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Abstract
Purpose – Drawing on legitimacy theory and organisational learning theory, this study aims to investigate the 
short- and long-term effects of green exploitative innovation and green exploratory innovation on export 
performance in emerging market firms (EMFs). 
Design/methodology/approach – The authors use a high-dimensional fixed effects model to analyse panel 
data comprising 30,411 firm-year observations from companies listed in China over the period of 2010–2023. 
Findings – Findings reveal that green exploitative innovation has a significantly positive effect on short-term 
export performance but has no significant effect on long-term export performance. In addition, green exploratory 
innovation has no significant effect on short-term export performance but has a significantly positive effect on 
long-term export performance. Moreover, when EMFs’ environmental protection experience is low, the effect of 
green exploitative innovation on export performance shifts from the short term to the long term, and the effect of 
green exploratory innovation on export performance disappears entirely in short and long terms. 
Originality/value – The findings contribute to two streams of recent research. Firstly, the authors advance the 
international business literature by clarifying the differential short- and long-term effects of green exploitative 
innovation and green exploratory innovation on the export performance of EMFs. Secondly, the authors 
identify environmental protection experience as a key boundary condition that shapes the influence of green 
innovation on EMFs’ export performance, providing a more nuanced understanding of this relationship. 

Keywords Green innovation, Export performance, Exploitation, Exploration, Organisational learning

Paper type Research paper

1. Introduction
Emerging market firms (EMFs) have accounted for nearly half of global trade since the 
beginning of the 21st century (World Trade Organization, 2021), yet they still face legitimacy 
challenges when entering host countries (Bui et al., 2025; Deng et al., 2018; Shu et al., 2024; 
Wu et al., 2021; Zhang, 2022). A key reason for this is that emerging market economies often lag 
behind developed economies in environmental protection and conservation (Yang et al., 2022; 
Luo et al., 2023). As a result, stakeholders in host countries may hold implicit biases, viewing 
EMFs as environmentally unfriendly actors or seekers of “pollution havens” (Du, 2015; Liu and 
Xiao, 2022). In recent years, amidst energy crises and growing environmental pressures, EMFs 
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have been actively, and often necessarily, ramping up investments in green innovation to balance 
environmental sustainability with economic performance (Orazi and Chan, 2020; Reihlen et al., 
2022; Shu et al., 2024). Green innovation not only enables EMFs to develop ecofriendly 
products and gain first-mover advantages (Fernando et al., 2019; Galbreath, 2019; Takalo and 
Tooranloo, 2021; Xie and Zhu, 2021a, 2021b) but also helps foster environmental responsibility, 
thereby enhancing their legitimacy (Poussing, 2019). Given the legitimacy barriers EMFs 
encounter in export markets (Deng et al., 2018; Shu et al., 2024; Wu et al., 2021; Zhang, 2022) 
and the strategic importance of green innovation in overcoming such challenges (Poussing, 
2019), understanding how green innovation affects the export performance of EMFs is of 
significant theoretical and practical value.

Our research is driven by a gap in the existing literature, which has primarily examined the 
overall effect of EMFs’ green innovation on export performance (Shu et al., 2024), without 
distinguishing between different types of green innovation – despite their meaningful 
differences (Fang and Na, 2020; Sousa et al., 2020). Moreover, prior studies have largely 
adopted a static perspective, overlooking the role of time in shaping these effects, potentially 
leading to incomplete or imprecise conclusions. To address these limitations, we build on 
prior research by categorising green innovation into two types: green exploitative innovation 
and green exploratory innovation (Cao and Feng, 2022; March, 1991; Tao et al., 2023). 
Drawing on legitimacy theory and organisational learning theory, we explore how each type 
of green innovation influences EMFs’ export performance over time.

Drawing on patent and financial data from China’s listed firms (2010–2023), our study 
demonstrates that the effects EMFs’ green exploitative innovation and green exploratory 
innovation on export performance evolve over time. Specifically, green exploitative innovation 
significantly enhances short-term export performance but shows no notable effect in the long 
run, whereas green exploratory innovation yields no short-term benefits yet positively 
influences long-term export outcomes. However, these positive effects diminish when EMFs 
lack environmental protection experience: that is, the benefit of green exploitative innovation 
shifts from the short to the long term, whereas green exploratory innovation ceases to affect 
export performance altogether. These findings offer fresh perspectives on how green innovation 
shapes EMF performance in the context of international trade.

The remainder of our paper is organised as follows. Section 2 discusses the theoretical 
foundations, followed by the development of hypotheses. Next, Section 3 introduces the 
research methodology, sample and variable measurement. Section 4 presents the empirical 
results, such as baseline regression results, robustness tests and further analysis. Finally, 
Section 5 concludes our paper by discussing the main findings, theoretical contributions, 
managerial contributions, research limitations and direction for future research.

2. Theoretical background and hypothesis development
2.1 Emerging market firms’ export: a legitimacy-based view
Legitimacy refers to the extent to which an organisation or its actions are perceived as 
appropriate, proper and acceptable within a socially constructed system of norms and beliefs 
(Suchman, 1995), and it is critical to organisational survival and development (Zimmerman 
and Zeitz, 2002). According to new institutional economics, EMFs must align with the 
formal and informal institutions of host countries to gain stakeholder recognition and 
support, thereby obtaining and maintaining organisational legitimacy (Marano et al., 2017; 
Ramachandran and Pant, 2010; Reinecke and Donaghey, 2021; Ruef and Scott, 1998) to 
enhance their chances of survival in host countries (Maitland and Sammartino, 2015; Shu 
et al., 2024; Suchman, 1995).
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Social audiences and regulatory authorities represent the two primary sources of 
legitimacy (Bitektine, 2011; Zhang, 2022). For social audiences, EMFs must align their 
behaviours with the widely accepted values, common knowledge and conventional practices 
of the host country to gain public recognition and acceptance (Bitektine, 2011; Certo and 
Hodge, 2007; Reuber et al., 2021; Tippmann et al., 2023). For regulatory authorities, EMFs 
can only secure market access by meeting the host country’s regulatory requirements, as 
governments closely monitor and evaluate whether EMFs’ activities and characteristics align 
with their long-term economic, political and social objectives (Mithani, 2023; Shu et al., 
2024; Thornton et al., 2012).

Given that emerging market economies often lag behind developed economies in terms of 
environmental protection and conservation (Luo et al., 2023; Yang et al., 2022), they 
frequently face negative perceptions and unfavourable stereotypes in host countries. These 
biases portray them as environmentally unfriendly actors and seekers of pollution havens 
(Du, 2015; Liu and Xiao, 2022). Green innovation refers to innovations in products, 
processes, services and management that not only create value for customers and firms but 
also significantly reduce harmful effects on the environment (Galbreath, 2019; Hojnik and 
Ruzzier, 2016; Liu and Xiao, 2022). Through green innovation, EMFs can develop green 
products, use ecofriendly packaging, adopt green production processes and implement end- 
of-pipe pollution control measures (Guo et al., 2021; Xie and Zhu, 2021). From a legitimacy 
perspective, green innovation facilitates EMFs in establishing legitimacy in host countries, 
thereby promoting their export activities (Shu et al., 2024). For social audiences in host 
countries, green innovation helps EMFs build an environmentally responsible image and 
advocate for relevant norms and values, thereby enhancing corporate reputation and green 
social influence (Fernando et al., 2019; Shu et al., 2020; Xie and Zhu, 2021). For regulatory 
authorities, green innovation enables EMFs to comply with environmental regulations, 
thereby gaining legitimacy and overcoming market entry barriers (Bansal and Clelland, 
2004; Shu et al., 2024).

2.2 Green exploitative innovation and green exploratory innovation
Referring to previous studies (March, 1991; Cao and Feng, 2022; Tao et al., 2023), we divide 
green innovation into green exploitative innovation and green exploratory innovation for the 
following reasons: Firstly, these two types of innovation correspond to distinct organisational 
learning processes – experiential and experimental learning – which firms leverage to 
address most of challenges in either their existing or emerging product-market domains 
(Gupta et al., 2006). Secondly, significant differences exist between these two types of 
innovation in terms of R&D cycle, uncertainty and predictability of results, which can affect 
the timing of their economic value generation (Fang and Na, 2020; Sousa et al., 2020).

Green exploitative innovation refers to the subtle improvement of organisations’ existing 
green products, services and technology platforms (Cao and Feng, 2022; Li et al., 2008; 
Mueller et al., 2013; Ngo et al., 2019). Typically driven by experiential learning (Gupta 
et al., 2006), green exploitative innovation centres on using experiential learning, refining 
existing knowledge and perfecting existing green technologies and processes to enhance the 
environmental protection efficiency of firms, thereby ensuring a safe short-term return (Cao 
and Feng, 2022; Koryak et al., 2018; Sousa et al., 2020).

By contrast, green exploratory innovation requires significant innovation in organisations’ 
existing green activity processes, procedures, products, services and technologies (Li et al., 2008; 
Mueller et al., 2013; Ngo et al., 2019; Tao et al., 2023). It advocates deviating from the status quo 
by focusing on experimenting with new alternatives and promoting the extensive search for new 
and alternative solutions, which often generate risks and uncertain returns (Liu and Xiao, 2022; 
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Sousa et al., 2020). Previous studies have suggested that green exploratory innovation is mainly 
driven by experimental learning (Gupta et al., 2006). Experimental learning encourages firms to 
acquire knowledge by discovering emerging or unmet customer needs, developing innovative 
solutions and generating value by exploring previously unexploited market opportunities (Lisboa 
et al., 2013; Mueller et al., 2013). Thus, although green exploratory innovation often comes with 
risks and uncertain returns, it enables firms to create new knowledge and achieve positive long- 
term performance effects (Cassia and Magno, 2021; Dasí et al., 2015; Fang and Na, 2020; Rua, 
2018).

Given that green exploitative innovation and green exploratory innovation have distinct 
short- and long-term effects – with the former addressing current market demands and the 
latter facilitating adaptation to future market changes (Fang and Na, 2020; Lisboa et al., 2013; 
Sousa et al., 2020) – we follow established research practices (Sousa et al., 2020) and 
structure our hypothesis across two time periods: T (short-term export performance; i.e. 
export performance in the current period) and T + 1 (long-term export performance; i.e. export 
performance lagged by one period).

2.3 Green exploitative innovation and export performance
Exploitative innovation, which relies on experiential learning and focuses on refining and 
reusing existing knowledge (Gupta et al., 2006; March, 1991), ensures a low-risk and 
immediate sales growth when extending operations overseas (Sousa et al., 2020). Specifically, 
experiential learning focuses on understanding current customer needs, leveraging existing 
market information, analysing competitive products and services in established market 
domains and using pre-existing market connections (Lisboa et al., 2013). Such a learning 
process ensures the efficient and appropriate utilisation of firms’ current expertise and skills, 
thereby enabling the refinement of their existing products, services or methods with higher 
quality and/or cost efficiency (Dasí et al., 2015). Therefore, green exploitative innovation 
ensures that firms’ current green expertise is used appropriately and effectively (Cao and 
Feng, 2022; Tao et al., 2023) This allows companies to better understand how their products 
perform in export markets, thereby laying the foundation for subsequent product 
improvements (Sousa et al., 2020).

We propose that there exist differences in the effect of EMFs’ green exploitative innovation 
on their short- and long-term performance for two reasons. Firstly, green exploitative innovation 
involves subtle improvements to existing green products, services and technology platforms 
(Cao and Feng, 2022; Li et al., 2008; Mueller et al., 2013; Ngo et al., 2019), which enable 
EMFs to pursue higher efficiency, thereby contributing to the improvement of short-term 
financial and environmental performance (Cao and Feng, 2022; Fang and Na, 2020). Secondly, 
green exploitative innovation has low costs and relatively low innovation (Cao and Feng, 2022; 
Tao et al., 2023). It is mainly developed as a solution to relatively simple practical problems 
(Kim et al., 2012) and has strong substitutability over a long period of time (Beneito, 2006). 
Thus, we expect that although EMFs’ green exploitative innovation has a positive effect on 
short-term export performance, its influence on long-term export performance is less significant. 
Hence, we propose the following hypotheses:

H1. Green exploitative innovation (T) in an EMF is positively associated with its short- 
term export performance (T).

H2. Green exploitative innovation (T) in an EMF does not have a significant effect on its 
long-term export performance (T + 1).
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2.4 Green exploratory innovation and export performance
Exploratory innovation relies on experimental learning (Gupta et al., 2006), with a focus on 
creating entirely new products and services that have yet to be commercialised. It addresses 
emerging opportunities by developing new technologies and expanding product offerings, 
thereby ensuring long-term sales growth during international business expansion (Sousa et al., 
2020). Specifically, experimental learning emphasises trial and exploration, enabling firms to 
learn by uncovering new or unrecognised customer needs, identifying novel solutions and 
creating value by addressing untapped market opportunities (Mueller et al., 2013; Ngo et al., 
2019; Tao et al., 2023). Firms pursuing unique and progressive innovations are most likely to 
achieve market and technological leadership (Jiang and Yao, 2023; Xie and Zhu, 2021). 
Therefore, green exploratory innovation not only creates opportunities for shaping new 
customer preferences and providing novel environmental solutions (Cao and Feng, 2022), but 
also enables EMFs to broaden their market base by offering products and services that are more 
environmentally efficient than existing alternatives (Sousa et al., 2020; Tao et al., 2023).

Consistent with green exploitative innovation, we propose that there exist differences in 
the effect of EMFs’ green exploratory innovation on their short- and long-term performance. 
The reason is that compared with the relatively common green exploitative innovation, green 
exploratory innovation is characterised by discontinuity, high uncertainty and high 
complexity (Gong et al., 2017; Fang and Na, 2020). Although it offers new environmental 
solutions (Cao and Feng, 2022), these innovations require time for host country markets to 
accept and adopt them (Shu et al., 2024). Therefore, we expect that EMFs’ green exploratory 
innovation will have a positive effect on long-term export performance, but its effect on 
short-term export performance is insignificant. We propose the following hypothesis:

H3. Green exploratory innovation (T) in an EMF has does not have a significant effect 
on its short-term export performance (T).

H4. Green exploratory innovation (T) in an EMF is positively associated with its long- 
term export performance (T + 1).

Figure 1 shows our conceptual model and hypotheses.

Figure 1. Conceptual model and hypotheses 
Source: Figure by the authors 

3. Methods
3.1 Sample and data collection
Our sample includes China’s listed firms from 2010 to 2023, selected for two main reasons. 
Firstly, as an export-oriented economy, China has become a global leader in innovation 
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investment and export volume over the past few decades (Wu et al., 2021; Zhang and Jedin, 
2023). Secondly, in response to growing environmental challenges, many Chinese firms have 
actively pursued green development in recent years (Yu et al., 2021). Thus, studying Chinese 
firms provides meaningful insights for EMFs seeking to understand the link between green 
innovation and export performance. We set 2010 as the starting point because the World 
Intellectual Property Organization (WIPO) officially introduced the classification code for 
environmental patents that year, enabling the identification of green patents.

To ensure the effectiveness of the analysis, the processing of the raw data in this study is 
as follows:

• Due to the characteristics of the asset liability structure and regulatory policies in the 
financial industry, we exclude samples of strong financial listed firms.

• We also exclude samples of firms that have incurred operating losses for two 
consecutive years or more during the observation period.

• Samples lacking key variables or containing significantly abnormal data are 
removed.

• Before conducting a regression analysis, we perform a 1% truncation on both ends of 
the continuous variable.

Finally, we obtain 30,411 firm–year observations from 2010 to 2023. Table 1 shows the firm- 
year observations and industry distribution of the full sample.

Table 1. Firm-year observations and industry distribution of the total sample

Observations Industry distribution of the total sample

Year N Industry
Proportion 
(%) Industry

Proportion 
(%)

2010 1,314 Computer, communication manufacturing 10.28 Electric power generation and 
supply

1.53

2011 1,531 Chemical raw material and chemical 
product manufacturing

7.05 Instrument manufacturing 1.47

2012 1,726 Special equipment manufacturing 7.01 Textile 1.46
2013 1,758 Pharmaceutical 6.60 Railway, ship, aerospace 

manufacturing
1.40

2014 1,800 Electrical machinery and equipment 
manufacturing

6.33 Agricultural and sideline food 
processing

1.37

2015 1,921 Software and information technology 
services

4.70 Civil engineering construction 1.33

2016 2,181 General equipment manufacturing 4.38 Food manufacturing 1.29
2017 2,387 Automotive manufacturing 3.53 Alcohol, beverage and refined 

tea manufacturing
1.29

2018 2,358 Real estate 3.48 Textile and apparel 1.22
2019 2,364 Retail 2.93 Internet and related services 1.12
2020 2,484 Non-metallic mineral products 2.75 Business services 1.12
2021 2,899 Rubber and plastics products 2.64 Professional technical services 0.88
2022 2,619 Metal products 2.19 Road transportation 0.84
2023 3,069 Non-ferrous metals smelting and rolling 2.04 Paper and paper products 0.92
Total 30,411 Wholesale trade 1.94 Others (53 industries) 14.93

Source(s): Table by the authors
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We use a multiple regression model with fixed effects estimators for empirical analysis. 
The reason for using a fixed effects model is that it can estimate the individual heterogeneity, 
temporal heterogeneity and potential endogeneity errors in the disturbance term, thereby 
improving the consistency of the estimation results (Certo et al., 2017). In addition, to 
improve the robustness of the estimation results, this paper uses firm-level clustering robust 
standard errors in the estimation.

3.2 Variables and measures
3.2.1 Dependent variable. In line with previous research (Aksoy et al., 2024; Bertrand, 
2011; Jean et al., 2021; Li et al., 2019; Shu et al., 2024), we assess a firm’s export 
performance by examining its export sales. We define export performance as the natural 
logarithm of the total export sales (in thousands of US dollars) to all countries (Katsikeas 
et al., 2000; Shu et al., 2024). Instead of focusing on export intensity, which is the ratio of 
export sales to total sales, we prioritise the volume of export sales because export intensity 
measures the degree of a firm’s internationalisation but does not capture the actual revenue 
generated from international activities (Verwaal and Donkers, 2002). Furthermore, export 
intensity depends on domestic and export sales, making it less accurate in reflecting 
fluctuations in export sales (Shu et al., 2024). In analysing short-term effects (T), we use the 
current export performance, whereas for long-term effects (T + 1), we use the export 
performance from the previous period (Sousa et al., 2020). The data are sourced from the 
WIND database.

3.2.2 Independent variables. Consistent with prior studies (Beneito, 2006; Guan and 
Liu, 2016; Kim et al., 2012), we use the number of granted green utility patents and green 
invention patents as measures of green exploitative innovation and green exploratory 
innovation. The reasons are as follows: Firstly, utility model patents are defined as patents 
that pursue small-scale and marginalised innovation (Beneito, 2006), emphasising the output 
of exploitative learning activities (Huang, 2009) and reflecting the concept of exploitative 
innovation (Liu et al., 2015). Secondly, invention patents are defined as “patents with 
novelty, non-obviousness and industrial applicability” (Kim et al., 2012), emphasising the 
output of exploratory learning activities (Huang, 2009) and reflecting the concept of 
exploratory innovation (Liu et al., 2015). Finally, granted green patents are more appropriate 
for representing a firm’s actual situation regarding green innovation than green patent 
applications (Liu and Xiao, 2022).

The green patent data are obtained from the Chinese Research Data Services Platform 
(CNRDS) and WIPO. The WIPO divides green technology into seven fields in 2010, 
including alternative energy production and energy conservation. These data cover about 200 
topics directly related to environmentally friendly technologies and are represented by 
different IPC numbers. We obtain patent data from the CNRDS, which provides detailed IPC 
information on firms applying for patents in each year. By matching the IPC numbers of 
green patents provided by the WIPO with the IPC numbers of all patents provided by the 
CNRDS, we obtain the number of green patents for each Chinese A-share listed company. To 
reduce the effects of extreme values, we logarithmise the number of a firm’s granted green 
utility patents and green invention patents by adding 1.

3.2.3 Control variables. According to previous research (Garrab, 2025; Luu, 2023; 
Marquis and Qiao, 2020; Shu et al., 2024; Sousa et al., 2020), we control for firm size, firm age, 
firm leverage, state-owned enterprise (SOE) status, chief executive officer (CEO’s) overseas 
background, Tobin’s Q and equity concentration. All control variable data are sourced from the 
China Stock Market & Accounting Research (CSMAR) database (for measurement, see 
Table 2).
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In addition, the firm’s export performance will be affected by macroeconomic factors that 
have not been observed during this period. Therefore, in addition to controlling for firms’ 
fixed effects, we also control for the year and industry fixed effects, where industry 
classification refers to the national economic industry classification standard (GB/T4754- 
2017) released by the National Bureau of Statistics of China in 2017.

4. Results
4.1 Descriptive statistics and correlations
Table 3 show the descriptive statistical data and correlation analysis results of the estimated 
samples in our study. From the table, the maximum correlation coefficient between all the 
variables does not exceed 0.5113, which is far below the threshold of 0.700 (Anderson et al., 
1994). In addition, the average variance inflation factors of the two models are 1.26 and 1.25. 
These indicate that multicollinearity is not a serious issue in our model (Stern and James, 2016).

4.2 Baseline regression results
Samples A and B in Table 4 show the baseline regression results of the independent variables 
of green exploitative innovation and green exploratory innovation for time periods T and 

Table 2. Measurements and data sources

Variables Symbol Measurement Data sources

Export performance EP Natural logarithm of the total export sales to all 
countries (Katsikeas et al., 2000; Shu et al., 2024)

WIND

Green exploitative 
innovation

GEI Logarithmise the number of granted green utility patents 
for by a firm by adding 1 (Beneito, 2006; Kim et al., 
2012; Guan and Liu, 2016)

WIPO; CNRDS

Green exploratory 
innovation

GER Logarithmise the number of granted green invention 
patents for by a firm by adding 1 (Beneito, 2006;  
Kim et al., 2012; Guan and Liu, 2016)

CSMAR

Firm size Size Natural logarithm of total assets (Liang et al., 2015) CSMAR
Firm age Age Natural logarithm of number of years since firms 

established (Shu et al., 2024)
CSMAR

Firm leverage Lev Ratio of total debt to total assets is used to measure it  
(Li et al., 2019; Liang et al., 2015)

CSMAR

SOE status SOE Dummy variable: 1 = state-owned firm and 0 = non- 
state-owned firm (Shu et al., 2024)

CSMAR

CEO’s overseas 
background

OB Referring to previous research, the CEO’s overseas 
background is expressed as whether they have worked 
in foreign multinational corporations, international joint 
ventures in China, overseas subsidiaries of Chinese 
multinational corporations or received education 
overseas (including Hong Kong, Macau and Taiwan). 
CEOs with any overseas background are coded as “1”, 
while those without any overseas background are coded 
as “0” (Sun et al., 2015)

CSMAR

TobinQ TQ “Tobin Q value” is used to measure it (Liang et al., 
2015)

CSMAR

Equity concentration Top Percentage of equity held by the largest shareholder  
(Xu et al., 2014)

CSMAR

Source(s): Table by the authors
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T + 1, respectively. Columns (1) and (5) display the results when only control variables are 
included. The estimated coefficients for Size and OB are both positive and significant at the 
5% level in these columns. Moreover, in terms of economic significance, a one-standard- 
deviation increase in firm size leads to a rise in short-term and long-term export performance 
by 1.6991 (1.1495 × 1.4781) and 1.4213 (1.1188 × 1.2704), respectively. Similarly, a one- 
standard-deviation increase in the CEO’s overseas background enhances short-term and 
long-term export performance by 0.0956 (0.2568 × 0.3724) and 0.1042 (0.2677 × 0.3892), 
respectively. These results align with the typical expectations found in the literature 
(Bourgeois, 1981; Love et al., 2016).

H1 predicts that green exploitative innovation is positively associated with short-term 
export performance, whereas H2 predicts that green exploitative innovation is negatively 
associated with long-term export performance. From the results of Sample A, we observe a 
statistically and significantly positive relationship between GEIt and EPt (β = 0.1173, 
p < 0.05) in Column (2), indicating that EMFs’ green exploitative innovation positively 
affects short-term export performance, which supports H1. Column (3) shows that the direct 
effect of GERt on EPt + 1 is insignificant (β = 0.1240, p > 0.1), indicating that EMFs’ green 
exploitative innovation has no effect on long-term export performance, supporting H2.

H3 predicts that green exploratory innovation is negatively associated with short-term 
export performance, whereas H4 predicts a positive correlation between green exploratory 
innovation and long-term export performance. From the results of Sample B, Column (6) 
shows that the direct effect of GEIt on EPt is insignificant (β = 0.0867, p > 0.1), indicating 
that EMFs’ green exploratory innovation has no effect on short-term export performance, 
which supports H3. Column (7) shows that the estimated value of GERt on EPt + 1 is positive 
and significant (β = 0.2362, p < 0.01), indicating that green exploratory innovation has a 
positive effect on long-term export performance, supporting H4.

4.3 Robustness test
To check the robustness of the regression results in this study, several additional tests are 
conducted. The result is shown in Table 5. Firstly, we remove the samples of firms located in 
economically developed regions. Existing studies have shown that the level of regional 
economic development has a significant effect on firm performance (Bertamino et al., 2017). 
Therefore, we exclude firm samples from Beijing, Shanghai, Tianjin and Chongqing and 
conduct a regression analysis again. Secondly, we advance the deadline for the sample to 
2017. The reason for using 2017 as the sample cut-off year is to exclude the uncertain effect 
of the US–China trade dispute that began in 2018 on Chinese firms’ exports. Thirdly, we use 
independent variable residuals to test endogeneity. The green innovation of firms may be 
related to many factors, including firm size, firm value and leverage (Liu and Xiao, 2022; 
Song and Yu, 2018). To address this endogeneity issue, we draw on the approach of previous 
research (Chen et al., 2023). All control variables in the main regression analysis and green 
exploitative innovation (green exploratory innovation) of other firms in the same year and 
industry are regressed separately for green exploitative innovation and green exploratory 
innovation. Then, the residuals of these two regression variables are used as proxy variables 
for green exploitative innovation and green exploratory innovation, and the proxy variables 
are used to reanalyse export performance. Finally, we consider board size as an additional 
control variable, as it promotes the internationalisation process of firms (Lin, 2014). 
Specifically, we measure board size using the natural logarithm of the number of board 
members plus 1. Overall, the results of this study are relatively robust.
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4.4 Further analysis
The previous section explored the relationship between green exploitative innovation based on 
experiential learning, green exploratory innovation based on experimental learning and EMFs’ 
export performance, considering the time effects. Learning is not an immediate process (Zhou 
and Li, 2012), and prior experiences influence the effectiveness of learning, which, in turn, 
affects future performance (Argote et al., 2021). Thus, we raise an important question: Does 
the foundation of prior environmental protection experience affect the relationship between 
EMFs’ green exploitative innovation, green exploratory innovation and export performance? 
Investigating this question helps refine the mechanisms through which different types of green 
innovation by EMF affect export performance. To address this, we divide the sample into two 
groups based on the year–industry median of environmental protection experience (EPEt): The 
high environmental protection experience group (EPEt = 1) and the low environmental 
protection experience group EPEt = 0), and we conduct a heterogeneity test. We choose the 
corporate environmental score as a proxy for EMFs’ environmental protection experience, 
with data sourced from the Sino-Securities Index Information Service (Shanghai) Co. Ltd. This 
indicator has been recognised and applied by the industry and academia (Lin and Fu, 2021). 
The results are shown in Table 6.

The results show that when the environmental protection experience of EMF is high, 
green exploitative innovation promotes short-term export performance, whereas green 
exploratory innovation promotes long-term export performance. This finding is consistent 
with the results from the baseline regression. However, surprisingly, when EMFs’ 
environmental protection experience is low, the effect of green exploitative innovation on 
export performance shifts from the short term to the long term, and the influence of green 

Table 6. Results of further analysis

Variables

Sample A: Short-term effect Sample B: Long-term effect
(1) (2) (3) (4)
EPEt = 0 EPEt =1 EPEt =0 EPE = 1t

EPt EPt + 1

Sizet 1.5529*** (0.2083) 1.2629*** (0.2047) 1.2907*** (0.2561) 0.9825*** (0.2434)
Aget 1.0506 (1.2233) 1.6661 (1.3173) 0.0684 (1.9137) 2.2585 (1.6692)
Levt 1.3566* (0.6970) 0.5525 (0.6225) 0.3157 (0.8703) 1.7698** (0.7730)
SOEt 0.0625 (0.4364) 0.0861 (0.3910) 0.3083 (0.6638) 0.4842 (0.3385)
OBt 0.3168 (0.2667) 0.2102 (0.2956) 0.6964* (0.3570) 0.3232 (0.3098)
TQt −0.0030 (0.0610) −0.0093 (0.0721) 0.0694 (0.0715) 0.0368 (0.0808)
Topt −1.3532 (1.1966) −1.1059 (1.4358) −1.0492 (1.5958) −1.5337 (1.7124)
GEIt 0.1135 (0.1051) 0.1910** (0.0786) 0.2899** (0.1255) 0.0940 (0.0940)
GERt 0.1769 (0.1370) 0.0207 (0.0954) 0.2386 (0.1654) 0.1904* (0.1145)
_cons −26.0313*** (5.3871) −20.4100*** (5.5614) −17.3981** (7.0687) −16.4236** (6.7440)
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes
N 12,444 12,281 8,787 8,471
F 10.9612*** 7.9308*** 5.9618*** 5.8063***
r2_a 0.8547 0.8612 0.8646 0.8774

Note: *p < 0.1, **p < 0.05, ***p < 0.01; (.) is the t-value calculated from errors are clustered at the firm 
level; (1) dropped 887 singleton observations; (2) dropped 933 singleton observations; (3) dropped 785 
singleton observations; (3) dropped 918 singleton observations
Source(s): Table by the authors
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exploratory innovation on export performance disappears entirely, in the short and long 
terms.

We propose two reasons for the above results. Firstly, experiential and experimental 
learning are not immediate processes (Sousa et al., 2020; Zhou and Li, 2012), and the 
accumulation of prior experience influences learning outcomes, which, in turn, affects future 
performance (Argote et al., 2021). Therefore, in the absence of sufficient environmental 
protection experience, the effects of green exploitative innovation (based on experiential 
learning; Gupta et al., 2006) and green exploratory innovation (based on experimental 
learning; Gupta et al., 2006) may be significantly reduced.

Secondly, according to organisational reputation theory (Mishina et al., 2012; Paruchuri 
et al., 2021), stakeholders assess an organisation’s reputation based on what it can do (e.g. its 
useful capabilities and resources) and what it is likely to do (e.g. its goals and behavioural 
intentions). Therefore, whether an EMF can ultimately achieve high export performance 
depends not only on its investments in green innovation but also on its capabilities and 
resources to effectively leverage green innovation (Paruchuri et al., 2021). Environmental 
protection experience can, to some extent, reflect a firm’s capabilities and resources in 
environmental protection. We propose that when an EMF has low environmental protection 
experience, the host country’s social audiences and regulatory authorities may perceive that 
the EMF lacks the ability and resources to effectively leverage green innovation (especially 
green exploratory innovation), which may result in them taking longer to accept (or even 
failing to accept) the EMF’s products and services related to green innovation, thereby 
affecting the EMF’s export performance.

The above reasons lead to a shift in the effect of green exploitative innovation on export 
performance from the short term to the long term, whereas the effect of green exploratory 
innovation on export performance disappears entirely in the short and long terms.

5. Discussion
5.1 Conclusions
Leveraging patent and financial data from China’s listed firms (2010–2023), our study 
reveals that the effect of EMFs’ green exploitative innovation and green exploratory 
innovation on export performance varies over time. Specifically, green exploitative 
innovation has a significantly positive effect on short-term export performance but has no 
significant effect on long-term export performance. In addition, green exploratory innovation 
has no significant effect on short-term export performance but has a significantly positive 
effect on long-term export performance. Moreover, these positive relationships become 
weaker when EMFs’ environmental protection experience is low. The effect of green 
exploitative innovation on export performance shifts from the short term to the long term, 
and the effect of green exploratory innovation on export performance disappears entirely in 
short and long terms.

5.2 Theoretical contributions
Our findings contribute to two streams of recent research. Firstly, we advance the international 
business literature by clarifying the differential short- and long-term effects of green exploitative 
innovation and green exploratory innovation on the export performance of EMFs. Although 
prior studies have examined the effect of green innovation on EMFs’ export performance (Shu 
et al., 2024), they have largely treated green innovation as a monolithic concept, neglecting the 
meaningful distinctions between its various forms (Fang and Na, 2020; Sousa et al., 2020). This 
lack of differentiation risks leading to oversimplified or inaccurate conclusions. To address this 
gap, our study differentiates between green exploitative and green exploratory innovation 
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through the lens of organisational learning (March, 1991; Cao and Feng, 2022; Tao et al., 2023) 
and reveals that their effects on export performance vary over time. This insight deepens our 
understanding of how green innovation can serve as a strategic asset for EMFs in cultivating 
sustainable competitive advantages in international markets (Shu et al., 2024).

Secondly, we identify a key boundary condition that shapes the effect of green innovation 
on EMFs’ export performance, offering a more nuanced understanding of this relationship. 
Specifically, a heterogeneity analysis based on environmental protection experience reveals 
that when such experience is low, the positive short-term effect of green exploitative 
innovation shifts to the long term, and the effect of green exploratory innovation disappears 
entirely. Two perspectives help explain these findings:

(1) learning is a cumulative process, and prior experience enhances its effectiveness, 
thereby influencing future performance (Argote et al., 2021; Zhou and Li, 2012); 
and

(2) achieving high performance requires not only innovation input but also the 
capability and resources to leverage it effectively (Mishina et al., 2012; Paruchuri 
et al., 2021).

Our study extends the literature on green innovation by highlighting the role of 
environmental protection experience in shaping how green innovation affects EMFs’ export 
outcomes.

5.3 Managerial contributions
Our study offers practical insights for EMF managers aiming to expand into international 
markets. Firstly, green innovation should be prioritised as a strategic tool for building 
competitive advantage abroad. As EMFs may face negative perceptions and stereotypes in 
host countries (Du, 2015; Liu and Xiao, 2022), green innovation can enhance their 
environmental image, promote relevant values and boost reputation and social influence 
(Fernando et al., 2019; Xie and Zhu, 2021; Shu et al., 2020). It also supports compliance 
with environmental regulations, helping firms gain legitimacy and reduce entry barriers (Shu 
et al., 2024). In addition, given the differing temporal effects of green exploitative and 
exploratory innovation on export performance, EMFs should tailor their green innovation 
strategies to align with long-term organisational goals and ensure sustained influence.

Secondly, managers should recognise that insufficient environmental protection experience can 
significantly weaken the positive effect of green innovation on export performance. For EMFs with 
limited experience in this area, they must avoid more demanding green exploitative innovation and 
instead allocate more resources to green exploratory innovation to foster long-term export growth. 
At the same time, they should actively accumulate environmental protection experience to better 
leverage the value of green exploitative and green exploratory innovation.

5.4 Limitations and future research
Although our study provides valuable insights, we acknowledge some limitations that can 
guide future research. Firstly, our study uses China’s listed firms as samples may not reflect 
the characteristics of all EMFs, which lead to a lack of universality in the research results. 
Therefore, future research is encouraged to include more samples of EMFs to corroborate 
our findings. Secondly, future research can also examine the importance of other 
heterogeneity factors that are not considered in our study. For example, a beneficial direction 
for future research is to explore the effects of different types of green innovation on EMFs’ 
export performance under different export experiences, as more export experienced firms 
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can better focus on seizing the most profitable opportunities in overseas markets (Sousa 
et al., 2020).

Data availability
Data supporting the research results were obtained from the China Stock Market & Accounting 
Research (CSMAR) Database, Chinese Research Data Services (CNRDS) Database, World 
Intellectual Property Organization (WIPO) and WIND Database.
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