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1. Introduction

Entrepreneurship has become the driving force of economic and social development throughout the world. In recent
decades, research has produced theories, evidences and new insights that have changed the prevalent view about the role
of entrepreneurship in innovation and technological change. The earlier view suggested that small businesses lacked
knowledge resources which distorted the vision of generating innovative output (Acs and Audretsch, 2005). The 21st
Century knowledge-based economy calls for new approaches to create and exploit knowledge, thinking beyond the
established models of innovation and commercialization. This has resulted in paradigm shift in the policy debate and
implementation strategy of various countries, creating new institutional mechanisms for developing knowledge-based
products. These new institutions include systems like science parks or knowledge parks, accelerators; financial
institutions like venture capitalists, angel investors and other microfinance institutions; Business support institutions

including IPR Regime, incubators, etc. which enable the growth of startups and entrepreneurship in a country.

Innovation and entrepreneurship have emerged as a key area of focus with the understanding driven by empirical
evidence that successful linking of these two aspects can lead to strong economic growth and social welfare. Policy
articulations and implementation strategies underscore the desire to bring different stakeholders together to exploit
opportunities and white spaces. Terms like entrepreneurship, incubation, startups are finding space in the new programs
of government. Innovation is an important concern of each organization for its role in the development and coordination

of the market.

The innovation system studies support that societal structures play a significant role in impelling technological changes,
and also to an extent impact long-term economic growth. Time has seen the characteristics of technology change.
According to Krahmer (2005), the present era has witnessed some radical changes in the characteristics of technology.
These include increment in the costs of innovation, increasing significance of interdisciplinarity in technological areas,

convergence of basic research with industrial application.

New facilitators such as technology transfer mechanisms, commercialisation bodies, incubators supported by public
funding bodies, have emerged. The ecosystem in its entirety is experiencing a shift. Therefore, it is imperative to look at
the context of how the institutions have to align themselves with the system and create enabling environment for
innovation and entrepreneurship. In this regard, we investigated the literature and underwent some pilot studies in order
to understand the enabling environment. This includes: (a) the understanding of various factors that are responsible for

the development of an entrepreneurial ecosystem in a country through literature survey, (b) meeting and interviews with
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the experts in the system. Eventually through an analysis of extensive literature survey we develop a list of factors that

need to be analysed while studying or analysing the entrepreneurial ecosystem in a region.

2. Literature Review with related key concepts

2.1 The emergence of Knowledge Economy in context of Technology

The growth of knowledge is one of the central themes in the study of economic change. This concept traces its history
back to the time when Romer (1986) suggested endogenous growth theory where knowledge was assumed to be an input
in production process which has increasing marginal productivity rather than diminishing returns. Recent
conceptualizations in innovation systems literature have focused on the importance of knowledge-based products in the
markets. The newly implemented programs, and terms like Startup India, Make in India, Digital India drive us to study

and understand the presence of knowledge based products in the sphere of the innovation systems.

A ‘knowledge based economy’ is a term used to describe the use of knowledge in production of goods and services. It
requires individuals to have adaptive and creative thinking to develop solutions to societies’ problems. In a knowledge
economy, knowledge is considered as an economic good, i.e., a commaodity (Cortright, 2001). It is due to the two main
characteristics of knowledge: (1) Non-rival, that is, it can be used by as many users as desired, without being diminished
in quantity or quality; (2) Non-excludable, that is, its consumption is available to all, and attempts to prevent consumption
are generally ineffective.

Innovation systems are very knowledge intensive (Edquist, 1997). Though knowledge-based economies are also possible
without technology (Amidon et al. 2005), but since we are interested on this term in context of technology based startups,
we will restrict our discussion on technology based knowledge. According to Tornatzky et al. (1990), ‘technology is a
cognitive construct and does not find its existence without knowledge’. Technology also drives the innovation systems
and has the potential of transforming them to their core. Therefore, discussing the concept of innovation requires an
understanding of technology and its evolution. Therefore, it should be seen that basic research in science should be
carried out by countries with their social, political, cultural and legal set-up in mind or these factors should be kept at

priority in the process of evolution of technology.

2.2 The growth of Innovation Systems and their application in studies of Tech Startups

The characteristics of innovations have been changing since ever. At present they have turned into large complex systems
wherein we witness coordination problems in addition to incentive problems due to increased ‘scale of production’ and
‘scale of use’. This is particularly true for technological innovations due to the interactive nature of new technologies (in
terms of standards, etc.). Moreover technological innovations have become more systemic today in two ways -- First
their growth and sustenance requires increasingly large scale, complex R&D, manufacturing and marketing operations.
Second, their usage and usefulness depend on an increasing number of other technological and non-technological factors.

Using a systems approach in such a setup in studying innovation as a social phenomenon then becomes imperative.

Currently the studies in innovation systems are mainly oriented towards National Innovation Systems (NIS), Regional
Innovation Systems (RIS), Sectoral Innovation Systems (SIS) and Technological Innovation Systems (TIS) (see Table

2). While the concept of NIS has its main focus on the ‘nation’ as the primary unit of analysis, the SIS is interested at a
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specific ‘technical domain or industrial area’ for analysis. NIS also analyses the competitiveness of one national unit
when with other national units. SIS develops an understanding of how knowledge is transferred, adopted and used for
innovative work in different fields of industries irrespective of national or regional borders (see, e.g. Malerba, 2005).
The concept of TIS is based on technology innovation diffusion and transformation into innovations relating to a ‘specific
technology (Carlsson & Stankiewicz, 1991). Ylinenpaa (2009) notes that the RIS has its foundations back in Marshall’s
(1916) studies of Italian industrial districts, and regards the territorial aspect of innovation systems as crucial.

Table 1: Features of Innovation Systems

Framework Unit of Analysis Focus Assumptions
NIS Agents bounded within a | Learning and innovation, and the |(1) Knowledge is an
nation (usually spread | institutional bearing of learning and important  resource  of
across and not just | innovation; comparison of various economic growth
limited to a small region) | units within a nation (2) Learning takes place
within social embodiments
RIS Agents  within ~ small | The interactions and relationships |(1) Knowledge plays central
region (local region | of economic, social, political and role in innovation
within a nation) institutional agents that create a [(2) Cooperation between
learning process actors is directly
proportional to efficiency
of the system
SIS Technical domain or |e Interactions among agents for
Industrial field | creation,  development  and
(consisting of one or | diffusion of new sectoral
many technologies used | products.
in the domain) e Systemic features in relation to
knowledge and  boundaries,
heterogeneity of actors and
networks, institutions and
transformation through
evolutionary processes
TIS Specific technology | Technology innovation diffusion | Technological innovation is
(may be deployed and | and transformation into innovations | positive, and will be adopted
used in various areas of | relating to a ‘specific technology by a target population over
industry) time.

Source: Author’s construction
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Some major components of Innovation Systems are shown in Figure 1a. While discussing the concepts of innovation
systems, discourses at national, sectoral, technological, and regional level are usually the focus of study. But not much
attention is given to other systems such as corporate innovation system, which is an important view of innovation studies
and should not be missed according to Patel and Pavitt (1995). A ‘corporate innovation system’ may be defined as ‘the
set of actors, activities, resources and institutions and the causal interrelations that are in some sense important for the
innovative performance of a corporation or a group of collaborating companies, including universities and other
organizations’ (Granstrand, 2000). In another aspect, Lancker et al (2016) developed a framework for organisational
innovation systems (OIS) wherein the primary unit of analysis is the ‘innovating organisation’ (Figure 1b). They
elaborate upon the structural components of OIS in institutions, idea development, innovation network,

commercialisation, and invention, and discuss the system failures related thereof.

2.3 The Understanding of Entrepreneurship and Entrepreneurial Ecosystem in a Knowledge Economy

The theoretical framework linking entrepreneurship and economic growth is provided by the new theories of industry
evolution (Ericson and Pakes, 1995; Audretsch, 1995; Hopenhayn, 1992; Lambson, 1991 and Klepper, 1996). While
traditional theories suggest that entrepreneurship will retard economic growth, these new theories suggest exactly the
opposite — that entrepreneurship will stimulate and generate growth. The reason for these theoretical discrepancies lies
in the context of the underlying theory. In the traditional theory, new knowledge plays no role; rather, static efficiency,
determined largely by the ability to exhaust scale economies dictates growth. Joseph Schumpeter provided essential
contributions in the field of economics, particularly those relating to innovation and entrepreneurship. He considered
innovation as key driver of growth and competitiveness. His initial definition of ‘entrepreneur’ concerned only functions
and activities related to innovation. The later theory by Schumpeter was less ‘individualistic’ (Sledzik, 2013), suggesting
that ‘an entrepreneur’ could be a firm, an organisation, an association, or any entity, but not necessarily a person. Today’s
knowledge-based economies are dependent on dynamic technological progress. The present generation of innovation no

longer depends on individual personalities but involves the cooperation of many different actors. It has become widely
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acknowledged that entrepreneurship is a vital force in the economies of developed countries. Richard Cantillon (early
1700s) considered an entrepreneur as ‘a specialist in taking on risk’ or a person who does not retreat from engaging in
risky business ventures. Herbert and Link (1989) have identified three distinct intellectual traditions in the development
of the entrepreneurship literature: German Tradition (Thiinen-Schumpeter), the Chicago Tradition (Knight-Schultz), and

the Austrian Tradition (Mises-Kirzner-Shackle).

The Schumpeterian tradition has had the greatest impact on the contemporary entrepreneurship literature. In his 1911
classic treatise, Theorie der wirtschaftlichen Entwicklung (Theory of Economic Development), Schumpeter proposed a
theory of creative destruction, where new firms with the entrepreneurial spirit displace less innovative incumbents,
ultimately leading to a higher degree of economic growth. Further, Lundstrom and Stevenson (2001) followed the Global
Entrepreneurship Monitor (GEM) study (Reynolds et al., 2000) and established entrepreneurship as ‘mainly people in
the pre-startup, startup and early phases of business’. This approach confined the idea of entrepreneurship as a practice
of startups only. The authors defend their emphasis on prestartup and startup by maintaining, ‘These are the targets for
entrepreneurship policy measures and we propose that entrepreneurship policy measures are taken to stimulate
individuals to behave more entrepreneurially. It is our position that this can be done by influencing motivation,
opportunity and skill factors. Therefore, our aim is to see what types of policy actions are taken towards individuals in

the pre- and early stages of idea and business development.’

There has been divergence in the thinking as well as the theories developed to study the factors affecting entrepreneurship
especially in case of small firms. The conventional view suggested that the emergence of new firms is dependent of
monetary incentives, meaning that a new firm enters the industry when existing firms earn greater than expected profits.
These theories do not take into account the role of knowledge in the emergence of new firms, i.e., startups or spinoffs.
The new theories are more dynamic in nature and take knowledge into account. They suggest that new firms also emerge
on the expected value of new ideas. Entrepreneurs implement these ideas to capitalise the perceived potential of their
knowledge which is actually divergent from what is pre-existing and is originated outside of the incumbent firms or the
industry’s leaders. Table 2 suggests why growth of entrepreneurship is important for an economy by linking it with

various aspects in the literature.
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Table 2: Importance of Entrepreneurship with Links to Various Aspects

Links

Literature

Key Arguments

Entrepreneurship and
Employment

Generation

Birch (1981); Davis, Haltiwanger and Schuh (19963,
1996b), Gallagher and Stewart (1986), Storey and
Johnson (1987), Konings (1995), Heshmati (2001),
Hohti  (2000), (1995),
Audretsch (1999)

Wagner Weigand and

Small enterprises create most of

the new jobs

Entrepreneurship and
Growth and Survival

Mansfield (1962), Hall (1987), Dunne, Roberts and
Samuelson (1989), Audretsch (1991), Wagner
(1994), Tveteras and Edide (2000), Harhoff and
Stahl (1995), Audretsch, Santarelli and Vivarelli
(1999)

Likelihood of

positively related to firm size and

survival is

age; Growth rates are higher for

smaller enterprises

Entrepreneurship and

Innovation

Kleinknecht (1987), Kleinknecht and

The extent of informal R&D is

considerable in Small firms

Verspagen (1989), and Kleinknecht et al. (1991),
Santarelli and Sterlacchini (1994), Scherer (1983),
Bound et al. (1984), Schwalbach and Zimmermann
(1991), Rothwell (1989), Link and Bozeman, 1991
Audretsch and Fritsch (2002)

Entrepreneurship and Regions with a higher startup rate

Region exhibit higher growth rates

Entrepreneurship and | Audretsch and Keilbach Growth of countries

Country is positively associated with an

entrepreneurial advantage

Entrepreneurship and | Porter (1990 and 2000); Saxenien (1994), Becattini
(1990), Brusco (1990), Pyke and Sengenberger

(1990)

New firms experience greater

Networking and stability while in clusters or

Clusters networks

2.4 Development of Entrepreneurial Ecosystem

Entrepreneurial ecosystems may be defined as ‘a set of interdependent actors and factors coordinated in such a way that
they enable productive entrepreneurship within a particular territory’ (Stam and Spigel, 2016). The early understanding
of Entrpreneurial Ecosystems was based more on the social, economic and cultural aspects of entrepreneurship shifting
from the prevailing personality-based and more individualistic theories. (Dodd & Anderson, 2007). The literature on
entrepreneurial ecosystems discusses the context of social, economic and cultural factors affecting entrepreneurship. This
according to various scholars (Neck et al., 2004; Sternberg, 2007; Ylinenpad, 2009; Acs et al., 2014) is a connect between

‘innovation systems approach’ and ‘entrepreneurship studies’ and may be termed as ‘systems of entrepreneurship’.

Innovative and high growth startups are often an output of entrepreneurial activity (the process by which individuals
create opportunities for innovation) which is in turn an output of entrepreneurial ecosystem (Stam, 2014). The
entrepreneurship systems approach (ESA) diverges from innovation system approach (ISA) and market failure approach
(MFA) in the sense that in ESA, the focus is on ‘entrepreneur’ rather than the ‘firm’, along with the emphasis on social
and economic contexts linked to the entrepreneurial process. Sharing of non-codified knowledge, learning through

cooperation and informal interactions are among the critical elements of innovation systems framework, and hence the
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ISA is considered as a wide framework for policy formation. The major concern of this approach is the ‘system failure’,
i.e., lack of sufficient elements in the system or inadequate interaction between them. Therefore, to some scholars like

Stam (2015), ESA seems more desirable for development of policies for an entrepreneurial economy.

Isenberg (2010) also discusses the concept of the entrepreneurial ecosystem. He notes that there is no exact formula for
the creation of such an ecosystem should follow nine principles when building an entrepreneurial ecosystem. These
principles first emphasize the role of local conditions and bottom-up processes: (1) stop emulating Silicon Valley; (2)
shape the ecosystem around local conditions; (3) engage the private sector from the start; (4) stress the roots of new
ventures; (5) don’t over engineer clusters; help them grow organically. Second, they emphasize ambitious
entrepreneurship: (6) favor the high potentials; (7) get a big win on the board. And third, focus on institutions: (8) tackle
cultural change head-on; (9) reform legal, bureaucratic, and regulatory frameworks). Based on this, Isenberg (2011)
formulates six distinct domains of the ecosystem: policy, finance, culture, support, human capital and markets. These
largely overlap with the previously developed nine attributes and the eight pillars established by the World Economic
Forum (2013) for a successful ecosystem (Figure 2).

ENTREPRENEURIAL ECO-SYSTEM

Figure 2: Eight Pillars of Entrepreneurial Ecosystem (World Economic Forum, 2013)

Spigel (2015) defines entrepreneurial ecosystems as ‘combinations of social, political, economic, and cultural elements
within a region that support the development and growth of innovative startups and encourage nascent entrepreneurs
and other actors to take the risks of starting, funding, and otherwise assisting high-risk ventures’. He groups these
attributes into three categories- cultural, social, and material - cultural attributes (supportive culture and histories of
entrepreneurship), social attributes (worker talent, investment capital, networks, mentors and role models), and material

attributes (policies, universities, support services, infrastructure, open markets).

In another aspect of ecosystem studies, authors like Feld (2012) examine the replicability of systems like the Silicon
Valley. They opine that the development of systems like Silicon Valley is a function of a large sequence of events and
their series, and therefore, incubating one or a few aspects of such a complex series will not lead to a similar system in
the results. However, other cases of successful ecosystems offer more reasonable approaches for policymakers. However
according to Bala Subrahmanya (2017), technology startups have a tendency to grow well in a favourable entrepreneurial
ecosystem. Even though the foundation of ecosystems in India such as those in Hyderabad and Bangalore may have been
laid decades ago, they are seen as recent phenomena and providing a generally favourable environment for
entrepreneurship to grow should help creating a conducive ecosystem. According to Bala Subrahmanya (2018), tech
start-ups and ecosystems have even been emerging despite the absence of explicit policy support. But this does not imply

an insignificant requirement of policy development. In line with Thurik et al. (2013), the next shift would be from
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‘entrepreneurship policy’ to policy for an ‘entrepreneurial economy’, i.e. an entrepreneurial ecosystem. So the next phase
of policy shall not be about maximising the quantity of entrepreneurship, but about creating an enabling ecosystem to

focus on the quality entrepreneurship (Stam and Spigel, 2016).

The Table 3 shows the major clusters of factors that affect enabling environment for the entrepreneurship ecosystem
(more specifically, the startup ecosystem). The factors in Table 3 have been observed through literature review and
understanding of other empirical evidences, meeting and interviews with experts in the field. While going through the
literature, it was found that various authors have set the importance of factors affecting the enabling environment. Some
scholars are of the opinion that particular factors are more important than others. There is no priority order of factors in
the present list as tabulated in Table-3 (Figure 5). It has been tried to produce a more exhaustive list of factors affecting

the ecosystem than what is present in the existing literature.

Table 3: Factors affecting the enabling environment for the entrepreneurship ecosystem

Groups Factors References

Finance Venture Capital Ghisetti, et al, 2017; Canepa and
Seed Funding Stoneman, 2008, Okrah and
Angels Nepp, 2017, Isenberg, 2011;
Bank Loans World Economic Forum, 2013;
Micro Finance Institutions GEI 2016; GEl 2017; GEM
Crowdfunding 2017-18

Govt. Finance

Tax Rates

Tax Incentives

Costs to start a Business

Universities

Positive image of
Entrepreneurship

Support Systems Networks Livramento and Foray, 2007;
Incubators Isenberg, 2011; World Economic
Legal Services Forum, 2013;
Business Mentors Mason and Brown, 2013; Stam,
Technical Advisors et al, 2009; Etzkowitz, 1998;
Technology Transfer Institutions | Stam and Spigel 2016; OECD
Technology Business Incubators 2016
Accelerators
Science Parks
Government Programs
Universities
Bureaucracy
Outsourcing Accessibility
Research Culture

Culture Primary Education Mason and Brown, 2013; World

Economic Forum, 2013; Thurik

and Dejardin, 2011; Isenberg
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Incentives 2011; Stam and Spigel 2016;
Risk Capacity Mason and Brown 2017,
Awareness of success stories Audretsch and Belitski 2017;
Electricity GEl 2016; GEI 2017; GEM
2017-18
Infrastructure Transport Audretsch, et al, 2015; Isenberg,
Communication 2011; World Economic Forum,
Water 2013; Stam and Spigel 2016;
Educational Institutions Mason and Brown 2017,
Internet Access Audretsch and Belitski 2017
Markets Distribution Networks Moore, 1993; Isenberg, 2011;
Retail Networks World Economic Forum, 2013;
Marketing Networks GEl 2016; GEI 2017, GEM
Consumers 2017-18

Source: Author’s construction
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Figure 3: Framework for studying an Enabling Ecosystem for entrepreneurship in India
Source: Author’s Construction

It is imperative for an enabling institution to take into account the presence of all these factors while developing a

framework for sustainable growth of entrepreneurship in the target region.

3. Discussion

In order to understand the entrepreneurship ecosystem in a country it is imperative to study the enabling institutions for
promoting innovations and entrepreneurship in the country. These institutions might be government bodies, private
incubators, university entrepreneurship cells or might even be corporate firms. Different bodies enable the system in

their own way. Some might target a sector while others might target a region. We can observe a strong policy shift
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towards innovation-based growth in India during the last decade. Entrepreneurship is now promoted as a key driver of
the innovation process. Important institutional structures, policies have evolved to create the innovation
and entrepreneurship ecosystem. Visible impact is seen in terms of changes in institutions such as technology transfer
mechanisms, commercialisation bodies, university incubators, government programs, etc. New facilitators such as
incubators supported by public funding bodies have emerged. Institutions have been motivated to move towards
entrepreneurship based systems. Ecosystem and support system mechanisms are experiencing a shift. These dynamic

changes need to be empirically captured through theoretical lens for informed policy inputs.

In order to develop a robust and sustainable ecosystem of entrepreneurship in a region, institutions are believed
to perform an instrumental role, and the evolutionary nature of institutions is equally important for improving
the environment for entrepreneurship. Enterprises are important, but they play a limited role in fiscal
investments in a larger context. Moreover, big enterprises are more likely to develop their own institutional
environment as an adjustment strategy according to the regional economic system. On the other side, Small and
Medium Enterprises (SMEs) that are major contributors of innovation are more inclined towards exploiting the
regional entrepreneurship environment and are influenced by the same. Therefore, the institutions in order to
develop a better entrepreneurship environment, should work towards improving all the variables as listed in this
study. But improving all the constraints or indicators at once is not viable. Therefore, attempts should be towards
improving the binding institutional barriers, the worst performing indicators or variables. An improvement in on
variable would affect the other variable, thus creating an exponential rise in the quality of entrepreneurial

environment in the region.
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