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ABSTRACT

This study aims to analyze the impact of knowledge and socioeconomic dimensions on
entrepreneurial ecosystem dynamics when addressing the emergence of green and ‘traditional’
knowledge-intensive entrepreneurship (KIE). The methodological approach used in the study was
quantitative, using structural equation modeling. Our empirical analysis comprises data from 645
municipalities in the state of Sdo Paulo and 1,372 companies participating in the Innovative
Research in Small Businesses (PIPE) program administered by the Sio Paulo Research
Foundation (Fapesp). Of these projects, 343 represent green KIE (25% of the total), and 1,029
are traditional KIE, thus allowing a sound comparative analysis. Results confirmed the positive
impact of knowledge and socioeconomic dimensions on entrepreneurial ecosystem dynamics.
Moreover, findings show a homogeneous pattern in this relationship for cities that do contain
green KIE and cities that do not. Hence, it does not seem necessary to promote different
ecosystems configurations in order to foster sustainable transitions in entrepreneurial ecosystems.
Rather, policies and initiatives targeting technological generation and diffusion in green
technologies can likely represent an effective transformational strategy to achieve environment-
friendly productive systems.

Keywords: green entrepreneurship; knowledge-intensive entrepreneurship; ecosystem dynamics;
knowledge dimension; socioeconomic dimension
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INTRODUCTION

Entrepreneurial ecosystems (EE) are crucial meta-organizations in promoting adaptive economies
based on entrepreneurial innovation (Autio, Nambisan, Thomas, & Wright, 2018; Roundy,
Bradshaw, & Brockman, 2018). EE is comprehensively defined as a “set of interconnected
entrepreneurial actors, entrepreneurial organizations, institutions, and entrepreneurial processes
which formally and informally coalesce to connect, mediate and govern the performance within
the local entrepreneurial environment” (Mason & Brown, 2014, p. 5). Thus, the core
contribution of EE for entrepreneurial events is associated to the dynamic and systemic
interaction of actors, institutions, and processes in cities and regions (Brown & Mason, 2017;

Stam, 2015).

A specific view of the processes underlying the interactions between innovation, technology
institutions, and socioeconomic dynamics relates to the evolutionary approach, where innovation
and knowledge exchange act as fundamental processes (Malerba & McKelvey, 2020; Stam, 2015).
Knowledge-intensive entrepreneurs are involved in the creation, diffusion, and use of knowledge
by introducing new technologies, products, and services, promoting change and dynamism in the
economy. Thus, knowledge-intensive entrepreneurship (KIE) are small, innovation-oriented
companies that manage to improve the ecosystems in which they operate (Malerba & McKelvey,

2020).

Scholars have extensively investigated the entrepreneurial ecosystem’s dynamics over recent years,
aiming to develop a more consistent comprehension of configurations and connections that lead
to more intense entrepreneurial activity (Alves, Fischer, & Vonortas, 2021; Audretsch & Belitski,
2017). In this realm, ecosystem dynamics appear to depend on the quality of interactions, which
have a strong local character, considering elements such as resource availability, market and
institutional conditions, and availability of knowledge generation and dissemination (Isaksen &
Trippl, 2017). Complementarily, distinct ecosystem profiles have been observed, thus outlining
that these productive structures may not be effectively represented by isomorphic models (Alves

et al., 2021; Vedula & Fitza, 2019; Spigel, 2017).

In addition, different sectors and areas of activity can result in high levels of heterogeneity in KIE
dynamics, which reflects a need for specific assessments (Malerba & McKelvey, 2020). This has
raised recent interest in sectoral specificities attached to entrepreneurial activity, such as fintechs
(Spigel, 2022). A particular type of KIE that has gained prominence for its capacity to generate
sustainable transitions in ecosystems is termed as ‘green entrepreneurship,’ i.e., new ventures
oriented toward ecologically-friendly activities (Hall, Daneke, & Lenox, 2010; O’Neill & Gibbs,
2016; Shepherd & Patzelt, 2011). Green entrepreneurship is connected to the United Nations
Sustainable Development Goals (SDGs) and assists in the necessary structural changes to
ecosystems (Horne, Recker, Michelfelder, Jay, & Kratzer, 2020; Parrish, 2010), especially so when
these firms are involved in knowledge-intensive endeavors (Horbach, 2020).

Although we have come a long way in our understanding of entrepreneurial ecosystems, we still
fall short in comprehending how localized phenomena shape transitions to environmentally
sustainable economic structures (Demirel, Cher Li, Rentochini, & Pawan, 2019; Theodoraki,
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Dana, & Caputo, 2021), especially within the scope of developing countries (Hansen & Coenen,
2015; Potluri & Phani, 2020). This becomes increasingly relevant due to the current global
context, where all regions find it challenging to foster ecosystems dedicated to addressing green
and sustainable practices (Organization for Economic Co-operation and Development [OECD],

2019).

In this context, the research objectives of our assessments are: (1) to analyze the impact of
knowledge and socioeconomic dimensions on entrepreneurial ecosystem dynamics; and (2) to
verify whether these contextual dynamics differ when addressing green and traditional KIEs.
Thus, the research question is: Do typical EE components affect green KIE similarly to traditional
KIE? Besides assessing the specificities of a particular cohort of KIE, the novelty of our research
includes a view on ecosystem dynamics as an outcome — instead of the usual approach dealing
with the number of new ventures created. In this regard, ecosystem dynamics is approached as a
constructed based on intensity of technology transfer, strength of university-industry linkages,
and technological activity measured through patents per capita at the city level. We believe this
is a valid approach to evaluate entrepreneurial ecosystems’ health and maturity, a feature that has
been scantly examined by prior literature.

Our empirical analysis uses data from 645 municipalities in the state of Sio Paulo and 1,372
companies participating in the Innovative Research in Small Businesses (PIPE) program
administered by the Sao Paulo Research Foundation (Fapesp). Of these projects, 343 are green
KIEs (25% of the total), and 1,029 are traditional KIEs, which allowed a comparative analysis.
Main findings point to a high dependence on geographic location for green KIE. This result is
significant for developing economies, which find it more challenging to create distributed
entrepreneurial hubs. Furthermore, results indicate that ecosystem configurations and contextual
dynamics are homogeneous between cities that contain green KIE and cities that do not in
developing countries, suggesting that green and traditional ecosystems follow similar patterns in
terms of dynamics and configurations. Thus, it does not seem to be necessary to adopt new policy
strategies to foster sustainable transitions in Brazilian EE. Rather, a stronger orientation of
technological development can likely have positive effects on the generation of green new
ventures. In addition, results have implications for developing public policies in emerging
economies to help address the challenges in the knowledge and socioeconomic dimensions.

After this introductory section, the article is structured as follows: Section 2 explores key concepts
and elements associated with entrepreneurial ecosystem dynamics, knowledge and socioeconomic
dimensions, and green entrepreneurial events. Section 3 presents the conceptual model of the
research, and Section 4 the methodological aspects. Section 5 presents the results. Section 6
outlines our discussions and Section 7 closes with concluding remarks.

LITERATURE REVIEW

The dynamics of the entrepreneurial ecosystems

The ecosystem perspective is cross-disciplinary since different fields have adopted it to explore
financial, economic, sociodemographic, or political issues (Theodoraki et al., 2021). An




entrepreneurial view “consists of all the interdependent actors and factors that enable and
constrain entrepreneurship within a particular territory” (Stam & van de Ven, 2021, p. 809).
Thus, there is an assortment of elements that interacts with entrepreneurship.

An entrepreneurial ecosystem model is assembled by institutional arrangements that legitimate,
regulate, and incentivize entrepreneurship (such as universities, incubators, and tech parks), and
public resource endowments of basic scientific knowledge, financing mechanisms, and pools of
competent labor (as technology transfer, patents per capita, and university-industry interactions)
(Stam & van de Ven, 2021). These are sorted to attend market demand and business activities
engaging in productive entrepreneurship.

The dynamics of an ecosystem refer to how its components interact and generate outcomes that
can influence and shape opportunities (Clayton, Donegan, Feldman, Forbes, Lowe, & Polly,
2019). In an entrepreneurial ecosystem, these conditions can be deemed as even more critical,
because such meta-organizations encompass companies based on the intense use of knowledge
and innovation, as well as technological and market disruption, which are often embedded in
the economic trajectories of these cities and regions (Malerba & McKelvey, 2020; Sousa & Silva,
2019). Accordingly, companies that have a high impact on the ecosystem are essential to generate
sustainable competitive advantages and make regions innovative, increasing the importance of
the dynamics of this ecosystem (Han, Ruan, Wang, & Zhou, 2021).

Thus, when these ecosystem dynamics generate innovative outcomes, the institutional
arrangements that legitimize, regulate, and encourage entrepreneurship are acting positively in
this ecosystem. Therefore, market competitiveness, both the knowledge side — such as
universities, incubators, and technology parks — and the socioeconomic side — such as financing
mechanisms and pools of competent labor — manage to contribute to the dynamics of operation
within these ecosystems (Stam & van de Ven, 2021).

Knowledge dimension

Among the factors and connections needed to stimulate a KIE, a key point is the availability of
knowledge in the region (Qian, 2018; Baglieri, Baldi, & Tucci, 2018; Nicotra, Romano, Giusice,
& Schillaci, 2018; Stam, 2009; Isaksen & Trippl, 2017). Such conditions can have a twofold
impact in the health of entrepreneurial ecosystems: on one hand, they set the stage for local
entrepreneurs to tap into knowledge sources and use them as platforms for new business models,
and, on the other hand, they act as magnets for entrepreneurial individuals located elsewhere.

Following the knowledge spillover theory of entrepreneurship, such phenomenon is attached to
the notion that knowledge cannot be fully internalized by economic agents, thus opening up
opportunities for entrepreneurs to absorb and exploit these intangible assets (Acs, Braunerhjelm,
Audretsch, & Carlsson, 2009). Local presence of universities represents the best example in this
case, as prior literature has identified these institutions as pivotal hubs in entrepreneurial
ecosystems (Malecki, 2018; Malerba & McKelvey, 2020; Spigel, 2017). This happens because
higher education institutions not only increase the population’s educational level, but also
establish knowledge flows involving a myriad of actors from within and outside the region
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(Chatterji, Glaeser, & Kerr, 2013; Glaeser, 2011; Bercovitz & Feldman, 2006). For these reasons,
universities have become strategic elements in triggering market competitiveness in firms and
regions (Cruz, Ferreira, & Kraus, 2021; Romero, Ferreira, & Fernandes, 2020). Such conditions
have been enhanced by the legitimization of the ‘entrepreneurial university’ concept, facilitating
integration with agents from industry, technology transfer, and the emergence of spin-offs

managed by students, researchers, and faculty (Guerrero & Urbano, 2019; Moraes, Fischer,
Guerrero, Rocha, & Schaeffer, 2021).

Additionally, incubators and technology parks are essential in this context, providing services and
infrastructure that can spur ecosystem dynamics and entrepreneurial activity (Alves et al., 2021;
Campos, Moraes, & Spatti, 2021; Rice & Habbershon, 2007; Zou & Zhao, 2014). Thus, the
university, incubators, technology parks, and the educational level can translate into a skilled
workforce that permeates different industries and leverages employment levels in knowledge-
intensive activities (Motoyama & Danley, 2012; Florida, 2002; Audretsch & Feldman, 1996;
Storper, 1995).

Following this background, it is expected that the knowledge dimension of EE will shape the
entrepreneurial dynamics by affecting the aggregate levels of capabilities and knowledge-intensive
connections between agents. Thus, our first hypothesis is derived:

H1: The knowledge ecosystem positively influences the dynamics of entrepreneurial
ecosystems.

Socioeconomic dimension

The socioeconomic dimension comprises a myriad of components, encompassing market
dynamics and cultural aspects of the entrepreneurial ecosystem (Alves et al., 2021). Such
contextual elements matter because the entrepreneurial activity is a social process that depends
on the economic system’s structural characteristics and social processes and mechanisms that
form its foundations (Stam & Van de Ven, 2019). Hence, entrepreneurial events are not to be
taken as solely individual-level activities responding to external opportunities (Radosevic &

Yoruk, 2013).

First, a typical feature of KIE is related to its embeddedness in large urban areas, as these
geographical units provide a high proportion of business opportunities and agglomeration
economies (Auerswald & Dani 2017; Balland, Jara-Figueroa, Petralia, Steijn, Rigby, & Hidalgo,
2018; Duranton & Puga 2002; Malecki 1997). For instance, thriving cities can foster
entrepreneurial engagement in denser networks, as well as access to suppliers and customers
(Qian, 2018; Isenberg, 2010; Isaksen & Trippl, 2017; Storper, 1995). Such interfirm
relationships are more solid when there is a favorable socioeconomic ecosystem (Alves et al.,
2021). For this, small businesses must promote competitiveness at the city level, generating a
critical mass of business support services (Isaksen & Trippl 2017; Qian 2018), and large
companies must prospect growth and encourage the emergence of small businesses (Brown &
Mason 2017; Delgado, Porter, & Stern, 2010). In turn, these dynamics generate efficiency gaps
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across ecosystems located in-or-near central hubs and those that occupy peripheral positions
across the territory (Crescenzi & Rodriguez-Pose, 2012; Godley, Morawetz, & Soga, 2019).

For this research, the socioeconomic ecosystem took into account four leading indicators: (1)
population density, which is an indicator that provides information on the dynamics of
agglomeration economies/diseconomies; (2) the availability of credit, which is fundamental for
developing research and innovation associated with KIE events (Pan & Yang, 2019; Lerner,
2002); (3) per capita income levels, which provide a reasonable proxy for demand quality and
productivity levels (Radosevic & Yoruk, 2013); and (4) distance to the main economic hub, as
physical distance negatively affects knowledge flows, thus highlighting how the immediate context
can have widespread impacts on KIE activity (Crescenzi & RodriguezPose, 2012; Strumsky &
Thill, 2013). These vectors offer an analogous perception of entrepreneurial ecosystems as those
used in Fischer, Queiroz, and Vonortas (2018) and Alves, Fischer, and Vonortas (2021),
addressing socioeconomic conditions of ecosystems located within the context of developing
countries. Thus, the second research hypothesis is presented:

H2: The socioeconomic dimension positively influences the dynamics of entrepreneurial
ecosystems.

Green KIE

In recent years, eco-innovations and sustainability-oriented innovations have become topics of
increasing interest in academia, organizations, and policy (Fischer, Salles-Filho, Zeitoum,
& Colugnati, 2021; Klewitz & Hansen, 2014; Kuckertz & Wagner, 2010). In the field of
entrepreneurship, interest has also grown in innovative businesses that deal with environmental
demands, exploring business opportunities that minimize impacts on the environment (Gast,
Gundolf, & Cesinger, 2017; Hockerts & Wiistenhagen, 2010; York & Venkataraman, 2010).
Hence, green entrepreneurship, when using new technologies, can contribute to ecosystems’
sustainable transitions (Mullins, 2017). For instance, one can highlight the contribution of green
entrepreneurship in implementing green tools for smart cities in urban environments, which
reduce environmental impacts (Martin, Evans, Karvonen, Paskaleva, Yang, & Linjordet, 2019;
Nielsen, 2016).

However, even with the emerging interest in green entrepreneurship, knowledge of the dynamics
of its components and ecosystem characteristics remains largely an uncharted topic in the
literature (Demirel et al., 2019). Although the spatial dynamics of green entrepreneurship mimics
the localized and place-dependent nature of ‘generic’ entrepreneurial ecosystems (Hansen &
Coenen, 2015), some specificities ought to be considered. The main issue in this regard concerns
the territorial dependence of some initiatives attached to the concept of green entrepreneurship.
In this regard, many new ventures require access to biological resources that are not freely
available across geographical space, a feature that can likely shape the location patterns of these

firms (Philp & Winickoff, 2017).

In addition, markets for green products and services present high levels of economic uncertainty,
thus generating barriers for entrepreneurs to access capital and investments (Potluri & Phani,
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2020). As a consequence, dedicated policies and public initiatives are often needed to encourage
entrepreneurs to act on this front (Haldar, 2019). Science and technology parks and business
incubators can also facilitate this development, offering not only holding space for these firms to
mature but also providing managerial capabilities and promoting network exchanges with
partners (Zeng, Cheng, Shi, & Luetkenhorst, 2021; Cohen, 2006). Even though this latter
argument is valid for new knowledge-intensive ventures in general, the fact that green
entrepreneurship involves business activities that often lie at the margin of mainstream economic
structures put emphasis on the critical role of such support institutions.

Thus, although there are similarities between the green KIE and the traditional KIE, there are
significant gaps to be uncovered (Demirel et al., 2019). Visawis these structural conditions, we
propose the following set of hypotheses:

H3: There are differences in the relationships that compose the dynamics of entrepreneurial
ecosystems when comparing cities with and cities without green KIE.

H3a: The relationship between the knowledge dimension and ecosystem dynamics is
heterogeneous when assessing cities with and cities without green KIE.

H3b: The relationship between the socioeconomic dimension and ecosystem dynamics is
heterogeneous when assessing cities with and cities without green KIE.

CONCEPTUAL RESEARCH MODEL

From the literature review and formulation of the hypotheses, a model was elaborated to meet
the research purpose (Figure 1). This model aims to analyze the impact of knowledge and
socioeconomic dimensions on the dynamics of entrepreneurial ecosystems, as well as verify
whether heterogeneous patterns can be observed when assessing green and traditional KIE.
Whetten (1989) emphasizes that the presentation of the theoretical model as a figure facilitates
the understanding of the research.

Research University
Tertiary Enrollment
Incubators & Tech Parks

Knowledge
Dimension

Technology Transfer

U-I Interactions
Patents Per Capita

Entrepreneurial
Ecosystem
Dynamics

Socioeconomic
Dimension

H3®

Green KIE vs
Traditional KIE

Figure 1. Conceptual model of research.

Our measure of entrepreneurial ecosystem dynamics refrains from including entrepreneurial
events as an outcome measure in the model. This is due to the notion that entrepreneurial




ecosystems are often treated as tautological entities (Stam, 2015), thus reducing attention on the
key aspects that are in fact responsible for creating an entrepreneur-friendly environment. This is
of fundamental importance in our discussion, since entrepreneurial events per se (i.e., the
emergence of new ventures) are likely defined by temporal lags that can be difficult to capture
(Fischer, Queiroz, & Vonortas, 2018). Hence, by including in our assessment a view on the
dynamics of technology transfer, university-industry interactions, and patents per capita, we can
better scrutinize the ‘health’ of these entrepreneurial ecosystems.

The research hypotheses were formulated according to the theoretical basis presented. Table 1
shows the consolidated research hypotheses.

Table 1

Research hypotheses

Hypotheses Description
H1 The knowledge ecosystem positively influences the dynamics of entrepreneurial ecosystems
H2 The socioeconomic dimension positively influences the dynamics of entrepreneurial ecosystems
H3 There are differences in the relationships that compose the dynamics of entrepreneurial ecosystems when

comparing cities with and cities without green KIE

H3a The relationship between the knowledge dimension and ecosystem dynamics is heterogeneous when
assessing cities with and cities without green KIE

H3b The relationship between the socioeconomic dimension and ecosystem dynamics is heterogeneous when
assessing cities with and cities without green KIE

METHODOLOGICAL APPROACH

The methodological approach used in the study was quantitative, using multivariate data analysis
based on secondary sources of data. The analysis was performed using structural equation
modeling (SEM), and tests were conducted with SmartPLS 3.0 software (Ringle, Wende, &
Becker, 2015). The technique used was the partial least squares (PLS). The justifications for using
partial least square — structural equation modeling (PLS-SEM) are: (1) the research is concerned
with testing a theoretical framework from a forecasting perspective; and (2) the model presents
formative constructs (Hair, Risher, Sarstedt, & Ringle, 2019; Hair, Hult, Ringle, & Sarstedt,
2022). G*Power software was used to evaluate the minimum sample size (Faul, Erdfelder,
Buchner, & Lang., 2009). In terms of sample size, the required minimum calculated was 68
observations. However, the final sample used comprehended 645 observations, thus making the
model suitable for estimation by PLS-SEM.

The research sample collected secondary data from all municipalities in the state of Sio Paulo,
Brazil (645 territorial units). Although there is no consensus on the ‘ideal’ geographical scope to
assess entrepreneurial ecosystems (Fischer, Meissner, Vonortas, & Guerrero, 2022), prior
research has indicated the strong local character of ecosystems, thus warranting the adequacy of
city-level assessments (e.g. Alves et al., 2021; Qian, 2018). The state of Sao Paulo is a compelling




case of analysis to understand the dynamics of green knowledge-intensive entrepreneurship in
the context of developing countries. In addition, we assessed information from companies
participating in the Innovative Research in Small Businesses (PIPE) program administered by the
Sao Paulo Research Foundation (Fapesp). PIPE Fapesp is an initiative similar to the Small
Business Innovation Research Program (SBIR) in the United States to nurture the emergence of
knowledge-intensive new ventures. Prior research has identified data from PIPE Fapesp as an
effective proxy to address the dynamics of knowledge-intensive entrepreneurship for the Brazilian

context (Alves et al., 2021; Fischer, Queiroz, & Vonartas, 2018).

The research indicators comprise secondary data and were collected from different sources:
Brazilian Institute of Industrial Property, Brazilian Research Council — Directory of Research
Groups, Scimago Institutional Ranking, Sio Paulo Statistical Foundation, Sao Paulo Investment
Agency, and Google Maps. Table 2 presents the details of the constructs, indicators, and data
sources. The analytical period covered three consecutive years for the contextual information of

cities (2017-2019).

Indicators included for the ecosystem dynamics construct involve three elements of interest in
this respect. First, interactions are assessed through data related to technology transfer practices
and university-industry linkages. In this case, formal interactions provide more reliable items to
evaluate distinct geographical units (Rondé¢ & Hussler, 2005), although they are limited in
capturing the true dimension of all connections taking place among ecosystem agents. Second,
patents per capita represent the intensity of technological activity at the local-level, a feature that
is expected to positively affect the outcomes of entrepreneurial ecosystems (Kuckertz, 2019; Tran

& Santarelli, 2017).

Turning to the knowledge dimension, three representative variables are analyzed. Research
universities stand for a core agent in the formation of EE, since they are involved with knowledge
generation and deployment (Guerrero, Urbano, Fayolle, Klofsten, & Mian, 2016; Schaeffer,
Guerrero, & Fischer, 2021). The inclusion criteria for this variable were based on the selection
of leading universities located in the state of Sao Paulo. Results were confirmed by cross-checking
Scimago data with information from the Sio Paulo Research Foundation Grants and
Scholarships database. All selected institutions/cities corresponded to the group of leading cities
in terms of research funding, thus warranting robustness to our selection procedures'. Second,
tertiary enrollment complements this perspective by outlining overall educational attainment, a
typical measure of human capital (Fischer, Queiroz, & Vonartas, 2018). Third, incubators and
tech parks encompass innovation habitats dedicated to foster innovation-driven activity, thus
offering a myriad of opportunities for knowledge-intensive entrepreneurship to emerge (Alves et

al., 2021; Giner, Santa-Maria, & Fuster, 2016).

For representative indicators of the socioeconomic dimension, different (and complementary)
vectors were included in our model. Population density allows addressing agglomeration
economies/diseconomies. In developing economies, large urban areas have been related to
negative impacts on KIE activity, a function of poor infrastructure and institutional conditions
in these countries (Glaeser & Xiong, 2017). Local-level capital availability offers a proxy for
financing conditions for new ventures (Alves et al., 2021). GDP per capita provides elements
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attached to the characteristics of demand quality and productivity levels (Radosevic & Yoruk,
2013). Last, the distance to the main economic hub (the city of Sao Paulo) includes a view on the
core/periphery structure of entrepreneurial ecosystems, taking into account that propinquity to
large metropolitan areas is expected to improve ecosystems’ linkages to markets and innovation
networks (Crescenzi & Rodriguez-Pose, 2012).

The research used classification information from PIPE projects to classify companies as green or
traditional KIE. Traditional KIE is taken as the socioeconomic phenomenon that drives aggregate
economic competitiveness and innovative capabilities by intensively using knowledge (Fischer et
al., 2021; Sousa & Silva, 2019; Malerba & Mckelvey, 2020), while green KIE is understood as
the initiatives that identify, evaluate, and process opportunities with a commitment to
sustainability and environmental compatibility (Lotfi, Yousefi, & Jafari, 2018; Ye, Zhou, Anwar,
Siddiquei, & Asmi, 2020). Project information is public and available on the Fapesp website
(summary, description, location, knowledge area, keywords, direct and indirect impacts). A total
of 1,372 companies were analyzed. The researchers independently ranked the projects according
to their alignment with green entrepreneurship concepts based on a content analysis of the
description of projects. Another researcher evaluated discrepancies. After this classification, cities
that contained green KIE were identified.

Table 2

Analytical variables

Indicator | Description | Source

Entrepreneurial ecosystem dynamics

ED1. Technology transfer The average number of technology licensing Brazilian Institute of Industrial
agreements per capita registered at the Brazilian Property
Institute of Industrial Property in the city in the analytical
period

ED2. U-l Interactions Sum of reported university-industry interactions in the Brazilian Research Council —

city in the analytical period according to the Census from  Directory of Research Groups
the Directory of Research Groups (CNPq)

ED3. Patents per capita The average number of patent deposits per capita Brazilian Institute of Industrial
registered at the Brazilian Institute of Industrial Property Property
in the city in the analytical period

Knowledge dimension (KD)

KD1. Research university Presence of at least one leading research university Scimago Institutional Ranking
campus in the city in the analytical period; binary
variable

KD2. Tertiary enrollment The average share of the city population enrolled in Sao Paulo Statistical Foundation
higher education institutions in the analytical period

KD3. Incubators & Tech Presence of at least one incubator or tech park in the Séao Paulo Investment Agency

parks city in the analytical period; binary variable

Socioeconomic dimension (SD)

SD1. Population density The average rate of inhabitants per square kilometer in Sao Paulo Statistical Foundation
the city in the analytical period

SD2. Credit availability Average values of credit operations per capita in the city =~ S&o Paulo Statistical Foundation
in the analytical period; values in 2019 Brazilian reais

SD3. GDP per capita Average GDP per capita in the city in the analytical Sao Paulo Statistical Foundation
period; values in 2019 Brazilian reais

SD4. Distance to the main The road distance from each municipality to the main Google Maps

economic hub economic hub, the city of Sdo Paulo

City classification

Traditional KIE Cities that did not contain any green KIE The Sao Paulo Research

Foundation — Fapesp
Green KIE Cities that contained at least one green KIE The Sao Paulo Research

Foundation — Fapesp

Note. The analytical period covers three consecutive years (2017-2019).
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EMPIRICAL RESULTS

In the research model, the directions of the variables are from the indicator to the construct, as
a correlation between the indicators of each construct is not expected. Considering the guidelines
of Hair, Hult, Ringle, and Sarstedt (2022), the three constructs are classified as formative.

Since the research model has three formative constructs (knowledge dimension, socioeconomic
dimension, and ecosystem dynamics), the criteria used to assess the constructs were: convergent
validity, multicollinearity, and significance and relevance (Hair et al., 2019; 2022). Redundancy
analysis correlates the variables with a global measure to evaluate the convergent validity. The
criterion used by Hair et al. (2019; 2022) is that the path coefficient value is more significant than
0.80 for convergent validity. For the three constructs presented, the values were above 0.85,
supporting convergent validity. To test the collinearity of the indicators, the variance inflation
factor (VIF) values for the variables of the formative construct should be less than five (Hair et

al., 2019; 2022), and all values were within the established value.

The bootstrapping technique was used to analyze significance and relevance. All variables were
significant according to the t statistics of external weights and external loads. Therefore, we have
kept all variables in the analysis (Hair et al., 2019). Furthermore, before evaluating the structural
model, the collinearity was analyzed for each subpart of the model, and all results were below five
(Hair et al., 2019; 2022). The significance of the relationships was analyzed with the
bootstrapping technique (Efron & Tibshirani, 1998). The results (Table 3) supported hypotheses
1 and 2, presenting Student’ t values above 1.96 (significance level = 5%).

Table 3

Analysis of the significance of relationships

Sample Standard

Relationship o deviation t-statistic p-values
Knowledge Dimension -> Entrepreneurial Ecosystem 0.289 0.125 2.684 0.008
Dynamics
Socioeconomic Dimension -> Entrepreneurial Ecosystem 0.436 0117 3.141 0.002

Dynamics

The coefficient of determination (R2) was analyzed according to the studies by Cohen (1988) and
Faul, Erdfelder, Buchner, and Lang (2009). They determine that values of f2 equal to 0.02, 0.15,
and 0.35 are considered, respectively, as a small, medium, and large effects. For these 2 values,
one can consider R? values equal to 2%, 13%, and 25%, respectively. The results indicated that
the dynamic ecosystem presented Rz = 0.310, which can be considered high.

The multigroup analysis was used to test our hypothesis related to the differences in the
relationships between cities that contained green KIE and cities that did not (Hair, Sarstedt,
Ringle, & Gudergan, 2018). We remind the reader that this classification was made through
content analysis of the description of all PIPE projects and was cross-validated independently by
the authors. Table 4 presents the results from the multigroup analysis.
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Table 4

Multigroup analysis

Relationshi Path coefficients difference values
P (Green vs. Traditional) p
Knowledge Dimension -> Entrepreneurial Ecosystem Dynamics 0.675 0.105
Socioeconomic Dimension -> Entrepreneurial Ecosystem Dynamics -0.300 0.228

According to the results (Table 4), there is no significant difference in the relationships, thus not
confirming hypothesis 3 (H3, H3a, and H3b). Table 5 presents the results of the hypotheses tests.

Table 5

Hypothesis test results

Hypotheses Description Result
H1 The knowledge ecosystem positively influences the ecosystem dynamics in academic Confirmed
facilities and supporting infrastructure
The socioeconomic ecosystem positively influences the ecosystem dynamics in terms .
H2 S . A Confirmed
of the availability of human and financial resources
There are differences in the relationships between cities with and cities without green )
H3 KIE Not confirmed
The relationship between knowledge dimension and ecosystem dynamics is )
H3a : = . o . Not confirmed
heterogeneous when assessing cities with and cities without green KIE
The relationship between socioeconomic dimension and ecosystem dynamics is )
H3b ; o ) i . Not confirmed
heterogeneous when assessing cities with and cities without green KIE
The model resulting from the research is shown in Figure 2.
Dimension
|
Entrepreneurial
" ~ Dynamics

Credit Availability
GDP Per Capita

Socioeconomic
Dimension

7

Traditional KIE
Figure 2. Resulting research model.

Note. *** = significant at 0.1%; ** = significant at 0.5%; * = significant at 1%; NS = not significant.
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DISCUSSION

In this research, we approach the case of a developing country with a broad set of secondary data
that allow a more consistent view of the configurations and dynamics of knowledge-intensive
green entrepreneurship, with statistical associations from a multiscale perspective. Such empirical
perspective allows not only investigating the specificities of the ‘green’ cohort within the KIE
phenomenon (a call recently made by Wurth, Stam, & Spigel, 2021) but also offers a perspective
on entrepreneurial ecosystem dynamics, i.e., a complement to the most usual take on rates of
new firm formation. In this regard, our appraisal provides insights into the underlying
mechanisms of ecosystems’ processes and the alignment between traditional models and the
reality of green entrepreneurship.

The complete empirical model (Figure 2) allows us to confirm that a knowledge ecosystem
positively affects ecosystem dynamics in KIE, which is coherent with the literature (Abualbasal &
Badran, 2019; Isaksen & Trippl, 2017; Malerba & McKelvey, 2020; Morris, Shirokova, &
Tsukanova, 2017; Spigel, 2017; Stam, 2009). In addition, it is confirmed that the socioeconomic
dimension impacts the ecosystem dynamics, where the geographic and regional characteristics
impact KIE, allowing a local intensification of initiatives as well as considering local and economic
issues, as is the case of Sdo Paulo (Fischer, Schaeffer, & Silveira, 2018; Sousa & Silva, 2019). This
result also has theoretical and empirical support from previous assessments (Crescenzi &

Rodriguez-Pose, 2012; Radosevic & Yoruk, 2013; Strumsky & Thill, 2013).

Ecosystem dynamics scored an R? value of 31.0%, which is considered high for social sciences
(Cohen, 1988; Faul et al., 2009), indicating that the model captures a sizeable portion of the
variance. The impact of the socioeconomic ecosystem on ecosystem dynamics is slightly more
significant than the impact of the knowledge ecosystem, but both effects are positive.

[t was not possible to confirm the knowledge-intensive ecosystems hypothesis regarding
heterogeneity in relationships considering cities with and cities without green KIE (H3). This
finding carries relevant implications, as the literature points out similarities between the green
and traditional KIE, but reinforces that research on this front is still insufficient (Demirel et al.,

2019).

Based on the results, we can draw two main conclusions. First, we demonstrate that KIE is highly
dependent on geographic location, with much more expressive results in developed regions.
These regions have more abundant resources, better market and institutional conditions, and a
high concentration of knowledge sources (Isaksen & Trippl, 2017). This result is significant for
developing economies, which have more difficulty developing entrepreneurial hubs. This
geographic dependence has implications for developing public policies in peripheral regions,
particularly within the context of developing economies (Potluri & Phani, 2020). In this case, it
seems challenging to promote spatial diffusion of thriving entrepreneurial ecosystems, a situation
that places significant stress in overpopulated areas. Such conditions highlight the different stages
of maturity of local economies when it comes to effectively promoting entrepreneurial activity of
any kind. Such argument follows contributions from prior literature that identifies
entrepreneurial ecosystems as highly heterogeneous phenomena, thus requiring policies aligned
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with local needs (Fischer et al., 2022; Brown & Mason, 2017). In turn, this means that dedicated
policies should take local specificities into account when trying to foster stronger entrepreneurial
dynamics — instead of simply emulating initiatives and configurations observed in thriving places

(Alves et al., 2021).

Second, ecosystem configurations and contextual dynamics are homogeneous between cities with
and cities without green KIE in developing countries. Significant differences between these types
of entrepreneurial activity could not be observed, a situation that indicates that green and
traditional ecosystems follow similar configurational trajectories. This result implies that to
achieve a transition to a more sustainable local economy, entrepreneurial projects with a green
perspective do not require structural disruptions with ordinary pillars of entrepreneurial
ecosystems. In this case, implications comprehend involving key actors from the knowledge
dimension (universities, incubators, and tech parks) in the promotion of knowledge flows and
business harnessing that can effectively promote a stronger entrepreneurial activity directed
toward green initiatives. Drawing from recent contributions by Mazzucato and colleagues (Kattel
& Mazzucato, 2018; Mazzucato, 2018; Mazzucato, 2016; Mazzucato & Perez, 2015), these shifts
toward a sustainable transition can be triggered by mission-oriented policies that induce private
agents’ involvement with particular sets of technologies that can simultaneously spur economic
development and mitigation of environmental hazards. Concrete examples of how to tackle these
issues involve the promotion of research programs aiming at transferring green technologies from
academia to markets. In addition, initiatives that favor ventures with green orientation as tenants
in incubators and tech parks can accelerate the speed of an environmental transition in
entrepreneurial ecosystems.

CONCLUDING REMARKS

The growing awareness of companies about the impacts of agents on nature has increased interest
in the topic of environmentally sustainable entrepreneurship (Labella-Fernandez, 2021). Green
entrepreneurship is aligned with the United Nations Sustainable Development Goals (SDGs),
and these businesses can fill essential gaps in the sustainable development of countries,
promoting necessary and desirable structural changes (Horne et al., 2020; Parrish, 2010).

Yet, green entrepreneurship requires systemic support to convert ideas into innovation and
natural economic competitiveness (Lazarevic, Kautto, & Antikainen, 2020). Hence, an in-depth
understanding of how ecosystem factors combine efforts to promote KIE is strategic for
ecosystems to achieve sustainable transitions (O’Neill & Gibbs, 2016). Such aspects and
specificities can provide policymakers and companies with relevant insights on how to promote
such shifts in regional productive structures. Our main findings underscore the pivotal
importance of both knowledge and socioeconomic dimensions on fostering the dynamics of
entrepreneurial ecosystems. Our expectations that different patterns would be observed for the
reality of green entrepreneurship respective to traditional KIE were not met, suggesting that
achieving a sustainable transition in terms of entrepreneurial activity does not require structural
shifts in configurational terms.
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Our results do not go without limitations. First, we used only two latent variables of the
entrepreneurial ecosystem, which offer a limited perspective of the complex interactions between
agents. Second, only companies participating in the PIPE program were analyzed, a situation that
potentially causes sample bias. Third, our evaluation has a cross-section nature, not allowing to
capture how these constructs are related from an evolutionary perspective (Alvedalen &
Boschma, 2017). In this context, some suggestions for future research are presented: (1) carry out
similar research among other contexts and regions; (2) use complementary methodologies, both
quantitative and qualitative, which can deepen the results; and (3) design longitudinal
assessments that allow incorporating how the features and dynamics of entrepreneurial
ecosystems change over time.
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NOTE

! Because of these selection procedures, the research universities variable is not multicollinear
respective to U-I interactions (which can take place in academic institutions that are not classified
as leaders). In addition, from a theoretical perspective, the local presence of research universities
can be taken as a pillar of entrepreneurial ecosystems, but their commitment to establishing
interactions with agents from industry comprehends a typical element of the knowledge flows
and dynamics that can (or cannot) take place within a given city or region.

REFERENCES

Abualbasal, A. M., & Badran, R. E. (2019). Student’s attitude towards entrepreneurship at Princess Sumaya
University  for  Technology.  Journal —of  Entrepreneurship  Education, 22(1). Retrieved from
https://search.proquest.com/scholarlyjournals/students-attitude-towards-entrepreneurship-
at/docview/2238486373/se-27accountid=8113

Acs, Z. ]., Braunerhjelm, P., Audretsch, D. B., & Carlsson, B. (2009). The knowledge spillover theory of
entrepreneurship. Small Business Economics, 32(1), 15-30. https://doi.org/10.1007/s11187-008-9157-3

Alvedalen, J., & Boschma, R. (2017). A critical review of entrepreneurial ecosystems: towards a future research

agenda. European Planning Studies, 25(6), 887-903. https://doi.org/10.1080,/09654313.2017.1299694

Alves, A. C., Fischer, B. B., & Vonortas, N. S. (2021). Ecosystems of entrepreneurship: configurations and critical
dimensions. The Annals of Regional Science, 67(1), 73-106. https://doi.org/10.1007/s00168-020-0104 1y

Audpretsch, D. B., & Belitski, M. (2017). Entrepreneurial ecosystems in cities: Establishing the framework conditions.
Journal of Technology Transfer, 42(5), 1030-1051. https://doi.org/10.1007/s10961-016-9473-8

Audretsch D., & Feldman M. (1996) R&D spillovers and the geography of innovation and production. The American
Economic Review, 86(3), 630-640. Retrieved from https://www.jstor.org/stable/2118216

Auerswald P., & Dani L. (2017). The adaptive life cycle of entrepreneurial ecosystems: The biotechnology cluster.
Small Business Economics, 49(1), 97-117. https://doi.org/10.1007/s1118 7-017-9869-3
Autio, E., Nambisan, S., Thomas, L. D. W., & Wright, M. (2018). Digital affordances, spatial affordances, and the

genesis  of  entrepreneurial  ecosystems.  Strategic  Entreprenewrship  Jowrnal,  12(1),  72-95.

https://doi.org/10.1002/sej.2018.12.issue-110.1002/sej. 1266

C|O|P|E




Baglieri, D., Baldi, F., & Tucci, C. (2018). University technology transfer office business models: One size does not
fit all. Technovation, (76-77), 51-63. https://doi.org/10.1016/j.technovation.2018.05.003

Balland P., Jara-Figueroa C., Petralia S., Steijn M., Rigby D., & Hidalgo C. (2018). Complex economic activities
concentrate in large cities [papers in evolutionary economic geography #18.29]. Utrecht Univ Urban Reg Res Centre.
https://doi.org/10.2139/ssrn.3219155

Bercovitz J., & Feldman M. (2006). Entrepreneurial universities and technology transfer: A conceptual framework
for understanding knowledge-based economic development. The Journal of Technology Transfer, 31(1), 175-188.
https://doi.org/10.1007/510961-005-5029-z

Brown, R., & Mason, C. (2017). Looking inside the spiky bits: A critical review and conceptualization of
entrepreneurial ecosystems. Small Business Economics, 49(1), 11-30. https://doi.org/10.1007/s11187-017-9865-7

Campos, M. L., Moraes, G. H. S. M., & Spatti, A. C. (2021). Do University Ecosystems Impact Student's
Entrepreneurial Behavior? BAR. Brazilian Administration Review, 18(2), 18, 1-30

Chatterji, A., Glaeser, E., & Kerr, W. (2013). Clusters of entrepreneurship and innovation. [Working Paper 19013].
National Bureau of Economic Research Working Paper Series. https://doi.org/10.3386,/w19013

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2™ ed.). Hillsdale, NJ: Erlbaum.
Cohen, B. (2006). Sustainable valley entrepreneurial ecosystems. Business Strategy and the Environment, 15(1), 1-14.

Cruz, M. F. P., Ferreira, J. J., & Kraus, S. (2021). Entrepreneurial orientation at higher education institutions: State-
ofthe-art and future directions. The International Journal of Management Education, 19(2), 100502.
https://doi.org/10.1016/j.ijme.2021.100502

Clayton P, Donegan M, Feldman M, Forbes A, Lowe N, & Polly A. (2019). Local prior employment and ecosystem
dynamics. ILR Review, 72(5), 1182-1199. https://doi.org/10.1177/0019793919836756

Crescenzi, R. & Rodriguez-Pose, A. (2012). An integrated framework for the comparative analysis of the territorial
innovation dynamics of developed and emerging countries. Journal of Economic Surveys, 26(3), 517-533.
https://doi.org/10.1111/j.1467-6419.2012.00726.x

Delgado M., Porter M., & Stern S. (2010). Clusters and entrepreneurship. Journal of Economic Geography, 10(4), 495-
518. https://doi.org/10.1093/jeg/1bq010

Demirel, P., Cher Li, Q., Rentocchini, F., & Pawan Tamvada, J. (2019). Born to be green: New insights into the
economics and management of green entrepreneurship. Small Business Economics, 52, 759-771.
https://doi.org/10.1007/s11187-017-9933-z

Duranton G., & Puga D. (2002). Diversity and specialization in cities: Why, where and when does it matter! In P.
McCann (Ed.), Industrial location economics (151-186). Cheltenham: Edward Elgar.

Efron, B., & Tibshirani, R. J. (1998). An introduction to the bootstrap. Boca Raton: Chapman & Hall; CRC Press.

Faul, F., Erdfelder, E., Buchner, A., & Lang, A.-G. (2009). Statistical power analyses using G*Power 3.1: Tests for
correlation and regression analyses. Behavior Research ~ Methods, 41(4), 1149-1160.
https://doi.org/10.3758/BRM.41.4.1149

Fischer, B., Meissner, D., Vonortas, N., & Guerrero, M. (2022). Spatial features of entrepreneurial ecosystems.

Journal of Business Research, 147, 27-36. https://doi.org/10.1016/j.jbusres.2022.04.018

Fischer, B. B., Schaeffer, P. R., & Silveira, J. P. (2018). Universities’ gravitational effects on the location of knowledge-
intensive investments in Brazil. Science and Public Policy, 45(5), 692-707.
https://doi.org/10.1093/SCIPOL/SCY002

Fischer, B. B., Queiroz, S., & Vonortas, N. S. (2018). On the location of knowledge-intensive entrepreneurship in
developing countries: Lessons from Sido Paulo, Brazil. Entrepreneurship and Regional Development, 30(5-6),

612-638. https://doi.org/10.1080/08985626.2018.1438523

Fischer, B., Salles-Filho, S., Zeitoum, C., & Colugnati, F. (2021), "Performance drivers in knowledge-intensive
entrepreneurial firms: a multidimensional perspective", Journal of Knowledge Management, ahead-of-

print. https://doi.org/10.1108/JKM-03-2021-0264
Florida R. (2002). The rise of the creative class. New York: Basic Books.

C|O|P|E



https://www.emerald.com/insight/search?q=Bruno%20Fischer
https://www.emerald.com/insight/search?q=Sergio%20Salles-Filho
https://www.emerald.com/insight/search?q=Camila%20Zeitoum
https://www.emerald.com/insight/search?q=Fernando%20Colugnati
https://www.emerald.com/insight/publication/issn/1367-3270
https://doi.org/10.1108/JKM-03-2021-0264

Gast, J., Gundolf, K., & Cesinger, B. (2017). Doing business in a green way: A systematic review of the ecological
sustainability entrepreneurship literature and future research directions. Journal of Cleaner Production, 147, 44-56
[online] https://www.sciencedirect.com/journal/journal-of-cleaner-production/issues.

Giner, J. M., Santa-Maria, M. J. & Fuster, A. (2016). High-growth firms: does location matter?, International
Entrepreneurship and Management Journal, 13(1), 75-96. https://doi.org/10.1007/s11365-016-0392-9

Glaeser, E. (2011). Triumph of the city: How our greatest invention makes us richer, smarter, greener, healthier and happier.
New York: Penguin Books.

Glaeser, E. & Xiong, W. (2017). Urban productivity in the developing world. Oxford Review of Economic Policy, 33(3),
373-404. https://doi.org/10.1093/oxrep/grx034

Godley, A., Morawetz, N., & Soga, L. (2019). The complementarity perspective to the entrepreneurial ecosystem
taxonomy. Small Business Economics, 56, 723-738. https://doi.org/10.1007/s11187-019-00197-y

Guerrero, M., Urbano, D., Fayolle, A., Klofsten, M. & Mian, S. (2016). Entrepreneurial universities: Emerging
models in the new social and economic landscape. Small Business Economics, 47, 551-563.
https://doi.org/10.1007/s11187-016-9755-4

Guerrero, M., & Urbano, D. (2019). A research agenda for entrepreneurship and innovation: The role of
entrepreneurial universities. In D. B. Audretsch, E. E. Lehmann, & A. N. Link (Eds.), A research agenda for
entrepreneurship and innovation, 107-133. Cheltenham: Edward Publishing.

Hair, J. F., Sarstedt, M., Ringle, C. M., & Gudergan, S. P. (2018). Advanced issues in partial least squares structural
equation modeling (PLS-SEM). Thousand Oaks, CA: Sage.

Hair, J. F., Risher, J. J., Sarstedt, M., & Ringle, C. M. (2019). When to use and how to report the results of pls-sem.
European Business Review, 31(1), 2-24.

Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M. (2022). A Primer on partial least squares structural equation
modeling (PLS-SEM) (3rd ed). Thousand Oaks, CA: Sage.

Haldar, S. (2019). Towards a conceptual understanding of sustainability-driven entrepreneurship. Corporate Social

Responsibility and Environmental Management, 26(6), 1157-1170. https://doi.org/10.1002/csr.1763

Hall, J., Daneke, G., & Lenox, M. (2010). Sustainable development and entrepreneurship: past contributions and
future directions. Journal of Business Venturing, 25(5), 439-448. https://doi.org/10.1016/j.jbusvent.2010.01.002

Han, J., Ruan, Y., Wang, Y, & Zhou, H. (2021). Toward a complex adaptive system: The case of the Zhongguancun
entrepreneurship ecosystem. Journal of Business Research, 128, 537-550.

https://doi.org/10.1016/].jbusres.2019.11.077.

Hansen, T., & Coenen, L. (2015). The geography of sustainability transitions: review, synthesis and reflections on
an emergent research field. Transitions, 17, 92-109 [online] Retrieved from
https://www.sciencedirect.com/journal/environmental-innovation-and-societaltransitions/issues.

Hockerts, K., & Wiistenhagen, R. (2010). Greening Goliaths versus emerging Davids - Theorizing about the role of
incumbents and new entrants in sustainable entrepreneurship. Journal of Business Venturing, 25 (5), 481-492.
https://doi.org/10.1016/j.jbusvent.2009.07.005

Horbach, J. (2020). The Importance of regional spill-over effects for eco-innovations in German Start-Ups, Working
Paper Series, No. 1620, Sustainability Environmental Economics and Dynamics Studies [online] Retrieved from
https://ideas.repec.org/p/srt/wpaper/1620.html.

Horne, J., Recker, M., Michelfelder, ., Jay, J., & Kratzer, J. (2020). Exploring entrepreneurship related to the
sustainable development goals - mapping new venture activities with semi-automated content analysis. Journal of

Cleaner Production. 242, 118052, 2020. https://doi.org/10.1016/j.jclepro.2019.118052

Isaksen A, & Trippl M (2017) Innovation in space: the mosaic of regional innovation patterns. Oxford Rev Econ Policy,
33(1), 122-140. https ://doi.org/10.1093/oxrep/grw035

Isenberg, D. (2010). How to start an entrepreneurial revolution. Harvard Business Review, 88(6), 40-51. Retrieved
from https://edisciplinas.usp.br/pluginfile.php/5419320/mod_resource/content/1/Harvard-Ecosystem.pdf

Kattel, R., & Mazzucato, M. (2018). Mission-oriented innovation policy and dynamic capabilities in the public sector.
Ind. Corp. Chang, 27(5), 787-801. https://doi.org/10.1093/icc/dty032

C|O|P|E




Klewitz, J., & Hansen, E. (2014). Sustainability-oriented innovation of SMEs: A systematic review. Journal of Cleaner
Production, 65, 57-75 [online] https://doi.org/10.1016/j.jclepro.2013.07.017

Kuckertz, A., & Wagner, M. (2010). The influence of sustainability orientation on entrepreneurial intentions:

Investigating the role of business experience. Journal of Business Venturing, 25 (5), 524-539.
https://doi.org/10.1016/j.jbusvent.2009.09.001

Kuckertz, A. (2019). Let's take the entrepreneurial ecosystem metaphor seriously! Journal of Business Venturing Insights,

11, 00124 https://doi.org/10.1016/.jbvi.2019.e00124

Labella-Ferndndez, A. (2021). Archetypes of green-growth strategies and the role of green human resource
management in their implementation. Sustainability, 13 (2), 836-851. https://doi.org/10.3390/s5u13020836
Lazarevic, D., Kautto, P., & Antikainen, R. (2020). Finland’s wood-frame multi-storey construction innovation

system: analysing motors of creative destruction. Forest Policy and Economics, 110, 101861 [online] Retrieved from

https://www.sciencedirect.com/journal/forest-policyand-economics/issues.

Lerner, J. (2002). When bureaucrats meet entrepreneurs: the design of effective public venture capital programmes.

The Economic Jowrnal, 112(477), F73-F84. https://doi.org/10.1111/1468-0297.00684

Lotfi, M., Yousefi, A., & Jafari, S. (2018). The Effect of emerging green market on green entrepreneurship and
sustainable  development in knowledge-based companies. Sustainability, 10(7), 2308. MDPI AG.
http://dx.doi.org/10.3390/su10072308

Malecki E. J. (1997). Technology and Economic Development. Addison Wesley Longman, Harlow

Malecki, E.J. (2018). Entrepreneurship and entrepreneurial ecosystems. Geography Compass, 12(3), 1-21.
https://doi.org/10.1111/gec3.12359

Malerba, F., & McKelvey, M. (2020). Knowledge-intensive innovative entrepreneurship integrating Schumpeter,
evolutionary economics, and innovation systems. Small Business Economics, 54(2), 503-522.
https://doi.org/10.1007/s11187-018-0060-2

Martin, C., Evans, J., Karvonen, A., Paskaleva, K., Yang, D., & Linjordet, T. (2019). Smart-sustainability: A new
urban fix? Sustainable Cities and Society, 45, 640-648 [online]

https://www.sciencedirect.com/journal/sustainable-cities-and-society/issues.

Mason, C., & Brown, R. (2014). Entrepreneurial ecosystem and growth oriented entrepreneurship. Retrieved from
https://www.oecd.org/cfe/leed/Entrepreneurial-ecosystems.pdf

Mazzucato, M., & C. Perez (2015). Innovation as growth policy: the challenge for Europe. in ]J. Fagerberg, S.
Laestadius and B. Martin (Eds), The Triple Challenge for Europe: Economic Development, Climate Change and
Gowernance (pp. 227-262). Oxford, UK: Oxford University Press.

Mazzucato, M. (2016). From market fixing to market-creating: A new framework for innovation policy. Industry and

Innovation, 23(2), 140-156. https://doi.org/10.1080/13662716.2016.1146124

Mazzucato, M. (2018). Mission-oriented innovation policies: Challenges and opportunities. Industrial and Corporate
Change, 27(5), 803-815. https://doi.org/10.1093/icc/dty034
Moraes, G. H. S. M., Fischer, B. B., Guerrero, M., Rocha, A. K. L., & Schaeffer, P. R. (2021). An inquiry into the

linkages between university ecosystem and students? Entrepreneurial intention and self-efficacy. Innovations in

Education and Teaching International. In press. https://doi.org/10.1080/14703297.2021.1969262

Morris, M. H., Shirokova, G., & Tsukanova, T. (2017). Student entrepreneurship and the university ecosystem: A
multi-country empirical exploration. European Jowrnal of International Management, 11(1), 65-85.

https://doi.org/10.1504/EJIM.2017.081251

Motoyama Y., & Danley B. (2012). An analysis of the geography of entrepreneurship: Understanding the geographic trends of
Inc. 500 companies over thirty years at the State and Metropolitan levels. [Report] Kauffman Foundation.
https://doi.org/10.2139/ssrn.2145480

Mullins, P. (2017). The ubiquitous-eco-city of Songdo: An urban systems perspective on South Korea’s green city
approach. Urban Planning, 2(2), 4-12. https://doi.org/10.17645/up.v2i2.933

Nicotra, M., Romano, M., Giudice, M., & Schillaci, C. (2018). The causal relation between entrepreneurial
ecosystem and productive entrepreneurship: a measurement framework. Journal of Technology Transfer, 43(3), 640-

673. https://doi.org/10.1007/s10961-017-9628-2

C|O|P|E



http://dx.doi.org/10.3390/su10072308

20

Nielsen, E. (2016). Smart Growth Entrepreneurs: Partners in Urban Sustainability, Cham: Palgrave Macmillan.

O’Neill, K., & Gibbs, D. (2016). Rethinking green entrepreneurship: Fluid narratives of the green economy.
Environment and Planning A, 48(9), 1727-1749. https://doi.org/10.1177%2F0308518X16650453

Organisation for Economic Co-operation and Development [OECD] (2019). Innovation Ecosystems in the Bioeconomy,
Science, Technology ~ and  Industry Policy. ~ Working  Papers, 76, OECD Publishing.
https://doi.org/10.1787/23074957

Pan, F., & Yang, B. (2019). Financial development and the geographies of startup cities: evidence from China. Small
Business Economics, 52(3), 743-758. https://doi.org/10.1007/s11187-017-9983-2

Parrish, B. (2010). Sustainability-driven entrepreneurship: Principles of organization design. Journal of Business

Venturing, 25, 510-532. https://doi.org/10.1016/j.jbusvent.2009.05.005

Philp, J., & Winickoff, D. (2017). Clusters in industrial biotechnology and bioeconomy: The roles of the public
sector. Trends in Biotechnology, 35(8), 682-686. https://doi.org/10.1016/j.tibtech.2017.04.004

Potluri, S., & Phani, B.V. (2020). Incentivizing green entrepreneurship: a proposed policy prescription (a study of
entrepreneurial insights from an emerging economy perspective). Journal of Cleaner Production, 259, 120843
[online] https://www.sciencedirect.com/journal/journal-of-cleaner-production/issues.

Qian H. (2018). Knowledge-based regional economic development: A synthetic review of knowledge spillovers,
entrepreneurship, and entrepreneurial ecosystems. Economic Development Quarterly, 32(2), 163-176. https
://doi.org/10.1177/08912 42418 76098 1

Radosevic S., & Yoruk E. (2013). Entrepreneurial propensity of innovation systems: Theory, methodology and
evidence. Research Policy, 42(5), 1015-1038. https://doi.org/10.1016/j.respo 1.2013.01.011

Rice M. P., & Habbershon T. G. (2007). Introduction. In M. P. Rice, T. G. Habbershon (Eds.), Entrepreneurship: the
engine of growth. Westport, CT: Praeger.

Romero, E., Ferreira, J. J. M., & Fernandes, C. 1. (2020). The multiple faces of the entrepreneurial university: A

review of the prevailing theoretical approaches. The Journal of Technology Transfer, 46(4), 1173-1195.
https://doi.org/10.1007/510961-020-09815-4

Ringle, C. M., Wende, S., & Becker, ]. (2015). SmartPLS 3. Bonningstedt.: SmartPLS. Retrieved from
https://www.scirp.org/(S(351jmbntvnsjtlaadkozje))/reference/ReferencesPapers.aspx’Referencel D=2376307

Rondg¢, P., & Hussler, C. (2005). Innovation in regions: What does really matter? Research Policy, 34(8), 1150-1172.
https://doi.org/10.1016/j.respol.2005.03.011

Roundy, P. T., Bradshaw, M., & Brockman, B. K. (2018). The emergence of entrepreneurial ecosystems: A complex
adaptive systems approach. Journal of Business Research, 86, 1-10. https://doi.org/10.1016/j.jbusres.2018.01.032

Schaeffer, P. R., Guerrero, M., & Fischer, B. B. (2021). Mutualism in ecosystems of innovation and
entrepreneurship: A bidirectional perspective on universities” linkages. Journal of Business Research, 134, 184-197.
https://doi.org/10.1016/j.jbusres.2021.05.039

Shepherd, D., & Patzelt, H. (2011). The new field of sustainable entrepreneurship: studying entrepreneurial action

linking ‘what is to be sustained’ with ‘what is to be developed. Entrepreneurship Theory and Practice, 35(1), 137-
163. https://doi.org/10.1111%2F;.1540-6520.2010.00426.x

Sousa, C., & Silva, L. S. (2019). Knowledge-intensive entrepreneurship: a systematic review and future directions.

Management Research, 17(1), 50-67. https://doi.org/10.1108/MRJIAM-11-2018-0876

Spigel B (2017) The relational organization of entrepreneurial ecosystems. Entrepreneurship Theory and Practice, 41(1),
49-72. https://doi.org/10.1111/etap.12167

Spigel, B. (2022). Examining the cohesiveness and nestedness entrepreneurial ecosystems: Evidence from British

FinTechs. Small Business Economics, https://doi.org/10.1007/s11187-021-00589-z

Stam, E. (2009). Entrepreneurship, evolution and Geography. [Papers in Evolutionary Economic Geography].
Utrecht University—Urban and Regional Research Centre. https://doi.org/10.4337/97818 49806 497.00014

Stam, E. (2015). Entrepreneurial Ecosystems and Regional Policy: A Sympathetic Critique. European Planning Studies,
23(9), 1759-1769. https://doi.org/10.1080/09654313.2015.1061484

C|O|P|E




Stam, E., & van de Ven, A. (2019). Entrepreneurial ecosystem elements. Small Business Economics. Pre-print.

https://doi.org/10.1007/s11187-019-00270-6.

Stam, E., & van de Ven, A. (2021). Entrepreneurial ecosystem elements. Small Business Economics, 56(2), 809-832.
https://doi.org/10.1007/s11187-019-00270-6

Storper, M. (1995). The resurgence of regional economies, ten years later the region as a nexus of untraded
interdependencies. European Urban and Regional Studies, 2(3), 191-221.
https://doi.org/10.1177,/096977649500200301

Strumsky, D. & Thill, J-C. (2013). Profiling US metropolitan regions by their social research networks and regional
economic performance. Journal of Regional Science, 53(5), 813-833. https://doi.org/10.1177/09697 76495
00200301

Tran, H. & Santarelli, E. (2017). Spatial heterogeneity, industry heterogeneity, and entrepreneurship, Annals of
Regional Science, 59(1), 69-100.

Theodoraki, C., Dana, L.-P., & Caputo, A. (2021). Building sustainable entrepreneurial ecosystems: A holistic
approach. Journal of Business Research, 140, 346-360. https://doi.org/10.1016/j.jbusres.2021.11.005

Vedula, S., & Fitza, M. (2019). Regional recipes: A configurational analysis of the regional entrepreneurial ecosystem

for US venture capital-backed startups. Strategy Science, 4(1), 4-24. https://doi.org/10.1287/stsc.2019.0076

Whetten, D. A. (1989). What constitutes a theoretical contribution? Academy of Management Review, 14(4), 490-495.
http://dx.doi.org/10.5465/AMR.1989.4308371

Waurth, B., Stam, E., & Spigel, B. (2021). Toward an entrepreneurial ecosystem research program. Entrepreneurship:
Theory and Practice. https://doi.org/10.1177/1042258721998948

Ye, Q., Zhou, R., Anwar, M. A., Siddiquei, A. N., & Asmi, F. (2020). Entrepreneurs and environmental sustainability
in the digital era: Regional and institutional perspectives. International Journal of Environmental Research and Public

Health, 17(4), 1355. http://dx.doi.ore/10.3390/ijerph 17041355

York, J., & Venkataraman, S. (2010). The entrepreneur-environment nexus: uncertainty, innovation, and allocation.

Journal of Business Venturing, 25(5), 449-463. https://doi.org/10.1016/].jbusvent.2009.07.007

Zeng, D., Cheng, L., Shi, L., & Luetkenhorst, W. (2021). China’s green transformation through eco-industrial parks.
World Development, 140, 105249 [online] https://www.sciencedirect.com/journal/world-development/issues.

Zou Y, Zhao W (2014) Anatomy of Tsinghua University Science Park in China: Institutional evolution and
assessment. The Journal of Technology Transfer, 39(5), 663-674. https://doi.org/10.1007/51096 1-013-9314-y

Authors’ contributions @

1 author: conceptualization (equal), data curation (lead), formal analysis (equal), investigation (lead), project
administration (supporting),resources (lead), writing - original draft (lead), writing - review & editing (supporting).

2" author: conceptualization (equal), data curation (supporting), formal analysis (equal), investigation (equal),
project administration (lead), resources (equal), supervision (equal), writing - review & editing (lead).

3™ author: formal analysis (equal), investigation (equal), methodology (lead), project administration (equal),
resources (equal), software (lead), writing - original draft (equal), writing - review & editing (equal).

4™ author: conceptualization (supporting), data curation (equal), investigation (equal), resources (equal).

C|O|P|E



http://dx.doi.org/10.3390/ijerph17041355
https://www.casrai.org/credit.html

Authors

Anne Kathleen Lopes da Rocha *
Universidade Estatual de Campinas
Rua Pedro Zaccaria, n. 1300, 13484-350, Limeira, SP, Brazil

anne.rocha@hotmail.com.br

https://orcid.org/0000-0003-2978-3937

Bruno Brandio Fischer

Universidade Estadual de Campinas

Rua Pedro Zaccaria, n. 1300, 13484-350, Limeira, SP, Brazil

bfischer@unicamp.br
https://orcid.org/0000-0003-3878-9097

Gustavo Herminio Salati Marcondes de Moraes
Universidade Estadual de Campinas
Rua Pedro Zaccaria, n. 1300, 13484-350, Limeira, SP, Brazil

salati@unicamp.br

https://orcid.org/0000-0001-5238-0314

Adriana Marcela Bayona Alsina

Universidade Estadual de Campinas

Rua Pedro Zaccaria, n. 1300, 13484-350, Limeira, SP, Brazil

a263983@dac.unicamp.br
https://orcid.org/0000-0002-0735-5336

* Corresponding author

Peer review is responsible for acknowledging an article's potential contribution to the frontiers of scholarly knowledge on business
or public administration. The authors are the ultimate responsible for the consistency of the theoretical references, the accurate
report of empirical data, the personal perspectives, and the use of copyrighted material.

This content was evaluated using the double-blind peer review process. The disclosure of the reviewers' information on the first
page is made only after concluding the evaluation process, and with the voluntary consent of the respective reviewers.

C|O|P|E



mailto:anne.rocha@hotmail.com.br
https://orcid.org/0000-0003-2978-3937
mailto:bfischer@unicamp.br
https://orcid.org/0000-0003-3878-9097
mailto:salati@unicamp.br
https://orcid.org/0000-0001-5238-0314
https://orcid.org/0000-0001-5238-0314
mailto:a263983@dac.unicamp.br
https://orcid.org/0000-0002-0735-5336
https://orcid.org/0000-0003-2978-3937
https://orcid.org/0000-0003-3878-9097
https://orcid.org/0000-0002-0735-5336

