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Abstract
Green entrepreneurship has been increasing with growing attention to environment 
protection by a variety of stakeholders. Green innovation, as the essence of green 
entrepreneurship, has attracted a broad range of scholarly attention with yet incon-
clusive findings regarding its effect on firm performance. According to our analyses 
of 1667 firms listed on SME board and GEM in China during the period from 2010 
to 2019, we find interesting results regarding the type of green innovation involved 
and the moderating effect of firm age on the link between green innovation and SME 
performance. More precisely, we find green utility-model innovation positively 
influences firm performance for SMEs, whereas green invention innovation does not 
contribute to firm performance overall. More interesting, our empirical results sug-
gest that older firms benefit more from both green invention innovation and green 
utility-model innovation than younger firms. This research contributes to the litera-
ture on green entrepreneurship as well as green innovation.
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Introduction

With the growing attention paid to global environmental protection, firms are fac-
ing pressure to take responsibility in protecting the environment in order to meet 
regulations from local government (Ebrahimi & Mirbargkar, 2017) and to meet 
expectations from stakeholders and marketplaces (Bossle et  al., 2016). In other 
words, firms are facing the challenge of cultivating green capability to cope with 
increasing pressure from the government and the public (Ambec & Lanoie, 2008; 
Dangelico & Pujari, 2010; Lee & Min, 2015; Tang et  al., 2018). Many corpo-
rate entrepreneurs have adopted environment-related strategies, such as creating 
a firm green image, pollution reduction, green innovation, and so forth. Green 
entrepreneurship has been receiving growing attention from the public and 
researchers. Green entrepreneurship (or environmental entrepreneurship, eco-
entrepreneurship, sustainable entrepreneurship) refers to the implementation of 
innovations related to environmental protection (Ebrahimi & Mirbargkar, 2017; 
Hockerts & Wüstenhagen, 2010; Lober, 1998). Following Gao et al. (2019), we 
consider green entrepreneurship as “entrepreneurial behavior in an enterprise’s 
green innovation of products, services, and market development to generate profit 
while considering environmental protection (p. 1137)”.

Innovation is the core of entrepreneurship (Zacarías et al., 2015); green inno-
vation is the essence of green entrepreneurship. Green innovation is a long-term 
oriented green strategy aiming to decrease the pollution of business activities on 
the environment by use of innovation in products, and process among others (Guo 
et al., 2020). To put it differently, green innovation is the betterment of a prod-
uct or a process that is eco-friendly to our environment (Ebrahimi & Mirbarg-
kar, 2017). However, green innovation has been viewed as a controversial green 
strategy since some researchers argue that green innovation requires high finan-
cial investment and can be harmful to performance (Driessen et al., 2013; Palmer 
et  al., 1995; Stucki, 2019) due to the fact that innovation requires high cost of 
investment, while others argue that green innovation is a green strategy that can 
contribute to firm growth in a long-term since green innovation bring firms sus-
tainable competitive advantages (Dangelico & Pujari, 2010; Porter & Van der 
Linde, 1995) and new markets (Arundel & Kemp, 2009).

To date, the literature on green entrepreneurship is emerging, yet still quite 
thin. The extant studies have investigated the effect of green innovation on per-
formance with inconclusive findings. Two research gaps are likely contributing 
to the inconclusiveness in prior literature. First, due to the availability of data 
on green innovation, many scholars have examined this relationship relying on 
survey data (Amores-Salvadó et al., 2014; Chen et al., 2006; Chiou et al., 2011; 
Christmann, 2000; Doran & Ryan, 2012; Geng et al., 2020; Lin et al., 2013; Tang 
et  al., 2018; Weng et  al., 2015). That is to say, measurements of variables are 
various. For instance, prior studies relying on survey data have adopted different 
kinds of green innovation. Items can be answered by use of the Linkert scale or 
by asking specific questions with regard to inputs (e.g. investment, etc.)/outcomes 
(e.g. products, etc.) related to green innovation. Various measurements of green 
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innovation may lead to ambiguous findings. Second, when it comes to environ-
mental strategy, extant literature has placed stress on large established firms with 
limited attention to other types of firms. SMEs have received limited attention 
(Aragón-Correa et al., 2008; Geng et al., 2020); it is the same for younger firms 
(Sáez-Martínez et  al., 2016). Yet, considering the relatively more constrained 
resource basis of SMEs and younger firms than that of their large established 
counterparts, the burden of green innovation identified in prior research is likely 
to be more severe for them.

Drawing insights from the resource-based view, we first ask whether SME 
green entrepreneurship proxied by green innovation contributes to performance. 
We adopt green patents as a measurement of green innovation rather than Lik-
ert scaled measurements. Patents are generally considered as an explicit indi-
cation of innovation output and they can reflect the level of innovative activ-
ity of firms (Arundel & Kemp, 2009). We further investigate whether firm age 
exerts a significant effect on the association between green entrepreneurship 
and SME performance, which has been overlooked in prior studies. Our analy-
ses are based on 1667 firms listed on the SME board and GEM in China during 
the period from 2010 to 2019.

Our research offers several valuable contributions to the budding literature of 
green entrepreneurship. This study expands green entrepreneurship literature to 
include SMEs which have been much understudied previously. In China, SMEs 
account for 99% of enterprises and contribute more than half of the innovations 
in terms of invention, technology, and new products (Chinabgao, 2017), which 
highlights the essential role of SMEs in facilitating developing and implementing 
green innovations. Moreover, our research enriches our understanding in respect 
of the impact of green entrepreneurship on performance by examining varying 
impacts of two types of green innovations on SME performance. The detection of 
evidence that green innovation does not benefit younger and older firms univer-
sally, reveals the complex nature of green entrepreneurship as well its impacts on 
firms. By theoretically and empirically demonstrating these effects, our research 
provides a much more nuanced understanding of the association between green 
entrepreneurship and performance, therefore advancing the green entrepreneur-
ship literature.

Theoretical background & hypotheses development

Green entrepreneurship and firm performance

There have been different terms used to describe and capture green entrepre-
neurship, such as environmental entrepreneurship (Dean & McMullen, 2007;  
Hendrickson & Tuttle, 1997; Keogh & Polonsky, 1998; Lober, 1998), sustainable 
entrepreneurship (Hockerts & Wüstenhagen, 2010; Muñoz, 2013; Schaltegger 
& Wagner, 2011), eco-entrepreneurship (or ecopreneurship; Holt, 2011; Isaak, 
2005; Pastakia, 1998; Schaltegger, 2016). One common aspect of these terms is 
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to decrease the negative impacts of business activities on the environment and 
meanwhile earn profits. In this study, we follow Gao et  al. (2019) and define 
green entrepreneurship as entrepreneurial behavior in organizational innovation 
of products or processes among others to gain profit while concerning environ-
mental protection. Green innovation, as one of the green entrepreneurial activi-
ties, has been considered as an effective strategy to protect the environment and 
generate profit (Lee & Min, 2015).

Green innovation can allow firms to pursue environmental performance and 
financial performance simultaneously (Dangelico & Pujari, 2010; Lee & Min, 2015; 
Li, 2014; Triguero et al., 2013); yet, empirical findings are inconclusive (Aguilera-
Caracuel & Ortiz-de-Mandojana, 2013; Chen et al., 2006; Chiou et al., 2011; Eiadat 
et al., 2008; Geng et al., 2020; Klassen & McLaughlin, 1996; Lin et al., 2013; Melnyk  
et  al., 2003; Weng et  al., 2015). For instance, Doran and Ryan (2012) conclude 
that green innovation improves firm performance using Irish Community Innova-
tion Survey data 2006–2008. In line with Doran and Ryan’s (2012) finding, Zhang 
et al. (2019) also discover that green innovation contributes to performance based 
on manufacturing firms listed on the mainboard in China. Stucki (2019) found that 
investment in green energy technology exerts a positive impact on productivity only 
if a firm has very high energy costs based on survey data. Driessen et  al. (2013) 
address that green innovation lowers financial performance based on analysis of 
case study.

Green innovation, as the essence of green entrepreneurship, often demands a high 
cost of investment, which increases a firm’s financial burden (Ambec & Lanoie, 
2008; Arundel & Kemp, 2009; Cai & Li, 2018; Palmer et  al., 1995; Woo et  al., 
2014; Zhang et al., 2019). Meanwhile, there are many barriers for green innovation 
to succeed including technological barriers (e.g. availability of technology), labor 
force-related barriers (e.g. lack of staffs in management of technology), and so forth 
(Arundel & Kemp, 2009; Gossart & Ozaygen, 2016; Hillary, 2004; Hrabynskyi 
et al., 2017; Kaenzig & Wüstenhagen, 2010; Marin et al., 2015; Murillo-Luna et al., 
2011; Ockwell et al., 2010; Polzin et al., 2016). The financial burden and barriers 
stress the difficulty of green entrepreneurial activities for all firms. It is particularly 
challenging for SMEs characterized by limited resources and capabilities, which can 
constrain their implementation of the environmental strategy (Hillary, 2004; Nunes 
et al., 2019).

Despite the challenges, we argue that, overall, green innovation positively 
influences SME firm performance. Green innovation can bring an SME eco-
nomic performance not only by use of physical resources and technology but 
also intangible resources. On the one hand, green innovation contributes to eco-
nomic performance by lowering cost, increasing productivity, or differentiating 
products that can gain market position (Ambec & Lanoie, 2008; Aragón-Correa 
& Sharma, 2003; Hart, 1995; Ma et  al., 2018; Weng et  al., 2015). A firm can 
achieve economic performance by recognizing the insufficient physical resources 
possessed by itself, and converting the insufficient resources into an advantage 
(Russo & Fouts, 1997) by use of technology. For instance, firms can redesign 
product or production processes to improve resource efficiency and reduce cost 

258 International Entrepreneurship and Management Journal  (2022) 18: 255-275



1 3

(e.g. materials, etc.), leading to improve productivity (Berry & Rondinelli, 1998; 
Florida, 1996; Ma et al., 2018). Besides, firms can also improve economic per-
formance by use of materials that can be recycled (Burgos-Jiménez et al., 2013; 
Ma et al., 2018) as recycled resources are less expensive.

On the other hand, green innovation can shape firms’ green image, and improve 
firms’ reputation (Ambec & Lanoie, 2008; Amores-Salvadó et al., 2014; Aragón-
Correa & Sharma, 2003; Dangelico & Pujari, 2010; Eiadat et al., 2008; Triguero 
et  al., 2013). The resource-based view suggests that firms achieve competitive 
advantages relying on not only tangible resources or technology but also intangi-
ble resources (Barney, 1991; Russo & Fouts, 1997). Green innovation can shape 
a firm’s green image. Stakeholders, for example, consumers, review firms with 
green images more positively (Amores-Salvadó et al., 2014; Dangelico & Pujari, 
2010; Sambasivan et al., 2013). Marketing researchers have concluded that firms’ 
environmental commitment can be an attractive strategy to attract consumers 
who have a good sense of environment protection, further increasing profit (Nair 
& Menon, 2008; Ottman et  al., 2006). Green innovation increases firm environ-
ment-friendly image (Amores-Salvadó et al., 2014; Chen et al., 2006; Fraj-Andrés 
et  al., 2009), which increases consumers’ perception of environmental commit-
ment and enhance consumers’ loyalty (Russo & Fouts, 1997), leading to financial 
benefits. In this study, green innovation refers to both green invention innovation 
(also known as conventional/standard innovation) and green utility-model inno-
vation. More precisely, green invention innovation refers to original innovation, 
while green utility-model innovation refers to applied technologies that reform a 
product’s structure (Suthersanen, 2006). An invention patent is most valuable to 
firms (Sun et al., 2008), while a utility-model patent has lower application require-
ments (Prud’homme, 2017), and shorter application duration, and lower cost 
(Suthersanen, 2006), which is also advantageous for SMEs. We, therefore, argue 
that both types of green innovation (green invention innovation and green util-
ity-model innovation) will contribute to SME performance and offer our baseline 
hypotheses.

Hypothesis 1a: Green invention innovation positively influences SME performance.
Hypothesis 1b: Green utility-model innovation positively influences SME performance.

Green entrepreneurship, age and firm performance

We further argue that firm age exerts a significant impact on the link between green 
entrepreneurship and SME performance. Extant studies have discovered that firm 
age influences a firm’s innovation activities, yet the results are not consistent. Some 
researchers argue that firm age negatively influences innovation (Hansen, 1992; 
Huergo & Jaumandreu, 2004; Lee & Sung, 2005; Shefer & Frenkel, 2005), whereas 
others argue that firm age positively influences innovation (Sørensen & Stuart, 2000; 
Withers et al., 2011). There are also researchers who conclude that the association 
between firm age and innovation activity is inverted U-shape (Fan & Wang, 2019) 
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and that no significant association between them at all (Avermaete et  al., 2003;  
Baregheh et al., 2016).

Indeed, older firms often have well-established external relationships that 
can bring access to resources necessary to produce innovation (Withers et al., 
2011). Prior related experience and knowledge are also essential to a firm’s 
innovation (Cohen & Levinthal, 1990; Sørensen & Stuart, 2000). That is, accu-
mulated experience and knowledge from prior experiments, both successes, 
and failures can lead to innovation achievements in the future (Miyazaki, 1994; 
Withers et  al., 2011). Therefore, comparing with younger firms, it is more 
likely that older firms have more green entrepreneurial activities due to experi-
ences and knowledge that are essential to produce green innovation. Besides, 
older firms have more developed routines concerning entrepreneurial strate-
gies or business activities (Withers et  al., 2011), which play a critical role in 
facilitating green entrepreneurial activities; whereas younger firms often lack 
knowledge in terms of business activities, or organizational norm among others 
(Anderson & Eshima, 2013; Kilenthong et al., 2016). Thus, we hypothesize that 
resources possessed by older firms (such as external relationships, accumula-
tion of knowledge from the past, etc.) lead to more green innovation activity, 
eventually leading to an increase in firm performance. We propose our second 
set of hypotheses:

Hypothesis 2a: Comparing to younger firms, the positive effect of green invention 
innovation on SME performance is stronger for older firms.
Hypothesis 2b: Comparing to younger firms, the positive effect of green utility-model 
innovation on SME performance is stronger for older firms

Methods

Sample

We retrieve our sample firms from the Small and Medium-sized Enterprise (SME) 
board and Growth Enterprise Market (GEM). The SME board and GEM were estab-
lished in 2004 and 2009 in the Shenzhen Stock Exchange in China; both concentrate 
on funding SMEs (Zhen, 2013). Firms listed on the SME board and GEM are char-
acterized by SMEs.

We collect data from several data sources. We first obtain patent information 
from China National Intellectual Property Administration (CNIPA). Next, we 
identify green patents according to the International Patent Classification (IPC) 
of green inventory list offered by the World Intellectual Property Organization 
(WIPO). Finally, we collect the rest of the data from the China Stock Market & 
Accounting Research Database, a research-oriented database focusing on finance 
and the economy. After combining all data, our final sample has 1667 SMEs from 
2010 to 2019.
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Variables and model

Dependent variable  Following Jiang et al. (2010), we measure a firm’s performance 
using net profit margin, denoted as variable Net profit margin. As an accounting 
measurement, the net profit margin reflects a firm’s profitability.

Independent and moderating variables  We use a firm’s green patents to cap-
ture its green entrepreneurship (Arundel & Kemp, 2009; Oltra et al., 2010) and 
count the firm’s green patents based on the application year. It takes time for the 
impact of innovation to materialize in performance (Artz et al., 2010; Lee et al., 
2019); we, therefore, consider a lag effect. Thus, we apply the total number of 
green patents of the last three years (including the current year) to measure the 
green innovation of a firm, denoted as variable Green invention innovations and 
Green utility-model innovations, respectively. A green patent refers to a patent 
providing environmental benefits. A green invention patent emphasizes an origi-
nal innovation, whereas a green utility-model patent emphasizes reform a prod-
uct’s structure.

In our sample, a firm is younger than 5 years old is less likely to have applica-
tions of green patent records. Thus, for our research purpose, we follow prior 
researchers (Brush & Vanderwerf, 1992; Kilenthong et  al., 2016) who con-
sider a firm as a younger firm if its age is six years old or younger. We use 
the variable, Older firms, taking a value of 1 if a firm is older than six years, 
otherwise 0.

Control variables  With the purpose of controlling the impact of firm size on 
performance (Eisingerich et  al., 2009), we use the logarithm of the number of 
employees (Bos et al., 2017; Popadic et al., 2016; Wuyts & Dutta, 2014) denoted 
as variable Firm size. Since firms established early are more likely to have more 
access to resources or more experience in the industry, which has influences  
on firm performance. Established years, therefore, is controlled (Fan & Wang  
2019). Due to the fact that leverage influences a firm’s economic performance, 
we also control Leverage (Chen et  al., 2018; Hayat et  al., 2020). To tease out 
other innovation effects, we control a firm’s total number of non-green invention 
and non-green utility-model innovations of the past three years (including the 
current year).

We employ a fixed-effects model with White’s correction, which solves heter-
oskedasticity issues. A fixed-effects model can reduce the unobservable effects 
caused by omitted variables. Further, we also include the year dummy in our model 
in order to remove year-related heterogeneity. Therefore, our model control firm- 
and year-specific effects.
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Results

Descriptive statistics and correlation matrix are given in Table 1. As shown, results 
reveal that there is no multicollinearity issue in this study. Further, we also examine 
variance inflation factor (VIF), and results confirm that no collinearity issue as the 
mean VIF value is smaller than the critical value, 10 (Wooldridge, 2016).

Table 2 gives the results of the fixed-effects analyses. Model 1 is our base model, 
only with our control variables. Model 2 includes the independent variable, Green 
invention innovation, into the base model, predicting that Green invention innova-
tion positively influences firm performance. Although the sign of the coefficient 
on Green invention innovation is positive as predicted in Hypothesis 1a, it is not 
statistically significant (β = 0.00107, p > 0.1), providing no empirical evidence for 
Hypothesis 1a. Model 3 tests the impact of Green utility-model innovation on firm 
performance. Results reveal a positive and significant effect (β = 0.00152, p < 0.01), 
providing strong evidence supporting that Green utility-model innovation posi-
tively influences firm performance. Model 4 includes both independent variables; 
the results are in line with those in Models 2 and 3 with the coefficient on Green 
invention innovation being positive but not statistically significant (β = 0.000655, 
p > 0.1) and the coefficient on Green utility-model innovation being positive and 
statistically significant (β = 0.00121, p < 0.05). Therefore, Hypothesis 1a is not sup-
ported and Hypothesis 1b received strong empirical support.

Model 5 includes the interaction effect of Older firm and Green invention 
innovation on firm performance. And results reveal that it is positive and statis-
tically significant (β = 0.00323, p < 0.05). To better understand the statistically 
significant coefficient of the interaction term accompanied by a not-statistically-
significant finding on the main relationship, we plot the moderating effect in 
Fig.  1. The y-axis and the x-axis represent the dependent variable (Net profit 
margin) and green invention innovation level, respectively. It is interesting to 
observe that the net profit margin increases with an increase in green inven-
tion innovation for older firms (represented by the dotted line). It is even more 

Fig. 1   Interaction effect of old 
firm and green invention innova-
tions on net profit margin
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interesting that the figure shows a negative relationship between green inven-
tion innovation and net profit margin for younger firms. Hypothesis 2a is thus 
supported.

Hypothesis H2b predicts that the positive association between Green utility-
model innovation and performance is stronger for older firms. Model 6 reveals that 
the coefficient of the interaction term between Older firm and Green utility-model 
innovation is positive and statistically significant (β = 0.00544, p < 0.1), providing 
evidence that supports Hypothesis 2b. Model 7 includes both independent variables 
and their interaction terms. The results show both interaction terms remain statisti-
cally significant (β = 0.00206, p < 0.1; β = 0.00457, p < 0.1), consistent with findings 
in Models 5 and 6. Thus, our second set of hypotheses are supported. We also plot 
the interaction effect of Older firm and Green utility-model innovation on firm per-
formance in Fig. 2. As shown, net profit margin (y-axis) increases with increases in 
green utility-model innovation (x-axis) for older firms (the dotted line). The figure 
also shows a negative association between green utility-model innovation and net 
profit margin for younger firms.

Robustness test

Firms listed on Growth Enterprise Market are characterized by great growth 
potential (Zhen, 2013). In order to examine our empirical findings not influ-
enced by market characteristics, we test our models again after excluding firms 
listed on Growth Enterprise Market. And the findings are reported in Table  3 
(see Appendix). Models 1 and 2 re-test Hypothesis 1a and Hypothesis 1b, pre-
dicting that Green invention innovation and Green utility-model innovation pos-
itively influence performance, respectively. And Model 3 adds both independent 
variables. The results reveal that the positive impact of Green invention innova-
tion on performance is not statistically significant; and the Green utility-model 

Fig. 2   Interaction effect of old 
firm and green utility-model 
innovations on net profit margin
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innovation exerts a significant and positive impact on performance, which con-
firms empirical findings regarding H1a and H1b above. Models 4 and 5 re-test 
the interaction effects of Older firm and Green invention innovation, Older firm, 
and Green utility-model innovation on performance. Results manifest that both 
interaction terms are statistically significant (β = 0.00176, p < 0.1; β = 0.00282, 
p < 0.05). Model 6 includes both independent variables, Green invention innova-
tion and Green utility-model innovation, and their interaction terms. The results 
reveal that the interaction term of Older firm and Green invention innovation 
share the same positive sign with our finding of H2a above, and the interaction 
term of Older firm and Green utility-model innovation is statistically signifi-
cant, confirming our empirical findings above.

Discussion and conclusions

Our research investigates the impact of green entrepreneurship proxied by green 
innovation on SME performance and whether the association is different between 
older firms and younger firms using data of 1667 firms listed on the SME board 
and GEM in China during the period from 2010 to 2019. Results suggest that 
green utility-model innovation exerts a significant and positive impact on perfor-
mance. However, we fail to find evidence supporting that green invention innovation 
positively influences firm performance. This may be because of the distinctions of 
utility-model innovation comparing with invention innovation. Utility-model inno-
vation is characterized by lower application criteria, cheaper fees and shorter appli-
cation duration, and shorter legal protection duration (Prud’homme, 2017). That is, 
the shorter granting process allows fast commercialization of technologies, which 
plays a critical role in technologies with a shorter lifecycle (Suthersanen, 2006). 
Our results also suggest that the effect of green invention/utility-model innovation 
on SME performance is stronger for older firms. It seems extremely challenging for 
younger SMEs to benefit from any green entrepreneurship initiative, invention, or 
utility based.

Our research makes several theoretical and managerial contributions. First, this 
research enriches green entrepreneurship literature by differentiating different types 
of green innovation. Our findings on the varying effects of green invention vs. green 
utility-model innovation enrich the current understanding in respect of the associa-
tion between green entrepreneurship and performance. At least in the context of this 
study, green invention innovation does not contribute to SME performance. While 
prior research has focused on the overall green entrepreneurship, we demonstrate 
that the richness and complexity of firms’ green entrepreneurial initiatives are 
important for future studies to take into consideration.

Second, our research contributes to green entrepreneurship literature by offering 
a comparison older and younger firms in respect of the effect of green entrepreneur-
ship on firm performance. Our empirical findings suggest that older firms benefit 
from green entrepreneurial activities. However, younger firms do not benefit from 
either type of green innovation. It will be worthwhile for future studies to investigate 
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whether age plays a role in large firms’ green entrepreneurship initiatives. Consider-
ing the theoretical arguments on the accumulation of experience, knowledge, and 
resources over time, we speculate that age would play a similarly important role for 
large firms as well. Future research avenues along this theme are promising.

Lastly, we fille the research gap of the existing green entrepreneurship literature that 
focuses on large firms and has largely overlooked SMEs when it comes to environmen-
tal strategy. By use of firm data collected from SME board and GEM in China, this 
research enriches our understanding of the association between environment-friendly 
innovations and performance. Our findings support that green innovations give small 
and medium-sized firms incentive to engage in environment-related innovations.

Our study also makes managerial contributions. For instance, with increasing atten-
tion to environmental protection from the public, firms are facing the challenge to go 
“green”. Green innovation, as the essence of green entrepreneurship, can boost eco-
nomic growth. Firms may adopt different innovation strategies to cope with pressure 
from local government and stakeholders (e.g. customers). Given the consensus that 
younger firms have limited resources, policymakers of younger firms may concern 
other types of investment in environment-related activities, apart from green innova-
tions. For instance, adopting energy-saving equipment. As our findings suggested, 
green innovations do not bring benefits for younger firms. Investment in green innova-
tions is accompanied by uncertainty, meaning that green innovations are very risky. To 
put it differently, green innovations are challenges to younger firms since younger firms 
are lack of accumulated resources and knowledge necessary to produce green innova-
tions. Younger firms may suffer a great loss due to failures of green R&D experiments.

There are limitations in this study. First, we only focus on firms listed on the 
SME board and GEM in China, which limits the generalization of empirical find-
ings. Environment-related regulations are variations across countries. Thus, fur-
ther study with a broader empirical context is needed. In addition, we use green 
patents to measure a firm’s green entrepreneurial activity. Green patents can cap-
ture efforts that a firm makes in protecting the environment. However, it may be 
not a good measurement when a firm adopts other kinds of green entrepreneur-
ial strategies such as adopting energy-saving facilities, utilizing environment-
friendly materials, and so forth. Future studies may consider a measurement of 
green innovation that captures a wide variety of green innovative activity. Fur-
thermore, we fail to find empirical evidence supporting the hypothesis that green 
invention innovation positively influences firm performance. Green invention 
innovation is characterized by higher application criteria, longer granting pro-
cess, and long legal protection duration, which may be more severe for SMEs. 
Our results suggest that SMEs benefit from green utility-model innovation, not 
green invention innovation. To put it differently, SMEs benefit from green util-
ity innovation that has a lower cost. The future study therefore may investigate 
the effects of characteristics of green innovation and further examine its impact 
on performance. Future research may also explore whether there are differences 
between SMEs and their large established counterparts concerning the benefit 
from green innovation. Large established firms are distinguished with resource 
advantages, thus green innovation preference and its impact on performance may 
vary between large firms and SMEs.
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