of these firms are ser‑
vice providers, followed by solar PV manufacturers (Figure 3.12). Nota‑
bly, service providers are concentrated in Ahmedabad and Gandhinagar, 
leveraging proximity to administrative and financial centres as discussed 
above. Solar PV manufacturers are mainly located in Ahmedabad, Surat, 
and  Gandhinagar, while firms involved in both solar PV and wind systems 
cluster in Ahmedabad (Primary Survey, 2019).

Such spatial distribution highlights the importance of proximity to 
administrative and financial centres for growth in the sector. Specifically, the 
concentration of firms in Ahmedabad and Gandhinagar was corresponded 
to strategic location being considered crucial for overcoming industry chal‑
lenges and achieving sustained growth. The prevalence of service‑oriented 
firms may indicate that current market conditions favour EPC and O&M 
services, and since manufacture and sale is a capital incentive segment , it is 
often not suitable for smaller ventures. (Figure 3.12).

The discontinuation of generation‑based incentives for wind power from 
1 April 2018 led to reduced demand, making the sector less appealing for 
entrepreneurs (WISE, 2017). Following the Paris Agreement of 2015, the 
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RE target was set at 175 GW by 2022, with wind power targeted at 60 
GW – a target that was arguably conservative, given the sector’s installed 
capacity of 25 GW by 2015–2016. The abrupt shift in policy towards favour‑
ing solar PV resulted in a withdrawal of support for wind energy, and annual 
capacity additions of 4 to 5 GW were not being met since 2017 (Haldar, 
2021a). This shift illustrates the importance of stable policy frameworks for 
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balanced growth across RE sectors. Reduced support for wind energy has 
prioritised solar PV, hindering a more diversified energy mix. For entrepre‑
neurs, it demonstrates the need for strategic alignment with policy changes 
and highlights the risks associated with policy uncertainty.

Figure  3.13 presents an analysis of firm size based on the number of 
employees, categorising firms as small (10 to 49 employees), medium (50 to 
249 employees), and large (250 or more employees), following the OECD 
classification (OECD, 2017). Majority of RE firms among the sample, fall 
into the medium enterprise category, followed by small enterprises. Firm 
sizes range from 12 to 1,708 employees, with a mean employee size of 184 
and a median of 67 (Figure 3.13). Thus, 82 percent of the sample qualify as 
SMEs, demonstrating that the RE sector in Gujarat is predominantly in the 
process of capital accumulation and market consolidation, with the majority 
of the firms navigating initial growth phases.

In terms of the ownership structure of the 54 ventures studied, major‑
ity are either Sole Proprietorships or Private Limited companies, whereas 
Public Limited companies, LLPs, and cooperatives represent a smaller pro‑
portion (Figure 3.14). Regarding partnership type, 35 percent of firms are 
family‑based, while 33 percent operate without any partnership arrange‑
ment. Partnerships among extended occupational networks make up  17 
percent, and only 15 percent involve community members. The prevalence 
of Sole Proprietorships and Private Limited ownership structures aligns 
with literature on emerging sectors, which suggests that entrepreneurs tend 
to favour ownership models that offer control and flexibility during early 
growth stages (Carney, 2005). Similarly, the dominance of family‑based 
partnerships is consistent with studies emphasising trust and resource‑ 
sharing within familial networks as critical to entrepreneurial ventures in 
nascent industries (Licht & Siegel, 2006).

Figure 3.13 Firm size based on number of employees.
Source: Primary Survey, 2019.
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The sample indicates that majority of the firms focus on process innova‑
tions (24 percent)  –  such as organisational changes, managerial reforms, 
and production upgrades, or do not innovate in any form (24 percent) 
(Figure 3.15). Notably, 37 percent of the firms surveyed engage in product 
innovation, but often prioritise design elements, like solar trees and aes‑
thetic solar lights, rather than improving solar panel efficiency or develop‑
ing new products for diverse energy needs (Haldar, 2021b). This focus on 
design over technical advancements was reportedly attributed to significant 
barriers including high R&D costs, insufficient policy support, and a lack 
of advanced technical skills. As the RE market is still emerging, there is a 
perception that investing in advanced technologies may not yield sufficient 
returns due to limited demand.

These trends illustrate a sector where cost constraints and policy envi‑
ronments drive firms towards incremental, accessible innovation instead 
of transformative advances. The alignment between business activities and 
innovation types further supports this narrative; manufacturing firms, driven 
by necessity, tend to invest in product development, whereas service pro‑
viders, limited by expertise and financial capacity, focus on modest process 
improvements or avoid innovation altogether (Haldar, 2021a). This sug‑
gests that practical constraints currently outweigh the potential for radical 
innovation.

The predominance of service‑oriented firms in system integration and 
trading, with minimal innovation activity (mostly process), contrasts with 
manufacturing firms that are more likely to pursue product innovation. This 
indicates that manufacturing firms have both the imperative and resources 
for product development, whereas service firms often lack the means to 
innovate (Figure 3.15).

The policy environment exacerbates these issues. A focus on subsidies 
and tax incentives rather than direct R&D support has led firms to prioritise 

Figure 3.14 Ownership structure of firms.
Source: Primary Survey, 2019.
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short‑term operational improvements over long‑term product innovation. 
As service provision dominates the sector, opportunities for transformative 
innovations are limited (Haldar, 2021a). Addressing this gap calls for tar‑
geted R&D incentives to encourage innovation across the sector, foster‑
ing a diverse and resilient RE ecosystem. Recent national policies address 
some of these gaps – like the production‑linked incentives (PLI) to achieve 
GW scale manufacturing capacity in high‑efficiency solar PV modules. This 
scheme has an outlay of around 3 billion USD aimed at creating an eco‑
system for high‑efficiency solar PV manufacturing – thus reducing India’s 
import dependence for RE technologies (MNRE, 2022).

In the RE sector, diversification into allied industries like power elec‑
tronics, smart home systems, telecommunication, textiles, and consumer 
goods is common. For MSMEs, diversification is vital to counter low‑profit 
margins and high competition, while larger firms leverage their capacity 
for comprehensive risk management. Sixty‑seven percent of small and 65 
percent of medium enterprises have diversified vertically or horizontally in 
the current sample, compared to all large enterprises – highlighting the stra‑
tegic capacity of larger firms (Figure 3.16). Given the low profitability in 
RE, driven by competitive pressures, diversification acts as a critical buffer, 
ensuring steady capital flow and financial stability. Larger firms see diversifi‑
cation as an opportunity to expand market reach, while for MSMEs, it is a 
tool for survival. Hence, diversification in the RE sector is not just a growth 
strategy, but is fundamental for stability and resilience in a rapidly changing 
industry (Haldar, 2021a).
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The financial performance of RE firms surveyed in Gujarat reflects a 
landscape characterised by uneven profitability. The 54 firms’ profits have 
been computed through primary responses. Profits per unit sale in Kilowatt 
(KW) have been derived using the annual turnover (in USD) and annual 
sales (no. of KWs). The profits have then been categorised into low (< USD 
48 per KW), moderate (USD 48 to 95 per KW), and high profits (> USD 
95 per kW).

The analysis of profits per unit sale (KW) from these 54 firms reveals 
significant disparities: while the mean profit stands at USD 270, the mode 
is notably lower at USD 60. The bottom 20 percent of firms earn profits 
below USD 13 per unit sale, whereas the top 20 percent exceed USD 105 
per unit sale (Table 3.1).

This disparity highlights the competitive nature of the market, where 
only a small proportion of firms achieve significant returns. The modest 
average profit margins reflect the pressures of competitive pricing and lim‑
ited market scalability, suggesting that financial sustainability remains a 
major challenge for many RE firms. For these firms, navigating profitability 
requires strategic differentiation and efficiency improvements to mitigate 
the pressures of a infrastructurally constrained yet highly competitive sector.

As discussed above regarding the policy and institutional landscape 
for RE, subsidies and tax exemptions are the dominant instrument used 
to incentivise SE in this sector. However, it is notable that almost half of 
the entrepreneurs interviewed do not engage in any form of innovation or 

Figure 3.16 Business diversification across firm size.
Source: Primary Survey, 2019.
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are limited to only process innovation. This highlights the need for policy 
support to boost R&D investment in the sector to increase efficiency and 
manufacturing of RE equipment. This is important as evidence suggests 
a strong positive relationship between profitability and R&D expenditure 
(Pindado et al., 2010). Although there is also some evidence that suggests 
that this positive relationship is only observed if the enterprise has strongly 
established itself in the sector, as opposed to R&D investments eroding 
away profits for emerging firms in fast‑growing markets (Schoeffler, 1978). 
So, to uncover how the niche is being shaped for SE in the RE sector of 
Gujarat, it is important to look at the relationship between profitability and 
R&D expenditure (Figure 3.17) versus the firm’s registration as MNRE/
GEDA channel partners – that get benefited from subsidies and tax exemp‑
tions (Figure 3.18).

Figure 3.17 illustrates the relationship between R&D expenditure and 
firm profitability among the surveyed firms, and also estimates the sig‑
nificance of the results and strength of correlation. The analysis reveals a 
clear trend: firms investing more than 3 percent of their total expenditure 
on R&D are highly profitable, while those with moderate profits tend to 
invest between 1 and 3 percent. Conversely, firms with less than 1 percent 
R&D expenditure are predominantly low‑profit entities. It is interesting to 
observe that many service providers, who largely do not invest in R&D, 
still achieve moderate to high profitability – likely due to the nature of their 
activities that do not require intensive R&D investment.

The statistical results solidify the importance of R&D: the Fisher’s 
exact test p‑value of 0.030, confirms a statistically significant relationship 
between R&D investment and profitability at the 5 percent level. Moreover, 
the Cramer’s V value of 0.351 indicates a moderately strong association 
between these variables, demonstrating that R&D investment is a critical 
differentiator for achieving higher profitability.

Hence, R&D is a key driver of firm growth and competitive advantage –  
(Ehie & Olibe, 2010; Pindado et al., 2010) allowing firms to enhance pro‑
duction efficiency, lower costs, and innovate, thereby positioning themselves 
more competitively in the market. This data also depicts the heterogeneous 
nature of the RE sector. Manufacturing firms, which rely on R&D to drive 

Table 3.1 Profits per unit sale in USD (USD/KW sale)

Mean 270

Mode 60
Percentiles 20 13

80 105

Source: Primary Survey, 2019
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innovation, tend to experience growth through technological advance‑
ments, while service providers often achieve profitability by focusing on 
operational efficiency and cost control rather than radical product innova‑
tion (Haldar, 2021b). While R&D is vital for some firms, others succeed 
through strategic differentiation and efficient resource allocation. The rela‑
tionship between R&D investment and profitability is therefore complex 
and nuanced, influenced by the type of firm and its business strategy.

To understand the relationship (significance and strength of correlation) 
between direct and indirect subsidies and profitability of RE businesses, we 
analyse the sample with respect to their status of registration as a chan‑
nel partner with the national (MNRE) or state nodal agency (GEDA) for 
renewables (Figure 3.18). Being registered as a channel partner allows these 
businesses to access benefits such as state and central government subsidies 
and tax incentives while being compliant with regulations.

Observations from primary data indicate that firms not registered as 
MNRE/GEDA channel partners are predominantly low‑profit makers per 

Figure 3.17  Profit distribution across R&D expenditure of firms as proportion of 
total expenditure.

Source: Primary Survey, 2019.
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KW sale, while a higher proportion of MNRE/GEDA channel partners 
achieve moderate to high profits. Hence, the financial performance of chan‑
nel partners is stronger compared to non‑registered ones. However, the 
statistical analysis reveals that the relationship between channel partner reg‑
istration with MNRE/GEDA and profitability per KW sale is not significant 
at the 5 percent level, as evidenced by a Fisher’s exact test p‑value of 0.155 
(Figure 3.18). The Cramer’s V value further indicates that the association 
is weak. Implying that access to direct or indirect financial subsidies, typi‑
cally available to channel partners, does not necessarily translate into higher 
profitability. This challenges the assumption that formal registration and 
associated benefits inherently enhance financial outcomes in the RE sec‑
tor. The results are consistent with broader literature suggesting that while 
policy support can aid operational stability, it does not guarantee enhanced 
profitability without effective utilisation of resources and strategic market 
positioning (Pergelova & Angulo‑Ruiz, 2014).

Figure 3.18 Pr ofit distribution across status of registration as MNRE/GEDA chan‑
nel partner.

Source: Primary Survey, 2019
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When comparing the relationship between subsidies and R&D expendi‑
ture, it becomes evident that while policy support through financial instru‑
ments creates a favourable environment for SE, it does not have a significant 
or statistically established link with profitability (Haldar, 2021a). In contrast, 
firms’ level of expenditure on R&D shows a statistically significant correla‑
tion with profitability, emphasising that internal investment in innovation is 
more directly tied to financial performance. This implies that, rather than 
relying solely on subsidies, firms need to strategically prioritise R&D to 
enhance their competitive advantage and achieve higher profitability, par‑
ticularly in an evolving and competitive sector like RE.

3.4 Conclusion

In this chapter, we explored the role of SE in driving the RE transition 
within the complex socio‑political and economic context of Gujarat, India. 
By employing the multilevel perspective (MLP) framework, we analysed 
how SE, as a niche phenomenon, interacts with the broader regime and 
landscape to facilitate systemic change. This conceptual trope highlights 
that niches, like the RE ventures studied here, are critical spaces where inno‑
vations are developed and refined before they can challenge the existing 
regime.

The niche‑level actors, represented by entrepreneurial RE firms, thrive 
on institutional support, R&D and innovation. Our analysis makes it evi‑
dent that firms investing significantly in R&D are more likely to achieve 
higher profitability, surfacing the importance of technological advancement 
and process improvement within these niches. This contrasts with regime 
actors  –  largely fossil fuel‑based incumbent actors  –  who maintain their 
influence through established infrastructure and entrenched interests. The 
RE firms that succeed are those that can balance the nurturing of niche 
innovations with a strategic alignment to shifting regime dynamics.

The landscape, characterised by broader socio‑economic and political 
pressures, plays a dual role. Policies like subsidies and financial incentives 
have provided temporary buffers to RE entrepreneurs. However, our find‑
ings indicate that these regime‑level supports do not exhibit a statistically 
significant effect on profitability, suggesting that subsidies alone are insuf‑
ficient to guarantee long‑term success. Instead, landscape‑level shifts – such 
as the policy volatility following the Paris Agreement and the sudden pivot 
towards solar PV over wind – have highlighted the vulnerability of niches to 
abrupt changes in regime priorities. For entrepreneurial niches to thrive, a 
stable and predictable policy landscape is essential.

Our empirics also emphasises the differentiated pathways of value crea‑
tion within the RE niche. Manufacturing firms tend to drive change through 
technological innovation, leveraging R&D to push the boundaries of what 
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is possible within the niche. In contrast, service‑oriented firms achieve prof‑
itability through operational efficiency (process innovation) rather than new 
technological breakthroughs. These differentiated strategies illustrate that 
successful niche actors can either (radically) innovate technologically or 
optimise operationally, depending on the opportunities presented by both 
regime structures and landscape shifts. The transition from niche to regime 
dominance towards RE depends on a careful interplay of policy support, 
market readiness, and technological innovation. Sustainable entrepreneurs 
are vital in catalysing this transition, but success requires a comprehen‑
sive approach that balances R&D, market adaptability, and resilience to 
 landscape‑level pressures. The journey towards a sustainable energy regime 
will not only rely on the development of niche innovations but also on a 
stable landscape and supportive regime that collectively foster a conducive 
environment for transformation.

With this backdrop, we conceptualise SE as a driver of energy transition 
while navigating landscape and regime dynamics. In the next chapter, we 
discuss the evolution of policy and regulatory landscape for RE technolo‑
gies in India before identifying specific challenges and opportunities for RE 
entrepreneurs in Gujarat moving ahead. Challenges and opportunities for 
SE comprise regime and landscape‑level interactions with incumbents and 
destabilising processes in the existing fossil dominant market regime. It is 
therefore important to explore how national‑ and (Gujarat) state‑level poli‑
cies create windows of opportunity for the market uptake of RE gradually 
over longer timeframes.
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4	 Evolution of policy landscape 
for renewables
National and state interventions

4.1	 Introduction

Over the past three decades, India has experienced a systematic shift in its 
energy policy, transitioning from a reliance on conventional fossil fuels towards 
an expanding renewable energy (RE) landscape, with recent ambitious 
decarbonisation goals of achieving 500 GW RE installed capacity by 2030 
(MoP, 2025). Interventions for this transformation emerged early on in the 
1990s, when the Ministry of Non‑Conventional Energy Sources (MNES) 
was established to promote renewable technologies at the national level. Since 
then, an evolving set of government‑led instruments including feed‑in tariffs, 
fiscal incentives, Renewable Purchase Obligations (RPOs), and dedicated 
funding agencies has progressively shaped India’s RE trajectory.

Alignment with global climate imperatives such as the Kyoto Protocol, 
1997 and the Paris Agreement, 2015 provided momentum for market inte‑
gration of clean energy technologies. Successive regulatory measures at both 
national and state levels – such as net‑metering provisions, streamlined auc‑
tion processes, tax holidays, and concessional financing, bolstered market 
confidence and catalysed entrepreneurial ventures in solar, wind, biomass, 
and small hydropower across India. In recent years, when the discourse 
on the need for urgent climate action has gained global consensus, policy 
developments are emerging at an accelerated pace, reflecting India’s rein‑
forced commitment to meet ambitious decarbonisation targets. Initiatives 
like the Production Linked Incentive (PLI) scheme for high‑efficiency solar 
modules and the National Hydrogen Mission, launched in 2021, demon‑
strate a strategic pivot towards domestic manufacturing and the exploration 
of new energy frontiers. Meanwhile, updated guidelines from national RE 
entities such as the Solar Energy Corporation of India (SECI), coupled with 
strengthened commitments to augment non‑conventional energy capacity 
in the near term (50 percent cumulative electric power installed capacity 
from non‑fossil fuel‑based energy by 2030) and long term (2070‑net zero 
commitments at the national level), have continued to create new market 
opportunities.

This chapter has been made available under a CC-BY-NC-ND license.

https://doi.org/10.4324/9781003344667-4


Evolution of policy landscape for renewables 55

Against this backdrop, sustainability‑oriented entrepreneurs play a critical 
role in translating policy vision into tangible outcomes, capitalising on pol‑
icy incentives, competitive pricing, and technological innovations to drive 
expansion of RE solutions. By tracing the historic transformation in policy 
and regulation that paves the way for entrepreneurs to advance a renewable 
centred energy regime, through this chapter we explore the catalysts driving 
India’s clean energy ambitions from rhetoric to reality. We also spotlight the 
emerging pathways – some incremental, others potentially game‑changing, 
that stand to reconfigure the nation’s energy future. As Gujarat is at the core 
of our empirical enquiry, we also discuss how national RE priorities and 
policies trickle down and shape the RE ecosystem at the subnational level.

4.2  Transition policy foundations: pre‑1990s 
liberalisation scenario

India’s energy landscape has been consistently evolving post‑independence 
in 1947, with shifting national priorities – from meeting energy needs for 
infrastructure and development, to promoting competitiveness for energy 
efficiency, to clean energy as a lever for economic development. From 1947 
to the early 1970s, India was struggling with balancing electricity supply to 
meet the increasing demand for electricity as the primary input for infra‑
structure development – which was considered central to India’s economic 
growth. Key governance and planning institutions including the Planning 
commission, Central Electricity Authority (CEA), and the Energy Survey 
of India were established during this phase. The role of Planning Commis‑
sion of India was paramount in formulating policies and long‑term visions 
related to energy at the nationwide scale. CEA was established along with 
the Planning commission in 1950, to coordinate the development, imple‑
mentation, and monitoring progress of uniform national electricity policies. 
The State Electricity Boards (SEBs) were instituted by the CEA to serve as 
nodal electricity agencies at state level. Notably, electricity is a concurrent 
subject in India  –  meaning both national and state governments possess 
legislative rights over generation, transmission, and distribution of electric‑
ity. This initial phase until 1970 in the history of India’s energy policy is 
marked by attempts to achieve supply adequacy while being heavily reliant 
on coal, oil, and gas. This period saw expansion of the oil and natural gas 
sector with the government of India recognising opportunities for exploit‑
ing economies of scale. The institution of Indian Oil Corporation and the 
Oil and Natural Gas Commission advanced efforts towards marketing and 
refining of oil and its derivative products. Thus, post‑independence to the 
early 1970s the national government’s focus was on regulating supply of 
primary energy with visions to decentralise the electricity sector so as to 
effectively meet rapidly growing demand.
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In the 1970s, the global oil shock crisis triggered a shift in national energy 
policy focus on energy conservation and efficiency (Ferguson et al., 2011).  
Regulation of the coal‑mining industry and reducing petroleum consump‑
tion were key policy thrust areas during this phase. Hence, the early 1970s 
saw nationalisation of the coal industry and establishment of Coal India 
Limited (CIL) in 1975 to undertake design and planning of the coal‑ 
mining segment. The CIL is now the largest coal producers in India and 
operates under the administrative ownership of the Ministry of Coal, Gov‑
ernment of India. CIL, along with the National Thermal Power Corpora‑
tion (NTPC) established in the same year, was instrumental to the national 
priorities regarding ensuring energy security, augmenting overall efficiency 
and safety of coal production, and promoting planned development of the 
power sector (Bardhan et al., 2019). Although there were efforts to regulate 
and promote energy conservation in the ‘fossil dominant’ regime during 
this period, no concrete directives were introduced to replace fossils with 
renewable energy (RE) sources. The Planning Commission of India was 
particularly committed to ensuring access for households and industries to 
cleaner forms of energy like Liquid Petroleum Gas. However, this did not 
particularly refer to non‑conventional sources.

The decade after the 1970s marked a massive upward shift in energy 
demand owing to emerging businesses and industries in the country. In 
response, it was the first time that energy‑saving targets were defined in 
the 1980s. Energy security still remaining the core of regulation, and 
 policy‑targeted interventions were being made towards augmenting capac‑
ity, diversification, and streamlining of energy supply. The Advisory Board 
on Energy, established in 1983 laid down an integrated energy policy at the 
national level. Acknowledging the burden of expensive coal and oil imports 
to meet energy needs of the nation, this integrated national policy high‑
lighted the potential of non‑conventional energy – including renewables as 
a viable substitute for fossil fuel imports. This stimulated the establishment 
of the Nuclear Power Corporation of India in 1987 marking the dawn of 
non‑conventional energy in India’s energy transition trajectory. All forms 
of energy policy agencies and departments were bought under the purview  
of the Ministry of Energy, barring the Department of Atomic Energy.

4.3  Liberalisation and modernisation of energy sector: 
1990s to early 2000s

With liberalisation of the Indian economy, the 1990s also witnessed a period 
of reform in the nation’s energy sector. The Planning Commission introduced 
reforms to deregulate, privatise, and unbundle the power sector. This also 
meant opening up the energy sector to foreign investments. India’s energy 
infrastructure had been by then historically susceptible to inefficiencies, and 



Evolution of policy landscape for renewables  57

high transmission and distribution (T&D) losses (Gandhi et  al., 2022).  
Until the early 1990s, the sector was dealing with severe capacity and finan‑
cial constraints. The losses from electricity supply amounted to as high as 
0.7 percent of India’s Gross Domestic Product (GDP) at that time. Poor fis‑
cal health of the sector was reinforced by technical challenges such as T&D 
losses of approximately 23 percent, and high inefficiencies in generation 
with plant load factor at merely 54 percent (Bardhan et al., 2019). Energy 
deficits were also substantial at approximately 19 percent (Khurana & 
Banerjee, 2014). Some of these issues persist now in the 21st century in 
terms of access, affordability, and reliability concerns (Haldar et al., 2023). 
In this regard, impetus was on modernising the energy sector, with focus 
on demand side reforms. Energy conservation bill that laid the founda‑
tion for establishment of the Bureau of Energy Efficiency (BEE) in 2001 
had clear mandates on promoting energy conservation and enhancing effi‑
ciency of energy supply in India. This period also marked the shift in policy 
focus on environmental sustainability, reflecting in emergence of institu‑
tions and interventions to integrate non‑conventional sources in the energy 
supply mix. The MNES was set up in 1992 to facilitate uptake of RE in the 
country. MNES was later renamed as the Ministry of New and Renewable 
Energy (MNRE) in 2006 – as we know it now (Bardhan et al., 2019).

Private‑sector participation was deemed crucial to reform the power sec‑
tor towards efficiency and competivieness, and especially to draw invest‑
ments. Through the amendment to the Electricity Supply Act, 1991, the 
power sector was able to attract private investments including foreign capi‑
tal. Long‑term power purchase agreements (PPAs) and supply contracts 
were important instruments to ensure long‑term supply stability. However, 
the distribution segment was constantly performing poorly, being highly 
entrenched within state politics (Dubash & Rajan, 2001). So, there was 
realisation of the need to unbundle the power sector and dissolve public 
monopoly over the energy sector during this phase. The Regulatory Com‑
mission Act was enacted in 1998, which brought about regulatory con‑
sistency in the nation’s power sector. The Central Electricity Regulatory 
Commission (CERC) was also instituted under this act. The unbundling 
of SEBs into separate distribution, generation, and transmission segments 
(or companies) by CERC was a regulatory reform that shaped the future of 
the power sector in India. As a result, by the 1990s and the early 2000s the 
gross power generation grew ninefold in comparison to the 1970s. Almost 
61 percent of the energy was being generated through coal‑based thermal 
power plants. Hydro electricity, nuclear, gas, and oil were other sources 
of power in the nation’s total energy mix. Regulatory interventions such 
as the Aggregate Power Development and Reforms Program (APDRP) 
launched in 2002 were specifically aimed at drawing private investments in 
the distribution sector. However, it was not as successful, and high levels of 
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Aggregate Technical and Commercial (AT&C) losses were indicative of the 
challenges in achieving a modern and efficient energy grid infrastructure. 
An incentive‑based system was then proposed through the Restructured 
APDRP in 2003. These policy and regulatory reforms formed the basis of 
the Electricity Act (EA) 2003, which marked the dawn of a more competi‑
tive, liberal, and progressive power sector in India.

The EA 2003 offered a market oriented approach to augment accounta‑
bility, commercial viability, and efficiency in the power sector (Joseph, 2010).  
Delicensing of thermal power generation, incentivising rural electrification 
and RE generation, institutionalisation of independent regulatory commis‑
sions, multiyear tariff system, and introduction of licensed power trading 
were some important strategies in this direction. One of the most effective 
measures to promote competition was the provision of open access in the 
transmission and distribution segment. This implies that generation compa‑
nies (Gencos) can directly sell power to the highest bidder, while consumers 
can purchase power from the most price competitive and efficient Discoms 
(Garg et al., 2022). Other policy interventions that were directed towards grid 
efficiency and modernisation were the National Electricity Policy in 2005, 
The National Tariff Policy in 2006, and Integrated Energy Policy in 2006.  
Interstate transmission was regulated through these policies which offered 
avenues for maintaining a stable and reliable power supply across states, 
promoting competition, and minimising AT&C losses. The Indian Energy 
Exchange and Power Exchange India Limited were established in 2008 to 
further energy security in the nation.

Thus, ensuring stability and sufficiency of supply at affordable prices 
while  balancing environmental sustainability was gaining momentum in 
the design of energy policy in the post‑liberalisation era (Shanmugam & 
Kulshreshtha, 2005). Although private‑sector participation, plant renova‑
tion, and modernisation, along with new capacity installation, were the focus 
of policy, the distribution sector remained the cause of concern owing to 
its inefficiencies and politically entrenched nature. Even in the 21st century, 
risks of stranded assets ‑ as most of the thermal power plants are not close 
to the end of their life cycles remain a major bottleneck for RE transitions in 
India. Similarly poor fiscal health of Distribution companies (Discoms) has 
emerged as a sticky challenge that is yet to be resolved despite decades of 
reforms in the national energy landscape (Srinivasan et al., 2023).

4.4  Energy discursive shifts towards climate change 
mitigation: late 2000s to 2015

The Indian energy policy recognised the importance of shifting towards 
non‑conventional energy sources early on during the 1990s  –  when the 
MNES was established. Indian Renewable Energy Development Agency 
(IREDA), India’s first non‑banking financial institution (NBFC), was also 
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established in 1989 – with an objective to offer financial assistance for RE 
projects and projects related to energy efficiency and conservation. The oil 
shocks of the 1970s also played an important role in steering the debate 
towards the need to augment RE capacity to ensure energy security (Bard‑
han et al., 2019). Thus, it makes sense to say that India’s commitment to 
RE adoption has been historically influenced by global discourse on climate 
change and geopolitical situations. We now analyse how key global events 
starting from the Kyoto Protocol (adopted in December 1977 and entered 
into force in February 2005),1 has defined the energy policy trajectory of 
India, hence creating opportunities for market uptake and entrepreneurship 
in the sector.

India’s early stance on climate emission reduction echoed the logic of 
‘common but differentiated responsibility’ – i.e., the industrialised nations 
often in the Global North should reduce emissions and allow for develop‑
ing economies in the Global South to continue use of fossil fuels so as not 
to compromise on their development needs (Bardhan et al., 2019). This 
also attributes to the abundance of relatively cheaper coal reserves and fossil 
dependent infrastructure in the Indian context, which created significant 
lock‑ins with fossil energy. Rapid urbanisation, economic growth and indus‑
trialisation was increasing energy demand, accompanied by the wave of lib‑
eralisation where majority of private investments in energy sector went to 
coal, oil, and natural gas. In light of these lock‑ins and path dependencies, 
when the Kyoto Protocol – Conference of Parties (COP) 3 was adopted 
in 1997, India acceded to it. However, India did not agree to obligations 
towards emission reduction. Despite this, concrete measures to conserve 
and increase efficiency were taken through establishment of the Bureau of 
Energy Efficiency (BEE) and the Energy Conservation Act, 2001. The Inte‑
grated Energy Policy, 2026 was an important milestone in India’s energy 
transition trajectory. In addition to meeting energy demand through tech‑
nical efficiency, and economic viability, this policy laid the groundwork 
for integration of RE sources in energy provisioning. Thus, measures to 
phase out fossil fuel subsidies, incentives for RE production, and FiT laws 
were proposed (IEA, 2021b). By February 2005, when the Kyoto Proto‑
col entered into force in COP‑7, India played central role in its codifica‑
tion highlighting that sustainable development is very much interlinked to 
climate change mitigation and adaptation. It also argued that developing 
economies are more vulnerable to climate impacts and hence need resources 
and strategies to boost preparedness.

As global discourse on climate change intensified, the national energy 
landscape shifted towards balancing decarbonisation goals with energy secu‑
rity. This motivated the establishment of the Prime Minister’s Council on 
Climate Change (PMCCC) in 2008. This council coordinated the national 
strategy for assessment, adaptation, and mitigation of climate change. 
The National Action Plan on Climate Change (NAPCC) launched by the 
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PMCCC in 2008 that outlines India’s climate action strategy also had the 
need for balancing economic, social, and environmental goals at its core. It 
stressed that maintaining high growth rates is crucial for raising living stand‑
ards of the people, while reducing their vulnerability to climate impacts. To 
achieve this, eight interrelated ‘national missions’ were formulated with a 
focus on enhancing understanding of climate change risks, adaptation and 
mitigation, natural resource conservation, and energy efficiency. Out of these 
eight missions, two were directly focused on reforming the energy sector in 
India by improving efficiency and increasing RE capacity  –  (1) National 
Solar Mission and (2) National Mission on Enhanced Energy Efficiency.

The Jawaharlal Nehru National Solar Mission (JNNSM) marks the epoch 
in proliferation of RE capacity in India. Launched in January 2010, this mis‑
sion cemented the national government’s commitment to establish India as 
a frontrunner in the global energy transition landscape. This was guided by 
an initial mandate of achieving 20 GW of installed solar capacity by 2022 
which was revised to 100 GW in 2015, and then 175 GW by 2022 (Prakash 
et al., 2022). The Jawaharlal Nehru National Solar Mission (JNNSM) marks 
an epoch in India’s RE trajectory by introducing a targeted implementation 
roadmap and a supportive regulatory architecture for a diverse range of 
solar technologies and uses – spanning off‑grid and decentralised systems 
to grid‑connected utility‑scale and PV rooftop installations. Beyond setting 
ambitious capacity targets in Phase I (10 GW solar power capacity by 2014), 
the JNNSM laid out a comprehensive policy and regulatory framework that 
recognised the centrality of industrial policy, robust R&D, and skill devel‑
opment in building a thriving solar sector (Figure 4.1). These pillars, in 
turn, have also opened up new spaces for sustainable entrepreneurship (SE) 
by lowering barriers to market entry, incentivising technological innovation, 
and fostering collaborative platforms.

Crucially, the mission called for a dedicated governance structure to facil‑
itate RE integration and to identify diversified funding channels, reducing 
financial risk for early‑stage ventures and scaling startups. Such measures are 
especially vital in a federal context where electricity is a concurrent subject, 
empowering both the central and state governments to legislate and imple‑
ment energy policies. Following the broad directives of the JNNSM,  several 
states including Madhya Pradesh, Odisha, Andhra Pradesh, Rajasthan, 
and Uttar Pradesh launched their solar policies in 2013 (Kshitij & Man‑
dal, 2022). These state‑level guidelines, while aligned with national targets, 
also made room for entrepreneurial ecosystems attuned to local resource 
endowments and market conditions.

The Clean Energy Cess, 2010 is an important instrument used to dis‑
incentivise coal dependence in India. This cess was levied at a rate of 50 
INR per tonne of coal consumed in a region. This cess contributed to the 
National Clean Energy Fund (NCEF) to support sustainable energy pro‑
duction and consumption. However, NCEF has been critiqued for diverg‑
ing finances to other development needs rather than specifically being 
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targeted at RE integration and uptake (Haldar, 2021a). In 2011, India 
adopted Renewable Purchase Obligations (RPOs) and Renewable Energy 
Certificates (RECs) as key regulatory mechanisms to accelerate renew‑
able energy adoption. RPOs require electricity distributors to procure a 
specified portion of their supply from renewable sources, thereby creating 
stable demand. RECs, in parallel, establish a market‑based trading mecha‑
nism to offset interstate disparities in renewable energy generation capacity 
and pricing. Together, these instruments provide predictable market con‑
ditions, reducing investment risks, and promoting opportunities for sus‑
tainable entrepreneurship in India’s RE sector (Figure 4.1). In the same 
year, recognising the importance of financial incentives to boost distributed 
RE generation, India introduced Generation Based Incentives (GBIs) for 
small‑scale solar projects connected to distribution grids (below 33 kV). 
GBIs addressed the considerable gap between the higher tariff fixed by the 
CERC for solar power (Rs. 17.91 per kWh in 2010–2011) and a lower 
reference tariff (Rs. 5.5 per kWh), thus lowering the market entry barri‑
ers faced by new ventures. By directly enhancing the economic viability 
of smaller entrepreneurial projects, GBIs not only supported distributed 
energy generation but also signalled the government’s strategic intent to 
decentralise RE markets, stimulate local innovation, and broaden entrepre‑
neurial participation beyond large industrial actors.

Figure 4.1 India’s RE installed capacity growth with respect to policy evolution.
Source: Author’s Composition Based on MNRE Data and Policy Reports.
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Recognising that decentralised RE alone could not achieve India’s ambi‑
tious decarbonisation and energy security goals, the government also turned 
towards large‑scale renewable infrastructure to capture economies of scale. 
Mega‑scale renewable projects became strategically important for attracting 
significant private investment, including foreign direct investment (FDI), 
thus expanding the entrepreneurial ecosystem and mobilising capital at a 
larger scale. Consequently, in 2014, the Ministry of New and Renewable 
Energy (MNRE) mandated the establishment of at least 25 large‑scale and 
Ultra Mega Solar Power Projects, aiming for over 20 GW of installed capac‑
ity within a five‑year period. This policy initiative not only reflected India’s 
commitment to rapidly scaling RE but also indicated a clear shift towards 
enabling substantial private‑sector participation to realise broader develop‑
ment and climate objectives.

4.5  Scaling ambitions and deepening markets: post‑Paris 
(2015‑present)

The 2015 Paris Agreement marked a watershed moment for India’s RE 
ambitions, sparking a new era of accelerated policy action and entrepreneur‑
ial dynamism. Shifting gears from cautious expansion to bold market‑driven 
growth, India set audacious targets – including scaling renewable capacity 
to 175 GW by 2022 and later ramping up ambitions to an unprecedented 
500 GW of non‑fossil capacity by 2030 (Haldar et al., 2023). This period 
saw fierce competitive auctions dramatically slash solar tariffs, innovative 
financial instruments attract global capital, and strategic initiatives like the 
Production Linked Incentive (PLI) scheme reshape domestic industrial 
landscapes  –  fundamentally repositioning India as a vibrant hub for RE 
entrepreneurship and investment.

Key national mechanisms introduced since 2015 illustrate India’s broader 
vision towards deepening market frameworks, strategically positioning 
entrepreneurship as a catalyst for low‑carbon transformation clearly. The 
JNNSM Phase II (2012–2017) aimed at proliferating solar power genera‑
tion (20 GW capacity by 2017) by facilitating and incentivising  participation 
of least cost developers for solar projects (Figure 4.1). Auction mechanisms 
were deployed nationwide to attract private participants and ensure RE 
production at affordable rates. Focused R&D initiatives through manda‑
tory domestic content requirement (DCR) clause aimed at strengthening 
local manufacturing capacity under the Phase II. The DCR clause man‑
dated that all investors must use locally manufactured solar modules and 
procure 30 percent of their overall inputs from local sources. However, the 
DCR clause drew criticism from the international community including the 
United States who challenged it in the World Trade Organisation (WTO) 
on grounds that India’s DCR clause was protectionist and discriminated 
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against imports. The WTO panel – dispute settlement body, ruled against 
the DCR clause, leading to a considerable setback in India’s transition story 
through building up manufacturing capacity (Tagotra, 2017).

The National Smart Grid Mission (2015), aligned explicitly with India’s 
Paris commitment of achieving 40 percent renewable electricity capacity by 
2030. It actively widened market opportunities for entrepreneurs develop‑
ing innovative solutions in grid modernisation and renewable integration. 
Recognising the importance of domestic industrial capacity to sustainable 
market deepening, the government substantially expanded its PLI scheme 
from an initial USD 0.6 million in 2021 to USD 2.62 million in 2022, 
targeting domestic solar manufacturing capabilities of up to 54.5 GW. By 
significantly lowering the barriers to manufacturing and fostering entrepre‑
neurial competitiveness, this policy sought not only self‑reliance but also 
global positioning within the RE market.

Complementing this industrial policy push, targeted financial mecha‑
nisms were deployed to stimulate entrepreneurial activity in both utility‑scale 
and distributed RE segments. For instance, a Central Financial Assistance 
(CFA) of up to USD 33,450 per solar park, coupled with USD 26,700 
per MW installed capacity, or 30 percent of total project costs, incentivised 
private‑sector involvement in the creation of at least 25 mega solar parks, 
each with 500 MW or more, totalling 40 GW by March 2024. The rooftop 
solar segment emerged as a critical entrepreneurial opportunity, particularly 
with generous subsidies of 20 to 40 percent CFA for residential rooftop 
installations, while ensuring that commercial and industrial sectors achieve 
incentives on 10 percent of their base installed capacity through rooftop 
solar solutions.

Government departments themselves were recognised as key actors – or 
‘prosumers’– under the Central Public Sector Undertaking Scheme, aiming 
to set up 12 GW of grid‑connected solar PV plants by 2022–2023. For this, 
Viability Gap Funding (VGF) of up to USD 73,500 per MW was sanc‑
tioned (Singh et al., 2023). Strategically addressing persistent urban chal‑
lenges around energy reliability and security, solar power, especially rooftop 
installations, was recognised not merely as a technology solution, but also 
as a market‑driven entrepreneurial response.

Despite existing structural barriers, India’s wind energy sector presents 
unique opportunities for sustainable entrepreneurship, notably through 
firms like Suzlon and Inox Wind, which have positioned the country as an 
emerging hub for wind technology innovation and diffusion, particularly 
targeting domestic and Global South markets (Lewis, 2007). Recognising 
both the constraints and potential of the domestic wind industry, India’s 
MNRE launched the National Offshore Wind Energy Policy in September 
2015 under the broader NAPCC. The policy explicitly sought to promote 
domestic technology indigenisation, catalyse private‑sector investments in 
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R&D, and nurture skill development within the sector (MNRE, 2015). 
Framed against the backdrop of India’s ambitious target of achieving 60 
GW of installed wind capacity by 2022, the policy demonstrated India’s 
broader strategic vision of integrating climate objectives with industrial 
development and entrepreneurial growth.

To incentivise SE in wind power, the government had deployed 
 market‑stabilising instruments, notably GBI rewarding wind developers per 
unit of generated energy, alongside generous tax incentives such as acceler‑
ated depreciation allowances of up to 80 percent. However, the planned 
phase out of the GBI by March 2017 and reduction of accelerated depre‑
ciation to 40 percent sparked concerns among wind power developers and 
entrepreneurs, who viewed these mechanisms as critical for reducing invest‑
ment risks and ensuring market predictability (Haldar, 2021). The policy 
uncertainty around these instruments posed potential threats to the sus‑
tained growth of India’s wind energy market, advocating the importance 
of stable, forward‑looking policies capable of simultaneously addressing 
technology transfer barriers, deepening domestic manufacturing capabili‑
ties, and supporting entrepreneurship within India’s rapidly evolving wind 
energy landscape (Haldar, 2022; Haldar & Tripathi, 2023).

Hence, energy policy at the national level is formulated in response 
to global conditions and discourse on climate policy. The national policy 
offers directionality to state level policy to support SE, regulate, and create 
infrastructure to integrate and augment RE capacity. Figure 4.2 offers an 
overview of the major epochs in India’s energy transition trajectory in all 
the three phases discussed above. Although there are often complexity and 
policy shifts at the national‑level, state‑level governance emerges as pivotal 
for driving RE transitions, offering stability and proactive  market‑shaping 
measures critical for entrepreneurial growth. Gujarat, in particular, has 
consistently demonstrated pioneering leadership by proactively formulat‑
ing and implementing energy transition policies ahead of national trends. 
The state’s early adoption of the Gujarat Solar Policy in 2009, even prior 
to India’s National Solar Mission, clearly illustrates its visionary stance. 
Moreover, strategic infrastructure projects like the 790 MW Charanka Solar 
Park (DNA India, 2018)  –  among Asia’s largest solar installations at the 
time  –  reinforced Gujarat’s role as a frontrunner, signalling to investors, 
innovators, and entrepreneurs alike, regarding the state’s robust institutional 
commitment and regulatory foresight. The following section undertakes a 
deep‑dive exploration into Gujarat’s policy landscape, highlighting precisely 
how Gujarat’s proactive energy policy instruments, regulatory innovations, 
and market interventions have created an enabling environment, position‑
ing the state as a benchmark for India’s RE transition and a dynamic hub 
for SE.
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Figure 4.2 India’s RE policy roadmap post‑liberalisation (1990s) to present.
Source: Author’s Composition.
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4.6  Gujarat’s transition policy landscape: from early 
leadership to strategic adaptation and market 
expansion

The RE policy landscape in Gujarat has evolved progressively, shaped by 
a mix of pioneering ambition, changing market dynamics, and broader 
national climate goals. This evolutionary trajectory began prominently with 
the Gujarat Solar Policy of 2009, a groundbreaking initiative that positioned 
the state as an early mover in India’s solar energy sector even before the 
JNNSM was launched (Energy and Petrochemicals Department, 2009). 
With a population of 60.4 million (Census, 2011) and a land area of 196,024 
sq. kms, Gujarat is susceptible to climate risks including precipitation and 
temperature extremes, along with sea level rise. These climate‑related risks 
impact the state on multiple fronts – agriculture, economy, water resources, 
and infrastructure. Certain population groups including coastal population, 
low‑income groups, women, elderly and children are relatively vulnerable to 
these impacts. One of the most industrialised states in India, Gujarat leads 
the petrochemical, chemical, and crude oil refining industries. 25 percent 
of the total emissions in the state can be attributed to its power genera‑
tion industry. Hence, the state realised the need to disrupt fossil dependent 
development pathways early on and took a proactive stance to renewable led 
path creation through policy and regulatory steering. This was supported by 
the state’s significant solar potential (over 300 days of sunlight per year), and 
favourable wind conditions along with an expansive coastline of 1,600 kms 
(Ghose et  al., 2022). Thus, starting from the 2009 Solar Policy, Gujarat 
committed to attracting private‑sector investment through streamlined reg‑
ulatory processes, favourable feed‑in tariffs, and the creation of dedicated 
large‑scale solar parks (Energy and Petrochemicals Department, 2009).  
This policy not only demonstrated political foresight but established insti‑
tutional frameworks critical for investor confidence and entrepreneurial 
engagement.

Building on this momentum, Gujarat revised its Solar Policy in 2015, 
aligning more explicitly with India’s emerging national commitments 
post‑Paris Agreement. The revised policy emphasised rooftop solar deploy‑
ment, decentralised generation, and introduced clearer regulatory instru‑
ments like net‑metering to enhance consumer participation (Energy and 
Petrochemicals Department, 2015). By actively encouraging rooftop solar 
installations and providing financial incentives, Gujarat sought to democra‑
tise RE access and stimulate local entrepreneurial opportunities, thus diver‑
sifying its solar energy ecosystem.

In Gujarat, the agricultural sector contributed to 18 percent of the total 
GHG emissions statewide (Garg et al., 2024). However, agriculture is a key 
economic sector in the state. Hence, the government’s Suryashakti Kisan 
Yojana (SKY) was launched in 2018 with an objective to ensure economic 
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growth for the agricultural sector through the use of solar energy powered 
irrigation and farming systems, e.g. solar pumps. Under this scheme, farm‑
ers can generate their own power through solar panel installations on their 
farmland for captive consumption and sell the excess to the government via 
the electricity grid. Thus, having grid connectivity was a crucial requirement 
to benefit from the SKY program. 60 percent of the cost of solar panels is to 
be financed through the state and central governments, while 35 percent of 
the cost would be covered through loans at an interest rate of 4.5 to 6 per‑
cent. So, the farmers need to bear an upfront cost of 5 percent. The scheme 
was launched for a duration of 25 years in two phases (7 years and 18 years) 
and was set to benefit 12,400 farmers across 33 districts in Gujarat (GPRD &  
GUVNL, 2019).

In addition to solar energy, wind energy has historically been recognised as 
a vital component of Gujarat’s RE potential. The state hosts 35 GW of wind 
energy potential alone (Energy and Petrochemicals Department, 2016).  
The Gujarat Wind Power Policy 2016 reflected this recognition, setting out 
to expand the state’s RE mix while also fostering private‑sector participa‑
tion. At a time when solar was gaining momentum, this policy signalled that 
wind energy remained a strategic priority, particularly for regions within the 
state with high wind potential.

To encourage investment, the policy offered a range of financial and 
operational incentives. These included exemptions from electricity duty, 
eligibility for RECs, and banking of generated electricity – provisions par‑
ticularly important for independent power producers. Further, the policy 
allowed for third‑party sale and captive use without restriction, enabling 
developers to explore flexible business models. Transmission and wheeling 
charges were also waived off under its provisions for certain project catego‑
ries, thereby lowering operational costs and improving the bankability of 
projects (Energy and Petrochemicals Department, 2016).

From an entrepreneurial perspective, these mechanisms were designed 
to create space for both large firms and smaller, locally rooted enterprises. 
However, while the policy laid out a supportive framework, its effectiveness 
was limited by broader structural constraints. Land acquisition remained 
a persistent challenge, especially in coastal and high wind potential zones 
(Madhanagopal et al., 2022). Also, while the policy emphasised infrastruc‑
ture readiness, actual grid capacity and evacuation infrastructure did not 
always match policy ambitions, creating bottlenecks for timely project com‑
missioning (Abhishek & Goel, 2021). These limitations have been observed 
in several project sites globally, where delays in transmission infrastructure 
undermined investor confidence and increased the cost of capital for wind 
developers (e.g. Gregory & Sovacool, 2019).

Nevertheless, the Gujarat Wind Power Policy 2016 marked a significant 
step in broadening the state’s RE landscape. It illustrated how state‑level 
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policy can act as a catalyst for market creation and SE and also pointed 
towards the importance of aligning implementation capacities with policy 
ambition in order to realise its full transformative potential.

With an explicit push for building up wind energy capacity in the state, 
there were also emerging challenges in implementation and operation. 
Gujarat hence launched its Repowering of the Wind Projects Policy 2018 to 
address issues related to underutilisation of wind energy resources owing 
to aging turbines of capacities equal to or under 1 MW (Energy and Petro‑
chemicals Department, 2018a). These older installations, prevalent in prime 
wind zones, were operating inefficiently, leading to suboptimal energy pro‑
duction. The policy aimed to replace these outdated turbines with modern, 
higher‑capacity models to enhance energy output without requiring addi‑
tional land acquisition – a significant advantage in a state where land avail‑
ability was already posing challenges.

From a political economy perspective, the Gujarat Wind Power Repow‑
ering Policy 2018 reflects a strategic shift –  it addressed the inefficiencies 
of legacy wind installations while unlocking higher generation potential in 
the face of land resource constraints. The policy was introduced in response 
to the proliferation of sub‑MW turbines  –  many installed before 2005  
and occupying high wind zones but generating at capacity utilisation fac‑
tors as low as 10 to 14 percent. These inefficient assets, while technically 
operational, pointed towards a significant misallocation of valuable renew‑
able resources. The 2018 policy sought to correct this by offering tar‑
geted incentives to encourage the replacement of old turbines with newer, 
higher‑capacity models. It offered GBIs, exemptions from electricity duty 
for five years, and guaranteed eligibility for RECs, thereby increasing finan‑
cial viability for private developers repowering existing sites (Energy and 
Petrochemicals Department, 2018a).

Critically, the policy also introduced a preferential FiT for repowered 
projects. This was set 10 percent higher than tariffs for new projects to 
reflect the additional capital burden and operational complexities of decom‑
missioning old units. It explicitly allowed developers to retain existing infra‑
structure and land rights, acknowledging the logistics related hurdles of 
repowering on fragmented landholdings. These provisions were designed 
not only to attract large investors but also to make repowering viable for 
smaller, early‑stage entrepreneurs who originally developed these pro‑
jects and now faced technology lock‑in and declining returns. This need 
to achieve balance between enabling new investment and protecting first‑ 
generation developers speaks to Gujarat’s attempt to smoothen the political 
economy frictions of structural transition within a liberalised energy sector.

However, the policy’s ambitions were hindered by persistent implemen‑
tation challenges. Though repowering was meant to avoid new land acqui‑
sition, coordination between turbine owners, landholders, and Discoms 
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proved difficult – especially in sites with fragmented ownership or outdated 
power evacuation infrastructure (Norman et al., 2024). The policy assumed 
that grid capacity would scale in parallel, but actual investment in trans‑
mission lagged behind. As a result, project execution timelines stretched, 
and investors, particularly smaller ones, faced increased costs and regula‑
tory uncertainty (CEA, 2023). These dynamics reveal a broader tension in 
India’s energy transition – while policy designs may promote technological 
upgrading and efficient resource use, their success depends on ground‑level 
institutional readiness and cross‑sectoral coordination.

Moving further ahead, the Gujarat Wind‑Solar Hybrid Policy‑2018 was 
launched with the intention to scale up wind and solar hybrid power project 
installations while minimising variability often associated with RE technolo‑
gies (Bird et al., 2013). Land mobilisation has historically emerged as a key 
deterrent for RE projects in India (Haldar et al., 2024; Levien, 2012) and 
other parts of the world alike (Temper et  al., 2020). Against this back‑
drop the Wind‑Solar Hybrid policy was designed to optimise infrastruc‑
ture use including transmission systems and land in the state. Provisions 
were made under this policy to promote large grid‑connected solar and 
wind hybrid systems through support for new methods, technologies, and 
solutions. These solutions would also focus on wind‑solar hybrid integra‑
tion with emerging technologies including energy storage systems. With an 
operative period of five years, this policy covered – (a) conversion of under 
construction or existing solar or wind power plants into hybrid projects, (b) 
new wind‑solar hybrid projects. The state nodal agency GEDA was respon‑
sible for assisting private project developers and the Government of Gujarat 
would facilitate energy storage technology for these projects. All the pro‑
jects developed during the operative period of the wind‑solar hybrid policy 
would be eligible for incentives and benefits available under this policy for a 
long‑term period of 25 years from the date of commissioning (Energy and 
Petrochemicals Department, 2018b).

The residential segment was an important mover of Gujarat’s RE ambi‑
tions. So, the state rolled out the Surya Urja Rooftop Yojana in 2019–2020 
to prioritise large‑scale solar rooftop PV systems among the private resi‑
dential households. This came in compliance with the state’s solar energy 
targets of around 8 GW by 2021–2022, out of which 3.2 GW was to be 
achieved through the rooftop segment. The rooftop segment was identi‑
fied as key in the state’s transition trajectory, as it does not entail land‑use 
change, and energy is majorly consumed where it is generated – avoiding 
AT&C related losses. The scheme also known as SURYA‑GUJARAT, was 
set up with a mandate to benefit 200,000 consumers in the year 2019–2020 
and cumulatively 800,000 consumers by the end of 2021–2022. A subsidy  
of 20 percent was made available for rooftops above 3 KW and up to 10 KW, 
installed by residential households. While any consumer installing between 
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1 KW and 3 KW solar PV rooftop systems were offered a subsidy of 40 
percent on the final cost of installation (Energy and Petrochemicals Depart‑
ment, 2019b). This also created avenues for smaller EPC service providers 
by generating demand in the residential sector.

Recognising the importance of diversifying beyond residential rooftops 
and utility‑scale solar parks, the Gujarat government identified a strategic 
opportunity in promoting small‑scale, distributed solar photovoltaic (PV) 
systems. In response, the state introduced the Policy for Development of 
Small‑Scale Distributed Solar Projects‑2019, aimed explicitly at facilitating 
solar installations ranging between 0.5 MW and 4 MW capacity within the 
existing distribution networks of state licensees. The policy, while operation‑
ally effective for five years, assured developers of sustained incentives and 
policy stability by guaranteeing eligibility for a full 25‑year Power Purchase 
Agreement (PPA) term for all projects commissioned during the operative 
window (Energy and Petrochemicals Department, 2019a). This targeted 
approach not only addressed critical gaps in Gujarat’s RE deployment 
but also reflected a nuanced understanding of the state’s socio‑economic 
landscape. By focusing on dispersed, uncultivable, or barren land parcels, 
Gujarat aimed at minimising land‑use conflicts and negative environmen‑
tal impacts commonly associated with large‑scale projects. Moreover, this 
policy demonstrated an intentional departure from the competitive bidding 
paradigm that tends to favour larger, better‑capitalised firms. Instead, it 
provided transparent and predictable tariff visibility, significantly lowering 
entry barriers for smaller, local developers who typically lack the resources 
to engage in complex bidding processes.

From the broader perspective of Indian energy politics and sustainable 
development, such state‑level interventions are crucial. They decentralise 
governance in energy transitions, create employment opportunities at local 
scales, and contribute meaningfully to skill development in regions often 
excluded from the economic benefits of national level energy transition 
dynamics. Gujarat’s initiative, therefore, complemented national strategic 
objectives encapsulated in the ‘Make in India’ initiative, fostering local man‑
ufacturing capabilities and domestic innovation ecosystems. This alignment 
alludes to the essential interplay between subnational policy innovation and 
national economic strategies, reinforcing the state’s pivotal role in India’s 
broader energy and climate agenda.

This was followed by a new iteration of the Gujarat Solar Power Policy 
2021. It outlines a robust strategic framework designed to stimulate SE and 
enhance solar energy adoption across the state. A key strength of this policy 
is its flexibility – it allowed solar projects of all sizes, from small setups start‑
ing at 1 KW (suitable for homes or small businesses) up to large  projects 
of 1 MW (appropriate for bigger businesses or industrial operations). By 
accommodating projects of different scales, the policy makes it easier for 
both small entrepreneurs and established companies to get involved in the 
solar power market.
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An important feature of this policy is the ‘banking’ provision. Simply 
put, banking lets solar energy producers store extra electricity they generate 
for later use. For smaller users, households and small businesses, known as 
low‑tension (LT) consumers, extra energy could be banked on a monthly 
basis, making it easier to manage surplus electricity. Larger businesses, 
high‑tension (HT) consumers, had to manage their surplus electricity daily. 
This policy assigned a modest compensation for Discoms for their grid ser‑
vices (i.e. INR 1.50 per unit for certain large users and INR 1.10 per unit 
specifically for solar energy consumed), ensuring that the companies sup‑
plying electricity remain financially healthy while keeping the system fair for 
everyone (Energy and Petrochemicals Department, 2020).

The policy also offered special support for small and medium‑sized busi‑
nesses (MSMEs) by guaranteeing a fixed price of INR 2.25 per unit for any 
surplus solar energy they generate over the first five years, instilling inves‑
tor confidence in solar power. For larger businesses, the policy covers 75 
percent of the recent competitive market rate for surplus energy (Energy 
and Petrochemicals Department, 2020). This balanced approach aimed to 
attract private investment across the board, creating a supportive environ‑
ment for all types of solar energy projects. Hence, the Gujarat Solar Power 
Policy 2021 played a significant role in encouraging widespread use of solar 
energy, supporting entrepreneurship, and promoting economic growth.

The most recent, Gujarat Renewable Energy Policy 2023  marks a sig‑
nificant institutional shift in how the state envisions the next phase of its 
energy transition. Moving beyond the fragmented and technology‑specific 
frameworks of earlier policies, Gujarat recognised the interconnected nature 
of renewable technologies and unveiled a comprehensive policy that brings 
together solar, wind, hybrid systems, storage solutions, and emerging areas 
such as green hydrogen under a single regulatory umbrella. The 2023 pol‑
icy sets an ambitious target of achieving 50 percent of the state’s cumulative 
electric power installed capacity through non‑fossil sources by 2030. The 
operative period of this policy is five years from the date of its notification, 
i.e. until 18 August 2028, providing a medium‑term horizon for invest‑
ment planning, regulatory certainty, and phased infrastructure development 
(Energy and Petrochemicals Department, 2023).

From a broader political economy perspective, this policy signals a shift 
from incrementalism towards systemic transformation. With explicit targets 
and streamlined procedures for land acquisition, it seeks to mitigate one 
of the most persistent implementation bottlenecks in RE deployment. It 
also integrates clarity in tariff determination, notably allowing MSMEs to 
develop projects up to 4 MW with pre‑fixed PPA tariffs linked to past com‑
petitive bidding, thereby lowering financial uncertainty for small‑scale entre‑
preneurs. It also introduces zero banking charges for residential consumers, 
encourages hybrid and floating solar models, and facilitates green hydrogen 
production through clearly designated regulatory pathways (Energy and 
Petrochemicals Department, 2023).
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Importantly, the policy places much needed emphasis on job creation, 
local manufacturing capacity, and the expansion of a clean‑tech startup 
ecosystem. By providing incentives for battery storage, skill development, 
and green manufacturing clusters, the state is embedding industrial policy 
objectives within its RE strategy. This approach broadens the scope of the 
energy transition from a technical to a developmental agenda. It reflects a 
maturing policy logic that views RE as not only a tool for decarbonisation, 
but also as a vehicle for regional and local economic transformation and 
entrepreneurship. However, the ambition of the policy might be restricted 
by enduring constraints. While the single‑window clearance mechanism and 
proactive nodal agencies are presented as solutions, past experience indi‑
cates that institutional coordination remains uneven horizontally as well as 
vertically. The policy’s success in practice will depend on grid augmentation, 
evacuation infrastructure, and the resolution of social and administrative 
challenges associated with land access. More so, effective implementation 
of repowering provisions and the monitoring of time‑bound infrastructure 
disclosure (Energy and Petrochemicals Department, 2023) will be key to 
translating policy ambition into real‑world outcomes.

Overall, the recent Gujarat Renewable Energy Policy represents the state’s 
most integrated and forward‑looking energy policy to date. It consolidates 
prior lessons while setting out a future‑oriented roadmap, making a strong 
case for the role of subnational leadership in India’s clean energy transition. 
Its ability to balance scale with inclusion, and investment with institutional 
depth, will ultimately determine its impact on SE and energy governance more 
broadly.

Through these sequential policy advancements, from pioneering 
solar‑specific strategies to an integrated renewable framework, Gujarat has 
continuously adapted to shifting technological, economic, and political 
realities. This evolutionary perspective points towards the state of Gujarat’s 
significant role in the national energy transition, emphasising the dynamic 
interplay between policy ambition, entrepreneurial ecosystems, and practi‑
cal governance challenges. The ongoing challenge that remains for Gujarat, 
is balancing rapid deployment of renewables with socio‑economic inclusiv‑
ity and environmental sustainability, ensuring that its transition pathways 
remain equitable and broadly beneficial.

4.7 Conclusion

India’s RE transition is a complex process of institutional layering, policy 
experimentation, and political negotiation. As this chapter has demonstrated, 
the state of Gujarat offers a compelling vantage point from which to exam‑
ine how national climate and energy targets are interpreted, recalibrated, and 
operationalised through subnational policy frameworks. Rather than viewing 
the energy transition as a linear extension of central mandates, the Gujarat 
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case foregrounds the contingent and negotiated nature of transition, as one 
shaped by local capacities, sectoral politics, and developmental imaginaries.

Successive policies, from the Gujarat Solar Policy of 2009 to the Wind 
Repowering Policy of 2018 and the consolidated Renewable Energy Pol‑
icy of 2023 reflect a progression from discrete interventions to a more 
integrated vision of RE governance and planning. Over time, Gujarat has 
adopted not just ambitious capacity targets, but a suite of regulatory instru‑
ments intended to reduce market friction and induce entrepreneurial activ‑
ity. Mechanisms such as pre‑defined PPA tariffs, energy banking provisions, 
net metering, repowering incentives, and green hydrogen promotion are 
not merely technocratic tools, they are, in fact, imagined as instruments 
of institutional design that shape the nature and inclusivity in the energy 
transition processes.

These tools, however, function within a broader political economy con‑
text. While Gujarat has built institutional credibility through policy conti‑
nuity and early mover status, structural constraints persist. Land acquisition 
remains politically sensitive and socially contentious. Transmission infra‑
structure and evacuation readiness frequently lag behind generation growth, 
particularly for smaller and distributed producers. Institutional coordina‑
tion across nodal agencies, though improving, is uneven. As such, Gujarat’s 
experience reveals not only the potential of subnational initiative but also 
alludes towards potential limitations of policy ambition when not matched 
by governance capacity.

At the heart of these dynamics lies the question of entrepreneurship – not 
merely as individual initiative, but as a socially and institutionally embedded 
practice. Policies signal opportunity, but it is the structure of those sig‑
nals, i.e. clarity, stability, procedural accessibility, that determines who can 
respond. In this sense, SE is not a spontaneous outcome of energy markets, 
but a product of deliberate regulatory curation and infrastructural provi‑
sioning. Where institutions align to lower uncertainty, distribute risk, and 
enable experimentation, entrepreneurship flourishes; where they do not, 
opportunities remain confined to incumbents or well‑capitalised actors.

In this chapter so far, we mapped the architecture of Gujarat’s RE policy 
environment within the context of broader national transition policy and 
goals. The focus of the next chapter shifts from institutional form to lived 
experience: here we empirically interrogate how entrepreneurs engage with 
this evolving policy landscape. By examining which policy mechanisms are 
activated in practice, where friction arises, and how actors innovate or adapt, 
we seek to uncover the grounded realities of SE. In doing so, we illuminate 
the co‑production of energy futures in a transforming Indian polity.

Note
 1 https://unfccc.int/kyoto_protocol.

https://unfccc.int/kyoto_protocol
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5	 Opportunities and challenges 
to sustainable entrepreneurship
Evidence from India’s energy 
sector

5.1	 Introduction

Sustainable entrepreneurship is increasingly seen as a critical lever for 
addressing pressing environmental challenges while advancing social wel‑
fare and economic growth. In the context of key sectors like RE, transport, 
waste management, sustainability‑driven entrepreneurs are not just busi‑
nessmen; they are key agents of change, capable of reshaping production 
and consumption behaviour. Understanding the opportunities and chal‑
lenges faced by these entrepreneurs is crucial – not only to foster a condu‑
cive ecosystem for them but also to inform the broader transformation to 
sustainable energy systems by better tailoring policies, support mechanisms, 
and market structures. This is central to achieving national and subnational 
decarbonisation and development goals. This chapter, therefore, focuses 
on the complex journey of sustainability‑oriented entrepreneurs in India, 
particularly in the state of Gujarat, which is a frontrunner among Indian 
states contributing significantly to the total RE mix. Here, based on empiri‑
cal evidence collected through personal interviews with firm owners and 
managers, we examine the developmental trajectories of Micro, Small, and 
Medium Enterprises (MSMEs) as they initiate, expand, and adapt their RE 
ventures. This analysis provides insights into the strategic choices, adap‑
tive processes, and challenges these enterprises encounter while striving to 
establish a foothold in this evolving sector.

Sustainable entrepreneurship (SE), as established in existing literature, is 
influenced by a myriad of extrinsic and intrinsic conditions. On the external 
front, the socio‑economic landscape, regulatory frameworks, and market 
conditions all play pivotal roles, while internal drivers are tied to an entre‑
preneur’s intrinsic motivations – ranging from profit‑making to a genuine 
commitment to environmental change (Haldar & Tripathi, 2023; Lin‑
nanen, 2016; Walley & Taylor, 2002). The need to unravel both external 
and internal conditions is indicative of the complexity of SE as a concept 
and as a practical instrument for change. SE hence entails a balance between 
navigating systemic market failures –  like public goods, externalities, and 
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imperfect information – and leveraging these same failures as opportunities 
for innovation (Dean & McMullen, 2007).

In Gujarat’s RE sector, these dynamics come to life in a particularly 
illustrative manner. Entrepreneurs here are not only responding to regime 
and landscape‑level regulatory pushes and evolving market demands, but 
they are also striving to overcome barriers like demand uncertainty, inade‑
quate technological support, and the absence of financial backing. Adopt‑
ing a discussion‑oriented tonality in this chapter, we empirically explore 
how sustainability‑driven entrepreneurs as niche actors (refer Chapter 2), 
operate within and against the forces of the established fossil dominant 
regime. The examination of both niche and regime‑level processes, allows 
us to investigate how intrinsic characteristics, organisational structures, 
and market and regulatory conditions interact to enable or hinder sustain‑
able entrepreneurial outcomes. Through this exploration, we uncover the 
broader implications for fostering SE across different sectors and regions, 
drawing attention to how market instruments and policy frameworks can 
be more effectively designed to facilitate the transition from conventional 
to RE systems.

In this context, the next section starts with identifying major challenges 
faced by sustainability‑driven entrepreneurs operating across six districts in 
Gujarat, specific to the RE sector. These challenges span from the early 
stages of establishment of the firm (early start‑up phase) to the later stages 
when the entrepreneurs were grappling with strategies for scaling up (late 
start‑up or leadership phase).

5.2  Challenges across entrepreneurial 
phases – establishment to scaling complexities

Sustainability‑oriented entrepreneurs often perceive challenges at their 
start‑up phase differently in comparison to conventional entrepreneurs. SE 
driven by the need to address an ecological or social challenge is most likely 
to perceive the present institutional environment as challenging. This is 
reflected in their negative perception or scepticism of financial, institutional, 
market, and knowledge or information support structures (Hoogendoorn 
et al., 2019).

5.2.1 Challenges during early start‑up phase

Looking at the responses of 54 entrepreneurs from Gujarat, it becomes 
clear that overall financial challenges (63 percent), institutional bottlenecks  
(52 percent), and imperfect market conditions (54 percent) including lack of 
consumer awareness are perceived as major hindrances to firm growth at the 
early start‑up stage – reported by over half of the respondents (Figure 5.1). 
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It is interesting to explore these challenges based on the type of business 
activity the firms are engaged in – i.e. only service providers (engineering, 
procurement, and construction (EPC) and operations and management 
(O&M)), manufacturers, and those engaged in both service and manufac‑
turing. Meaningful patterns can be noticed here. For instance, EPC and 
O&M providers predominantly face financial (65 percent) and institutional 
challenges (62 percent). This pattern indicates that service‑oriented busi‑
nesses being dependent on consistent funding streams and policy support 
are significantly sensitive to policy and regulatory uncertainty and complex‑
ity, and disruption of finance flows (Hoogendoorn et  al., 2019). Service 
providers often lack the tangible assets that the manufacturers can leverage 
to secure funding. Especially in the lack of concrete production capacity 
and material outputs, investors are often uncertain of the returns, hence 
deterring them from investing in EPC and O&M‑related activities (Haldar, 
2021a). Similarly, for hybrid firms (manufacturing and service) challenges 
related to lack of finance are almost as pronounced (63 percent) as the ser‑
vice providers, having to balance securing capital for manufacturing as well 
as recruiting skilled workers for service provision. While 56 percent of the 
manufacturers report facing financing challenges during the start‑up stage, 
they are relatively less exposed owing to clearer value propositions in terms 
of tangible outputs that can be marketed and scaled (Figure 5.1).

At the start‑up stage, institutional hassles were reported by 52 percent 
of respondents. The pursuit of sustainability often implies challenging exist‑
ing norms, institutions, and regulations (Dean & McMullen, 2007; Hock‑
erts & Wüstenhagen, 2010). Thus, the complexities emerging from this 
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contestation and resistance from existing regime structures and institutions 
might increase the risk perception of sustainable entrepreneurs aiming to 
establish their venture. With respect to the type of business activity, the 
empirical evidence suggests that 62 percent of the service providers (EPC 
and O&M) report institutional and administrative challenges as a signifi‑
cant hurdle. Regulatory bureaucracy and complexity, and policy uncertainty 
disproportionately affect these entrepreneurs as they often lack adequate 
resources and networks to navigate intricate procedural and legal landscapes 
especially as they start out (Haldar, 2021b). In comparison, only 33 per‑
cent of manufacturers report institutional challenges as a significant deter‑
rent (Figure 5.1). This pattern implies that manufacturers are either better 
equipped to comply with regulations and navigate legislative procedures, or 
perhaps they benefit from a more simplified and supportive policy environ‑
ment for production activities, as indicated by recent national initiatives like 
Make in India, and production‑linked incentives, etc.

SE often emerges in imperfect markets characterised by lack of consumer 
awareness, information asymmetries, and inadequate infrastructure, etc. 
(Pinkse & Groot, 2015). This often shapes entrepreneurs’ risk perceptions 
in relation to RE businesses. Our data on 54 entrepreneurs operating in 
Gujarat suggest that perhaps the most telling distinction in challenges across 
business types at the early start‑up phase emerges with respect to consumer 
awareness or demand for RE products and services (Figure 5.1). Demand 
uncertainty due to lack of consumer awareness for RE products is reported 
by a staggering 89 percent of manufacturers in the early start‑up stage. As 
manufacturers rely primarily on consumer demand for RE products, uncer‑
tainty of consumer demand not only risks low profitability, but also discour‑
ages further investments in innovation and scaling production capacity. In 
contrast, only 31 percent of service‑oriented enterprises reported lack of 
consumer awareness to be a challenge during the early start‑up stage. As 
service‑oriented businesses offering EPC and O&M engage more directly 
with consumers, they are often able to inform potential consumers about 
the products or offer services to consumers who have already installed RE 
systems. Hence, lowering the concerns for lack of consumer awareness lead‑
ing to lower demand (Haldar, 2021a,b). Sixty‑eight percent of the firms 
engaging in both service and manufacturing reported lack of consumer 
demand as a significant challenge, as during the early stages of establishment 
they struggled to generate consumer demand through engagement while 
also having to secure investments for building up manufacturing capacity.

Information or knowledge barriers present another layer of complexity, 
particularly for hybrid enterprises, where 63 percent of these entrepreneurs 
reported difficulties in leveraging necessary expertise and market or regula‑
tory knowledge particularly during the early start‑up stages (Figure 5.1). 
SE requires a wider range of skill sets and knowledge in comparison to 
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conventional businesses. Such entrepreneurs may perceive higher risks due 
to information asymmetry and a lack of skills. They also face challenges 
with inadequate technical knowledge on starting a sustainability‑oriented 
business. This is especially true in a regime where existing information and 
resources are not tailored to meet their specific needs (Castka et al., 2004; 
Rizos et al., 2016). Thus, the need for sustainable entrepreneurial ventures 
to not only understand business principles, but also social and environmen‑
tal issues, while having the capacity for stakeholder engagement, and policy 
advocacy makes the process of establishing a start‑up seem more daunt‑
ing (Marin et al., 2015). Specific to the RE sector which is a technocen‑
tric industry, managing both production and service provision requires a 
broader spectrum of knowledge  –  ranging from technical manufacturing 
skills to consumer‑facing service skills. This complexity is compounded by 
the need to stay on track with evolving renewable technologies and market 
demands (Haldar & Tripathi, 2023).

Risk perceptions of entrepreneurs are also driven by the sociocultural 
contexts they operate in. Although the culture and history of Gujarat pro‑
mote innovative and entrepreneurial aptitude, 33 percent of the RE entre‑
preneurs interviewed for this study reported cultural norms and consumer 
scepticism to be hindering the uptake of RE products and services. For 
instance, kite flying is integral to Gujarat’s culture and social traditions. This 
is mostly practiced on the rooftops creating a trade‑off in terms of giving up 
space for solar rooftop installation (Haldar, 2021a,b).

Interestingly, as businesses proceed from the early stages of start‑up 
where the focus is on devising strategies for scaling, i.e. late start‑up or 
 scaling‑up phases, they encounter a different constellation of challenges. 
Moving ahead, we analyse the challenges and risk perceptions of entrepre‑
neurs in Gujarat with respect to making the move towards the growth tra‑
jectory in their RE businesses.

5.2.2 Challenges during scaling‑up phases

To uncover why certain firms might be performing relatively well while 
others struggle to grow, we analyse the challenges facing RE entrepre‑
neurs in Gujarat by observing patterns of risk perception across different 
activities – service providers, manufacturers, and hybrid firms (both service 
and manufacturing). In‑depth interviews with 54 entrepreneurs operat‑
ing across six districts of Gujarat, reveal that low profitability, lack of com‑
petitive advantage, market incumbency, lack of finance, institutional hassles 
like bureaucracy and complex approval processes, technological challenge, 
uncertain demand, non‑recovery of financial dues, unavailability of skilled 
labour, and raw material shortage are prominent challenges faced by RE 
ventures.
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Low profitability is perhaps the most telling difference across business 
types. Among service providers, 73 percent report that low profitability 
is a significant challenge. This isn’t particularly surprising given the sheer 
volume of competition they face. The barriers to entry for MSMEs have 
lowered significantly in recent years, as initiatives by GEDA and MNRE 
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Inadequate access to finance and low profitability are major challenges 
faced by RE entrepreneurs especially in developing economies. Our inter‑
views reveal that 74 percent of the respondents perceive financial constraints 
as a major challenge during late start‑up phases when they aim to scale up. 
While 67 percent of the respondents reported that low profitability was a 
significant hurdle (Figure 5.2). Financial challenges are more pronounced 
in developing economies particularly due to inadequate access to institu‑
tional finance, high costs associated with RE Technologies, and limited 
venture capital availability. Traditional banks often perceive RE projects as 
high‑risk, further complicating funding prospects (Brunnschweiler, 2010). 
The underdeveloped market infrastructure and inconsistent policy environ‑
ment also create uncertainty, shrinking funding possibilities for SE. A lack 
of coordinated financial support and high‑cost barriers continue to hinder 
the expansion and long‑term sustainability of sustainability‑oriented sec‑
tors including RE (Gabriel, 2016; Lee et al., 2022). This is evidenced by  
54 percent of the RE entrepreneurs surveyed reporting market incumbency 
and lack of competitive advantage as significant challenges during scaling 
up, followed by 46 percent of the respondents perceiving institutional bot‑
tlenecks as significant deterrent.
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sought to boost the RE sector by incentivising new players and lowering 
minimum thresholds for eligibility. While these measures have succeeded in 
creating a diverse marketplace, they’ve also fostered an environment where 
companies are competing fiercely on price, driving profit margins down. 
Firms that deal with EPC or O&M services find themselves caught in this 
downward price spiral with little room to manoeuvre financially (Haldar & 
Tripathi, 2023). In contrast, only 22 percent of manufacturers report low 
profitability as a key obstacle. Manufacturers have a fundamentally differ‑
ent financial structure; their business model allows for greater control over 
production costs and economies of scale. These firms often have strong 
networks and enter into long‑term power purchase agreements (PPAs) that 
insulate them to some extent, from the competitive pricing pressures that 
service providers face. Hybrid firms, however, seem to bear the worst of 
both worlds – 79 percent of these respondents indicate that low profitability 
is an issue ( Figure 5.2). The compounded demands of capital investment 
in manufacturing alongside the squeezed profit margins in services make 
profitability a serious and often overwhelming challenge for them.

Lack of competitive advantage is another pervasive challenge that based 
on business activity hybrid firms (both manufacturing and services) feel 
most acutely at the later stages of start‑up when the entrepreneurs are strat‑
egising ways to scale up. Sixty‑three percent of respondents engaged in 
both manufacturing and service provision reported that they struggle to 
maintain an edge. The combination of providing services and producing 
goods means they are competing across multiple dimensions, often against 
specialised firms that can offer more focused, competitive solutions. Service 
providers also report a significant issue here, with 58 percent stating that 
they lack a strong competitive advantage. The RE service sector is largely 
homogeneous; most providers are offering similar EPC and O&M services, 
which makes it hard to stand out except on cost competitiveness, again 
tying back to the problem of shrinking profitability. In contrast, manufac‑
turers fare better, with only 22 percent citing lack of competitive advantage 
as a major concern (Figure 5.2). These firms have more room to differen‑
tiate, either through product quality, product innovation, or unique cus‑
tomer relationships.

Market incumbency presents yet another layer of challenge, particularly 
for younger service‑oriented firms. Here, 62 percent of service providers 
interviewed report that they struggle with market incumbency, which mani‑
fests in the form of established players creating barriers to entry through, 
predatory pricing, or simply already enjoying a larger share of customer loy‑
alty. Established manufacturers – who are effectively growing into the role of 
incumbents having secured significant growth – are much less impacted, with 
only 22 percent citing incumbency as an issue. For these established play‑
ers, being the incumbents means wielding significant influence over supply 
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chains and market norms. Hybrid firms, with 58 percent respondents report‑
ing issues related to incumbency, again seem to be stuck between dynam‑
ics, trying to carve out a space that is competitive against both established 
manufacturers and a saturated service market (Haldar, 2021a; Haldar &  
Tripathi, 2023).

Financial market failures as discussed above, pose one of the most signifi‑
cant challenges for almost three‑fourth of total respondents. Younger ser‑
vice‑oriented firms feel this acutely, with 77 percent indicating that access 
to finance is a major barrier. Unlike manufacturers, which can offer physi‑
cal collateral or have financial histories that make them mor e appealing to 
lenders, service providers struggle to present the kind of assurances banks 
and investors require. Ninety percent of the hybrid firms reported financial 
barriers, hence facing the steepest challenges of all. Trying to support both 
a manufacturing line and service operations necessitates substantial pub‑
lic, institutional, or private capital, which they often have limited access to. 
Manufacturers, though not immune, are better positioned, with 33 percent 
reporting risks related to financial market failures, pointing again to the 
advantages conferred by certain degree of maturity and stability in business 
(Figure 5.2).

Institutional challenges, such as bureaucracy, certification complexities, 
and lengthy tendering procedures, were cited by almost half of the total 54 
firms surveyed. The percentage is highest among hybrid firms (58 percent) 
and service providers (46 percent). Service providers, often younger and 
smaller in size, do not have the networks or experience to navigate these 
complexities easily, and many of the institutional procedures that have been 
simplified are still more conducive to larger players or manufacturers who 
have been in the market for longer. Manufacturers, being relatively estab‑
lished and typically more familiar with regulatory pathways, report fewer 
challenges here, with only 22 percent indicating significant institutional 
hurdles (Figure 5.2).

Technological barriers appear to be a significant challenge across the sec‑
tor, with almost one‑third, 32 percent of total respondents citing them as a 
hurdle in scaling‑up (Figure 5.3). Among service providers, 35 percent report 
facing technological challenges, a relatively higher percentage compared to 
manufacturers, where only 11 percent of firms perceive this as a barrier. 
Hybrid firms, report the highest proportion (37 percent), likely reflecting 
their need to integrate diverse technological processes to balance both pro‑
duction and service. However, our discussion with respondents surface that 
most firms in the RE sector operate within a low‑technology environment, 
where basic technical skills suffice. This reflects the industry’s current focus 
on standard tasks such as installations and service provisioning rather than 
innovation‑driven, high‑tech activities, indicating that technology is not yet 
a critical determinant of success for most RE firms across sectors.
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In stark contrast, uncertainty of demand emerges as a pervasive issue, 
with 70 percent of respondents identifying it as a challenge. Service provid‑
ers are the most affected, with a significant 77 percent reporting demand 
uncertainty, compared to 44 percent of manufacturers. Hybrid firms also 
report substantial difficulties (74 percent), reflecting the widespread demand 
uncertainty in the RE market (Figure 5.3). The high proportion of service 
providers facing this challenge can be attributed to their emergent nature, 
smaller market share, and exposure to seasonal tendering processes invited 
by GEDA/MNRE. Manufacturers, often more established and less reliant 
on individual or residential consumer demand, are relatively insulated from 
this challenge. However, our observations highlight a pressing need for 
policies to stabilise demand across the sector, such as increasing consumer 
awareness and expanding market access for RE products and services.

Non‑recovery or delayed recovery of financial dues stands out as a criti‑
cal challenge, impacting 72 percent of the respondents operating RE busi‑
nesses. This issue is especially pronounced for service providers, where a 
staggering 89 percent report financial difficulties, compared to just 33 per‑
cent of manufacturers. Hybrid firms are also significantly affected, with 68 
percent citing financial recovery as a barrier (Figure  5.3). This disparity 
reflects the structural vulnerabilities of service providers, who often deal 
directly with end consumers, mostly (low demand) residential and rely 
heavily on government subsidies, which are prone to delays. Manufacturers, 
however, generally work with intermediaries or have long‑term purchase 
agreements with governments or commercial consumers, and benefit from 
more predictable payment cycles.

Unavailability of skilled labour is another hurdle especially at the 
 scaling‑up stage, affecting 54 percent of total RE entrepreneurs interviewed, 
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with service providers (58 percent) and hybrid firms (53 percent) report‑
ing slightly higher challenges than manufacturers (44 percent) (Figure 5.3). 
This barrier highlights systemic gaps in skill development programmes, 
which often fail to meet industry standards. Service firms, typically younger 
and less resourceful, are more vulnerable to labour shortages, while man‑
ufacturers, being relatively mature, tend to invest in in‑house training to 
bridge skill gaps (Haldar, 2021a; Haldar & Tripathi, 2023). Owing to its 
industry wide nature, the challenge of skilled labour availability does not 
appear to be strongly associated with particular business type. Similar expe‑
riences from the developed world, e.g. Sweden suggests inadequate compe‑
tence as a major challenge for RE businesses (Limeta, 2024). So, addressing 
this issue through better alignment of vocational training programmes with 
industry needs is critical for the sector’s growth.

Availability of raw material and equipment is a pre‑condition for scaling‑up 
of RE businesses like any other production. As discussed above, access to 
credit or secure financial streams is a significant challenge for several entrepre‑
neurs operating RE businesses in Gujarat. Similar observations emerge from 
emerging economies which are often faced by resource scarcity and inade‑
quate finance (e.g. (Opoku et al., 2022)). This, in turn, hinders firms in scal‑
ing‑up their production and service provisioning due to inability to access raw 
materials. Limited manufacturing capacity locally is also another challenge.

Observed through our analysis of the 54 RE entrepreneurs, 50 percent 
report no issues with raw material availability, while 35 percent regularly 
face shortages, and 15 percent encounter them occasionally. This distri‑
bution highlights a significant disparity among different types of business 
activities – services, manufacturing, and hybrid operations – demonstrating 
the structural and operational challenges specific to each category.

Service providers are disproportionately affected by raw material short‑
ages, with 50 percent regularly experiencing delays, compared to only 11 
percent of manufacturers. Hybrid firms, engaging in both services and man‑
ufacturing, lie somewhere in between, with 26 percent reporting regular 
shortages. This pattern suggests a strong relationship between the type of 
business activity and the likelihood of encountering supply chain disrup‑
tions, as confirmed by the statistical significance (p‑value of 0.032) and a 
moderately strong Cramer’s V value of 0.324 (Table 5.1).

The prevalence of shortages among service providers can be attributed to 
their emergent status and dependence on external suppliers for RE equip‑
ment. Service firms often lack the established supply chain networks and 
logistical resources that manufacturers possess, making them more vulner‑
able to delivery delays (Haldar & Tripathi, 2023). Manufacturers, how‑
ever, tend to have more control over their raw material procurement, often 
maintaining direct relationships with suppliers or producing key compo‑
nents in‑house. This operational autonomy relatively insulates them from 
the delays and inconsistencies faced by their service‑oriented counterparts 
(Haldar, 2021a,b).
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Hybrid firms, which blend service provision and manufacturing, experi‑
ence a mix of these challenges. Their reliance on external supply chains for 
certain components parallels that of service providers, while their partial 
in‑house production capacity provides some resilience, akin to manufacturers.

Our discussion so far makes it evident that broadly sustainability‑ori‑
ented entrepreneurs face a wide array of technology, knowledge, market, 
and  policy‑related challenges at multiple stages and levels of their operation. 
To understand how these challenges might be mitigated through multilevel 
processes, the next section looks at firm level; market‑driven; and national, 
subnational, and global policy perspectives that can stimulate SE in the RE 
industry, in particular.

5.3  Opportunities for sustainable entrepreneurship – micro‑ (firm 
level), meso‑ (market), and macro‑(policy) level perspectives

In response to challenges posed to SE development particularly in the RE 
industry, government agencies such as MNRE, Ministry of Power (MoP), 
GEDA, and Ministry of Skill Development and Entrepreneurship (MSDE) 
have introduced certain policy and regulatory interventions that support 
SE by creating windows of opportunities at the regime level. In addition to 
these landscape level processes, market, and individual firm‑related oppor‑
tunities that support RE entrepreneurial niches include expectations of high 
profitability, presence of large potential consumer base, technological and 
marketing expertise, and brand value (Haldar, 2022, 2021b).

5.3.1 Opportunities created by policy and regulatory processes

It is often observed that there is a negative perception regarding regulations 
among entrepreneurs, owing to complexity, policy volatility, bureaucratic 

Table 5.1 Shortage of raw material at the scaling‑up stage across business type

Activity No (%) Yes (%) Occasionally Total
(%)

Services – EPC 12 (46) 13 (50) 1 (4) 26 (100%)
and O&M

Manufacturing 4 (44) 1 (11) 4 (44) 9 (100%)
Manufacturing 11 (58) 5 (26) 3 (16) 19 (100%)

and Service
Total firms 27 (50) 19 (35) 8 (15) 54 (100%)
Statistic Fisher’s exact 9.905 Cramer’s V 0.324

test Value
P Value 0.032 P Value 0.021

Source: Primary Survey, 2019.
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processes, and performance or quality thresholds set in a top‑down man‑
ner (among other bottlenecks) that might hinder the functioning of these 
businesses (Álvarez et  al., 2014; Begley et  al., 2005; Gnyawali & Fogel, 
1994). Interestingly, the RE industry is predominantly policy‑driven given 
the landscape (national and supranational) pressures to decarbonise the 
economy evident through ambitious RE targets under India’s NDCs. Thus, 
policy and regulatory interventions become key to ensure SE development 
and sustained growth in the uptake of RE technologies in India.

Drawing from our sample of 54 entrepreneurial ventures based in Guja‑
rat, majority of the firms, i.e. 65 percent responded that the policy and 
regulatory environment was lax and riddled with loopholes which rendered 
it inefficient. Around 28 percent of the total respondents perceive the need 
to comply with regulations and standards irrelevant in determining the suc‑
cess or their business. While only 7 percent of the entrepreneurs interviewed 
report a high level of compliance with policy norms (Figure 5.4).

Understanding how regulatory and policy compliance is perceived by 
entrepreneurs based on the type of businesses they operate, i.e. services, 
manufacturing, or hybrid (both manufacturing and service), we observe a 
statistically significant relationship. The statistics also reveal a strong asso‑
ciation between the business activity type and degree of compliance with 
regulations and policy norms.

Based on our observations, manufacturers exhibit a notably lax approach 
to compliance with 78 percent reporting loopholes and inefficiencies in 
the regulatory space. Cost pressures from competitive bidding force them 
to prioritise affordability over adherence to quality standards which often 
require more investments. Hence for these firms, stringent regulations are 
viewed as burdensome, leading to compromises in product quality, which 
might erode consumer trust and slow down the transition from conven‑
tional to RE sources (Figure 5.4).

On similar note, service providers, primarily involved in EPC and O&M, 
perceive compliance as not relevant for their operations. Almost half of these 
firms (42 percent) dismiss regulatory requirements as insignificant to their 
business growth since they primarily provide installation and maintenance 
services rather than engaging in production or energy generation. This per‑
ception further reflects weak enforcement of regulation including REC and 
RPOs in the sector. Similar trends are observed for hybrid businesses where 
a staggering 90 percent of entrepreneurs interviewed perceived policy rules 
as inefficient (Figure 5.4). Such non‑existent or lenient compliance impacts 
the broader RE ecosystem by stifling market growth and sustainability.  
A lack of stringent regulations risks diminishing consumer confidence, slow‑
ing adoption rates.

Looking into more policy and regulatory interventions for support‑
ing SE in the RE industry in Gujarat, an impressive 89 percent of total 
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entrepreneurs surveyed consider the policy ecosystem to be business‑friendly, 
reflecting widespread approval of government policies in this critical sector 
(Figure 5.5). This finding alludes to the broad‑spectrum design of policy 
frameworks, which intentionally encompass the entire RE industry across 
different segments and business types. Policies enacted by the MNRE and 
the GEDA have been instrumental in fostering the adoption of RE technol‑
ogies, benefiting both manufacturers and service providers (Haldar, 2022).

Access to financial loans from public sector banks or funding institu‑
tions emerges as a pivotal factor in scaling entrepreneurial ventures within 
the RE industry. Scholarly research consistently highlights financial liquidity 
as a prerequisite for entrepreneurial success (Black & Strahan, 2002). Yet 
only 48 percent of surveyed entrepreneurs reported securing loans from 
public sector institutions, expressing concerns regarding a notable fund‑
ing gap. Established manufacturers with substantial turnover have greater 
success accessing loans (67 percent), often leveraging collateral to mitigate 
lender risk. In contrast, emerging service providers, often asset‑light, face 
more significant barriers due to stringent asset or turnover requirements. 
This is evidenced by our interviews where only 27 percent of the EPC and 
O&M service providers were able to secure loans from public sector institu‑
tions (Figure 5.5). This pattern mirrors a persistent challenge documented 
in global development literature: limited access to credit constrains small 

Figure 5.4  Degree of compliance with regulation (e.g. RPO/REC) across type of 
business activity.

Source: Primary Survey, 2019.
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businesses, particularly in emerging economies (Kuzilwa, 2005). Although 
national initiatives such as MUDRA Bank and Start‑up India exist, their 
generalised mandates do not adequately address the specific financing needs 
of RE entrepreneurs. Banks’ inherent risk aversion further compounds the 
funding bottleneck, pointing towards a critical policy gap in sector‑specific 
financial support (Haldar & Tripathi, 2023).

Equally pressing is the limited policy support for raw materials and 
equipment, reported by only 41 percent of surveyed firms. Manufacturers 
have benefited from sector‑specific measures such as safeguard duties on 
imported solar panels, which offer a protective buffer against foreign com‑
petition (67 percent). A notable policy intervention includes the imposition 
of a 25 percent safeguard duty on solar panel imports, bolstering domestic 
manufacturing. However, service providers remain disadvantaged (only 27 
percent being able to benefit) due to the absence of equivalent raw mate‑
rial procurement policies. While the Raw Material Assistance Scheme sup‑
ports MSMEs broadly, its lack of RE‑specific provisions limits its sectoral 
relevance (Haldar, 2021b,2022; Haldar & Tripathi, 2023).

Skill development initiatives led by MNRE are crucial for building 
a technically adept workforce. Yet only 55 percent of respondents found 
these programmes effective (Figure 5.5). Service providers were more likely  
(65 percent) than manufacturers (56 percent) to recognise the utility of skill 
development initiatives. However, almost half (44 percent) of total entre‑
preneurs interviewed perceive the current training framework as inadequate. 

Figure 5.5  Perceived opportunities from policy processes across type of business 
activity.

Source: Primary Survey, 2019.
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Despite the efforts of programmes such as the Pradhan Mantri Kaushal 
Vikas Yojana (PMKVY) and the Gujarat Institute of Solar Energy (GISE), 
the training provided often falls short of the sector’s advanced technical 
requirements. Fee‑based workshops offered by institutions like the Gujarat 
Energy Research and Management Institute (GERMI) remain out of reach 
for many entrepreneurs, suggesting a need for more accessible and special‑
ised training modules (Haldar, 2021a).

Further, marketing and consumer awareness campaigns spearheaded by 
MNRE and GEDA have played a transformative role in expanding the market 
for RE products and services. As our observations reveal, 76 percent of sur‑
veyed firms reported benefiting from these initiatives. Service providers (73 
percent), in particular, have leveraged these campaigns to catalyse demand. 
However, since these programmes are designed to address the broader mar‑
ket landscape, their impact cannot be exclusively attributed to any specific 
business activity type observed from similar responses across all categories.

Subsidies and tax incentives are critical instruments in shaping entre‑
preneurial ecosystems, especially in emergent sectors like RE. Our find‑
ings illustrate a nuanced landscape where financial subsidies (indirect and 
direct) emerge as the most widely accessible mechanism, with all the ser‑
vice‑oriented firms in EPC and O&M benefiting, compared to 78 percent 
of manufacturing firms and 95 percent of hybrid firms involved in both 
manufacturing and service. Overall, 94 percent of surveyed firms accessed 
financial subsidies, elucidating their central role in enabling entrepreneurial 
activity in the sector (Figure 5.6). This widespread access to subsidies aligns 
with broader literature emphasising their importance in addressing market 

Figure 5.6  Firms benefited from financial subsidies and tax incentives across type of 
business activity.

Source: Primary Survey, 2019.
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failures and reducing capital barriers (Claro, 2006; Peng & Liu, 2018). 
Entrepreneurs, particularly in the service domain, highlighted during inter‑
views how subsidies alleviate the heavy upfront costs of RE projects, such as 
solar rooftop installations. This is especially critical for asset‑light businesses, 
where financial constraints often limit scalability. However, manufacturers, 
who typically require higher capital investments, reported challenges with 
delayed disbursements and administrative hurdles, which corroborates the 
existing argument that poorly executed financial interventions can hinder 
effectiveness of such policy instruments (Kemp & Pontoglio, 2011).

Tax incentives, while beneficial, exhibit a more selective reach. As our 
analysis shows, only 54 percent of service providers, 67 percent of manu‑
facturers, and 63 percent of hybrid firms reported benefiting from these 
incentives, resulting in an overall utilisation rate of 59 percent (Figure 5.6). 
Such disparity surfaces the structural challenges within fiscal policies, where 
tax regimes often favour established firms with higher taxable incomes. 
For instance, manufacturers benefit from reduced Goods and Services Tax 
(GST) rates on solar equipment and accelerated depreciation policies for 
solar rooftop systems. These incentives create tangible advantages, facilitat‑
ing investment in production capacity. Conversely, service providers face 
higher GST rates on activities such as EPC contracts (18 percent), a recur‑
rent concern raised by entrepreneurs during interviews (Haldar, 2022, 
2021a,b). Such discrepancies inflate operational costs for service providers, 
creating an uneven competitive landscape and diluting the broader impact 
of tax incentives.

Our findings resonate with existing literature which posits the critical bal‑
ance required in designing subsidy and tax frameworks. There is a need for 
adaptive policies that evolve alongside industry maturity, a principle highly 
relevant to India’s emerging RE sector (Acemoglu et al., 2016). During our 
interviews, entrepreneurs frequently emphasised the need for synchronised 
policy interventions that address the specific needs of manufacturers and 
service providers alike. For example, while financial subsidies enable imme‑
diate market entry, their delayed implementation for manufacturers sug‑
gests a pressing need for streamlined disbursement mechanisms. Similarly, 
tax incentives, though effective in incentivising capital investment, require 
recalibration to reduce the disproportionate burden on service‑oriented 
firms. Our interviews further revealed a growing concern over the shifting 
fiscal landscape under the GST regime. Entrepreneurs lamented the removal 
of legacy incentives, such as 100 percent tax holidays and customs duty 
waivers, which were instrumental in fostering early‑stage growth. This aligns 
with broader critiques in the literature, which caution against abrupt policy 
transitions that can destabilise emerging industries (Haas et al., 2011). The 
current policy structure, while well‑intentioned, risks stalling momentum 
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by creating bottlenecks for service providers and especially MSMEs, who 
are essential contributors to the RE value chain.

5.3.2  Firm‑level (intrinsic) and market‑related (extrinsic) 
opportunities

Exploring the association between the type of business activity and the 
opportunities perceived by entrepreneurs in the RE sector in Gujarat reveals 
a nuanced interplay of market dynamics, firm maturity, and competitive pres‑
sures. According to our observations, only 43 percent of total entrepreneurs 
perceive high profitability as an opportunity for growth. This highlights 
a critical challenge in the sector: declining profit margins driven by com‑
petitive bidding and increasing market competition. Notably, 56 percent of 
manufacturers recognise high profitability as a growth incentive, compared 
to a smaller proportion (35 percent) of service providers (Figure 5.7). This 
contrast can be attributed to the relative maturity of manufacturers, which 
are often established firms facing lower competition due to limited players 
in the production of RE products. In contrast, service providers, charac‑
terised as younger and low capital‑intensive businesses, experience height‑
ened competition stemming from the influx of new entrants into the solar 
PV industry due to easing of regulations and subsidies. These dynamics 
align with studies that discuss the challenges of maintaining profitability in 
emerging, high‑growth sectors (Peng & Liu, 2018).

Despite the challenges of profitability, 94 percent of RE entrepreneurs 
interviewed perceive the availability of a large potential consumer base as a 
significant growth opportunity (Figure 5.7). This perception spans across 
all types of business activities, emphasising the broad appeal of the RE mar‑
ket’s expansion potential in response to national and global discourse. The 
identification of consumer bases is influenced by ownership structures and 
regional market dynamics rather than specific business activities, as noted 
in previous entrepreneurial studies (Walsh & Lipinski, 2009). Perceived 
opportunities from consumer base expansion, remains a key driver of entre‑
preneurial opportunity across sectors and business activity type.

Existing studies on entrepreneurial success identify technology as a key 
driver of competitive advantage and sectoral leadership (Peng & Liu, 2018). 
Technological knowledge is reported as another critical opportunity, recog‑
nised by 85 percent of RE entrepreneurs. Manufacturers unanimously view 
technological expertise as vital, reflecting their dependence on innovation in 
product development and supply chain management to maintain a competi‑
tive edge. Hybrid firms, which combine manufacturing and service activi‑
ties, also demonstrate a strong appreciation for technological knowledge, 
with 95 percent considering it an opportunity. However, service providers 
lag relatively behind, with 73 percent perceiving technological knowledge as 
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a key growth driver (Figure 5.7). This difference is consistent with broader 
research, which shows that firms deeply embedded in production processes 
place a higher premium on technological capabilities (Kemp & Pontoglio, 
2011). Our interviews also revealed that service‑oriented firms, while rec‑
ognising the importance of technology, often prioritise customer acquisi‑
tion and operational scaling over technological innovation.

Marketing expertise is perceived by 78 percent of the total respondents 
as a crucial enabler of growth across all business types (Figure 5.7). Both 
service providers and manufacturers view marketing as essential for creating 
a larger consumer base and enhancing product visibility. Strategic marketing 
investments are frequently cited by entrepreneurs as critical for differen‑
tiation in a crowded market, aligning with established studies linking mar‑
keting strategies to firm performance and entrepreneurial success (Haldar, 
2021; Hisrich & Ramadani, 2018; Walsh & Lipinski, 2009). As observed 
from our analysis marketing expertise serves as a universal growth enabler, 
with similar trends across specific business activities.

Brand image emerges as a significant factor for entrepreneurship and 
firm growth, with 83 percent of entrepreneurs acknowledging its impor‑
tance. Manufacturers lead in this regard, with all surveyed firms empha‑
sising brand image as critical, followed by hybrid firms (90 percent) and 
service providers (73 percent). Entrepreneurs frequently responded that a 
strong brand presence secures larger market shares, reduces price sensitivity 

Figure 5.7 Per ceived market and firm‑level opportunities across type of business 
activity.

Source: Primary Survey, 2019.
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among consumers, and enhances long‑term customer loyalty. These obser‑
vations align with existing literature, which positions brand equity as a piv‑
otal determinant of firm sustainability and profitability (Kim et al., 2003). 
Brand image serves as a universally recognised opportunity within the RE 
sector, conferring competitive advantages across all business activity types. 
This is further supported by the absence of statistically significant associa‑
tions indicating a specific relationship between brand image and business 
activity (Haldar, 2021a).

5.4 Conclusion

The RE sector in India represents a dynamic nexus of sociotechni‑
cal transitions, where SE operates as a critical engine of systemic change. 
Drawing from empirical evidence, in this chapter we uncovered how 
 sustainability‑oriented entrepreneurs navigate the multilevel dynamics of 
niche innovation, regime transformation, and landscape pressures. Different 
types of enterprises – service‑based, manufacturing, and hybrid – encounter 
unique configurations of opportunities and barriers, shaped by their roles 
within this sociotechnical ecosystem.

Service‑based enterprises function as key niche actors, driving the uptake 
of RE technologies through direct consumer engagement and innova‑
tive service delivery models. However, their reliance on external fund‑
ing and exposure to institutional bottlenecks renders them vulnerable to 
regime‑level dynamics, such as bureaucratic inefficiencies and regulatory 
uncertainties. Conversely, manufacturing firms, with their entrenched posi‑
tions in the production regime, demonstrate relative resilience to financial 
and institutional hurdles. Yet, their dependence on consumer awareness and 
raw material availability reflects ongoing tensions between niche innova‑
tions and the inertia of the established regime. Hybrid enterprises, operating 
across service delivery and manufacturing simultaneously face compounded 
challenges that highlight the need for integrated support mechanisms.

The opportunities identified for SE range from extrinsic conditions like 
policy‑driven market expansion to more intrinsic characteristics like brand 
image and technological capacity. This demonstrates the importance of 
aligning niche innovation with broader regime transformation. At the land‑
scape level, policy instruments such as financial subsidies and tax incentives 
have proven instrumental in fostering niche proliferation, yet inconsisten‑
cies in their design and implementation risk perpetuating regime resistance.

So, fostering a nuanced understanding of the differentiated opportuni‑
ties and challenges of service, manufacturing, and hybrid enterprises, this 
chapter offers a roadmap for accelerating the transition towards a sustain‑
able energy future. SE development will thus require not only the recalibra‑
tion of policies and market instruments but also a commitment to fostering 
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inclusive, resilient, and adaptive entrepreneurial ecosystems that bridge the 
gap between technological potential and systemic transformation. Building 
on the comprehensive exploration so far on firm characteristics, entrepre‑
neurial opportunities, systemic challenges, policy frameworks shaping the 
sociotechnical shift towards RE, while leveraging SE as a critical change 
agency, the next chapter will synthesise these findings to demonstrate the 
study’s key conceptual frame and empirical contributions. It will also present 
actionable propositions, offering a forward‑looking perspective on fostering 
sustainable energy transitions in India and similar emerging economies.
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6	 In conclusion
A multilevel framework for 
energy transitions through 
sustainable entrepreneurship and 
the way forward

6.1	 Introduction

Sustainable entrepreneurship, in its essence, involves the ‘discovery, creation 
and exploitation of opportunities to create future goods and services that 
sustain the natural and/or communal environment and provide develop‑
ment gain for others’ (Hörisch, 2015). It is an approach that goes beyond 
traditional business models by integrating environmental and social consid‑
erations into the core of its operations. As this book concludes, it is impera‑
tive to reflect on the profound significance of SE, particularly in the context 
of the escalating urgency for climate action while delivering on social justice 
and development needs simultaneously.

The imperative for accelerated climate action is undeniable (Babiker 
et al., 2022). Customers worldwide increasingly prefer buying from busi‑
nesses committed to reducing their carbon footprints. This shift in consumer 
behaviour, coupled with the stark realities of climate change, necessitates a 
fundamental shift in business practices (Moloney et al., 2010). SE emerges as 
a critical pathway towards achieving these goals, offering a powerful means 
to balance economic, environmental, and societal needs across diverse con‑
texts and sectors.

This approach, as discussed in detail in Chapter 2, recognises the inter‑
connectedness of these three pillars and seeks to support ventures that 
have potential for value creation across all dimensions. Sustainability‑ori‑
ented entrepreneurs are hence positioned as niche actors who operate and 
engage with regime and landscape processes to enable whole‑system trans‑
formations (discussed in Chapter 3). Although the focus of this book is on 
energy system transitions, the scope of SE ranges across multiple sectors 
including waste management, food, and transport. For instance, compa‑
nies prioritising recycled materials in their production processes reduce 
their environmental footprint while promoting resource conservation and 
waste reduction – contributing to transformation towards a circular econ‑
omy (Ngan et  al., 2019). In the agricultural sector, in Samoa, a group 
of women entrepreneurs demonstrate the potential of SE in stimulating 
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recovery from natural disasters and ensuring social and economic value 
creation for disadvantaged communities (Gray et al., 2014). In addition to 
greening existing businesses, SE can potentially create entirely new ecosys‑
tems, bringing together diverse stakeholders and fostering collaboration 
across multiple (niche, regime, and landscape) levels to address complex 
challenges (Haldar, 2022).

The relevance of SE is particularly pronounced in the Indian context 
and similar emerging economies. These economies face unique challenges, 
including rapid population growth, resource scarcity, environmental degra‑
dation, and social inequities (Haldar et al., 2023; Haldar & Sharma, 2022b; 
Kumar & Sharma, 2024). In such contexts, SE has the potential to empower 
local communities by fostering local supply chains, sourcing raw materials 
from small‑scale producers, and creating employment opportunities (Jain & 
Koch, 2021). Furthermore, sustainability‑oriented businesses leverage tech‑
nology for financial inclusion, providing micro‑credit and financial services 
to previously unbanked populations, thereby contributing to economic 
empowerment and social equity (Muhammed Shafi et al., 2024).

India is at the cusp of a massive sociotechnical reordering through its 
ambitious decarbonisation goals (50 percent of installed electricity capacity 
through non‑fossil by 2030) while dealing with the persisting energy access, 
affordability, and reliability concerns (Dubash et al., 2019). Energy being an 
input for its rapid urbanisation and infrastructure development does not just 
have sectoral implications but has wide‑ranging systemic and cross‑sectoral 
implications for just and sustainable development. Guided by policy and 
regulatory interventions responding to global climate and energy pressures 
(among others) the country has emerged as a global leader in RE, with a 
growing installed capacity of over 200 GW as of 2024 (MNRE, 2024).

In this context, we engaged with the broader conceptual and theoretical 
debates on SE and sustainability transitions to surface how this heterodox 
entrepreneurial domain is instrumental in addressing the energy, economy, 
and environment trilemma in India and similar Global South economies. 
This draws attention to the role of SE in diffusing the solar and wind energy 
technologies, creating jobs, reducing reliance on fossil fuels, and mitigating 
climate change. Specifically, as the Indian state of Gujarat contributes to 11 
percent of the total RE mix of the country and has a strong history of entre‑
preneurial culture it stands as an interesting and relevant testing bed for our 
exploration of conditions at niche, regime, and landscape levels that sup‑
port or resist entrepreneurship development in energy system transitions. 
Notably, smaller businesses are less susceptible to organisational lock‑ins 
and are often driven by idealistic entrepreneurs, are more likely to pursue 
sustainability‑related opportunities and drive radical innovation in this sec‑
tor (Hörisch, 2015). Hence, we analysed the specific intrinsic and exter‑
nal drivers and challenges faced by entrepreneurs operating RE businesses 
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across six districts in Gujarat – more than 80 percent of which comprised 
MSMEs (discussed in Chapter 5).

The contribution of this book is twofold. First, theoretically and con‑
ceptually, it advances the scholarship on entrepreneurship and sociotechni‑
cal transitions by positioning sustainability‑oriented entrepreneurs as critical 
niche change agents. These actors leverage windows of opportunity created 
by interactions between landscape and regime dynamics to destabilise the 
dominant fossil‑fuel regime. In doing so, this work critically engages with 
sociotechnical transition frameworks, addressing their apolitical, technocen‑
tric biases and overemphasis on novelty. Second, empirically, the book offers 
a nuanced, place‑based, and systemic analysis of the interventions required 
to enable whole‑system transitions towards sustainable development. By 
operationalising the Multi Level Perspective (MLP) framework through an 
in‑depth empirical study of RE entrepreneurs in India, it contextualises the 
unique challenges and drivers shaped by the conditions in emerging econo‑
mies, aligning these insights with goals of energy security, affordability, access, 
and decarbonisation. The debates and policy propositions put forth through 
this book are hence relevant to similar Global South emerging economies and 
can be adapted to other systems in addition to energy transitions.

Moving ahead, we discuss in detail the conceptual and empirical contri‑
butions of this work, policy propositions in the context of broader climate 
change debates, and the way ahead for researchers and practitioners.

6.2 Conceptual and empirical contribution

Despite its immense potential and support mechanisms, SE, particularly to 
RE transitions, faces various challenges. As analysed in Chapter 5, access 
to capital, uncertainty of demand, low profitability, non‑recovery or delays 
in financial dues, inadequate access to locally sourced raw materials, inad‑
equate supply of skilled labour, and institutional bottlenecks (e.g. bureau‑
cracy, policy volatility, complex processes) are among the key hurdles that 
entrepreneurs in this industry often encounter. Specific to policy and 
regulatory space, challenges include low compliance with regulations and 
standards such as REC and RPOs, distribution companies pushing back 
on incentives such as net‑metering, risk awareness of public finance institu‑
tions, and dominance of indirect subsidies for RE technology adoption over 
direct fiscal and monetary incentives. GST rates and accelerated deprecia‑
tion were particularly highlighted by our respondents as instruments that 
need careful consideration and alignment with needs of the service provid‑
ers and manufacturers. Overcoming these challenges requires a concerted 
effort from governments, investors, and civil society to create an enabling 
environment for SE. Some of the major opportunities identified so far, for 
SE development in India’s (specifically Gujarat’s) energy landscape include 
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expectations of market expansion due to policy push and ambitious national 
and subnational RE targets, technological expertise of ventures, marketing 
expertise, and established brand value. It becomes evident from our explo‑
ration that both individual‑ and firm‑level conditions (intrinsic and micro) 
and extrinsic regime‑ (meso) and landscape (macro)‑level conditions shape 
the pathway for transition from conventional to renewable energy systems. 
Sustainability‑oriented entrepreneurs, although framed as niche actors, lev‑
erage social networks and develop technological, marketing, and business 
competencies while interacting with an array of actors and institutions at 
state and national levels to facilitate this transition. Based on this premise, 
we contribute to the MLP framework of sociotechnical transitions by offer‑
ing a human‑centric‑agentic perspective. This approach emphasises the role 
of entrepreneurs as dynamic agents navigating politically entrenched socio‑
technical systems to drive transformative change, fostering a balance among 
environmental, economic, and societal dimensions of development.

We now operationalise the MLP framework adopting a place‑based 
empirical approach specific to the Indian and similar Global South economy 
contexts, particularly to the energy system transition (Figure 6.1).

The foundational premise of this integrative framework is that the transi‑
tion from conventional to RE system emerges as a dynamic, multilevel pro‑
cess influenced by a complex interplay of individual‑level characteristics and 
broader systemic drivers, including policy mechanisms and market dynam‑
ics. This transformation reflects the evolutionary shift of energy systems 
under the pressures of technological innovation, environmental imperatives, 
and institutional change, and can be analysed through the interconnected 
levels of niche (micro), regime (meso), and landscape (macro) (Figure 6.1).

At the niche level, sustainability‑oriented entrepreneurial actors – driven 
by their vision, strategic foresight, and innovative capacity – serve as cata‑
lysts for the adoption and diffusion of RE technologies. Intrinsic factors, 
such as the entrepreneur’s educational background, environmental orienta‑
tion, and familial influences (as discussed in Chapter 2), coupled with the 
structural characteristics of their firms, significantly determine the trajec‑
tory of these enterprises within the RE sector. Through iterative learning 
processes, these niche agents acquire technical expertise, develop business 
strategies, and construct robust social and informational networks, enabling 
them to challenge the dominant regime of conventional fossil‑fuel energy. 
By leveraging emerging windows of opportunity  –  such as shifts in con‑
sumer preferences, global environmental concerns, and evolving policy pri‑
orities – these actors create internal momentum that destabilises established 
socio‑technical systems.

Simultaneously, landscape‑level forces, including regulatory incen‑
tives, fiscal subsidies, skill development programmes, and international 
forums for business collaboration, amplify the efforts of niche actors. 
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These macroeconomic and institutional interventions provide the financial 
and operational scaffolding necessary to diffuse RE innovations within an 
entrenched regime. However, the existing regime resists transformation 
due to path dependencies and lock‑in mechanisms, such as reliance on 
non‑renewable energy technologies, capital constraints, infrastructure risks, 
incumbent vested interests, regulatory inertia, and insufficient consumer 
demand for RE products. This resistance brings the complexity of regime 

Figure 6.1  A multilevel integrative framework for energy transition through sustain‑
able entrepreneurship.

Source: Author’s Composition Based on (Geels, 2012; Haldar, 2022).
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inertia to the forefront, where market and policy imperfections exacerbate 
the friction between incumbent and emergent paradigms (Figure 6.1).

Over time, as niche actors align and stabilise through the convergence of 
technological, market, and institutional advancements, and as regime‑level 
lock‑in mechanisms are progressively weakened, the systemic transition to 
the RE system takes place. This transition signifies not merely a sectoral shift 
but a fundamental reconfiguration of the socio‑technical regime, wherein 
RE (and sustainability‑oriented industries) emerges as the dominant eco‑
nomic paradigm. Once stabilised, the new regime exerts a reciprocal influ‑
ence on landscape‑level factors, shaping broader political systems, regulatory 
frameworks, and market dynamics through its economic, societal, and envi‑
ronmental value creation. Thus, the interplay of processes across the niche, 
regime, and landscape levels exemplifies the mechanisms of transformative 
change, surfacing the critical role of entrepreneurship in driving the transi‑
tion to a ‘green’ and sustainable economy.

6.3 Contribution to policy and practice

The latest science on climate change is clear. It calls for urgent and acceler‑
ated mitigation and adaptation action to address the risks (economic, envi‑
ronmental, and societal) of climate change and limit global warming to 
1.5 degree Celsius above pre‑industrial temperatures (Babiker et al., 2022; 
Calvin et  al., 2023; Revi et  al., 2022). This mandates cross‑sectoral and 
inter‑ and intra‑governmental collaboration, along with concerted and stra‑
tegic action from multiple actors including private sector and civil society 
organisations (Haldar et al., 2024a,b; Peddibhotla et al., 2024). On this pre‑
text, this book argues that sustainability‑oriented entrepreneurs are at the 
core of such transformative change at systemic levels. Especially in emerg‑
ing Global South economies like India, where public finance is limited and 
resources are constrained, SE emerges as an actionable strategy to balance 
development needs with climate action. Having recognised the challenges 
and opportunities as well as intrinsic characteristics that fuel SE in India, we 
now put forth some policy and practice propositions to foster and advance 
an ecosystem for SE specific to energy system transitions. To situate these 
propositions in the context of the global climate change discourse, we dis‑
cuss them within the scope of enabling conditions for ‘strengthening and 
implementing the global response’ as put forth by the IPCC Special Report 
on Global Warming of 1.5 degree Celsius (de Coninck et al., 2022). This 
report posits six enabling conditions crucial for achieving the 1.5 degree 
goal, namely, governance, institutions, lifestyle and behavioural change, 
technological innovation, policy, and finance.

This preceding analysis, structured around the sociotechnical transition 
framework, demonstrates how RE entrepreneurship in India and the Global 
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South, in general, like all other economies, is contingent upon the dynamic 
interactions between institutional frameworks, technological innovation, mar‑
ket mechanisms, and societal behaviour. Table 6.1 presents the critical enablers 
that could support systemic transitions towards non‑conventional energy, illus‑
trating that a successful shift necessitates a confluence of robust governance, 
innovative financial models, and transformative technological advancements.

From a sociotechnical perspective, the Global South faces unique oppor‑
tunities and constraints. Our propositions delineate how the interplay of 
long‑term policy coherence and inclusive governance can address institu‑
tional inertia, allowing for smoother alignment of various actors and institu‑
tions within the energy ecosystem. The explicit emphasis on decentralised 
governance and active participation by MSMEs could foster a more just and 
equitable energy transition, which is particularly vital for Global South econ‑
omies with diverse regional disparities and socio‑economic stratification.

Financial mechanisms, as discussed in the Table 6.1, are foundational to 
reducing risk and enabling innovation. The use of instruments like green 
bonds, partial risk guarantees, and carbon pricing serves not only to de‑risk 
investments but also to reconfigure dominant economic systems to support 
emergent clean energy technologies. These financial innovations can play a 
critical role in destabilising dominant regimes while nurturing niche tech‑
nologies and SE practices.

Technological innovation, another key enabler in the sociotechnical transi‑
tion, emerges not merely as a technical process but as an outcome of coor‑
dinated institutional, market, and societal action. By promoting localised 
manufacturing and technology transfer mechanisms, the Global South can 
avoid dependence on global supply chains, building resilience and fostering 
self‑reliance. Such interventions can support new entrepreneurial spaces that 
reconfigure the socioeconomic landscape, particularly by empowering MSMEs.

Finally, the behavioural and lifestyle changes embodying the demand side 
of sociotechnical transitions are essential for the legitimation and adoption of 
RE technologies. The societal uptake of decentralised energy solutions – such 
as rooftop solar and microgrids – point towards the mutual shaping of technol‑
ogy and culture, where innovation is not just diffused but socially embedded.

Hence, through the analysis and propositions suggested so far, we make 
it clear that the sociotechnical transition framework enables us to situate 
SE within the broader dynamics of systemic change. By evaluating the gov‑
ernance, financial, technological, and societal dimensions concurrently, this 
approach transcends the traditional silos of policy and technology to envi‑
sion a holistic, inclusive, and sustainable energy future especially in resource 
scarce and politically complex contexts. Such a perspective positions entre‑
preneurship as both an agent and a beneficiary of the RE transition, with 
the potential to catalyse deep structural transformations in economies across 
the Global South.
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Table 6.1  Locating practice and policy propositions in the 1.5 degree Celsius debate

Enabling conditions Policy and practice propositions 

Policy and governance Coherent planning and execution foster 
alignment and coordination among 
institutions across multiple levels of 
governance regarding RE targets and climate 
and development goals, in general.

Intergovernmental cooperation – Market 
expansion through adoption and diffusion of 
diverse RE applications beyond electricity (e.g. 
Ministry of Housing and Urban Affairs, MoP, 
MNRE, Ministry of Road Transport and 
Highways, Ministry of Skill Development and 
Entrepreneurship/MSDE) 

Strengthen compliance mechanisms – e.g. 
Renewable Purchase Obligations (RPOs) and 
Renewable Energy Certificates (RECs).

Promote multi‑stakeholder engagement 
by including consumers, MSMEs, and 
entrepreneurs in policy formulation and 
governance processes.

Need for policy certainty – Mid‑ and Long‑term 
stable policies (10–15 years) to attract 
sustained investment in the RE sector.

Institutions Capacity building of Discoms and RE and 
entrepreneurship nodal institutions (e.g. 
MNRE, SECI, GEDA, Climate Change 
Department) to ensure timely disbursements 
of financial incentives and effective policy 
implementation

Robust institutional mechanisms to mitigate 
payment risks against PPAs and SE 
development (e.g. Sovereign guarantees, 
viability gap funding, regulatory safeguards) 

Behavioural and lifestyle 
change

Incorporate more industry‑relevant, on‑site 
training programmes in skill development 
initiatives (e.g. GISE, PMKVY) to meet 
industry demands.

Large‑scale awareness campaigns to educate 
consumers on the benefits of RE adoption 
for applications beyond electricity, such as 
cooking, cooling, and transport.

Subsidies and awareness programmes promoting 
decentralised and small‑scale RE solutions for 
residential and community use

Foster consumer trust and willingness to adopt 
RE solutions by improving the reliability and 
affordability of RE technologies.

(Continued)
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6.4 The way ahead

As we conclude this book, it has become evident that energy system tran‑
sition in the Global South contexts, and particularly in India, presents a 
compelling case for rethinking the dynamics of innovation, power, poli‑
tics, and participation in sociotechnical systems. The role of private sec‑
tor is paramount in this regard. Through this book, we highlight the role 
of sustainability‑oriented entrepreneurs in destabilising socio‑culturally 

Enabling conditions Policy and practice propositions 

Technological innovation Incentivise domestic manufacturing of RE 
utilities through capital subsidies and tax 
incentives to reduce reliance on imports and 
promote local technology development. 

Encourage innovation grants and tax credits for 
entrepreneurs developing novel RE solutions 
for heating, cooling, cooking, and transport.

Establish technology transfer platforms to 
adopt global best practices in RE technology 
development and scale up deployment.

Improve lifestyle performance, efficiency, 
and cost effectiveness – Public investments 
and incentives for investments on R&D to 

Finance

promote product innovations in advanced 
RE technologies (e.g. solar PV systems, wind 
turbines, battery storage) 

Leverage public‑private partnerships (PPPs) and 
green bonds to attract private investments 
into RE infrastructure.

 Implement financial mechanisms like carbon 
pricing (e.g. taxes or emission trading 
schemes) to redirect capital towards clean 
energy projects.

Revisit reverse bidding/auction mechanisms to 
create a level playing field for MSMEs in the 
RE sector.

Leverage the National Clean Energy Fund 
(NCEF) to create targeted financial 
instruments such as partial risk guarantees, 
interest subventions, and viability gap funding 
for RE entrepreneurs and MSMEs.

Stable and predictable financial frameworks to 
cushion investment risks in the RE industry 
especially for MSMES and technology‑driven 
entrepreneurs who require higher capital 
investments.

Source: Author’s composition based on (de Coninck et al., 2022)

Table 6.1 (Continued)
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and techno‑politically entrenched regimes and creating pathways for 
 transformative change. However, the way forward necessitates a critical 
interrogation of existing gaps, not only in knowledge and policy but also in 
the practice and cultural systems that mediate just and inclusive transitions.

6.4.1 Recognising power and politics in sociotechnical systems

A critical dimension often overlooked in sociotechnical transitions is the 
politics of innovation. Who benefits, who is excluded, and who decides the 
trajectory of transitions? Future research must go beyond technocentric and 
purely market‑oriented framings to unpack the power dynamics that shape 
decision‑making processes in energy transitions. This includes understanding 
how dominant actors (e.g. fossil‑fuel incumbents) maintain their influence 
through policy lobbying, infrastructure investments, and market control, and 
how grassroots actors can mobilise to challenge these power asymmetries.

Adopting a pluralistic approach to innovation and systemic change is 
essential. Grassroots innovations –  solutions emerging from communities 
and marginalised groups often also offer rich insights into socially inclusive 
pathways for energy transitions (Kumar & Sharma, 2024, 2023). Research‑
ers should explore how grassroots initiatives can be linked to broader regime 
and landscape changes, fostering bottom‑up approaches, including those to 
sustainable entrepreneurship, that complement top‑down policies.

6.4.2 Building resilient and just entrepreneurial ecosystems

Policymakers and practitioners must prioritise the co‑creation of innovation 
systems that reflect the diversity of actors and the dynamic of resource, devel‑
opment needs, and environmental concerns in the Global South contexts. 
Sustainability‑oriented entrepreneurs are not just economic agents but also 
cultural and political actors who shape the narrative of transitions (often 
addressed in institutional entrepreneurship and social entrepreneurship litera‑
ture). Supporting SE requires embedding broad transition and entrepreneur‑
ship theories in local contexts, addressing social inequalities, and fostering 
institutional support for energy and similar infrastructure projects across dif‑
ferent modalities based on ownership models, governance structures, etc.

Tailored support for MSMEs can enable a broader distribution of benefits 
from energy transitions. This includes financial mechanisms that cater to the 
needs of smaller players, such as interest subventions, partial risk guarantees, 
and micro‑financing models. Such interventions ensure that the goals of tran‑
sitions are not dictated by monopolistic power arrangements or captured by 
large incumbents but remain open to diverse forms of entrepreneurship.

Moving ahead, sociotechnical transition framework emphasises the 
co‑evolution of technological, institutional, and societal systems. However, 
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innovation often remains constrained by narrow market logic. Future 
research and practice must explore pathways for non‑market innova‑
tions, particularly those addressing the needs of marginalised and under‑
served communities. These could include community‑owned RE projects, 
open‑source technology platforms, and cooperative business models that 
prioritise social and environmental value over short‑term profit.

To this end, governments must invest in innovation systems that balance 
competitive markets with public goods. Public investments in R&D should 
not only target advanced technologies but also explore frugal innovations 
that align with the resource constraints and priorities of the emerging econ‑
omies of the Global South. For example, low‑cost battery storage systems or 
modular solar technologies designed for off‑grid consumers can accelerate 
transitions while addressing equity concerns.

6.4.3  The critical role of intermediaries in mediating  
niche – regime dynamics

Intermediary organisations – such as non‑profits, research institutions, and 
advocacy networks – play a crucial role in bridging the gap between niche 
innovations and regime‑level changes. These actors can facilitate knowledge 
sharing, provide legitimacy to emerging innovations, and mediate between 
entrepreneurs and policymakers (Peddibhotla et al., 2024). Future research 
needs to focus on the institutional design and governance of these interme‑
diaries, particularly in contexts where state capacity is limited. For practi‑
tioners, engaging with intermediaries can help overcome systemic barriers, 
such as regulatory inertia and infrastructure bottlenecks. Policy programmes 
need to actively involve intermediaries in multi‑stakeholder collaborations, 
enabling experimentation and adaptive learning in energy transitions.

6.4.4 Rethinking the role of the state

The state must move beyond a passive role as a regulator to actively shap‑
ing the direction and pace of transitions. Policymakers in the Global South 
might benefit by adopting a transformative approach, where innovation, 
economic, and industrialisation policies are explicitly tied to societal chal‑
lenges, such as achieving universal energy access or reducing air pollution. 
Such policies could encourage experimentation and cushion against fail‑
ure, recognising that transitions are iterative and nonlinear processes. The 
state also has a critical role in institutionalising participatory governance 
frameworks. This includes creating platforms for inclusive decision‑making, 
where entrepreneurs, civil society, and marginalised communities have equal 
agency in shaping energy futures. Without such inclusivity, transition pro‑
cesses risk perpetuating existing inequities and power asymmetries (Haldar 
et al., 2024b; Hoffman et al., 2021).
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6.4.5 Towards transformative change

On a concluding note, scholars must embrace a more reflexive and critical 
approach to studying sociotechnical transitions. This includes questioning 
the assumptions underlying transition frameworks, such as the overem‑
phasis on radical innovations and technological novelty or market‑based 
solutions. Future research should explore the intersections of power, cul‑
ture, and agency in transitions, particularly in contexts shaped by colonial 
legacies, resource constraints, and political instability (Kalaskar & Haldar, 
2024). There is an equally pressing need to develop methods for analys‑
ing the systemic impacts of transitions beyond economic indicators. Metrics 
that capture social justice, ecological resilience, and community wellbeing 
can provide a more holistic understanding of sustainable development.

Thus, the sociotechnical transition framework offers a powerful lens for 
understanding the complexities of energy and similar system transitions. 
However, its true potential lies in embracing the messiness of real‑world 
systems – where power, politics, and people intersect to shape the future. 
Private sector participation and SE is an important if not the only dimen‑
sion in unfolding this complex dynamic. By addressing these dimensions, 
researchers, policymakers, and practitioners can co‑create pathways towards 
just and inclusive energy futures, leveraging the transformative potential of 
SE and other forms of entrepreneurship as a catalyst for systemic change.
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