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A B S T R A C T

Green innovation serves as a pivotal approach to address environmental challenges and drive sustainable eco-
nomic development. Using a sample of companies listed on the Shanghai and Shenzhen A-share markets from 
2003 to 2024, this study empirically examines how conglomerates affect corporate green innovation. The results 
show that conglomerates significantly enhance green innovation—particularly in enterprises located in regions 
with stricter environmental regulations and those with executives possessing stronger environmental awareness. 
Mechanism tests reveal that the alleviation of “financing constraints” through the internal capital market and the 
compensation for “knowledge gaps” through the internal knowledge network are key channels through which 
conglomerates drive green innovation within their member enterprises. These findings not only contribute to the 
literature on the role of conglomerates in environmental governance but also provide valuable insights for 
promoting the green transformation and sustainable development of enterprises.

Introduction

Green innovation is a critical driver of carbon emission reduction and 
sustainable development. Enterprises, as the primary consumers of 
natural resources and major carbon emitters, occupy a central role in 
green innovation. Therefore, determining how to effectively promote 
green innovation has become an urgent concern. Existing studies on the 
drivers of green innovation have focused on individual firms, often 
overlooking the impact of conglomerate organizational structures. A 
conglomerate is an organizational structure composed of numerous le-
gally independent enterprises, with a pyramid hierarchy based on equity 
ownership being its predominant form (Khanna & Yafeh, 2007). As a 
common business form, conglomerates are widespread not only in 
developed countries such as Germany and Japan but also in emerging 
economies such as Turkey and Thailand. In China, conglomerates form 
the backbone of privately listed enterprises. With the ongoing deepening 
of State-owned enterprise reforms, State-owned conglomerates are also 
continuously expanding. Therefore, we examine the impact of con-
glomerates on green innovation and its underlying mechanisms, which 
is crucial for enhancing green innovation.

Compared with individual enterprises, conglomerates can establish 
internal capital markets and internal knowledge networks, providing 

member enterprises with long-term and stable financial support for in-
vestments in green innovation and diverse knowledge on cutting-edge 
low-carbon technologies, thus helping to promote green innovation of 
member enterprises. However, conglomerates may also provide member 
enterprises with room for internal pollution transfer, which further ag-
gravates the “insufficient incentives” for green innovation and inhibits 
green innovation. Therefore, whether conglomerates can alleviate 
financing constraints and knowledge shortcomings through internal 
capital markets and internal knowledge networks and, thus, improve or 
inhibit enterprise green innovation through internal pollution transfer 
remains an untested empirical question.

The numerous conglomerates unique to China provide fertile 
research ground for investigating the effect of conglomerate organiza-
tional forms on green innovation. On the one hand, in emerging market 
economies, the pyramid structure derived from conglomerates can be 
used as an alternative protection mechanism to reduce government 
intervention in enterprise operations (Fan et al., 2013). Consequently, 
China has a fairly large number of conglomerates compared to other 
countries. On the other hand, China has maintained a State-dominated 
financial system, with the government overseeing the allocation of 
financial resources in both the banking sector and the securities market. 
This government-guided allocation of financial resources tends to favor 
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a select group of large State-owned enterprises that are vital to the 
country’s economic development and the growth of specific regions. 
However, securing financing through the State-controlled financial 
system is a challenge for most non-State-owned enterprises, which often 
experience significant financial disincentives. In such cases, conglom-
erates can serve as internal capital markets, helping to alleviate the 
financial constraints experienced by private enterprises.

Our examination of the impact of conglomerates on corporate green 
innovation in China reveals that conglomerates significantly promote 
corporate green innovation. This effect is pronounced in enterprises in 
regions with higher environmental regulatory intensity and those with 
executives with higher environmental awareness. The mechanism test 
reveals that the financing difficulties alleviation of the internal capital 
market, as well as the knowledge spillover effects of the internal 
knowledge network, are important channels for conglomerates to pro-
mote green innovation among member enterprises.

Our study makes the following contributions. First, we examine the 
impact of organizational linkages on member enterprises’ green inno-
vation from the perspective of the organizational form of conglomerates, 
which further enriches the research related to the precedent conditions 
of enterprises’ green innovation. In-depth discussions about the influ-
encing factors of green innovation have been conducted at the macro- 
and micro-level, focusing on environmental regulatory policies (Fang 
et al., 2021), corporate culture (Sengüllendi et al., 2024; Huang et al., 
2024), corporate resource capabilities (Xie & Wang, 2025; Zhang et al., 
2025), and executive characteristics (Jian et al., 2024; Yang & Liu, 
2023) while ignoring the influence of group organizational forms. Sec-
ond, we enrich the research on the environmental governance effects of 
conglomerates from the perspective of green innovation. Existing 
studies have focused on examining the financial characteristics of con-
glomerates, including operating advantages (Siegel & Choudhury, 2012; 
Hamelin & Lefebvre, 2025), Financing efficiency (Buchuk et al., 20l4; 
Almeida et al., 2015), and market valuation (Ducret & Isakov, 2024). 
However, research on the effectiveness of environmental governance of 
conglomerates needs to be supplemented. As a key component of envi-
ronmental strategy, enterprise green innovation can well reflect the 
environmental governance effect of the enterprise. Third, the research 
findings have important implications for policy-makers and enterprises. 
Our findings reveal that conglomerates can promote green innovation, 
which is intimately related to external environmental regulation and the 
internal environmental awareness of corporate managers. Therefore, 
policy-makers should encourage the development of conglomerates and 
support merging and reorganization among enterprises, per 
market-oriented principles. They should also promote environmental 
regulations. Enterprises should form executive teams that possess keen 
environmental awareness to fully exploit the internal capital market and 
internal knowledge network of the conglomerate to foster green 
innovation.

Literature review and research hypotheses

Economic consequences of conglomerates

Enterprise groups, as a type of economic organization that straddles 
the market and the single enterprise, have attracted significant academic 
attention, and numerous studies have confirmed the advantages of 
group-affiliated operations. First, regarding production and operation, 
conglomerates efficiently organize production for a variety of resource 
inputs and respond relatively positively to industry shocks (Siegel & 
Choudhury, 2012). Member firms exhibit a greater number and variety 
of competitive actions (Kumar & Manikandan, 2024). Additionally, 
group-affiliated firms invest in more profitable projects after IPO and 
recover faster during crises such as the COVID-19 pandemic (Larrain 
et al., 2021; Hamelin & Lefebvre, 2025). Second, regarding financing 
activities, existing research indicates that the funding recipients within 
business groups are typically small-scale, high-growth, and 

capital-intensive firms. After receiving funding, these firms show 
improved operational performance, confirming the greater efficiency of 
the group’s internal capital market (Buchuk et al., 2014; Almeida et al., 
2015). Kabbach-de-Castro et al. (2022) indicated that when business 
groups experience financing constraints, the internal capital market al-
locates funds to firms with better external financing capabilities, thereby 
enabling larger-scale investments. Moreover, groups provide support to 
subsidiaries in financial distress to prevent internal bankruptcies 
(Beaver et al., 2024). Third, in terms of market valuation—owing to 
compensating for the deficiencies in the external capital, labor, and 
technology markets—business groups demonstrate significantly better 
accounting performance and stock returns compared to standalone firms 
(Khanna & Palepu, 2000). Ducret and Isakov (2024) identified that firms 
affiliated with large, financially stable, and well-performing business 
groups are accorded higher valuations. Finally, regarding social re-
sponsibility, group-affiliated firms exhibit better corporate social re-
sponsibility performance than non-group firms and are less likely to 
misreport (Choi et al., 2019; Ahn et al., 2025). Kim and Lee (2024)
indicated that when business groups have stronger political connections, 
the probability of committing financial fraud decreases.

However, contrasting research findings do exist. First, business 
groups suffer from significant agency problems, leading to the preva-
lence of tunneling behavior (Purkayastha et al., 2022). The controlling 
shareholder expropriates the interests of minority shareholders through 
tunneling activities, such as transferring benefits from affiliates where 
they have lower cash-flow rights to those with higher cash-flow rights, 
as well as through mergers and acquisitions (Bae et al., 2002; Bertrand 
et al., 2002). Owing to the existence of tunneling, affiliated firms have 
significantly higher bond issuance interest rates than unaffiliated firms 
(Cheng et al., 2022), and experience declining operating performance 
(Bertrand et al., 2008). Uddin et al. (2024) suggested that the board 
independence of group-affiliated firms is lower than that of standalone 
firms, which impedes their financial performance. Furthermore, group 
affiliation may inhibit member firms’ organizational innovation per-
formance and entrepreneurial orientation (Min et al., 2022; Purkayastha 
& Gupta, 2023). Second, several studies have identified pollution 
transfer behavior within business groups. Chen et al. (2025) discovered 
that in the context of stringent environmental regulations, firms tend to 
reduce their own output and shift some production to unregulated firms 
within the same business group, rather than improving their energy 
efficiency. Dechezleprêtre et al. (2022) investigated pollution transfer 
within multinational corporate groups and identified that multinational 
corporations operating in multiple countries tend to shift production to 
countries with weaker regulations in response to higher environmental 
regulatory costs in certain countries. Generally, abundant research on 
conglomerates exists, but the issue of advantages and disadvantages of 
conglomerations remains controversial. Furthermore, research on the 
operation of conglomerates from the viewpoint of green innovation re-
mains scarce.

Factors influencing green innovation in enterprises

Green innovation, as a key support for achieving low-carbon trans-
formation, has become a focal point of academic attention. However, 
there exists no consensus regarding the definition of green innovation. 
Hemmelskamp (1997) defined this concept as an innovative activity that 
prevents or reduces environmental burdens, addresses environmental 
damage, or diagnoses and monitors environmental issues. Rennings 
(2000) further expanded the connotation of green innovation, proposing 
that any behavior capable of decreasing environmental pollution or 
reducing environmental burden should be regarded as green innovation. 
A few scholars define green innovation as an innovative practice that 
adheres to the concepts of ecological design and ecological 
manufacturing, using environmentally friendly raw materials in the 
design and manufacturing process of products, and developing sus-
tainable products and processes (Albort-Morant et al., 2016; MacDonald 
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& She, 2015). They emphasize that green innovation is a systematic 
innovation throughout the entire business cycle, covering the whole 
process of product design, production, supply, and end-use (Takalo 
et al., 2021). Oltra and Jean (2009) also hold that any innovation that 
can benefit the environment and promote environmental sustainability 
belongs to green innovation, including process, practice, system and 
product innovation. The World Intellectual Property Organization has 
proposed the broadest definition, bringing pollutant treatment tech-
nologies, technologies for delaying climate change, and green manage-
ment innovations, all within the scope of green innovation.

Nevertheless, the definitions of green innovation share certain 
commonalities. Existing literature generally agrees that the core objec-
tive of green innovation is to mitigate the adverse impact on the envi-
ronment, promote sustainable development, and achieve a balance 
between economic benefits and environmental–ecological benefits. 
Moreover, the forms of green innovation are diverse, involving multiple 
dimensions such as products, processes, technologies, services, and 
management. Based on this, and drawing on the definition by Ben Arfi 
et al. (2018), this study argues that green innovation is an innovative 
activity undertaken by enterprises with the goal of sustainable devel-
opment and environmental protection, achieved through 
product-technology upgrades and process optimization. It encompasses 
various aspects such as energy conservation, pollution prevention and 
control, waste recycling, green product design, and corporate environ-
mental management.

Regarding the driving factors of corporate green innovation, existing 
research has primarily focused on two factors: external environmental 
regulations and firm-specific characteristics. While traditional environ-
mental economics suggests that stricter environmental regulations in-
crease enterprise costs, thereby reducing their investment confidence, 
Porter and Linde (1995) argued that environmental regulations can not 
only improve environmental outcomes but also enhance resource utili-
zation efficiency within enterprises. They concluded that such regula-
tions enable firms to identify and utilize the opportunities presented by 
green innovation. Given the complexity of environmental policy in-
stitutions and the diversity of regulatory tools, environmental regula-
tions are categorized into three main types: command-and-control, 
market-based incentives, and public participation (Huang et al., 2016). 
Command-and-control regulations are characterized by direct govern-
ment administrative controls, such as mandatory emission reduction 
targets and standards imposed on enterprises. Fang et al. (2021) noted 
that these direct administrative controls create positive incentives for 
companies to engage in green innovation. Market-based environmental 
regulations, such as carbon emissions trading, sewage fees, and gov-
ernment spending on environmental protection, also play a crucial role. 
Calel and Dechezleprêtre (2016) identified that carbon emissions 
trading in the European Union (EU) significantly boosts corporate green 
innovation, increasing EU patents for green technologies by at least 10 
%. Regarding sewage fees and fiscal expenditure on environmental 
protection, research shows that both can effectively promote corporate 
green innovation (Ren et al., 2021; Li & Gao, 2022). According to the 
stakeholder theory, public participation-based environmental regula-
tions primarily influence corporate green innovation (Li et al., 2023).

From the perspective of firm-specific characteristics, first, organi-
zational form influences corporate green innovation performance. 
Existing studies have indicated that owing to motivations to maintain 
decision-making control and risk aversion, family firms exhibit lower 
willingness for green innovation compared to non-family firms (Aiello 
et al., 2021). Conversely, green strategic alliances between firms 
encourage them to undertake greater risks, thereby facilitating green 
innovation (Wang et al., 2025). Government–university–industry alli-
ances enable the sharing of capabilities and resources among different 
entities, providing crucial support for green innovation (Yang et al., 
2021). Digital alliances support firms to access knowledge of advanced 
information systems, which can also promote green innovation (Bendig 
et al., 2025). Second, corporate culture and attitudes are key factors 

affecting green innovation.Ethical leadership contributes to the devel-
opment of a green organizational culture, thus promoting green inno-
vation (Sengüllendi et al., 2024). Competitive culture also incentivizes 
firms to increase environmental investment and improve green inno-
vation performance (Tian et al., 2022; Akhtar et al., 2024). In the 
context of China, traditional Confucianism positively influences inno-
vation by curbing managerial myopia and improving employee-related 
corporate social responsibility (Huang et al., 2024). However, clan 
culture reinforces the controlling family’s preference for family control, 
thereby inhibiting green innovation (Yan et al., 2025). Third, an en-
terprise’s resource capabilities, financing, and governance mechanisms 
can also impact its green innovation performance. Digital trans-
formation and digital capabilities facilitate corporate financing and 
collection of environmental information, thereby promoting green 
innovation (Zhang et al., 2025; Xie & Wang, 2025). Issuing green bonds 
can also enhance both the quantity and quality of corporate green 
innovation (Lian et al., 2024; Wang et al., 2022). Green investors can 
enhance executives’ green perception while site visits by institutional 
investors ensure external monitoring—both can foster corporate green 
innovation (Tang et al., 2024; Wang, 2025). Additionally, studies have 
examined the influence of corporate management. Myopic behavior by 
top managers inhibits green innovation, whereas an relevant academic 
background helps promote it (Jian et al., 2024; Zhang et al., 2024). 
Managers’ environmental awareness also positively impacts a com-
pany’s engagement in green innovation (Yang & Liu, 2023). This envi-
ronmental awareness encompasses both managers’ environmental risk 
awareness and cost–benefit awareness. Environmental risk awareness 
refers to the management’s recognition of potential adverse effects that 
the enterprise may have on the environment. The greater the managers’ 

awareness of environmental risks, the more likely they are to promote 
green innovation owing to a sense of social responsibility or 
profit-seeking motives, thereby reducing the firm’s adverse environ-
mental impact (Gadenne et al., 2009; Kassinis et al., 2016). Environ-
mental cost–benefit awareness refers to the management’s recognition 
of the cost advantages deriving from superior environmentally friendly 
practices. Managers with this awareness will focus more on improving 
existing product lines and developing green products with shorter 
payback periods and higher visibility (Peng & Liu, 2016). While the 
existing literature provides a solid theoretical foundation for exploring 
the drivers of corporate green innovation, the role of conglomerates as 
an internal driver of green innovation remains underexplored.

Research hypotheses

Green innovation, as an enterprise environmental strategy, is a 
complex process of continuity and accumulation with an extended cycle 
and high risk (Quan et al., 2023). Unlike general environmental pro-
tection investments, green innovation must focus on addressing chal-
lenges in three key areas. First, the financing constraint of green 
innovation, which involves long-term and high-intensity environmental 
protection investments. To address this, green innovation must first 
secure adequate financial support. Owing to the inherently high risks, 
uncertainties regarding inputs and outputs, many green innovation 
projects often experience challenges in securing follow-up funding 
(Huang et al., 2019). Second, the knowledge gap in green innovation. 
Green innovation requires advanced technologies, knowledge, and skills 
to address environmental pollution, yet solving environmental issues is 
not typically the core focus of most enterprises. Thus, acquiring the 
complex technologies and knowledge necessary for green innovation 
from within the enterprise becomes challenging (Ben Arfi et al., 2018). 
Third, insufficient incentives for green innovation. Owing to the exter-
nalities associated with green innovation activities and the extended 
time-frame between “green innovation inputs, outputs, and returns,” 

enterprises often lack the necessary incentives to invest in green inno-
vation (Li et al., 2023).

Conglomerates can address two major challenges: financing 
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constraints and knowledge gaps, thereby promoting green innovation 
within enterprises. To overcome financing constraints, conglomerates 
can leverage the “more money” and “living money” effects of their in-
ternal capital markets, encouraging member enterprises to invest in 
long-term green R&D. By establishing financial enterprises, conglom-
erates can create internal capital markets to facilitate deposits, loans, 
settlements, and mutual fund transfers. The effectiveness of conglom-
erates’ internal capital markets is well-supported by extensive empirical 
evidence (He et al., 2013). On the one hand, a conglomerate’s internal 
capital market can enhance the financing capacity of its member en-
terprises, both by providing direct financial support and by helping them 
access external capital markets through guarantees. On the other hand, 
conglomerates can lower financing costs for member enterprises, as 
shown by the credit services in their Financial Service Agreements, 
which are priced below domestic commercial bank loan rates.

Considering the knowledge-gap issue, conglomerates can foster in-
formation sharing and knowledge spillover within their internal 
knowledge networks, facilitating the flow of knowledge required for 
green innovation activities among member enterprises. By establishing 
R&D subsidiaries, conglomerates can create internal knowledge net-
works to optimize the allocation of innovation resources within the 
group. R&D subsidiaries—with their unique advantages in research and 
development—are more likely to establish connections with research 
institutions and universities, offering multiple channels for member 
enterprises to access information, thereby supporting their green inno-
vation efforts. Additionally, the internal knowledge network can help 
shorten the R&D cycle for green technologies and accelerate green 
innovation outcomes by leveraging, learning from, and imitating the 
diverse knowledge.

Notably, conglomerates address the challenge of financing con-
straints through internal capital markets and mitigate the issue of 
knowledge shortage through internal knowledge networks, thereby 
fostering green innovation within their enterprises. Based on this, the 
following research hypothesis is proposed:
H1a. Enterprises affiliated with conglomerates exhibit higher levels of 
green innovation compared to independent enterprises.

Conglomerates may exacerbate the issue of “insufficient incentives,” 

thereby hindering corporate green innovation. Conglomerates provide 
space for pollution transfer from member enterprises. Studies have 
indicated that pollution transfer is a challenge for enterprises with 
multiple plants and conglomerates with multiple equity affiliates. When 
an enterprise with multiple factories is subject to environmental regu-
lation, the enterprise will alleviate the pressure of environmental 
regulation by transferring production activities to unregulated factories. 
When a plant is subjected to strict environmental regulation, pollution 
emissions from unregulated plants within the same enterprise increase 
significantly (Gibson, 2019). Therefore, conglomerates can capitalize on 
differences in environmental regulation between regions by shifting 
highly polluting production activities to enterprises within the same 
conglomerate with weaker environmental regulations. Consequently, 
conglomerates can cope with environmental regulations through 
pollution transfer, and the incentive to undertake green innovation ac-
tivities is attenuated. Accordingly, we propose the following research 
hypothesis:
H1b. Enterprises affiliated with conglomerates have lower levels of 
green innovation than independent enterprises.

The impact of conglomerates on green innovation may vary 
depending on regional environmental regulation. In regions with lower 
environmental regulatory pressure, enterprises experience fewer in-
centives to pursue green transformation (Li et al., 2023). In such cases, 
there may be little to no difference in the level of green innovation be-
tween independent enterprises and those that belong to a conglomerate. 
Conversely, in regions with stricter environmental regulations, enter-
prises have stronger incentives to adopt green transformation to meet 

legitimacy requirements. In this context, if the dual effects of capital 
markets and internal knowledge networks within the conglomerate 
prevail, subsidiary enterprises are likely to exhibit higher levels of green 
innovation. However, if pollution transfer within the conglomerate 
takes precedence, subsidiary enterprises may show lower levels of green 
innovation than independent enterprises. Based on this, we propose the 
following opposing hypotheses:
H2a. In regions with stricter environmental regulations, conglomer-
ates exert a stronger promoting effect on green innovation.

H2b. In regions with stricter environmental regulations, conglomer-
ates exert a stronger suppressive effect on green innovation.

The impact of conglomerates on green innovation may vary 
depending on the environmental awareness of executives. Enterprises 
whose executives exhibit low environmental awareness lack the 
intrinsic motivation to engage in green innovation activities (Wang 
et al., 2021). In such cases, executives of affiliate firms within a 
conglomerate are more likely to exploit the conglomerate structure for 
internal pollution transfer, leading to a lower level of green innovation 
compared to standalone listed companies. In contrast, enterprises with 
executives who possess stronger environmental awareness are more 
intrinsically motivated to pursue green and low-carbon transformations. 
These executives can leverage the internal capital market to secure 
long-term, stable, and low-cost financial support for green innovation, 
while also utilizing the internal knowledge network to absorb diverse, 
cutting-edge knowledge essential for driving green innovation. Based on 
this, we propose the following opposing hypotheses:
H3a. In enterprises led by executives with stronger environmental 
awareness, the promoting effect of conglomerates on green innovation is 
stronger.

H3b. In enterprises led by executives with weaker environmental 
awareness, the inhibitory effect of conglomerates on green innovation is 
stronger.

Fig. 1 illustrates the relationships between the hypotheses.

Research design

Samples and data

This study takes the annual observations of all Chinese A-share listed 
companies on the Shanghai and Shenzhen stock exchanges from 2003 to 
2024 as the initial sample. The year 2003, when conglomerate data 
disclosure commenced, is chosen as the starting point. Observations 
from financial industries and those with missing data for the variables 
are excluded, resulting in 51,053 firm-year observations. Green patent 
data are drawn from the China Research Data Service Platform 
(CNRDS). All other data are drawn from the China Securities Market 
Accounting Research Database (CSMAR). All continuous variables are 
winsorized at the 1st percentile to mitigate potential influence of 
outliers.

Definition of variables

Our explained variable is corporate green innovation. According to 
Quan et al. (2023), green innovation of enterprises is measured based on 
three indicators. First, the overall green innovation level of enterprises 
(GI_TOTAL), which is equal to the natural logarithm of the green patent 
applications number plus 1. Second, the substantive green innovation 
level of enterprises (GI_INV), which is measured as the natural logarithm 
of green invention patents number plus 1. Third, the strategic green 
innovation level (GI_UM), which equals the natural logarithm of green 
utility model patents number plus 1.

Our explanatory variable is a dummy variable for conglomerate 
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(GROUP), which equals 1 if a listed company is affiliated with a 
conglomerate, and 0 otherwise. Regarding the definition of a 
conglomerate, if two or more listed companies share the same ultimate 
controlling shareholder in a given year, they are affiliated with the same 
conglomerate; otherwise, they are classified as standalone firms (He 
et al., 2013). Based on this criterion, we identify the ultimate controlling 
shareholder by examining the chain of ownership control diagrams. 
Fig. 2 illustrates a typical organizational structure of a business group.

In Fig. 2, the number on the arrow denotes the shareholding per-
centage; the capital letter within the box represents the abbreviation of 
the listed company; and the number in parentheses is the company’s 
security code. Listed companies SFHY, WXQC, CDLL, and WXDN share 
the same ultimate controlling shareholder. Therefore, they are defined 
as member firms of a business group in this study. Accordingly, the 
GROUP dummy variable is assigned a value of 1. Conversely, if a listed 
company is independent—that is, it shares no common ultimate con-
trolling shareholder with any other listed company—the GROUP vari-
able is assigned a value of 0. Table 1 presents the control variables.

Empirical models

Hypothesis H1 examines the impact of business groups on corporate 
green innovation. To test H1, we employ panel data regression while 
controlling for both industry and year fixed effects, and construct the 
following fixed effects model: 
GIi,t+1 = α0 + α1GROUPi,t +

∑
CONTROLSi,t +

∑
INDUSTRY

+

∑
YEAR + εi,t (1) 

Where GI denotes enterprises’ green innovation level, GROUP denotes 
whether the enterprise belongs to a certain corporate group, CONTROLS 
denotes control variables, and INDUSTRY and YEAR represent industry 

fixed effects and year fixed effects, respectively. Industry fixed effects 
are employed to control for the influence of industry characteristics on 
corporate green innovation. Year fixed effects are included to account 
for macro-economic factors occurring in specific years that may impact 
firms’ green innovation.

Hypothesis H2 examines the moderating effect of regional environ-
mental regulation on the relationship between business group affiliation 
and corporate green innovation. To test H2, we further add the inter-
section term of environmental regulations and enterprise groups on the 
basis of Model (1), and construct the following fixed effects model: 
GIi,t+1 = β0 + β1GROUPi,t + β2ERi,t + β3GROUPi,t × ERi,t

+

∑
CONTROLSi,t +

∑
INDUSTRY +

∑
YEAR + εi,t (2) 

In model (2), ER represents the environmental regulation intensity of 
the province where the listed company is located. It is calculated as the 
natural logarithm of the provincial environmental administrative pen-
alty cases number plus 1. A higher value indicates greater external 
environmental regulatory pressure on the listed company. Our main 
concern is the coefficient β₃ of the interaction term GROUP × ER. It 
captures how the impact of business group affiliation on corporate green 
innovation varies under different levels of regional environmental reg-
ulatory pressure.

To test Hypothesis H3, which examines the moderating effect of 
executives’ environmental awareness on the relationship between 
business group affiliation and corporate green innovation, we extend 
model (1) by incorporating an interaction term between executives’ 

environmental awareness and business group affiliation. The following 
fixed-effects model is specified: 
GIi,t+1 = θ0 + θ1GROUPi,t + θ2ENVi,t + θ3GROUPi,t × ENVi,t

+

∑
CONTROLSi,t +

∑
INDUSTRY +

∑
YEAR + εi,t (3) 

Fig. 1. Research framework.

Fig. 2. A typical business group control structure.
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In Model (3), ENV represents executives’ environmental awareness. 
It is proxied by a dummy variable indicating whether the top manage-
ment team has an educational or professional background related to 
environmental protection. Specifically, an executive is identified as 
having environmental protection experience if their résumé contains 

keywords such as “environment,” “environmental protection,” “new 
energy,” “clean energy,” “ecology,” “low-carbon,” “sustainability,” 

“energy conservation,” and “green.” Our main concern is the coefficient 
θ3 of the interaction term GROUP × ENV, which captures how the effect 
of business group affiliation on corporate green innovation varies 
depending on the level of executives’ environmental awareness.

Empirical analysis

Descriptive statistics

Table 2 presents the data summary. The average values of enter-
prises’ green innovation level (GI_TOTAL, GI_INV, GI_UM) are 0.104, 
0.076, and 0.048, and the corresponding standard deviations are 0.397, 
0.312, and 0.236, respectively. These results indicate significant varia-
tion in the green innovation levels across the sample enterprises. The 
average value of the conglomerate variable (GROUP) is 0.498, indi-
cating that 49.8 % of enterprises belong to conglomerates.

Table 3 reports the test for differences in green innovation in the 
subsamples of conglomerate member enterprises and independent en-
terprises. For the subsample of conglomerate member enterprises, the 
mean values of GI_TOTAL, GI_INV, and GI_UM are 0.130, 0.097, and 
0.060, respectively, which are significantly higher than the mean values 
of the subsample of independent enterprises. Based on this, we can 
initially judge that the organizational form of conglomerates can pro-
mote enterprise green innovation.

Multiple regression analysis

Test of hypothesis H1
We adopt model (1) to test the impact of hypothesis H1 in Table 4, 

which treats the impact of conglomerates on corporate green innova-
tion. In column (1), where the dependent variable is GI_TOTAL, the 
coefficient of GROUP is 0.021, statistically significant at the 1 % level. In 
columns (2) and (3), the dependent variables are GI_INV and GI_UM, 
respectively. The coefficients of GROUP remain significantly positive. 
This indicates that, relative to independent enterprises, enterprises that 
are members of a conglomerate exhibit higher levels of green innova-
tion, which supports hypothesis H1a. Our finding provides evidence 
from an emerging market for research on how organizational forms in-
fluence corporate green innovation orientation.

Test of hypothesis H2
We use model (2) to verify hypothesis H2 in Table 5, which examines 

the moderating effect of environmental regulation. Regardless of 
whether the dependent variable is GI_TOTAL, GI_INV, or GI_UM, the 
coefficient of the interaction term between the business group dummy 
variable and regional environmental regulation (GROUP × ER) is 
significantly positive at the 1 % level. The above results indicate that 
greater regional environmental regulatory pressure promotes the posi-
tive effect of business group affiliation on corporate green innovation, 
thereby supporting Hypothesis H2a. This finding is consistent with the 
institutional theory and suggests that regulatory authorities should 
emphasize the role of external environmental regulations to fully 
leverage the green innovation advantages of business groups.

Test of hypothesis H3
We use model (3) to test Hypothesis H3, which examines the 

moderating effect of executives’ environmental awareness; Table 6
presents the results. Regardless of whether the dependent variable is 
GI_TOTAL, GI_INV, or GI_UM, the coefficient of the interaction term 
between the business group dummy variable and executives’ environ-
mental awareness (GROUP × ENV) is positive and statistically signifi-
cant at the 1 % level. This indicates that in enterprises with higher 
executive environmental awareness, the promotion effect of conglom-
erates on green innovation is stronger, which supports hypothesis H3a. 

Table 1 
Definitions of variables.

Variable 
type

Variable name Abbreviation Definition Database

Explained 
variables

Overall green 
innovation

GI_TOTAL Natural logarithm 
of the green 
patent 
applications 
number plus 1

CNRDS

Substantive 
green 
innovation

GI_INV Natural logarithm 
of green invention 
patents number 
plus 1

CNRDS

Strategic green 
innovation

GI_UM Natural logarithm 
of green utility 
model patents 
number plus 1

CNRDS

Explanatory 
variable

Conglomerate GROUP If the enterprise 
belongs to a 
certain 
conglomerate, 1; 
otherwise 0

CSMAR

Control 
variables

Firm size SIZE Natural logarithm 
of the total assets

CSMAR

Asset-liability 
ratio

LEV Total liabilities / 
Total assets

CSMAR

Profitability ROA Net profit / Total 
assets

CSMAR

Capital 
intensity

PPE Net fixed assets / 
Total assets

CSMAR

Operating cash 
flow ratio

OCF Net cash flow 
from operating 
activities / Total 
assets

CSMAR

Growth ability GROWTH Increase in 
operating income 
/ Previous year’s 
operating income

CSMAR

Firm value Q Market value of 
total assets / Book 
value of total 
assets

CSMAR

Firm age AGE Natural logarithm 
of the years 
number since the 
enterprise 
establishment 
plus 1

CSMAR

Board size BOARD Natural logarithm 
of directors 
number plus 1

CSMAR

Board 
independence

INDEP Independent 
directors number 
/ Number of 
directors

CSMAR

Dual role DUAL If the chairman of 
the board is also 
the managing 
director, 1; 
otherwise 0

CSMAR

Equity 
concentration

TOP1 Number of shares 
held by the largest 
shareholder / 
Total number of 
shares of the firm

CSMAR
CSMAR

Institutional 
investor 
shareholding 
ratio

INSI Number of shares 
held by 
institutional 
investors / Total 
number of shares 
of the firm

CSMAR
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When executives personally prioritize environmental protection, they 
are more inclined to proactively leverage the resources and networks 
provided by the group to promote green innovation. Therefore, envi-
ronmental awareness can be considered an important criterion in the 
executive selection process for group-affiliated firms.

Fig. 3 illustrates the summary results of the research hypothesis tests.

Table 2 
Descriptive statistics.

Variables N Mean SD Min P25 Median P75 Max
GI_TOTAL 51,053 0.104 0.397 0.000 0.000 0.000 0.000 2.398
GI_INV 51,053 0.076 0.312 0.000 0.000 0.000 0.000 1.946
GI_UM 51,053 0.048 0.236 0.000 0.000 0.000 0.000 1.609
GROUP 51,053 0.498 0.500 0.000 0.000 0.000 1.000 1.000
SIZE 51,053 22.062 1.288 19.265 21.132 21.863 22.780 26.452
LEV 51,053 0.423 0.203 0.028 0.260 0.419 0.576 0.937
ROA 51,053 0.042 0.063 −0.458 0.014 0.040 0.073 0.255
PPE 51,053 0.218 0.164 0.001 0.090 0.185 0.311 0.807
OCF 51,053 0.048 0.071 −0.235 0.009 0.047 0.089 0.282
GROWTH 51,053 0.171 0.407 −0.737 −0.024 0.110 0.275 4.519
Q 51,053 1.932 1.268 0.795 1.201 1.532 2.170 17.653
AGE 51,053 1.979 0.933 0.000 1.386 2.197 2.708 3.434
BOARD 51,053 2.133 0.205 1.099 1.946 2.197 2.197 2.708
INDEP 51,053 0.372 0.054 0.000 0.333 0.333 0.429 0.600
DUAL 51,053 0.272 0.445 0.000 0.000 0.000 1.000 1.000
TOP1 51,053 0.352 0.150 0.075 0.234 0.330 0.454 0.796
INSI 51,053 0.458 0.245 0.001 0.265 0.481 0.654 0.937

Table 3 
Univariate difference test.

Variables GROUP=0 (N =
25,647)

GROUP=1 (N =
25,406)

Difference between 
means

GI_TOTAL 0.078 0.130 −0.052***
GI_INV 0.055 0.097 −0.041***
GI_UM 0.035 0.060 −0.025***

Note: *, **, and *** represent significance at the 10 %, 5 %, and 1 % levels, 
respectively.

Table 4 
Impact of conglomerates on green innovation.

Variables (1) (2) (3)
​ GI_TOTAL GI_INV GI_UM
GROUP 0.021*** 0.018*** 0.008***
​ (5.70) (6.24) (3.76)
SIZE 0.090*** 0.068*** 0.045***
​ (32.11) (29.94) (26.09)
LEV −0.015 −0.017** −0.011*
​ (−1.49) (−2.08) (−1.85)
ROA 0.024 0.009 −0.015
​ (0.82) (0.40) (−0.90)
PPE −0.016 −0.021** 0.005
​ (−1.18) (−1.99) (0.59)
OCF 0.030 0.029 0.018
​ (1.26) (1.58) (1.27)
GROWTH −0.010*** −0.007*** −0.004*
​ (−2.68) (−2.60) (−1.83)
Q 0.008*** 0.007*** 0.004***
​ (6.17) (6.17) (5.12)
AGE −0.015*** −0.011*** −0.011***
​ (−6.35) (−5.57) (−7.13)
BOARD 0.009 0.016* −0.006
​ (0.80) (1.82) (−0.88)
INDEP 0.098** 0.085*** 0.054**
​ (2.52) (2.75) (2.26)
DUAL 0.000 −0.000 0.001
​ (0.07) (−0.03) (0.36)
TOP1 −0.032** −0.026** −0.019**
​ (−2.25) (−2.24) (−2.28)
INSI 0.017** 0.014** 0.006
​ (2.01) (2.12) (1.13)
Constant −1.948*** −1.489*** −0.961***
​ (−31.22) (−29.25) (−25.31)
YEAR YES YES YES
INDUSTRY YES YES YES
Observations 51,053 51,053 51,053
Adj_R2 0.102 0.093 0.074

Note: *, **, and *** represent significant at the 10 %, 5 %, and 1 % levels, 
respectively; t-values based on robust standard errors are in parentheses.

Table 5 
Environmental regulation, conglomerates and green innovation.

Variables (1) (2) (3)
​ GI_TOTAL GI_INV GI_UM
GROUP 0.024*** 0.022*** 0.010***
​ (5.26) (5.94) (3.37)
ER −0.000 0.001 −0.001
​ (−0.02) (0.67) (−1.06)
GROUP × ER 0.010*** 0.008*** 0.004***
​ (5.62) (5.78) (4.07)
SIZE 0.103*** 0.078*** 0.051***
​ (30.42) (28.53) (24.34)
LEV −0.006 −0.013 −0.005
​ (−0.46) (−1.26) (−0.74)
ROA 0.022 0.002 −0.013
​ (0.64) (0.08) (−0.67)
PPE −0.007 −0.019 0.015
​ (−0.37) (−1.33) (1.37)
OCF 0.031 0.030 0.021
​ (0.96) (1.18) (1.08)
GROWTH −0.007 −0.006 −0.002
​ (−1.56) (−1.63) (−0.83)
Q 0.011*** 0.009*** 0.005***
​ (7.32) (7.37) (5.94)
AGE −0.018*** −0.012*** −0.012***
​ (−5.97) (−5.17) (−6.72)
BOARD 0.036** 0.038*** 0.007
​ (2.36) (3.05) (0.81)
INDEP 0.183*** 0.151*** 0.095***
​ (3.37) (3.49) (2.89)
DUAL −0.003 −0.002 −0.000
​ (−0.56) (−0.48) (−0.13)
TOP1 −0.001 −0.004 −0.005
​ (−0.08) (−0.30) (−0.43)
INSI −0.004 −0.000 −0.006
​ (−0.40) (−0.04) (−1.00)
Constant −2.319*** −1.770*** −1.157***
​ (−27.32) (−25.28) (−22.73)
YEAR YES YES YES
INDUSTRY YES YES YES
Observations 38,603 38,603 38,603
Adj_R2 0.108 0.010 0.078

Note: *, **, and *** represent significant at the 10 %, 5 %, and 1 % levels, 
respectively; t-values based on robust standard errors are in parentheses.
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Robustness tests

Endogeneity test
Enterprises with a higher level of green innovation may attract the 

entry of other major shareholders, thereby becoming member enter-
prises of a particular conglomerate. To address the endogeneity chal-
lenge induced by reverse causality, we utilize the research scenario of 
conglomerate status change and adopt a difference-in-differences model 
(DID).

We consider the scenario of conversion from an independent enter-
prise to a conglomerate member enterprise. The samples that have 
transformed from independent enterprises to member enterprises of 
conglomerates are used as the treatment group, whereas the samples 

that have remained independent enterprises are used as the control 
group. The double difference model is as follows: 
GIi,t+1 = λ0 + λ1TREATi,t × POSTi,t +

∑
CONTROLSi,t +

∑
INDUSTRY

+

∑
YEAR + εi,t

(4) 
TREAT is a dummy variable indicating whether the firm belongs to 

the treatment group, with a value of 1 for the treatment group and 
0 otherwise. POST is a variable indicating whether the conglomerate 
status has changed, with a value of 1 for the year and after the change, 
and 0 before the change. The coefficients of TREAT × POST reflect the 
changes in the level of corporate green innovation following the change 
in conglomerate status. When transitioning from an independent en-
terprise to a member of a conglomerate, if λ1 is significantly positive, it 
indicates that the shift from “non-group” to “group” status will enhance 
corporate green innovation, and vice versa.

Table 7 presents the DID regression results. In columns (1) to (3), the 
coefficients of TREAT × POST are significantly positive, indicating that 
green innovation increases significantly after enterprises change from 
independent enterprises to conglomerate members. This enhances the 
robustness of our conclusion.

Other robustness tests
First, we substitute green patent applications with green patent 

grants (GI_TOTAL_G, GI_INV_G, GI_UM_G) to assess corporate green 
innovation in Table 8. The coefficient of GROUP is significantly positive, 
indicating the robustness of our main findings.

Second, we examine the impact of conglomerates on green innova-
tion over the next two years. Green innovation activities, being a type of 
innovation, are inherently high-risk and long-term in nature. Therefore, 
in Table 9, we replace the green innovation level in model (1) from the 
value in year t + 1 to the value in year t + 2. The coefficient of GROUP is 
significantly positive, confirming the robustness of our main findings.

Mechanism test
Previous analysis has revealed that conglomerates significantly 

promote green innovation. Presumably, conglomerates may provide 
financial support through an internal capital market mechanism and 
knowledge support through an internal knowledge network, thus 
improving the green innovation of group member enterprises. Further-
more, we test the above two possible mechanisms.

By arranging its subsidiaries to sign Financial Service Agreements 
with group finance enterprises to build the group’s internal financing 
market, the conglomerate can allocate funds more effectively. This study 
considers whether the group finance enterprise has signed the Financial 
Service Agreement with enterprises to measure whether the conglom-
erate has constructed the internal financing market for its member en-
terprises (INTERNAL_C). The dependent variable is INTERNAL_C in 
Column (1) of Table 10, and the coefficient of GROUP is significantly 
positive. This indicates that conglomerates can provide financial support 
to member enterprises by constructing the internal financing market, 

Table 6 
Executive environmental awareness, conglomerates and green innovation.

Variables (1) (2) (3)
​ GI_TOTAL GI_INV GI_UM
GROUP 0.010*** 0.009*** 0.002
​ (2.83) (3.25) (1.09)
ENV 0.045*** 0.030*** 0.024***
​ (8.30) (7.22) (7.08)
GROUP × ENV 0.041*** 0.033*** 0.024***
​ (4.50) (4.61) (4.19)
SIZE 0.087*** 0.066*** 0.044***
​ (31.60) (29.47) (25.61)
LEV −0.022** −0.022*** −0.015**
​ (−2.12) (−2.63) (−2.44)
ROA 0.024 0.009 −0.015
​ (0.83) (0.41) (−0.90)
PPE −0.016 −0.021** 0.005
​ (−1.20) (−2.01) (0.58)
OCF 0.039* 0.036* 0.023
​ (1.66) (1.93) (1.63)
GROWTH −0.010*** −0.008*** −0.004**
​ (−2.87) (−2.77) (−2.01)
Q 0.009*** 0.007*** 0.004***
​ (6.62) (6.56) (5.53)
AGE −0.013*** −0.009*** −0.009***
​ (−5.54) (−4.84) (−6.42)
BOARD 0.008 0.015* −0.006
​ (0.76) (1.81) (−0.91)
INDEP 0.099** 0.085*** 0.054**
​ (2.54) (2.77) (2.28)
DUAL −0.002 −0.001 −0.000
​ (−0.42) (−0.47) (−0.08)
TOP1 −0.025* −0.020* −0.015*
​ (−1.73) (−1.79) (−1.80)
INSI 0.017** 0.014** 0.006
​ (1.98) (2.09) (1.11)
Constant −1.909*** −1.460*** −0.939***
​ (−30.83) (−28.89) (−24.89)
YEAR YES YES YES
INDUSTRY YES YES YES
Observations 51,043 51,043 51,043
Adj_R2 0.107 0.097 0.078

Note: *, **, and *** represent significant at the 10 %, 5 %, and 1 % levels, 
respectively; t-values based on robust standard errors are in parentheses.

Fig. 3. Results of the research hypothesis tests.
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thus enhancing green innovation.
Additionally, the patent citation and cited data between enterprises 

reflect information sharing and knowledge spillover effects. If an en-
terprise cites the external patents, the enterprise acquires and absorbs 
the knowledge of other enterprises (Kim & Steensma, 2017). We mea-
sure the internal knowledge network of the conglomerate (INTERNAL_K) 
by adding 1 to the number of green patents mutually cited within the 
group and then taking the natural logarithm. A larger value of INTER-
NAL_K indicates more effective knowledge transfer within the 
conglomerate. The coefficient of GROUP is significantly positive in 
column (2) of Table 10, indicating that the conglomerate provides 
knowledge support to member enterprises to enhance green innovation.

The above tests reveal the dual mechanism through which business 
groups influence green innovation. On the one hand, via the internal 
capital market, business groups can provide more stable and lower-cost 
funding for the green R&D projects of their member firms. On the other 
hand, through the internal knowledge network, they facilitate the flow 
and spillover of green technologies and experiences among member 
firms. Together, these channels secure the necessary resources and ca-
pabilities for member firms’ green innovation endeavors.

Conclusions and implications

Research conclusion

We explore the impact of conglomerates on green innovation and 
identify that enterprises within conglomerates exhibit a greater extent of 
green innovation. This can be attributed to conglomerates easing 

financing constraints by creating internal capital markets and address-
ing knowledge gaps through the establishment of internal knowledge 
networks. The positive effect of conglomerates is more pronounced in 
regions with stricter environmental regulations and in enterprises led by 
executives with stronger environmental awareness.

Existing studies have mainly focused on the economic performance 
of enterprise groups. This pioneering study links enterprise groups with 
green innovation—a specific environmental governance behavior—and 
identifies and verifies two key channels through which enterprise groups 
promote green innovation. This extends the research on the economic 
consequences of enterprise groups to the field of sustainable develop-
ment. This research shows that in emerging markets where formal in-
stitutions such as financial markets and intellectual property protection 
may still be imperfect, the internal capital markets and knowledge 
networks of enterprise groups, as informal institutions, can serve as an 
effective alternative or complementary mechanism to help member 
enterprises overcome market failures and engage in green innovation. 
This expands the application of new institutional economics in the field 
of environmental governance and provides theoretical insights for un-
derstanding the green transformation paths of emerging economies such 
as China.

Research implications

The policy recommendations derived from this study are as follows:
First, regulators should support the development of conglomerates, 

as this contributes to corporate sustainable transformation. We identi-
fied that the organizational structure of conglomerates has a significant 
positive effect on green innovation. Therefore, regulators should pro-
mote policy coordination to support the merger and restructuring of 

Table 7 
DID.

Variables (1) (2) (3)
​ GI_TOTAL GI_INV GI_UM
TREAT × POST 0.027*** 0.022*** 0.014***
​ (3.08) (3.22) (2.61)
TREAT 0.003 0.002 0.001
​ (0.49) (0.35) (0.25)
SIZE 0.068*** 0.052*** 0.033***
​ (17.06) (15.77) (13.07)
LEV 0.014 0.000 0.013
​ (0.97) (0.03) (1.59)
ROA 0.095** 0.047 0.045**
​ (2.56) (1.60) (2.07)
PPE −0.070*** −0.066*** −0.011
​ (−3.95) (−4.78) (−1.00)
OCF 0.005 −0.004 0.025
​ (0.16) (−0.15) (1.25)
GROWTH −0.007 −0.004 −0.002
​ (−1.41) (−1.15) (−0.67)
Q 0.004** 0.004*** 0.002
​ (2.27) (2.62) (1.52)
AGE −0.008** −0.004* −0.006***
​ (−2.35) (−1.75) (−3.03)
BOARD 0.003 0.017 −0.019**
​ (0.21) (1.34) (−2.03)
INDEP 0.191*** 0.146*** 0.106***
​ (3.34) (3.27) (2.97)
DUAL 0.003 0.005 0.001
​ (0.64) (1.30) (0.33)
TOP1 −0.064*** −0.038** −0.050***
​ (−3.26) (−2.38) (−4.63)
INSI 0.007 0.001 0.006
​ (0.67) (0.15) (0.99)
Constant −1.477*** −1.138*** −0.670***
​ (−16.43) (−15.39) (−12.37)
YEAR YES YES YES
INDUSTRY YES YES YES
Observations 23,027 23,027 23,027
Adj_R2 0.065 0.057 0.047

Note: *, **, and *** represent significant at the 10 %, 5 %, and 1 % levels, 
respectively; t-values based on robust standard errors are in parentheses.

Table 8 
Alternative measures for green innovation.

Variables (1) (2) (3)
​ GI_TOTAL_G GI_INV_G GI_UM_G
GROUP 0.014*** 0.009*** 0.008***
​ (4.82) (4.89) (3.66)
SIZE 0.070*** 0.037*** 0.046***
​ (30.26) (25.14) (26.03)
LEV −0.021** −0.019*** −0.010
​ (−2.45) (−3.67) (−1.57)
ROA −0.034 −0.048*** −0.013
​ (−1.45) (−3.45) (−0.72)
PPE −0.010 −0.012* −0.001
​ (−0.93) (−1.95) (−0.12)
OCF 0.036* 0.028** 0.027*
​ (1.89) (2.48) (1.85)
GROWTH −0.011*** −0.006*** −0.006***
​ (−3.85) (−3.38) (−2.93)
Q 0.005*** 0.004*** 0.003***
​ (4.77) (5.61) (3.98)
AGE −0.011*** −0.005*** −0.009***
​ (−5.55) (−4.61) (−5.94)
BOARD 0.000 0.003 −0.007
​ (0.01) (0.50) (−1.15)
INDEP 0.098*** 0.052*** 0.045*
​ (3.01) (2.66) (1.89)
DUAL 0.000 0.001 0.001
​ (0.06) (0.26) (0.39)
TOP1 −0.029** −0.014** −0.019**
​ (−2.51) (−1.99) (−2.30)
INSI 0.007 0.005 0.004
​ (1.07) (1.28) (0.77)
Constant −1.510*** −0.795*** −0.958***
​ (−28.99) (−23.89) (−25.03)
YEAR YES YES YES
INDUSTRY YES YES YES
Observations 51,053 51,053 51,053
Adj_R2 0.095 0.070 0.073

Note: *, **, and *** represent significant at the 10 %, 5 %, and 1 % levels, 
respectively; t-values based on robust standard errors are in parentheses.

Y. Wang et al.                                                                                                                                                                                                                                   Journal of Innovation & Knowledge 12 (2026) 100915 

9 



enterprises in line with market-oriented principles. For example, en-
terprises could be encouraged to pursue asset mergers and acquisitions 
through external expansion, restructure internally through effective 
asset reorganization, and foster mergers and alliances between different 
enterprises.

Second, conglomerates should improve their internal financing 
markets and internal knowledge networks so that resources can be fully 
utilized by member enterprises during green transformation. In terms of 
improving the internal capital market, conglomerates should establish 
capital pools and set up internal trading platforms to facilitate the co-
ordinated utilization of funds among member enterprises. Regarding the 
improvement of internal knowledge networks, conglomerates should 
establish tools and platforms, such as knowledge bases and expert da-
tabases, to facilitate the better use of knowledge resources within the 
organization by member enterprises.

Third, member enterprises should hire executives with strong envi-
ronmental awareness. This study demonstrates that executives’ envi-
ronmental awareness has a positive moderating effect on the influence 
of conglomerates. Therefore, member enterprises committed to green 
transformation should consider environmental awareness as a key cri-
terion when forming their executive teams.

Limitations and future research

This study has several limitations, which indicate to avenues for 
future research.

First, this study mainly examines how conglomerates influence green 
innovation based on the Chinese context. However, conglomerates in 
different countries vary greatly in terms of governance structure, culture 
and resource endowment. For instance, in terms of group governance 

structure, Chinese business groups are mostly characterized by a 
pyramid-shaped shareholding structure, while Japanese business groups 
feature cross-shareholding and a main bank system. This difference in 
governance structure directly impacts internal resource allocation, 
decision-making efficiency and risk-taking capacity of the group, which 
may lead to differences in the impact of enterprise groups on green 
innovation. From the perspective of the maturity of the capital market, 
this study identifies that enterprise groups can alleviate financing con-
straints and promote green innovation through the internal capital 
market. However, this mechanism may be significantly attenuated in 
European and American countries with well-developed capital markets. 
From the perspective of cultural norms, in Chinese collectivist culture, 
enterprises may be more inclined to respond to the government’s 
environmental protection policies. However, in the European and 
American societies dominated by individualism, the environmental 
protection decisions of enterprises may be more influenced by informal 
institutional pressures such as individual values and public opinion. This 
difference may also lead to changes in the impact of enterprise groups on 
green innovation. In the future, cross-national comparative studies 
should explore how institutional and cultural factors at the national 
level interact with the organizational form of enterprise groups to in-
fluence green innovation.

Second, this study focuses on the differences in green innovation 
between group-affiliated enterprises and standalone enterprises, but 
overlooks the heterogeneity in the governance structure characteristics 
of business groups themselves. For example, the control mode of busi-
ness groups over their affiliated enterprises is directly related to the 
balance between the efficiency of green innovation decision-making and 
the autonomy of affiliated enterprises. Generally speaking, the opera-
tional control mode adopts a high degree of centralization, which is 

Table 9 
Impact on the green innovation in the next two years.

Variables (1) (2) (3)
​ GI_TOTALt+2 GI_INVt+2 GI_UMt+2
GROUP 0.021*** 0.018*** 0.008***
​ (5.30) (5.66) (3.44)
SIZE 0.095*** 0.074*** 0.047***
​ (30.72) (28.71) (24.74)
LEV −0.022** −0.027*** −0.012*
​ (−1.97) (−2.90) (−1.79)
ROA 0.017 −0.012 −0.006
​ (0.48) (−0.42) (−0.28)
PPE −0.012 −0.019 0.006
​ (−0.80) (−1.55) (0.69)
OCF 0.033 0.030 0.028*
​ (1.29) (1.51) (1.87)
GROWTH −0.014*** −0.011*** −0.007***
​ (−3.70) (−3.66) (−3.05)
Q 0.009*** 0.008*** 0.004***
​ (5.88) (6.08) (4.42)
AGE −0.018*** −0.012*** −0.012***
​ (−6.61) (−5.70) (−7.55)
BOARD 0.010 0.017* −0.007
​ (0.84) (1.73) (−0.99)
INDEP 0.099** 0.075** 0.061**
​ (2.32) (2.18) (2.38)
DUAL 0.005 0.004 0.002
​ (1.14) (1.13) (0.70)
TOP1 −0.036** −0.027** −0.025***
​ (−2.29) (−2.14) (−2.76)
INSI 0.021** 0.015** 0.011*
​ (2.22) (2.05) (1.90)
Constant −2.066*** −1.614*** −0.992***
​ (−30.01) (−28.12) (−24.23)
YEAR YES YES YES
INDUSTRY YES YES YES
Observations 45,290 45,289 45,289
Adj_R2 0.104 0.095 0.075

Note: *, **, and *** represent significant at the 10 %, 5 %, and 1 % levels, 
respectively; t-values based on robust standard errors are in parentheses.

Table 10 
Mechanism test.

Variables (1) (2)
INTERNAL_C INTERNAL_K

GROUP 0.027*** 0.032***
​ (12.96) (3.50)
SIZE 0.021*** 0.376***
​ (15.36) (64.25)
LEV −0.005 0.028
​ (−0.74) (1.07)
ROA −0.003 −0.506***
​ (−0.20) (−6.18)
PPE 0.029*** −0.543***
​ (3.42) (−17.67)
OCF −0.022 0.036
​ (−1.56) (0.58)
GROWTH −0.009*** −0.052***
​ (−3.39) (−5.24)
Q −0.005*** 0.031***
​ (−5.58) (8.13)
AGE 0.038*** 0.074***
​ (28.23) (13.48)
BOARD 0.025*** 0.060**
​ (4.15) (2.31)
INDEP −0.011 0.208**
​ (−0.52) (2.29)
DUAL −0.023*** 0.007
​ (−13.41) (0.71)
TOP1 0.109*** −0.103***
​ (13.98) (−3.09)
INSI 0.057*** −0.094***
​ (14.02) (−4.38)
Constant −0.683*** −8.237***
​ (−21.83) (−62.99)
YEAR YES YES
INDUSTRY YES YES
Observations 51,053 51,053
Adj_R2 0.119 0.328

Note: *, **, and *** represent significant at the 10 %, 5 %, and 1 % levels, 
respectively; t-values based on robust standard errors are in parentheses.
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conducive to the unified implementation of green innovation strategies 
at the group level, but may also restrict the flexibility of affiliated en-
terprises. The financial control mode, however, overemphasizes the 
short-term financial returns of affiliated enterprises and may inhibit 
high-risk, long-cycle green innovation. The strategic control mode, 
which may possess both strategic orientation and adaptability, is most 
conducive to promoting green innovation. In the future, multi-case 
comparative studies should minutely analyze the differences in how 
business groups influence the green innovation of their affiliated en-
terprises under different control modes.

Third, while this research primarily analyzes how business groups 
influence green innovation through internal capital markets and internal 
knowledge networks, the research perspective can be further enriched 
by combining the development trends of digital technologies such as big 
data and artificial intelligence. Digital technologies are reshaping 
resource allocation and flow within groups, potentially affecting the 
green innovation behaviors of affiliated firms. Therefore, future studies 
could, on the one hand, examine whether digital technologies enhance 
the financing efficiency of internal capital markets for green innovation 
projects through functions such as precise matching and early risk 
warning. On the other hand, they could explore how digital technologies 
break spatiotemporal constraints on knowledge transfer, using tools 
such as knowledge graphs and intelligent algorithms to accelerate the 
diffusion and sharing of internal green knowledge, thereby promoting 
green innovation. Additionally, case studies could be employed to 
deeply analyze how business groups leverage digital technologies to 
obtain real-time market and policy information, guiding affiliated firms 
to promptly adjust their green innovation strategies and enhance their 
dynamic capabilities for green innovation.
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Bendig, D., Schäper, T., Strehlow, M., & Foege, J. N. (2025). Leveraging digital alliances 
for green innovations: A pathway to becoming green. European Journal of Information 
Systems. https://doi.org/10.1080/0960085X.2025.2522799. Article 2522799.

Bertrand, M., Johnson, S., Samphantharak, K., & Schoar, A. (2008). Mixing family with 
business: A study of Thai business groups and the families behind them. Journal of 
Financial Economics, 88(3), 466–498. https://doi.org/10.1016/j.jfineco.2008.04.002

Bertrand, M., Mehta, P., & Mullainathan, S. (2002). Ferreting out tunneling: an 
application to Indian business groups. Quarterly Journal of Economics, 117(1), 
121–148. https://doi.org/10.1162/003355302753399463
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