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Abstract: This article assesses the contribution of entrepreneurs to inclusive 
growth, and explores both the determinants and impact of environmental 
entrepreneurs on pollution emissions. Firstly, we use a dynamic linear panel 
model to quantify the impact of various types of entrepreneurship on inclusive 
growth proxied by real household expenditure growth. Though there is no 
significant direct effect on inclusive growth, entrepreneurship appears to be 
more important in developing countries. Secondly, using a random effects 
model, we consider entrepreneurs’ role in pollution-reduction efforts. We find 
that entrepreneurs have contributed positively to carbon dioxide emissions. 
This effect, however, decreases with the level of development, suggesting that 
improving institutional quality is the key to promoting environmental 
entrepreneurship capable of making a difference to climate change. Finally, we 
use a hierarchical probit model to identify the key determinants of 
environmental entrepreneurship for individual entrepreneurs. Surprisingly, we 
find that high environmental pressure is associated with a lower probability of 
becoming an environmental entrepreneur. 
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1 Introduction 

Despite the optimism with which economic growth figures are quoted by economists, 
journalists and politicians, the view that GDP per capita is at best an imperfect and at 
worst misleading measure of living standards has become increasingly popular in both 
academic and popular discourse (Kubiszewski et al., 2013; Jones and Klenow, 2016). It 
has become difficult to deny that in the face of rising inequality (Milanovic, 2013; Piketty 
and Saez, 2014) ecological crises (IPCC, 2018), and the subsequent faltering of 
confidence in governments and democratic institutions (Algan et al., 2017; Guriev and 
Papaioannou, 2020), all is not well with the standard performance indicators of the 
economy. Such concerns have prompted the development of ‘green’, ‘inclusive’ and 
‘transformative’ approaches to growth that put greater emphasis on welfare, 
intergenerational equity, and sustainability (Dasgupta, 2009; Hall et al., 2012; Jakob and 
Ederhofer, 2014), as well as examining the factors driving this subset of entrepreneurs, 
and the financial viability of such ventures (Cheng et al., 2014; Friede et al., 2015) Given 
this novel direction, policymakers in both developing and developed countries have been 
keen to recruit entrepreneurs as leaders of this transformation. In particular, 
environmental entrepreneurship has become increasingly more important (Meykens and 
Carsrud, 2013) as new ventures can serve as vessels for societal and environmental 
amelioration. 

However, many of these arguments have not received due empirical support. Though 
it is recognised that entrepreneurial activity matters for growth (e.g., Wong et al., 2005; 
Savrul, 2017; Ferreira et al., 2017; Urbano et al., 2019; Lafuente et al., 2020), the 
diverging accounts of who an entrepreneur ‘actually is’ make it difficult to both explicate 
the channels that underly this association, and to make any definitive statements about 
scholarly consensus. Moreover, only a handful of studies consider either the relationship 
between entrepreneurship and ‘inclusive’ growth (Lundin, 2015), or the extent to which 
entrepreneurs can contribute to reducing pollution emissions (Sun et al., 2020). As 
pointed out by Neumann (2021), questions remain about the efficacy of  
pro-entrepreneurial policies, particularly in emerging and developing countries, meaning 
that the understanding of what motivates and propagates this particular subset of 
entrepreneurs should be furthered (Thompson et al., 2011). 

Therefore, this paper seeks to provide some tentative answers to the following 
questions:  

1 To what extent does entrepreneurship matter for inclusive growth? 

2 To what extent does entrepreneurship matter for changes in pollution emissions? 

3 What are the determinants of environmental entrepreneurship? We argue that all 
three questions are related and reveal the ways in which institutions shape both the 
type and effects of entrepreneurial activity. 



   

 

   

   
 

   

   

 

   

    Environmental entrepreneurship and inclusive growth 155    
 

    
 
 

   

   
 

   

   

 

   

       
 

Hence, we add to the literature in three distinct ways. Firstly, we contribute by using a 
novel approach to address the role of entrepreneurs in promoting inclusive growth. We 
employ a dynamic linear panel model where an economic growth measure was regressed 
on various measures of entrepreneurship. Instead of the more well-established measure of 
GDP per Capita growth (Lundin, 2015), we used the growth in real per capita household 
expenditure on final goods and services to account for inclusive growth, showing that 
developing countries benefit most from entrepreneurship in this regard. Secondly, using a 
random effects estimator, we model the contribution that entrepreneurs have made to 
pollution reduction efforts. By using data from the emission database for global 
atmospheric research (EDGAR) (Janssens-Maenhout et al., 2017), we regress growth in 
various fossil-fuel emissions against measures of entrepreneurial activity showing that 
though this activity has contributed positively, particularly to carbon dioxide emission, 
more developed economies have been more effective encouraging the emergence and 
development of green entrepreneurship. Thirdly, we draw on the paper of Hörisch et al. 
(2017) in establishing some of the individual and institutional factors driving and 
constraining environmental entrepreneurship, which following Dean and McMullen 
(2007, pp.58), we understand as ‘the process of discovering, evaluating, and exploiting 
economic opportunities that are present in environmentally relevant market failures’. We 
expand on the Hörisch et al. (2017) study both by using the more recent GEM 2015 
dataset, as well as by adding more institutional factors to the analysis. Specifically, the 
analysis will concern itself with examining the characteristics of countries in the 2015 
GEM wave classified as middle- and low-income countries by the World Bank.1 

Overall, we argue that our three results can be consistently explained by appeal to an 
institutional theory of entrepreneurship. Namely, institutional differences lead to 
‘heterogeneity in the quality and quantity of entrepreneurship across countries’ (Lafuente 
et al. 2020). This means that the decision to become an entrepreneur, the type of 
entrepreneurial activity taking place, and its economic significance are all embedded in a 
particular institutional setting. Assuming then that growth rates are higher in 
institutionally more developed countries (Acemoglu et al. 2005), it follows that 
entrepreneurs in that context would be more efficient in responding to market 
opportunities and more effective at changing aggregate outcomes. Thus, the paper will 
attempt to establish a coherent link from the factors determining the effect of 
entrepreneurship to the factors determining the likelihood of engaging in environmental 
entrepreneurship. We hope the chain of analysis can inform both future research on 
environmental entrepreneurs as well as policy decisions targeting environmental 
entrepreneurs. 

The rest of this paper will be structured as follows: The ensuing section will review 
existing literature on the topic of entrepreneurship and growth broadly, and 
environmental entrepreneurship and inclusive growth specifically. The literature review 
will serve to establish the theoretical framework for our explored hypotheses and 
analysis. Here we also introduce the concepts from institutional theory that underlie the 
interpretation of our results. The third section will cover the datasets and variables 
employed, as well as the methods we have used. The penultimate section displays and 
discusses the results of our models, where each model will be presented in a separate  
sub-section. The final section will consider the implications of our findings for further 
research and policymaking, as well as discussing the limitations of the analysis. 
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2 Literature review 

2.1 Background: institutions and entrepreneurship 

Achieving stable and sustainable economic growth has remained a central objective of 
government policy, yet its determinants are still hotly contested among researchers 
(Helpman, 2004). One unexpected addition to this vast literature has been 
entrepreneurship, whose role, though universally recognised, is nevertheless imperfectly 
understood (Bjørnskov and Foss, 2016). However, a promising line of inquiry that 
provides a solid theoretical foundation to the understanding of this topic has been 
institutional theory (Hörisch et al., 2015). 

Famously, North (1990) defines institutions as: ‘the humanly devised constraints that 
shape human interaction’. A clear consequence of this view is that institutions ‘structure 
incentives in human exchange, whether political, social, or economic’. The relevance for 
entrepreneurship is evident: institutions provide individuals, who possess the necessary 
qualities and knowledge to be entrepreneurs, with incentives and signals regarding the 
availability of market opportunities (Baumol, 2010). This implies that the existence of 
market opportunity is not, in and of itself, a sufficient condition for entrepreneurial 
activity, which means that even severe environmental degradation may not serve as a 
sufficient motive for new venture creation. Empirically, this line of reasoning has been 
confirmed by a myriad of studies exploring the effect of institutions on both the quantity 
and quality of entrepreneurial activity (e.g., Stephen et al., 2005; Aidis et al., 2008; 
Nyström, 2008; Urbano and Alvarez, 2014; Fuentelsaz et al., 2015; Elert et al., 2017). 

A notable example is Sobel (2008), who finds strong empirical support for Baumol’s 
(1990) hypothesis that ‘entrepreneurial individuals channel their effort in different 
directions depending on the quality of prevailing economic, political, and legal 
institutions,’ that is, institutional quality matters for the relative amounts of productive 
and unproductive entrepreneurial activity taking place in an economy. More recently, 
Audretsch et al. (2019) argue that the there are six significant determinants of the 
quantity and quality of entrepreneurship in a given country:  

a level of financial development 

b availability of entrepreneurial capital and cognition 

c the regulatory framework 

d corruption 

e government size 

f government support. 

Empirically, they find that improvements in many of these institutional variables have a 
greater positive effect on entrepreneurship in developing economies. 

Evidently, as a result of institutional differences (both formal and informal) the 
number and type of entrepreneurial opportunities differs between economies. Put another 
way, ‘the institutional framework within which an activity is performed often determines 
whether this activity is productive, unproductive or destructive’ [Douhan and Henrekson, 
(2010), p.630]. This means that low and middle-income countries will likely face a 
different set of challenges in promoting entrepreneur-driven growth to higher income 
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economies (Baumol, 1990; Sobel 2008). Though, as we have seen, there is a growing 
body of research exploring these issues by linking institutions, economic performance 
and entrepreneurial activity (Audretsch et al., 2006; Urbano et al., 2019), researchers 
have typically neglected entrepreneurial contributions to household welfare, inclusive 
growth and environmental change. 

In what follows, we consider the literature that underlies each of our three research 
questions and formulate testable hypotheses that we explore empirically. 

2.2 Entrepreneurship and inclusive growth 

The project of quantifying the economic benefits of entrepreneurial activity has 
commanded significant academic attention. It is argued that entrepreneurs contribute to 
growth through three separate channels: innovation, productivity growth, and 
employment. Baumol (2004), for instance, claims that many ‘ground-breaking’ 
innovations are created predominantly by smaller firms. Indeed, Acs and Audretsch 
(1987, 1988, 1991) find examples of industries where SMEs account for a greater 
proportion of the total volume of innovation than larger incumbents. In fact, Kritikos 
(2014) points out that small firms tend to be more efficient at adopting new ideas than 
older established firms. Furthermore, starting with Geroski (1989) and Nickell (1996), it 
has come to be recognised that new firm entry and the subsequent increase in product 
market competition is beneficial to productivity growth. 

On the other hand, cross-country studies have not always had such positive results. 
Both Carree and Thurik (1999), and Blanchflower (2000) use data from the OECD to 
show that a negative relationship exists between entrepreneurship and economic growth 
rates. This supports the U-shaped hypothesis at the heart of the Schumpeterian theories of 
growth and competition discussed in Aghion et al. (2007), as well as Alesina et al. 
(2008), who suggest that competition is only beneficial to firms closer to the world 
technological frontier, and thus developing countries may not experience much benefit 
from entrepreneur-led competition. 

One major limitation of these studies is the failure to use more inclusive measures of 
economic performance. A notable exception is the study by Carree et al. (2002), who use 
a vector error correction model to analyse the effect of entrepreneurship on real 
household income for a sample of OECD countries. They find that entrepreneurship has a 
positive effect on inclusive growth both in the short and long-run. However, again, their 
study is limited to considering a panel of 23 high-income economies, and so does not 
give any insight into how entrepreneurs contribute to inclusive growth in the developing 
world. 

Another weakness of the literature is that little attention is paid to how 
entrepreneurship benefits developing countries. A ‘hockey-stick relationship’ can be 
observed between total entrepreneurial activity (as measured by GEM) and the level of 
development (Reynolds et al., 2001; Wennekers et al., 2005; Vivarelli, 2013). This 
disappears when ‘necessity’ and ‘opportunity’ driven entrepreneurs are finally 
distinguished. The implication is that developing countries see more entrepreneurs whose 
primary motivation for opening their business is the need to support their family. Thus, 
SMEs act as a poverty-reduction mechanism that supports household income, and boosts 
consumption. Thus, following Caree et al. (2002), inclusive growth can be best measured 
using the household level of income or consumption. 

This intuition can be expressed more succinctly as a simple pair of hypotheses: 
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H1.1 Entrepreneurship has a positive effect on inclusive growth (measured as household 
income or consumption) 

H1.2 Entrepreneurship will have a more important role in driving inclusive growth for 
less developed countries, as more persons rely on self-employment as a source of 
income to support their consumption 

2.3 Entrepreneurship and pollution emissions 

Another dimension of the sustainable development and inclusive growth paradigm is 
pollution reduction and positive environmental change. Some papers by the OECD 
(2011, 2013, 2018) have tended to implicate SMEs as key drivers of environmental 
degradation and fossil-fuel use, though remain optimistic that government policy can 
encourage the entry of greener entrepreneurs. York and Venkataraman (2010) concur, 
developing a model that suggests entrepreneurs as the solution to environmental 
degradation, rather than its cause. They argue that entrepreneurial entry can reduce 
uncertainty and provide information to incumbent firms thus increasing the supply of 
green goods and services. Moreover, if the expected return of environmental goods is 
particularly uncertain, entrepreneurial firms may be more likely to introduce new product 
and process innovation than incumbents. This line of argument is very well 
complemented by the empirical findings by Audretsch (1995), who finds that industries 
where there is no convergence regarding the expected value of new products, sees greater 
entrepreneurial activity, entry, and innovation. 

One difficulty here, however, is that less developed countries often do not have the 
institutions to support ‘environmental entrepreneurs’ and fail to incentivise  
‘eco-innovation’, and though there are some social groups who possess the necessary 
human capital to pursue innovative opportunities, barriers to entry remain high (Potluri 
and Phani, 2020). It is thus expected that developing countries are, on average, less 
successful in promoting ‘environmental entrepreneurs,’ meaning that, in all likelihood, 
entrepreneurial contributions to the environment are largely negative. To our best 
knowledge, there are no cross-country studies that seek to quantify these effects. We 
therefore pursue a second pair of hypotheses: 

H2.1 The impact of entrepreneurship on growth of pollution emissions is positive 

H2.2 Developed countries are more successful at utilising entrepreneurship to constrain 
growth in emissions and environmental degradation 

2.4 Environmental entrepreneurship and its determinants 

When considering the determinants of environmental entrepreneurship, it is pertinent to 
consider both the endogenous characteristics of the would-be entrepreneur, as well as the 
exogenous conditions under which they operate. This section will therefore review 
existing literature to identify individual characteristics for use in the analysis. Further, the 
following section will discuss institutional factors that may also influence 
entrepreneurship, as well as highlighting the research gap related to environmental 
pressure and state characteristics in existing literature. 
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2.5 Individual characteristics 

Individual characteristics have repeatedly been shown to influence the likelihood of 
engaging in entrepreneurship (e.g., Koellinger et al., 2007; Amorós et al., 2021). GEM 
data has been integral to this development, through the provision of several self-reported 
indicators of personality traits and individual perceptions of society. Of these traits, one 
that has persistently shown a reduction in the probability of an individual engaging in 
entrepreneurship is their perceived fear of failure (Kwon and Arenius, 2010; Amorós  
et al., 2021). In the GEM report, fear of failure is reported among individuals who see 
opportunities for a new entrepreneurial venture but feel constrained by fear of failure 
(Kelley et al., 2016). It intuitively makes sense that individuals feeling constrained by the 
risk of failure will also be less likely to engage in the risky behaviour. Our model will 
examine whether that is true for environmentally/socially oriented entrepreneurs, who 
may have a lower inclination towards profit-seeking, thus possibly mitigating some of the 
most disagreeable components of failure: namely, financial risk. We are interested in 
seeing whether engaging in environmental entrepreneurship is affected by fear of failure, 
both in the full sample, as well as in the middle- and low-income sub-sample. As a 
component of this analysis, we will also examine the same regressions when performed 
only on the population engaged in TEA, to see whether there may be any significant 
difference between the environmental entrepreneurs and entrepreneurs at large. 
Hypothesis 3.1 is thus given as: 

H3.1 Individuals reporting fear of failure are less likely to engage in environmental 
entrepreneurship than the population at large, but more likely when considering 
only the population of entrepreneurs. 

Conversely, individuals reporting that they believe they have the skills required to 
succeed in an entrepreneurial venture are found to be more likely to engage in TEA 
(Koellinger et al., 2007). To start a business is a conscious act that requires some level of 
confidence in one’s own ability to succeed. Our model will indicate whether individuals 
with more confidence in their skillset are more likely to engage in environmental 
entrepreneurship , and whether an entrepreneur reporting such confidence is more likely 
to be environmentally oriented than not. This will again be examined both in the full data 
sample as well as on the limited country sample of developing economies. We formulate 
Hypothesis 3.2 as: 

H3.2 Individuals reporting confidence in their own ability to succeed in an 
entrepreneurial venture are more likely to engage in social and environmental 
entrepreneurship than the population at large, and more likely when compared to 
the population of entrepreneurs. 

Finally, in the block on individual traits, we consider the effect of knowing someone who 
has started an entrepreneurial venture in the preceding two years. This can be considered 
to reflect a form of social capital which can influence entrepreneurial efforts (Amorós  
et al., 2019). Generally, previous research has found a positive relationship between 
knowing an entrepreneur and engaging in entrepreneurship (e.g., Kwon and Aurenius, 
2010; Autio et al., 2013; Amorós et al., 2019). Similar to the previous two hypotheses, 
we formulate Hypothesis 3.3 as:  
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H3.3 Individuals who report knowing an entrepreneur are more likely to engage in 
Environmental entrepreneurship compared both to the population at large, and the 
population of entrepreneurs. 

2.6 Individual perceptions 

An adjacent set of measures to personality traits is individual perceptions of how their 
society operates, and whether that may facilitate establishing a personal venture. We first 
consider how individuals perceive the current opportunity of engaging in 
entrepreneurship. Perceived opportunities have been well-established as a factor 
increasing the likelihood of an individual engaging in entrepreneurship (Amorós et al., 
2021). Opportunities are conceived as a gap in the market which an entrepreneur can fill 
with their business (Kirkwood and Walton, 2010). We see no obvious reason why 
perception of opportunities should not impact environmental entrepreneurs and are 
primarily concerned with whether it may impact the likelihood within the subset of 
entrepreneurs. Nevertheless, we formulate Hypothesis 3.4 as: 

H3.4 Individuals reporting a perceived gap in the market – a business opportunity – are 
more likely to be environmental entrepreneurs. Entrepreneurs perceiving a gap in 
the market are more likely to be environmentally oriented. 

The second part of our individual perceptions block is the perception of various societal 
attitudes towards entrepreneurship, hereunder the media representation of entrepreneurs, 
the status of entrepreneurs, and the overall societal perception of entrepreneurs. These 
variables have to the authors’ knowledge been explored less in research, but Hörisch  
et al. (2017) demonstrated a negative relationship between the positive status of 
entrepreneurs, and the likelihood of an entrepreneur being an ESE. Our primary 
motivation is to see if it is possible to reaffirm this assertion, and to establish it to be 
present among middle – and lower-income countries as well. We define Hypothesis 3.5 
as: 

H3.5 Individuals reporting (high status/positive media representation/positive 
perception) of entrepreneurs in their society are more likely to be environmental 
entrepreneurs. 

2.7 State characteristics 

With our selection of state variables, we will expand on the research performed by 
Hörisch et al. (2017) in two distinct ways. Firstly, by selecting a complimentary set of 
regressors, which can potentially enlighten the proliferation of ESEs further, and; 
secondly, by using the measure of environmental pressure used in Hörisch et al. (2017), 
both as an individual regressor to reaffirm their findings with a more recent dataset, but, 
more importantly, by utilising it in interaction with the other state level variables, to see if 
we can establish any state traits that exhibit significant effects only when environmental 
pressure is high and vice versa. Specifically, we want to consider one set of political risk 
factors, and one set of business institutions. The topic of political risk has to the authors’ 
knowledge not yet been explored in great detail in relation to entrepreneurship, however 
higher political risk factors have been shown to exhibit a significant positive relationship 
with higher firm entry density (Dutta et al., 2013). A plausible explanation for this 
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phenomenon is that higher political risk factors are associated with governments being 
less capable of responding to needs, with entrepreneurial activities instead taking that 
role. This draws on assumptions in institutional void theory (Mair and Marti, 2009; Estrin 
et al., 2016). We formulate Hypothesis 3.6 as: 

H3.6 Higher political risk increases the probability of engaging in environmental 
entrepreneurship. Entrepreneurs are more likely to be environmentally oriented if 
political risk factors are higher. 

Next, the business environment of a country has been shown to have a significant impact 
on entrepreneurship rates (Dvouletý, 2017), with barriers serving as a disincentive for 
would-be entrepreneurs. We formulate Hypothesis 3.7 as: 

H3.7 Greater business freedom has a positive impact on the likelihood of engaging in 
environmental entrepreneurship. Environmental entrepreneurs are affected more 
positively than other entrepreneurs. 

2.8 Environmental pressure and interaction 

Finally, we want to consider the effect of environmental pressure, which can serve as an 
opportunity incentive specifically for environmental entrepreneurs. The measure for 
environmental pressure we use is the per capita ratio of ecological footprint to ecological 
capacity for each nation, which has previously been shown to have a positive correlation 
with the environmental orientation of entrepreneurs (Hörisch et al., 2017). We formulate 
hypothesis 3.8 as: 

H3.8 A higher degree of environmental pressure increases the likelihood of engaging in 
environmental entrepreneurship. Entrepreneurs are more likely to be 
environmentally oriented when environmental pressure is high. 

The last hypothesis will also capture interaction between the state characteristics and 
environmental pressure, which can indicate whether the effect of environmental pressure 
changes depending on the state characteristics. This specific configuration, using 
environmental pressure as an interaction term with various state characteristics, is to our 
knowledge novel. The intuition is that entrepreneurs may be more respondent to 
environmental opportunities when political risks are high (void theory), and that better 
institutions for doing business may have the same effect (Mair and Marti, 2009; Estrin  
et al., 2016). 

In summary, we hope that the first analytical section can identify some drivers of 
environmental entrepreneurship, particularly in middle- and low-income countries. With 
that information in hand, we will turn to the second section, which will consider how 
various forms of entrepreneurship can be drivers of economic growth. 

3 Methods 

For our purposes, we construct two datasets: one for examining the role of entrepreneurs 
in inclusive growth and pollution emissions, and the other for evaluating the determinants 
of environmental entrepreneurship. For simplicity we refer to these as the ‘macro’ and 
‘micro’ datasets, because the first primarily concerns country-level outcomes and the 
latter focuses on the determinants of individual actions. 
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3.1 Macro dataset 

A panel dataset is constructed that comprises 85 countries from 2007 to 2017, though not 
all variables are available for the entire sample period. Given the scope of our 
investigation, there are several key dependent variables, while the independent and 
control variables utilised are similar for both the analysis of inclusive growth and 
pollution. 

3.1.1 Dependent variables 
There are two groups of dependent variables corresponding to the two models that use the 
macro database. 

First is growth in real final per capita household expenditure (RHE), which is defined 
by the World Bank as ‘the market value of all goods and services, including durable 
products (such as cars, washing machines, and home computers), purchased by 
households’. We depart from the conventional measures of economies performance, such 
as GDP per capita growth, and use instead the growth of RHE which, in our judgement, 
more accurately captures the inclusive aspects of growth. As pointed out by a recent 
survey performed by the ONS and the Stiglitz-Sen-Fitoussi report (Stiglitz et al., 2009), 
household expenditure is strongly linked with personal and economic well-being of a 
household. Moreover, expenditure is usually affected more by shifts in long-run 
perceptions of people’s own economic situations, rather than by fluctuations in short-run 
income. Hence, it follows that RHE is a better measure of inclusive growth than GDP per 
capita as it is more sensitive to real changes in household welfare and reflects more than 
simply aggregate economic activity. 

Second, we consider three measures of pollution emissions: growth in per capita 
carbon dioxide CO2 emissions (gCO2), growth in per capita methane CH4 emissions 
(gCH4) and growth in per capita nitrogen dioxide NO2 emissions (gNO2). These are based 
on data drawn from the EDGAR. We seek to estimate the impact entrepreneurship has 
had, if any, on growth in fossil-fuel based emissions. As pointed out earlier, there has 
been little quantitative research done on whether entrepreneurship plays a positive or 
negative role in environmental change. This is particularly surprising given the rising 
interest in promoting green and transformative entrepreneurship, particular in low-middle 
income economies. 

3.1.2 Independent and control variables 
The main independent variable for both approaches is aggregate entrepreneurial activity 
which accounts for 7 different entrepreneurial types using data drawn from the annual 
survey results published by the global entrepreneurship monitor (GEM). Data from GEM 
has been used extensively in previous studies, and though its TEA index has been 
criticised2, this has mostly been more conceptual issues that are not directly relevant to 
our argument. 

As such, we extend the scope of previous GEM research (Autio, 2005; Minniti et al., 
2005; Valliere and Peterson, 2009) and account for a wider variety of entrepreneurial 
types. Moreover, a set of interaction terms between level of development and 
entrepreneurship (ENTRE×DTTF) are introduced to explore how distance to 
technological frontier affects (DTTF) the benefits entrepreneurial activity. 
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Table 1 Summary of key variables 

Variable Definition 
TEA Percentage of all respondents (18–64): involved in a nascent firm or young firm or 

both 
TEAnec Percentage of all respondents (18–64): involved in TEA and reporting necessity as 

a major motive. 
TEAopp Percentage of all respondents (18–64): involved in TEA and reporting opportunity 

as major motive. 
TEAhjg Percentage of all respondents (18–64): involved in TEA and expecting 19 or more 

jobs 5 years after the business has started 
TEAnp Percentage of respondents within TEA: reporting that their product is new to all 

customers 
TEAdiff Percentage of respondents within TEA: reporting that no businesses offer the same 

product 
TEAtech Percentage of respondents within TEA: reporting that they use the very latest 

technology, not available one year ago 
DTTF Distance To the Technological Frontier: the ratio real GDP per capita of a given 

country to the maximum in the sample for a given year 

Source: GEM and World Bank 

In addition to the aforementioned dependent and independent variables, a set of 
macroeconomic and institutional control variables are introduced. These measures are 
operationalised using data drawn from the Penn World Tables, World Bank, World 
Economic Forum and GEM. Following the previous studies by Wong et al. (2005), 
Valliere and Peterson (2009) and Flachaire et al. (2014), we control for business cycle 
fluctuations (AG,U), quality of economic institutions (ROL,COMP), human capital (HC), 
investment (INV), population growth (POP), physical capital (PC) and perceptions of 
entrepreneurial opportunity (Opport,FrFail). 

Business cycle fluctuations are proxied not only by an average of the 5-year lagged 
GDP growth rate, but also by the unemployment rate. We also acknowledge Nystrom’s 
(2008) argument that entrepreneurship may be more effective in an economy with better 
institutions and property right protection, and hence include a measure of ‘regulatory 
quality’ (RQ), and ‘competitiveness’ (COMP) as a control variable that accounts for law 
and property right enforcement, as well as productivity-enhancing institutions. The rest of 
the control variables are commonly used in growth regressions.3 

We also consider the possible issue of multicollinearity. The only potential source of 
worry is the 0.779 value of the correlation coefficient between the COMP (that measures 
competitiveness), and DTTF (measuring level of development). However, the variance 
inflation factors reveal no problems between the potential controls. A descriptive 
summary of all variables can be found in the appendix. 

3.1.3 Estimation models 
3.1.3.1 Dynamic panel model of inclusive growth 
Panel data allows us to control for unobserved individual-specific effects. However, a 
problem remains: static models are often mis-specified because the within-group error 
terms are serially correlated. This means that any statistical inferences made from such 
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models are invalid. To account for this possibility, we estimate a dynamic panel model 
for RHE growth: 

( )1 2 3

'

1

it it it it it

ρ

j it j it i t it
j

rhe ENTRE ENTRE DTTF DTTF

γ rhe X μ η ε−
=

= + +

+ + +

×

+
α α α

β
 

where rheit is real per capita household expenditure growth in country i in year t (our 
measure of inclusive growth), ENTREit is the entrepreneurship variable which takes 
different values according to the type of entrepreneurship under consideration: 
ENTRE∈{TEAit, TEAoppit, TEAnecit, TEAhjgit, TEAnpit, TEAdiffit, TEAtechit} and DTTFit 
is the distance of country i at time t to the technological frontier measured as the ratio of 
real GDP per capita of each respective country to the maximum in the sample for that 
particular year. 

Therefore, (ENTREit×DTTFit) is an interaction term which hopes to capture the 
differential marginal effect of entrepreneurship on inclusive growth at different levels of 
development. The specification also includes ρ lags of real household expenditure growth 
to control for the entire time-path of RHE growth, and hence account for its historical 
dynamics. The vector '

itX  contains the set of macroeconomic control and institutional 
variables. The terms, μi and ηt are the country and time fixed effects, that are accounted 
for using a first-difference transformation as part of the GMM estimation procedure (see 
below) and with a set of time dummy variables respectively. Lastly εit is the random error 
term. 

Notice that including a lagged dependent variable on the right-hand side of the model 
means that fixed and random effects estimators exhibit the ‘Nickel bias’ caused by the 
failure of the strict exogeneity assumption (Nickell, 1981). To account for this bias the 
difference-GMM estimator, developed in Arellano-Bond (1991), is used. This estimator 
is valid under the assumption of sequential exogeneity which holds when the there is no 
second-order autocorrelation of errors and when the time dimensions is small4.  
Arellano-Bond AR (2) autocorrelation tests results are reported in the appendix for each 
model showing that the null hypothesis of no second-order autocorrelation cannot be 
rejected. 

4 Random effects model of pollution emissions 

We also explore the role of entrepreneurs in either promoting or reducing fossil fuel 
emissions. The Hausman specification and Wooldridge (2002) serial correlation tests – 
reported in the appendix for each model specification – reveals that the null hypothesis of 
no autocorrelation cannot be rejected. In addition, the tests reveal that the random effects 
estimator is best suited for our data: 

( ) '
1 2 3it it it it it it i itPOL ENTRE ENTRE DTTF DTTF X μ ε×= + + + + +α α α β  
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where, POLit∈{gCH4it, gNO2it, gCO2it} is a measure of growth in pollution emissions in 
country i in year t. ENTREit is the entrepreneurship variable and DTTFit is the distance of 
country i in year t to the technological frontier measured as the ratio of real GDP per 
capita of each respective country to the maximum in the sample for that particular year. 
Hence, as before, (ENTREit×DTTFit) captures the differential marginal effect of 
entrepreneurship on growth in emissions at different levels of development. The vector 

'
itX  contains the set of macroeconomic control and institutional variables. The terms, μi 

are the country fixed effects while εit is the random error term. 

4.1 Micro dataset 

4.1.1 Methods 
Following previous research on environmental entrepreneurs, we opted to consider four 
groups of variables: Individual attributes, individual perceptions, state-level institutions, 
and environmental pressure and its interaction with the institutional measures. In 
addition, we consider both individual and national control variables. These variables and 
their interpretation will be discussed in full in Section 3. Following Hörisch et al. (2017), 
we consider a set of hypotheses for each group, to be tested on the full sample of 
countries and the subset of middle – and low-income countries. This section will define 
and elaborate each set of variables: individual attributes (Hypotheses 3.1–3.3), individual 
perceptions (Hypotheses 3.4–3.5), state institutions (Hypotheses 3.6–3.7), and 
environmental pressure with interaction (Hypotheses 3.8–3.9). 

4.2 Theoretical model 

We use data from the 2015 GEM APS combined with various institutional indicators as 
detailed in Appendix C, with a corresponding correlation matrix in Appendix G. The data 
employed covers the year 2015, with 163,566 respondents from 56 different countries. 
Summary statistics of the dataset can be found in Appendix E. 28 countries in the sample 
are considered middle and low-income countries, codified according to World Bank 
standards for the year 2015. There are 74,323 individual respondents from those 
countries. There are 20,328 respondents categorised as engaged in TEA, of which 1,218 
are engaging in environmental entrepreneurship. This variable is created by first 
considering all respondents reporting that they are engaged in entrepreneurial activity, 
then coding the subset that reports that profits are reinvested in service of social or 
environmental goals (Question 6A17 in the 2015 GEM APS) as environmentally oriented 
entrepreneurs. This process is illustrated in Figure 1. 

The model will follow Hörisch et al. (2017) in considering both societal and 
individual level factors, but will expand on this by implementing more institutional 
variables, as well as implementing interaction terms. This method allows us to capture 
and control for effects outside the scope of the GEM APS. In addition, it can alleviate any 
possible common method bias (Siemensen et al., 2010; Hörisch et al., 2017). The 
conceptual model can be seen in Figure 2. 
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For the following model estimations, we have a twofold objective: Firstly, we hope to 
engage with some of the findings of Hörisch et al. (2017), to see if the results using the 
2009 wave are reproducible using data from the new questionnaire format employed by 
GEM from 2015 onwards. Secondly, we hope to further expand on the findings of 
Hörisch et al. (2017), by introducing more institutional variables, and examining how 
they interact with the measure for environmental pressure. In addition, we will consider 
these effects within the restricted set of middle – and low-income countries, as well as on 
the restricted set of all individuals engaged in TEA. The former regression set serves the 
objective of illuminating any would-be differences present in the driving factors for 
environmental entrepreneurship in smaller economies, while the latter will highlight 
differences between the factors driving environmental entrepreneurs as compared to the 
population of entrepreneurs at large. 

Figure 1 Identifying environmental entrepreneurs 

 

4.3 Estimation model 

Due to the omission of self-reported environmental focus on the part of the entrepreneur 
for the 2015 questionnaire, the continuous variable employed by Hörisch et al (2017) was 
not an option. Instead, we constructed a Boolean variable capturing the entrepreneurs 
who also report an emphasis on providing social value. The core model for estimation 
will then be the following probit specification: 

( ) ( ) ( )

( ) ( ) [ ]( )
1 2 3 42 3 4

5 6 7 75 6 Pr
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Figure 2 Conceptual model 
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The various factor groups are introduced through a hierarchical probit model, with one 
group added per block. This allows us to control the significance of each variable block 
separately, through evaluation of likelihood ratios (LR) for each block. To ensure a 
normal distribution of continuous variables, we employ the natural logarithm of those 
measures in our regressions. 

5 Results and discussion 

5.1 Approach 1: inclusive growth 

Columns (1–6) of Table 2 report results for the dynamic panel estimation of RHE for 
total entrepreneurial activity (TEA), necessity-driven entrepreneurship TEAnec and 
opportunity-driven entrepreneurship (TEAopp). For each entrepreneurial type, we report 
results from using 1 and 2 lags of RHE as an independent variable and in all such cases, 
the second lag of RHE is significant which provides a posteriori justification for its 
inclusion5. The reported estimates are given alongside their respective t-statistics that are 
based on heteroskedasticity robust standard errors. Note also that the appendix reports the 
AR(2) test for each of the 14 estimated models, each showing that the null hypothesis of 
no second-order autocorrelation can be rejected. 

Across these six specifications, shown in Table 2, entrepreneurship is not significant, 
meaning that there is no evidence that it has a uniform direct effect on inclusive growth, 
which provides evidence against hypothesis H1.1. That being said, for ‘total 
entrepreneurial activity’ (TEA) and ‘opportunity-driven entrepreneurship’ (TEAopp), the 
interaction term with ‘distance to the technological frontier’ (DTTF) is significant and 
negative, which implies that in both cases, the effect of entrepreneurship on inclusive 
growth is lower for countries with higher levels of development. This is a surprising 
result to us, but may suggest the existence of an ‘entrepreneurial catch-up effect,’ thereby 
providing some evidence for Hypothesis H1.2. 

Previous studies on the topic of entrepreneurship and economic growth, have tended 
to support the thesis that developing countries do not have the requisite institutional 
environments to support growth-enhancing entrepreneurship. For example, Van Stel et al. 
(2005) finds that entrepreneurs have a negative impact on GDP per capita growth in 
developing countries. The authors offer two possible explanations of their results. First, 
they suggest that developing countries have a notable absence of larger companies that 
give more sustainable and productive employment to individuals compared to new 
ventures and small businesses. Second, it is pointed out that entrepreneurs in developing 
economies have lower human capital levels, and frequently operate in low value-added 
sectors, thereby contributing very little to economic growth. Sautet (2013) takes a 
different line of argument, arguing instead that institutional factors limit the emergence of 
‘systemic’ entrepreneurship in a developing context, hence restricting the contribution of 
entrepreneurs to growth. More recently, Boudreaux and Caudill (2019) comes to a similar 
conclusion, while Doran et al. (2018) find instead that entrepreneurial activity has a 
negative effect on GDP growth in low-middle income countries. 
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Table 2 Entrepreneurship and inclusive growth estimation results 1 
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Table 3 Entrepreneurship and inclusive growth estimation results 3 
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Table 4 Entrepreneurship and pollution emission growth estimation results 
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On the other hand, perhaps the findings vindicate our choice of dependent variable. After 
all, it is conceivable that in a developed economy entrepreneurship affects other 
components of economic growth, such as investment and innovation, far more than 
household expenditure. In particular, this hypothesis becomes more plausible when we 
consider the major role of small business in reducing poverty among less developed 
countries, thereby relegating investment and innovation to a more secondary role. For 
example, Tamvada (2010) finds that entrepreneurs that employ others have the highest 
returns in terms of consumption, followed by salaried employees and self-employed 
entrepreneurs. It would therefore be expected that if entrepreneurship is the primary 
source of income for many households in a developing context, the quantity of 
entrepreneurial activity would be strongly linked to expenditure (more so than in a 
developed context). 

Delving deeper, models (7–14), in presented in Table 3, evaluate the effects of  
high-job creation expectation entrepreneurs (TEAhjg), new-product entrepreneurs 
(TEAnp), differentiated-product entrepreneurs (TEAdiff) and new technology-based 
entrepreneurs (TEAtech). Here the results are largely consistent with those of models  
(1–6). Similar to before, the coefficients of the interaction terms for ‘high-job creation 
entrepreneurs’ with ‘distance to the technological frontier’ (TEAhjg×DTTF) and 
‘differentiated-product entrepreneurs’ with ‘distance to the technological frontier’ 
(TEAdiff×DTTF) are both significant and negative implying, again, that as development 
improves, the contribution of entrepreneurship to household expenditure growth 
decreases. Nonetheless, there are noticeable differences. 

With one lag of RHE on the right-hand side, both differentiated-product 
entrepreneurship (TEAdiff) and new technology-based entrepreneurship (TEAtech) 
produce a significant (to the 1% and 10% levels respectively) and positive effect on RHE, 
and though this effect becomes not significant when another lag of RHE is added to the 
model, it does support the view that more innovative or Schumpeterian entrepreneurs are 
the important drivers of growth in all economies. 

It is also noteworthy that the control variables for entrepreneurial perceptions are 
significant across all models with expectations of entrepreneurial opportunity (Opport) 
having positive and fear of failure (Frfail) having a negative effect on household 
expenditure growth. This perhaps highlights the importance of considering perceptions, 
expectation and informal institutions in analysis of social or environmental 
entrepreneurship. 

Overall, our first approach reveals that there is a mixed relationship between 
entrepreneurship and inclusive growth. Though we find little evidence that 
entrepreneurship uniformly affects expenditure growth (evidence against H1.1), we do 
find that this association is sensitive to levels of development (evidence for H1.2). In 
particular, there is robust evidence that as countries improve their development, 
entrepreneurship plays a less important role in improving household welfare. 

5.2 Approach 2: emissions growth 

The results from the random effects models (1–9) are reported in Table 4. Of the three 
measures of fossil fuel emissions, entrepreneurship only plays a significant role the 
growth of carbon dioxide and nitrogen dioxide emissions. Notice, that in the case of  
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carbon dioxide, both ‘total entrepreneurial activity’ (TEA) and ‘opportunity-driven 
entrepreneurship’ (TEAnp) have a positive effect on emission growth, which provides 
positive evidence for hypothesis H2.1. This is consistent with previous findings. For 
instance, the OECD estimates that 60%–70% of industrial pollution is caused by the 
operating activities of SMEs, especially those in the manufacturing sector (OECD, 2013; 
2018; Koirala, 2019). 

Interestingly, in the models that use growth in carbon dioxide emissions (gCO2) as the 
dependent variable, the interaction term for all types of entrepreneurship with ‘distance to 
the technological frontier’, (ENTRE∈{TEA, TEAopp, TEAnp}×DTTF), is significant and 
negative, implying that entrepreneurs operating in more developed countries contribute 
less to carbon dioxide pollution than those in a developing context (reflecting  
Hypothesis H2.2). This is quite intuitive, because developed countries tend to have a 
greater proportion of innovative entrepreneurs that are able to exploit new opportunities, 
and thus respond quickly to environmental challenges that offer potential returns (OECD, 
2011). In the case of pollution emissions, there are greater incentives offered to 
productive entrepreneurs to engage in green activities or offer more transformational 
services, thereby contributing more to emission reduction efforts. For instance, in the UK 
and Finland, 90% and 70% of all green technology firms respectively are small-medium 
sized enterprises (OECD, 2017). 

We find the opposite result concerning nitrogen dioxide emissions and ‘new product 
entrepreneurship’ (TEAnp). At first glance this may appear as an unexpected result. 
However, nitrogen dioxide emissions are primarily driven by cars, trucks and other forms 
of transport which are far more prevalent in developed countries (US EPA, 2011). 
Moreover, it is difficult for entrepreneurs to enter into the automobile industry due to 
significant entry barriers and high start-up capital requirements, meaning that reductions 
in emissions growth are more likely to be driven by larger incumbents. This explains the 
negative coefficient of the ‘distance to the technological frontier’ (DTTF) term, which 
suggests that, on average, more developed countries have lower nitrogen dioxide 
emission growth rates. 

Overall, our second approach provides some evidence showing that, in general, 
entrepreneurs have played a largely negative role in environmental change, contributing 
positively to growth in carbon dioxide emissions. However, this contribution is smaller in 
more developed economies illustrating that government policies aimed at promoting 
green activity, and more efficient institutions provide a better environment for green 
entrepreneurship. Note, however, that these results can only be interpreted tentatively. 
Further exploration is warranted owing to the potential endogeneity between 
entrepreneurship and pollution emission. After all, innovation – driven entrepreneurship 
is often conceived as an endogenous response to market opportunities. 

5.3 Approach 3: Determinants of environmental entrepreneurship 
Consider briefly the seven model specifications for the full sample and the limited set of 
all entrepreneurs. 

Between the country level controls, only the mean level of OPPOR (perceived 
opportunity) is persistently significant. GDP per Capita is only significant in models 210 
– 4, and with a positive probit coefficient it appears to follow in the tracks of previous 
research (Dvouletý, 2017 Hörisch et al., 2017) as does the at times significantly negative  
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probit coefficient of lnPopulation (Ferreira et al., 2017). Among the individual controls, 
females are significantly less likely to be environmental entrepreneurs, while individuals 
with higher education levels are significantly more likely to engage in environmental 
entrepreneurship. Again, this is what one would come to expect from existing knowledge 
(e.g., Kwon and Aurenius, 2010). However, in the entrepreneur sub-set, the gender 
coefficient has been rendered not significant, indicating that an entrepreneur’s gender has 
little impact on their environmental orientation. Turning to the individual block of 
variables, we can observe a strong positive and strong negative probit coefficient for 
suspected skills and fear of failure respectively. However, in the sub-set the coefficient 
for fear of failure is not significant, while the coefficient for suspected skills is marginally 
significant. This may lend some support to the notion that confidence in one’s own skills 
is of importance for the environmental orientation of entrepreneurs (H3.2). Knowing an 
entrepreneur is highly significant in both sets of regressions, suggesting that it has a great 
impact on both the likelihood of an individual engaging in environmental 
entrepreneurship, and the orientation of an entrepreneur (H3.3). Finally, one significant 
and unexpected coefficient to point out, is the negative probit coefficient of 
environmental pressure. As we shall see, it remains thus persistently across the regression 
sets, and its interpretation is that as the rate of environmental pressure increases, the 
likelihood of individuals engaging in environmental entrepreneurship decreases. Thus, 
our regressions appear to provide counter-evidence to the suggestion that higher 
environmental pressure increases the likelihood of engaging in environmental 
entrepreneurship. A possible avenue for further research on this phenomenon may be to 
see if one can instead observe a lagged effect, as possible entrepreneurs may need several 
years to respond to environmental opportunities. 

5.4 Middle- and low-income countries 

In conducting the same regression sets on a subset of middle- and low-income countries 
we hope to establish any tendencies that could be helpful for policy suggestions in the 
countries in question. The first thing worth noting is that the probit coefficient for 
population size has changed significantly, indicating that in smaller economies, a 
relatively larger population increases the likelihood of individuals increasing in 
environmental entrepreneurship, ceteris paribus. The same is true in the sub-set of only 
entrepreneurs. Suspected skills have a positive and significant coefficient in the full 
sample, but does not hold for the entrepreneur subset. One plausible explanation for this 
is that the attributes influence the decision to become an entrepreneur, but has little or no 
significant influence on the probable orientation of an entrepreneur. The first consistently 
significant result we want to highlight is that individuals knowing entrepreneurs are 
significantly more probable to engage in environmental entrepreneurship, both among the 
full population, and the sub-sample of entrepreneurs. This suggests that social capital in 
the form of knowing someone with entrepreneurial experience is especially important for 
environmental entrepreneurs in smaller economies, and that one may incur a snowballing 
effect if one manages to increase entrepreneurship in a given country or region. This also 
lends fairly strong support to Hypothesis 3.3. Future plans to engage in a new venture is 
also highly significant and positive, perhaps best interpreted as an expression of current  
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entrepreneurs being more likely to plan to engage in new ventures in the near future as 
well. This appears to be especially true for environmental entrepreneurs. While perceived 
opportunities are still significant in the full set, it has been rendered not significant in the 
entrepreneur subset, thus providing no support for the hypothesis that environmental 
entrepreneurs are more sensitive than other entrepreneurs to market gaps. The measures 
for cultural support, perceptions, and media portrayals are all not significant in both 
model sets, yielding no support to the theory that influencing the perception of 
entrepreneurial activity will deliver higher rates of environmental entrepreneurs. 

For the state level variables, the ethnic tension coefficient is positive and tends to be 
significant, indicating that people are more likely to engage in environmental 
entrepreneurship in countries with lower degrees of ethnic tension, and further, that 
entrepreneurs are more likely to be environmentally oriented when tensions are low. An 
interpretation of this may be that as environmental and social entrepreneurship is often 
going to provide ‘public goods’ (Buchanan, 1969[1999]), people are less willing to bring 
this about if ethnic tensions are high and the goods provided can be exploited by groups 
in conflict. It is curious, then, that the opposite appears to be true for religious tension, 
where entrepreneurs are more likely to be environmentally oriented when religious 
tensions are high. As this result was highly surprising to the authors, the topic may 
warrant some more detailed approaches, ideally including a case-study of some of the 
countries exhibiting high religious tension. The coefficients for external conflict are 
positive, and in some models significant, more in line with what one would expect as 
imminent risk of armed conflict is a reasonable obstacle to engaging in the risk associated 
with an entrepreneurial venture. 

5.5 Interaction terms 

The inclusion of interaction terms between state characteristics and the environmental 
pressure variable serves as a way to control whether states exhibiting certain traits may 
have a higher – or lower – degree of impact from environmental pressure. Due to the 
surprising nature of the environmental pressure variable, we are more than anything 
interested in seeing whether any of the interaction terms will significantly influence the 
coefficient. In the interaction terms, the most curious patterns appear to be external 
conflict risk and religious tension, both of which are significant and positive in the 
models including the full set of countries, which suggests that based on the full dataset, 
both individuals and entrepreneurs are more likely to have an environmental orientation if 
religious tension/conflict risk is low and environmental pressure is high. In other words, 
entrepreneurs respond better to environmental ‘opportunities’ when the risk of internal 
and external conflict is lower. However, it is worth noting that this tendency does not 
hold in the subsamples where only the middle and low-income countries are included. 
With the exception of the model including all interaction terms there is little significance 
in coefficients across the regression sets, lending only some conflicting support for 
Hypothesis 1.4b when considering political risks, and no consistent support for the 
influence of business institutions. 
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Table 5 Entrepreneurship probit regression results 
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Table 5 Entrepreneurship probit regression results (continued) 

 

Fu
ll 

sa
m

pl
e 

(0
) 

(1
) 

(2
) 

(3
) 

(4
) 

(5
) 

(6
) 

ln
Ec

oF
oo

t 
–0

.1
57

**
* 

–0
.7

72
**

 
–0

.3
00

**
* 

(4
,4

18
) 

–0
.6

41
**

* 
–0

.1
17

**
 

–0
.4

22
**

 
(–

4,
73

8)
 

(–
2,

24
8)

 
(–

3,
66

3)
 

–1
,0

44
**

* 
(–

6,
67

0)
 

(–
2,

25
3)

 
(–

2,
05

1)
 

RT
 

0.
00

3 
–0

.0
68

**
* 

–0
.0

03
 

(–
5,

33
2)

 
–0

.0
53

**
 

–0
.0

04
 

–0
.0

02
 

(0
.1

47
) 

(–
2,

79
5)

 
(–

0.
16

3)
 

–0
.0

16
 

(–
2,

37
3)

 
(–

0.
18

6)
 

(–
0.

11
4)

 
EC

 
–0

.1
87

**
* 

–0
.2

60
**

* 
–0

.1
99

**
* 

(–
0.

79
4)

 
–0

.2
40

**
* 

–0
.1

85
**

* 
–0

.1
85

**
* 

(–
7,

52
2)

 
(–

8,
16

0)
 

(–
7,

67
9)

 
–0

.2
73

**
* 

(–
8,

78
5)

 
(–

7,
40

6)
 

(–
7,

43
5)

 
EB

O
 

–0
.0

29
**

* 
–0

.0
27

**
* 

–0
.0

31
**

* 
(–

8,
64

6)
 

–0
.0

33
**

* 
–0

.0
26

**
* 

–0
.0

30
**

* 
(–

5,
77

8)
 

(–
4,

03
7)

 
(–

6,
07

0)
 

–0
.0

33
**

* 
(–

8,
78

5)
 

(–
7,

40
6)

 
(–

7,
43

5)
 

ED
B 

0.
00

5 
0.

01
0*

* 
0.

00
5 

(–
8,

64
6)

 
0.

00
4 

0.
00

7*
 

0.
00

5 
(1

,5
49

) 
(2

,2
85

) 
(1

,3
32

) 
0.

00
7*

 
(1

,2
05

) 
(1

,8
31

) 
(1

,5
14

) 
ln

Ec
oF

oo
t #

 E
T 

 
–0

.0
33

 
0.

03
5*

 
(1

,9
22

) 
 

 
 

 
(–

1,
37

9)
 

(1
,9

20
) 

 
 

 
 

ln
Ec

oF
oo

t #
 E

C 
 

0.
04

1 
 

0.
09

1*
**

 
 

 
 

 
(1

,4
76

) 
 

(4
,6

20
) 

 
 

 
ln

Ec
oF

oo
t #

 R
T 

 
0.

09
5*

**
 

 
 

0.
10

0*
**

 
 

 
 

(3
,0

86
) 

 
 

(5
,4

10
) 

 
 

ln
Ec

oF
oo

t #
 E

BO
 

 
–0

.0
15

* 
 

 
 

–0
.0

06
 

 
 

(–
1,

93
9)

 
 

 
 

(–
0.

99
6)

 
 

ln
Ec

oF
oo

t #
 E

D
B 

 
–0

.0
00

 
 

 
 

 
0.

00
4 

 
(–

0.
04

0)
 

 
 

 
 

(1
,3

08
) 

co
ns

ta
nt

 
–2

,6
72

**
* 

–2
,0

60
**

* 
–2

,6
91

**
* 

–2
,0

74
**

* 
–2

,3
51

**
* 

–2
,6

56
**

* 
–2

,6
65

**
* 

(–
6,

29
2)

 
(–

4,
53

6)
 

 
(–

4,
61

3)
 

(–
5,

43
0)

 
(–

6,
52

6)
 

(–
6,

27
3)

 
Ps

eu
do

R-
sq

r 
0.

19
5 

0.
20

0 
0.

19
6 

0.
19

8 
0.

19
9 

0.
19

5 
0.

19
6 

BI
C 

7,
10

5 
7,

12
4 

7,
11

2 
7,

09
4 

7,
08

6 
7,

11
5 

7,
11

4 
A

IC
 

6,
85

2.
5 

6,
82

5.
4 

6,
85

0.
7 

6,
83

2.
4 

6,
82

4.
5 

6,
85

3.
5 

6,
85

2.
8 

N
ot

es
: *

p<
0.

10
, *

*p
<0

.0
5,

 *
**

p<
0.

01
, t

-s
ta

tis
tic

s r
ep

or
te

d 
in

 p
ar

en
th

es
es

. D
ue

 to
 sp

ac
e 

lim
ita

tio
ns

, s
om

e 
va

ria
bl

es
 h

av
e 

be
en

 o
m

itt
ed

. 
Th

e 
re

gr
es

sio
ns

 a
re

 p
re

se
nt

ed
 in

 fu
ll 

in
 th

e 
ap

pe
nd

ix
. 



   

 

   

   
 

   

   

 

   

   178 G. Aleksin and S.C. Kalbakk-Bøhler    
 

    
 
 

   

   
 

   

   

 

   

       
 

Table 6 Probit regression on limited set of entrepreneurs 
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Table 6 Probit regression on limited set of entrepreneurs (continued) 
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Table 7 Probit regression restricted by country income-level 
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Table 7 Probit regression restricted by country income-level (continued) 
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Table 8 Regression restricted by country income-level and set of entrepreneurs 
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Table 8 Regression restricted by country income-level and set of entrepreneurs (continued) 

 

M
id

-lo
w,

 e
nt

re
pr

en
eu

rs
 

(0
) 

(1
) 

(2
) 

(3
) 

(4
) 

(5
) 

(6
) 

ET
 

0.
14

5*
**

 
0.

25
9*

**
 

0.
14

4*
**

 
0.

16
2*

**
 

0.
16

0*
**

 
0.

15
8*

**
 

0.
14

9*
**

 
 

(3
,5

56
) 

(5
,0

36
) 

(3
,5

33
) 

(3
,8

76
) 

(3
,7

87
) 

(3
,7

65
) 

(3
,6

18
) 

RT
 

–0
.1

18
**

* 
–0

.2
13

**
* 

–0
.1

23
**

* 
–0

.1
18

**
* 

–0
.1

39
**

* 
–0

.1
35

**
* 

–0
.1

13
**

* 
 

(–
3,

69
9)

 
(–

5,
15

7)
 

(–
3,

82
1)

 
(–

3,
61

6)
 

(–
3,

94
5)

 
(–

3,
98

6)
 

(–
3,

47
5)

 
EC

 
0.

06
0 

0.
20

4*
**

 
0.

05
5 

0.
15

8*
* 

0.
05

1 
0.

05
1 

0.
07

0 
 

(1
,1

72
) 

(2
,9

56
) 

(1
,0

72
) 

(2
,5

23
) 

(0
.9

86
) 

(0
.9

79
) 

(1
,3

26
) 

EB
O

 
–0

.0
34

**
* 

–0
.0

21
 

–0
.0

36
**

* 
–0

.0
34

**
* 

–0
.0

33
**

* 
–0

.0
30

**
* 

–0
.0

32
**

* 
 

(–
4,

18
3)

 
(–

1,
50

5)
 

(–
4,

37
7)

 
(–

4,
14

8)
 

(–
4,

07
6)

 
(–

3,
42

2)
 

(–
3,

56
4)

 
ED

B 
0.

01
3*

* 
0.

01
0 

0.
01

2*
 

0.
01

6*
* 

0.
01

1*
 

0.
01

9*
* 

0.
01

2*
 

 
(2

,0
64

) 
(0

.8
70

) 
(1

,9
35

) 
(2

,4
25

) 
(1

,7
89

) 
(2

,5
16

) 
(1

,9
55

) 
ln

Ec
oF

oo
t #

 E
T 

 
0.

13
2 

0.
07

2 
 

 
 

 
 

 
(1

,1
56

) 
(1

,3
83

) 
 

 
 

 
ln

Ec
oF

oo
t #

 E
C 

 
–0

.2
46

**
* 

 
–0

.1
68

**
* 

 
 

 
 

 
(–

2,
93

4)
 

 
(–

2,
59

8)
 

 
 

 
ln

Ec
oF

oo
t #

 R
T 

 
0.

28
0*

**
 

 
 

0.
06

4 
 

 
 

 
(3

,7
97

) 
 

 
(1

,3
99

) 
 

 
ln

Ec
oF

oo
t #

 E
BO

 
 

–0
.0

10
 

 
 

 
–0

.0
17

 
 

 
 

(–
0.

43
7)

 
 

 
 

(–
1,

46
2)

 
 

ln
Ec

oF
oo

t #
 E

D
B 

 
–0

.0
29

**
 

 
 

 
 

–0
.0

06
 

 
 

(–
2,

18
9)

 
 

 
 

 
(–

0.
66

8)
 

co
ns

ta
nt

 
–3

,5
31

**
* 

–4
,7

16
**

* 
–3

,8
16

**
* 

–4
,4

43
**

* 
–3

,2
90

**
* 

–3
,7

61
**

* 
–3

,6
24

**
* 

 
(–

3,
00

3)
 

(–
3,

73
5)

 
(–

3,
15

4)
 

(–
3,

45
7)

 
(–

2,
82

2)
 

(–
3,

13
7)

 
(–

3,
04

8)
 

Ps
eu

do
R-

sq
r 

0.
13

0 
0.

13
8 

0.
13

1 
0.

13
2 

0.
13

1 
0.

13
1 

0.
13

0 
BI

C 
2,

95
8 

2,
97

8 
2,

96
5 

2,
96

0 
2,

96
5 

2,
96

5 
2,

96
6 

A
IC

 
2,

76
9.

0 
2,

75
3.

8 
2,

76
9.

1 
2,

76
4.

1 
2,

76
9.

0 
2,

76
8.

9 
2,

77
0.

6 

N
ot

es
: *

p<
0.

10
, *

*p
<0

.0
5,

 *
**

p<
0.

01
, t

-s
ta

tis
tic

s i
n 

pa
re

nt
he

se
s. 

N
ot

e:
 D

ue
 to

 sp
ac

e 
lim

ita
tio

ns
, s

om
e 

va
ria

bl
es

 h
av

e 
be

en
 o

m
itt

ed
. 

 T
he

 re
gr

es
sio

n 
is 

pr
es

en
te

d 
in

 fu
ll 

in
 th

e 
ap

pe
nd

ix
. 



   

 

   

   
 

   

   

 

   

   184 G. Aleksin and S.C. Kalbakk-Bøhler    
 

    
 
 

   

   
 

   

   

 

   

       
 

Table 9 Summary of findings 

Hypothesis Results 
H1.1 Evidence against 
H1.2 Evidence for [capitalise] 
H2.1 Evidence for 
H2.2 Evidence for 
H3.1 Some evidence for in middle – and low-income countries, none present in full 

sample 
H3.2 Evidence for in full sample, but no significant difference between population of 

entrepreneurs. 
H3.3 Evidence for 
H3.4 Evidence for 
H3.5 No evidence found 
H3.6 Weak evidence 
H3.7 Some evidence found 
H3.8 Evidence found is to the contrary (lower probability of engaging in environmental 

entrepreneurship when environmental pressure is high) 

6 Limitations and further research 

There are several important limitations of our study. When examining the effects of 
entrepreneurship on inclusive growth, we only considered growth in real household 
expenditure. Though we argued that it more adequately accounts for welfare changes 
than simply GDP per capita, it still falls short of measures that factor in income inequality 
and subjective well-being. Therefore, we believe that it would be worthwhile to consider 
the causal effect of entrepreneurship on a wider set of inclusive growth variables. A 
similar objection can be made against our results on pollution emissions. After all, there 
are a large number of ways in which a firm can play a role in the ‘green economy’ that 
are not limited to reducing its carbon footprint. In addition, it may have been useful to use 
a greater number of institutional interaction terms in both of these models. Although, 
‘distance to the technological frontier’ is a useful proxy for institutional quality, it does 
not provide much information about the underlying channels that shape the impact of 
entrepreneurship on the aggregate outcomes of interest. However, as well as being a 
limitation, this may serve as a potential stepping-stone for future research. 

The section examining the determinants of the environmental entrepreneurship is 
primarily limited by the changing nature of the GEM studies. In particular, the authors 
found that direct comparison with previous research was made difficult by the fact that 
environmental orientation in 2015 was not reported on a sliding scale from 0–100 as it 
was in the 2009 GEM APS. As a result, it instead had to be operationalised as a binary 
variable based on the less definite question of reallocation of profits. Further, while the 
authors believe the operationalisation of environmental pressure is highly promising, 
there remains the question of whether our data best captures the pressure perceived by a 
given population. Indeed, it may be the case that a population is more likely to be 
engaged in environmental entrepreneurship if, for instance, the media reporting on 
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environmental issues in the country is high. While our measure of environmental pressure 
may be correlated with media reporting, the latter has a more plausible direct causal link 
to environmental entrepreneurs. 

Some of the avenues for further research have already been highlighted above, but 
include: 

• Examining further the effect of environmental pressure as a factor in environmental 
entrepreneurship, for instance by expanding the variables with per capita  
CO2-emissions or other pollution measures. 

• Closer study of countries with high religious tension. May there be other factors 
associated with those countries that explain the counterintuitive results obtained in 
Section 4? 

• Investigate more closely the channel and lines of causality that run between 
entrepreneurship and inclusive growth. More attention could be paid to other 
dimensions of inclusive growth and the ways that entrepreneurship may contribute, 
with special focus on the case of developing countries that do not have the necessary 
institutions to shape more innovation-driven entrepreneurship. 

• Attempt at quantifying the impact of green entrepreneurship on the environment 
from an industry-level perspective thus giving greater guidance to policymakers, 
who seek to promote Environmental Entrepreneurs and eco-innovators. 

7 Conclusions 

This paper has demonstrated an approach to assessing the individual and state attributes 
that affect the environmental orientation of entrepreneurs. This analysis has had an 
additional focus in looking specifically at middle- and low-income countries, where we 
found knowing an entrepreneur to be one of the most persistent traits associated with 
environmental orientation. This may indicate the possibility of a snowballing effect if a 
country or region is able to incentivise entrepreneurs through other means. We also 
discovered a highly surprising result from environmental pressure, which appears to 
decrease the likelihood of entrepreneurs having an environmental orientation, holding too 
for our middle- and low-income subsamples. 

By investigating the role of entrepreneurs in inclusive growth, we find that 
entrepreneurial activity is more important for developing economies that those closer to 
the world technological frontier. This effect illustrates the important of entrepreneurs in 
supporting household consumption and is consistent with previous evidence of the 
dominance of necessity-based entrepreneurship in developing economies. However, we 
also find that developing countries are, due to poorer institutional quality, less effective at 
encouraging green sustainable entrepreneurship. We thus confirm previous studies that 
point out that small-businesses share a portion of the responsibility for growing  
fossil-fuel emissions. Nonetheless, this effect is significantly smaller in developed 
countries, which means we remain hopeful that environmental entrepreneurs may yet 
prove their effectiveness in combating environmental degradation across the globe. 

Appendices/supplementary materials are available on request by emailing the 
corresponding author. 
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Notes 
1 In 2015, the World Bank defined the income brackets as follows: Low GNI <= 1,045, Lower 

middle GNI: 1,046-4,125, Upper middle GNI: 4,126-12,745, High income > 12,745 
2 For this line of argument see, for example, the article by Henrekson and Sanandaji (2014) who 

argue that small business activity is not a good measure of Schumpeterian entrepreneurship,  
3 For a survey of these measures and determinants of growth see Barro (2003) or Roe (2003). 
4 For such samples, data is usually considered stationary, particular since all tests for 

stationarity yield biased results for very short panels. 
5 Note that when 3 lags were introduced, the variable was always not significant and lead to a 

proliferation of instruments used in the estimation relative to the number of observations, 
which undermined the validity of the results. Hence the third lag is omitted. For a discussion 
of the ‘too many instrument’ problem see Roodman (2009). 


