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Introduction

In today’s rapidly changing business landscape, companies 
are increasingly being scrutinized not only for their financial 
performance, but also for their commitment to sustainable 
practices and social responsibility. As businesses seek ways to 
align their operations with these evolving expectations, green 
innovation, gender diversity, and corporate social responsibility 
(CSR) emerge as crucial factors that can shape corporate financing 
decisions. This article aims to explore the moderating impact of 
these three key components on corporate financing, shedding 
light on their ability to attract diverse sources of funding, 
enhance financial performance, and generate long-term value. 
Understanding how green innovation, gender diversity, and CSR 
influence corporate financing not only offers critical insights for  

 
businesses but also sets a foundation for a more sustainable and 
inclusive future.

Our fundamental objective is supported by agency theory 
where we find an explanation of the link between green 
innovation and corporate financing [1,2]. Based on previous 
research, we find that Li et al. (2017) demonstrated that a 
strict rule of green innovation within companies can lead to a 
reduction in information asymmetry and increase the means of 
financing companies. Furthermore, the reputation of innovative 
green strategies for business financing has been recognized by 
several authors [3,4]. However, favorable association has not 
been analyzed by any study. Thus, the question that arises at 
this time: What are the factors that lead to this advantageous 
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association considering green innovation strategies that can 
positively influence business financing? To achieve our primary 
objectives, this study integrates several techniques, such as fixed 
effects to handle unobservable heterogeneity, generalized method 
of moments (GMM) model to resolve endogeneity difficulties, and 
feasible generalized least squares (FGLS) as a robustness test. The 
European Union (EU) has made significant strides in recognizing 
the interplay between corporate finance, green innovation, 
gender diversity, and corporate social responsibility. As a region 
committed to sustainable development, the EU places great 
emphasis on fostering environmentally friendly practices and 
technologies across its corporate landscape. This commitment 
has not only fostered green innovation but has also highlighted 
the importance of gender diversity in the corporate sector. So, 
working on the EU is the subject of our main contribution. The 
EU acknowledges that gender balance within organizations leads 
to better decision-making, increased financial performance, and 
enhanced corporate social responsibility outcomes. By promoting 
gender diversity, the EU encourages a more inclusive and equitable 
business environment that can improve corporate governance 
and contribute to sustainable development. Moreover, the EU’s 
corporate finance policies have played a pivotal role in driving 
green innovation and sustainability initiatives. Encouraging 
sustainable investments, allocating funds towards green projects, 
and establishing frameworks for corporate social responsibility 
reporting have all contributed to the integration of environmental 
and social considerations in the business strategies of EU 
companies. This holistic approach to corporate finance not only 
supports the transition towards a greener economy but also 
ensures that corporate social responsibility and gender diversity 
are prioritized. Overall, the relationship between corporate 
finance, green innovation, gender diversity, and corporate social 
responsibility in the EU has created a foundation for sustainable 
growth and responsible practices within its business community. 
For the rest of our study, it is divided as follows: a detailed 
literature review is found in section 2. The research methodology 
is found in section 3. Our results are presented and discussed in 
section 4. Finally, the conclusion is presented in section 5.

Literature revue

In recent years, the European Union (EU) has witnessed a 
growing interplay between corporate financing, green innovation, 
gender diversity, and corporate social responsibility (CSR). 
Corporations within the EU are increasingly recognizing the 
strategic value of integrating sustainability practices in their 
operations, driven by a combination of financial and ethical 
motives. One significant aspect of this shift is the reliance on 
innovative financing models that prioritize environmentally 
friendly projects. By actively seeking out investments that 
contribute to the development of clean technologies and 
renewable energy sources, EU companies are not only mitigating 
their environmental impact but also tapping into the vast 
potential for long-term profitability in the fast-growing green 

economy. Simultaneously, the EU has been committed to 
promoting gender diversity within corporate sectors. Recognizing 
the underrepresentation of women in leadership positions, the EU 
has implemented measures to ensure that companies prioritize 
gender equality in their boardrooms. This diversity is not only a 
response to social progress and equal opportunities but has also 
demonstrated positive impacts on financial performance and 
decision-making. By actively incorporating women’s perspectives 
and talent, EU companies are reaping the benefits of enhanced 
creativity, innovation, and overall organizational effectiveness. 
As CSR gains increasing importance globally, the EU remains at 
the forefront of promoting responsible business practices [5,6]. 
Companies operating in the EU are expected to adhere to strict 
sustainability standards and social obligations, extending well 
beyond financial objectives. This entails engaging in philanthropic 
activities, reducing environmental footprints, upholding 
human rights, and promoting fair labor practices. Through this 
commitment, corporations demonstrate their dedication to the 
societal values and expectations of the EU, fostering trust and 
long-term relationships with stakeholders.

In summary, the relationship between corporate financing, 
green innovation, gender diversity, and corporate social 
responsibility has become deeply interconnected within the 
European Union. By integrating these components into their 
business strategies, EU companies are embracing socially and 
environmentally conscious practices that not only contribute to a 
sustainable future but also foster financial growth and resilience.

Theoretical and empirical literature exploring the relationship 
between corporate finance, green innovation, gender diversity, and 
corporate social responsibility in the European Union has gained 
substantial attention in recent years (Li D (2018), Liao Z (2018), 
[7]. Theoretical frameworks suggest that corporate finance 
plays a crucial role in promoting green innovation and corporate 
social responsibility initiatives. Access to funding and financial 
resources allows firms to invest in environmentally sustainable 
technologies, implement green practices, and contribute to social 
welfare [8], He, L et al. (2019); [4]. Additionally, studies highlight 
that gender diversity within corporate boards and leadership 
positions enhances corporate social responsibility as diverse 
perspectives and experiences lead to better decision-making and 
accountability. Empirical evidence supports these theoretical 
assertions, indicating a positive association between corporate 
finance and levels of green innovation and corporate social 
responsibility practices in European firms. Moreover, gender 
diversity within these firms has demonstrated a positive influence 
on corporate social responsibility, with female leadership often 
associated with more sustainable and socially responsible 
practices. Overall, the existing literature promotes the importance 
of corporate finance, green innovation, gender diversity, and 
corporate social responsibility in the European Union, illustrating 
their interlinked nature and their potential to contribute to 
sustainability and ethical business practices. 
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Based on the literature review, we have formulated 5 research 
hypotheses.

Hypothesis 1 (H1): A green innovation strategy affects firm 
financing.

Hypothesis 2 (H2): Corporate social responsibility affects 
corporate financing.

Hypothesis 3 (H3): Corporate social responsibility helps 
to moderate the relationship between green innovation and 
corporate financing.

Hypothesis 4 (H4): Gender diversity can also contribute to 
corporate financing.

Hypothesis 5 (H5): The link between green innovation and 
corporate finance is positively related to gender diversity.

Empirical methodology

We used panel data because they are generally associated 
with endogeneity difficulties [9,10]. The endogeneity problem is 
characterized as a relationship between the error term and the 
explanatory variables that leads to distorted and unreliable results 
[11]. Endogeneity bias is also induced by imprecise inferences 
and inconsistent assessments, which can lead to confusing results 
and incorrect theoretical interpretation [12]. Despite this, most 
researchers working with panel data have not addressed the issue 
of endogeneity. In addition, several published studies on panel 
data ignore questions of endogeneity [13,14].

In this regard, controlling endogeneity issues has been used by 
some researchers. We find, for example, those who proposed a set 
of statistical strategies to reduce endogeneity errors in panel data 
[15]. To begin with, the third factor effect and control factors have 
been shown to be able to be used to resolve endogeneity issues. 
Second, they confirmed that problem solving can be done through 
the shifts of the planned variables. Finally, the resolution of this 
problem can be done by the instrumental variable’s technique. We 
can also handle observable and unobservable effects in panel data 
using a lagged explanatory variable method. Fourth, introducing 
the unobservable heterogeneous effect in panel data with a fixed 
effects model is a good idea. Finally, the generalized method of 
moments (GMM) can be a tool to manage endogeneity. Several 
other researchers have endorsed the GMM method to solve this 
problem [16,17]. Accordingly, to properly evaluate this study, we 
used a fixed effects model and a GMM model.

Fixed Effects Model (FEM)

The analysis of how the independent and dependent variables 
interact within the entities was carried out through the fixed 
effects model. This issue can potentially lead to erroneous results, 
so it needs to be resolved. Through the fixed effects model, we can 
solve the problem in this scenario [11]. Disadvantages can also 

be presented over time by panel data, which can lead to biased or 
unfair results. Therefore, solving the time-invariant problem can 
be done through the fixed effects tool. The main problem is that 
panel data exhibits unobservable heterogeneity [18]. ​According 
to Wintoki MB [17], the explanatory variables are strictly 
endogenous, implying that there is no relationship between 
them. According to Schultz EL et al. [18] the fixed-effects tool is 
the most effective way of eliminating unobservable heterogeneity. 
So, we’re going to use this fixed-effects tool to remove time-
invariant problems and unobservable heterogeneity from panel 
data (Gujarati ND et al. (2012) and [19]. In econometric analysis, 
the fixed-effects model is also known as a static panel model, as 
it never allows the lag of the dependent variable to be replaced 
by the independent variable [17]. Following this evaluation, the 
fixed-effects model was used to analyze the data.

Generalized Moment Method (GMM)

The GMM methodology, also known as the dynamic panel 
model, was created by Arellano and Bond [20] for the analysis 
of panel data. The causal association between variables evolves 
over time. For empirical studies in economics and finance using 
panel data, the GMM model is considered essential [21]. The GMM 
approach is considered the most effective way of solving these 
problems when conducting empirical research on exogenous or 
endogenous components. The method is also particularly well 
suited to obtaining reliable equation evaluations [16].

 
Most studies have used a fixed-effects model or a first-difference 
test to account for unobservable heterogeneity (Gujarati ND et al. 
(2012) and [19]. The GMM technique also includes the ability of 
the first difference test to cover unobservable variation in panel 
data [17] and Ullah S et al. (2018). In general, the GMM technique 
uses lags of predicted variables. Consequently, according to 
Wooldridge JM (2015), these lags are a powerful tool for dealing 
with endogeneity in panel data. So, according to Javeed SA 
[21], the GMM model uses “internal modifier data” to deal with 
endogeneity. Internal data modification is a statistical situation 
in which the previous value of a variable is subtracted from its 
current value. This concept is particularly useful for reducing the 
number of observations required and improving the control of the 
GMM approach. The GMM model is the best technique for reducing 
endogeneity from panel data because it adds special effects for the 
evolution of the coefficients [17] and Ullah S et al. (2018)). Finally, 
the GMM model was used to solve panel data problems to obtain 
robust results.

The following equations were created to study the impact of 
green innovation on corporate financing, with the moderating 
effects of CSR and gender diversity:

[Corporate_Finance]_(i,t)=α_1+β_1 [GI]_(1i,t)+γ_1 X_(i,t)+μ_(i
,t)                                     (1)
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[Corporate_Finance]_(i,t)=α_2+β_2 [CSR]_(2i,t)+γ_2 X_(i,t)+μ_
(i,t)                                  (2)

[Corporate_Finance]_(i,t)=α_3+β_3 [GD]_(3i,t)+γ_3 X_(i,t)+μ_
(i,t)                                    (3)

[Corporate_Finance]_(i,t)=α_4+β_4 [GI]_(4i,t)+β_5 [CSR]_
(5i,t)+β_6 [GI*CSR]_(6i,t)+γ_4 X_(i,t)+μ_(i,t)  (4) 

[Corporate_Finance]_(i,t)=α_5+β_7 [GI]_(7i,t)+β_8 [GD]_
(8i,t)+β_9 [GI*GD]_(9i,t)+γ_5 X_(i,t)+μ_(i,t)      (5)

Where [Corporate Finance] _(i,t) reflects the financing of 
companies i in year t, The green innovation strategy revealed by 
the [GI]_(i,t) : [CSR]_(i,t) denotes a company’s corporate social 
responsibility. [GI]_(i,t) denotes gender diversity. [GI*CSR] _(i,t) 
represents the interaction between green innovation strategies 
and corporate social responsibility. [GI*GD]_(i,t) describes the 
interaction between green innovation strategies and gender 
diversity companies i in year t. X_(i,t) represents the vector of 
control variables for company i in year t ; μ_(i,t) the error term ; 
α_n the constant ; n = 1 ; β_m, γ_n. Estimated coefficients: m = 1, 
2, 3, 4, 5, 6, 7, 8, 9.

Data description

The empirical work is based on annual data for the period 
from 2010 to 2022. In this study, listed companies in the 
European Union are selected as research samples. Through their 
research in corporate finance, Mulatu et al [22] found that fair 
and equitable variable selection has distinct ramifications on 
outcomes. The ratio of long- and short-term borrowings to total 
assets was used as a measure in this study of corporate finance 
given which is the dependent variable. According to Javeed SA 
[21], accurate and fair measurement of variables yields positive 
results in empirical studies. In general, companies that invest 
in exclusive rights are engaged in green innovation strategies. 
Accordingly, based on the work of Cai X et al. (2020) and Lim S 
[23], we used green innovation as the dependent variable in 
our model. Feng et al. [16] stated that an accurate measure of 
corporate social responsibility (CSR) yields more reliable results. 
Carroll AB [24] showed that there are several CSR measurement 
indices that have been developed by several research studies, 
most of which address similar elements such as human rights, 
state rights, stakeholder rights, community rights and others. On 
a large scale, a CSR index has been constructed based on minority 
rights such as caste, tribe, child feeding and intermarriage, as 
well as corporate annual reports with CSR disclosure. In addition, 
environmental considerations such as hazardous gases were also 
analyzed. Another study calculated CSR in Korea and a CSR index 
was created around five indicators: staff training and education; 
company charitable activities; audit and environment; customer 
trust; and environmental commitment [25]. Thus, we have taken 
corporate social responsibility as a second independent variable 
in our model (CSR). Finally, the third and last independent variable 
in this study is Gender Diversity. The proportion of women on 

the board is used to calculate the gender diversity of the board. 
According to Yasser et al [26], Hyun et al [27], and Kassinis et 
al [28], this assessment of gender diversity is important and 
has been used in previous studies. Many control variables were 
incorporated in this study to obtain better results. Among all 
the control variables in corporate finance, firm size is the most 
important (size). For empirical studies in corporate finance, the 
size of the company is important, although the results differ 
depending on the sector. In most corporate social studies, firm 
size has a significant and favourable impact [11]. For example, 
to begin with, the natural logarithm of total assets is used to 
determine firm size [15]. In addition, Fang et al. [29] pointed out 
that, for corporate finance and environmental studies, liquidity 
plays an important role as a control variable. Roy et al [30] also 
supported the role of liquidity in corporate social practices. We 
have therefore used it as a second control variable (Liquidity). 
Therefore, to determine liquidity, the ratio of a company’s current 
assets to its current liabilities is calculated. Furthermore, Sayilgan 
et al [31] stated that for corporate finance studies such as capital 
structure, the PPE ratio plays an important role. Therefore, the 
net PPE ratio is calculated by dividing the total sales of the firm 
by the net PPE [11]. Fourth, asset turnover as a control variable 
supports empirical studies, particularly on corporate finance [32]. 
Thus, asset turnover (ATO) is calculated as the ratio of total sales 
to total assets. Finally, this study used environmental awareness 
(E_A) as a control variable to support the outcomes of corporate 
social practices (Li HL et al. (2019)). The leverage ratio (Lev) is 
also incorporated for its potential impact on corporate finance 
[33]. Thus, the leverage ratio was used as a control variable. 
Finally, environmental consciousness is calculated by dividing the 
total number of employees by the amount of money spent by the 
company on landscaping and other green reasons. (Table 1)

Results and Discussions

Given the research objectives, this study is applied and quasi-
experimental in nature. A multiple linear regression equation was 
used for data analysis and hypothesis testing. All required data was 
extracted from actual data of listed companies for the European 
Union. Eviews 12 software was used to analyse the data. Before 
analysing these variables using the econometric model, we will 
present a descriptive study of the annual data covering the period 
from 2010 to 2022. Descriptive statistics for corporate finance, 
green innovation, corporate social responsibility (CSR), gender 
diversity (GD) and control variables are presented in Table 2. This 
table shows the mean, median, maximum and inimum values for 
each variable, as well as the standard deviation and probability. 

Table 3 presents the results of the Pearson correlation test. 
This presents the results of the Pearson correlation analysis, which 
reveals the association between corporate finance, corporate 
social responsibility, green innovation, and gender diversity. Most 
factors show a positive relationship. Similarly, all the control 
variables show a positive relationship.
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Table 1: Summary of variables used and data sources.

Variables Definitions Data Sources

CF Corporate financing Calculated by the author

GI Green innovation Data Stream

GD Gender diversity Calculated by the author

CSR Corporate Social Responsibility Calculated by the author

size Company size Calculated by the author

Lev Leverage ratio Calculated by the author

ATO asset rotation Calculated by the author

E_A Environmental awareness Calculated by the author

PPE Net tangible fixed assets ratio Calculated by the author

Table 2: Descriptive statistics for the study data.

  Corporate 
Finance CSR Gender 

Diversity
Green 

Innovation ATO E_A Liquidity LEV PPE Size

Mean 0.0576 70.662 29.930 66.402 0.5996 64.906 1.4852 139.68 6.7881 18.209

Median 0.0186 76.450 30.770 78.930 0.5800 66.890 1.1733 72.285 3.9343 18.247

Maximum 0.9974 99.850 64.290 99.840 1.9700 99.660 17.506 867.49 99.845 21.494

Minimum 0.0000 1.0500 0.0000 0.0000 0.0100 2.3400 0.3072 0.0300 0.4494 14.117

Std. Dev. 0.1103 25.1 12.8 30.0 0.370 25.433 1.6843 166.31 10.600 1.6220

Skewness 3.7952 -1.1945 -0.3406 -0.9071 0.6986 -0.3369 7.7354 1.9524 5.4903 0.0116

Kurtosis 20.820 3.6422 3.0505 2.6938 3.9643 1.9902 67.765 6.4610 39.418 2.4458

Jarque-Bera 10348.6 168.822 12.8730 93.3906 79.5080 40.6518 122301. 750.999 39908.9 8.48524

Probability 0.0000 0.0000 0.0016 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0143

Sum 38.1890 46778.3 19813.9 43958.7 397.000 42968.1 983.205 92470.8 4493.77 12054.5

Sum Sq. Dev. 8.04476 419087. 109313. 595609. 90.8111 427568. 1875.21 1828286 74270.8 1739.13

Observa-
tions 662 662 662 662 662 662 662 662 662 662

Table 3: Correlation matrix.

T-statistic Corporate 
Finance  CSR  Gender 

Diversity 
Green 

Innovation  ATO  E_A  Liquidity  LEV  PPE  Size 

Corporate 
finance  1                  

CSR  0.174378 1                

Gender diver-
sity  -0.087089 0.192938 1              

Green innova-
tion  0.109192 0.409986 0.037568 1            

ATO  -0.028798 -0.15368 -0.157987 -0.126458 1          

E_A  0.040698 -0.01589 0.046177 -0.119316 0.215131 1        

Liquidity  -0.078095 -0.32066 -0.177077 -0.246787 0.0167 0.103777 1      

LEV  0.01324 0.17105 -0.057174 0.394277 -0.451567 -0.223569 -0.05666 1    

PPE  -0.105964 -0.12109 0.022489 -0.129175 -0.211203 0.144032 0.177527 0.001612 1  

Size  0.024926 0.453749 0.086224 0.491172 -0.485496 -0.164942 -0.184416 0.657042 0.183832 1
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Table 4 shows the results of the link between green innovation 
and corporate finance, with the moderating effects of corporate 
social responsibility and gender diversity.  These results show 
that corporate social responsibility can play a moderating role 
in the relationship between green innovation strategy and 
corporate financing. The results also show that gender diversity 
has a positive and significant impact on corporate finance with 
the fixed-effects and GMM models, respectively. These results 
also support the hypothesis that gender diversity is an important 
mediator for increasing firm financing using a green innovation 
strategy.

The results that show the link between green innovation 

strategy and corporate finance are illustrated in Table 5, with the 
moderating effects of corporate social responsibility and gender 
diversity. The interaction values of green innovation strategy and 
corporate social responsibility (GI*CSR) with the fixed effects and 
GMM models are shown in Table 4. Finally, these data show that 
corporate social responsibility (CSR) plays a moderating role in 
the relationship between green innovation strategy and corporate 
finance. However, the interaction values of green innovation 
strategy and gender diversity (GI ∗ GD) with the fixed effects and 
GMM models, respectively are represented by model 5. These 
results also support the final objective of this work, according to 
which gender diversity is an important mediator for increasing 
financing for companies using a green innovation strategy.

Table 4: Result of the link between business financing, green innovation, gender diversity and corporate social responsibility. (***), (**) and (*) 
denote statistical significance at the 1%, 5% and 10% levels, respectively.

Variable Modèle 1 Modèle 2  Modèle 3 

  FE GMM FE GMM FE GMM

Green Innova-
tion

0.03860*** (0.0030) 0.00170***(0.0000) --- --- --- ---

CSR --- --- 0.000783***(0.0001) 4.5000*(0.0021) --- ---

Gender diversity --- --- --- --- 0.001067***(0.0021) 0.001700***(0.0000)

Size 0.032778**(0.021) 0.090057***(0.0000) 0.005099**(0.0231) 0.0048***(0.0000) 0.003332(0.3814) 0,006716**(0.0328)

ATO 0.038356**(0.0186) 0.130177***(0.0000) 0.018483**(0.0177) 0.044856***(0.0000) 0.028029*(0.0459) 0.0107750***(0.0000)

E_A -0.00017***(0.0044) -0.000526***(0.0000) -0.000276(0.01525) -0.000453***(0.0023) 0.000390**(0.0271) 0.000484***(0.0009)

Lev 9.76000*(0.0834) 0.00037(0.0000) 1.12000(0.7566) 0.000502***(0.0000) -3.50000(0.324) 0.000396***(0.0000)

PPE 0.000982**(0.0239) 0.0053312***(0.000) 0.000923**(0.0394) 0.00514***(0.0000) 0.001363***(0.0019) 0.0041(0.0000)

Liquidity -0.00913***(0.0003) 0.029087***(0.0000) -0.001537*(0.0569) 0.033899***(0.0000) -0.005147***(0.0019) 0.036462***(0.0000)

C 0.091039***(0.0048) 0.050181***(0.0000) 0.09587**(0.0189) 0.023507***(0.0000) 0.024187***(0.0055) 0.054160***(0.0000)

Hausman Test 
Chi²

11.736201*** 12.36598*** 11.93409*** 15.235*** 13.1800*** 14.236***

Table 5: Result of the moderating effect. (***), (**) and (*) denote statistical significance at the 1%, 5% and 10% levels, respectively.

Variable Modèle 4 Modèle 5

  FE GMM FE GMM

Green Inno-
vation 0.000372***(0.0052) 0.001806***(0.0000) 0.000396**(0.0206) 0.001572***(0.0000)

CSR -2.10000(0.9205) 0.000421***(0.0000) --- ---

GICSR 0.052556***(0.0025) 0.059532***(0.0000) --- ---

Gender 
diversity --- --- 0.001074***(0.0019) 0.001219*** (0.0000)

GIGD --- --- 0.025956***(0.0054) 0.067235***(0.0000)

Size 0.027892**(0.0248) -0.084821***(0.0000) -0.000133 (0.9740) -0.063114***(0.0000)

ATO 0.019030 (0.4901) -0.132009***(0.0000) -0.032326**(0.0221) -0.166681***(0.0000)

E_A -0.000150 (0.5063) -0.000433***(0.0000) 0.000392**(0.0260) -0.000509***(0.0000)

Lev 0.000117** (0.0325) 0.000345 ***(0.0000) -4.48E-05 (0.2162) 0.000327***(0.0000)

PPE 0.000583 (0.4699) 0.005023***(0.0000) -0.001177***(0.0079) 0.004488***(0.0000)

Liquidity -0.008782* (0.0006) 0.026405***(0.0000) -0.004279 (0.1137) 0.031862***(0.0000)

C -0.432884*(0.0571) 0.025662***(0.0000) 0.080489***(0.0025) 0.585235***(0.0000)

Hausman 
Chi² 18.39335***  --- 13.210516*** --- 
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Table 5 presents the link between corporate social 
responsibility and corporate finance, the association between 
gender diversity and corporate finance, the moderating role of 
CSR in the link between green innovation strategy and corporate 
finance, and the moderating role of CSR. Model 4 represents CSR 
and model 5 represents gender diversity. Thus, the two models 
represent the IM*CSR interaction and the IS*GD interaction 
respectively. Consequently, all these results from the fixed-effect 
model and the GMM corroborated desirable conclusions.

The results of this study show that the first hypothesis 
green innovation strategies stimulate corporate finance. Several 
previous studies support these claims such as Grewatsch S et 
al. [4] and Liao Z [3]. These results could be attributed to the 
financial support of key stakeholders. For example, according 
to Friedman RS [34] and Qin Y (2019), corporate investment in 
patents and other green practices can improve corporate finance. 
Furthermore, stakeholder theory justifies the results of our study. 
Firms in developing countries are motivated to engage in social 
practices to expand their operations in the international market 
[11]. These corporate practices attract more shareholders, 
which can improve corporate financing activities. According to 
Porter [35], companies that implement green practices generate 
innovation and gain popularity in the market. 

According to Javeed and Latief [11], corporate green business 
objectives are key to corporate finance. Green innovation has the 
power to improve business value and future returns, and banks will 
lend more as they meet the requirements of green development 
proposals and green credit policies; therefore, mainstream 
investors should increase their investments. In addition, the 
results of this research show that corporate social responsibility 
is an effective tool for increasing corporate finance. In this context, 
several previous studies, such as Dhaliwal DS et al. [36] and Cheng 
JCC et al [37], have confirmed the favourable relationship between 
corporate social responsibility and corporate finance. This finding 
shows the positive impact of CSR on corporate finance. According 
to the results, the adoption and implementation of CSR methods 
that lead to improved CSR performance led to an increase in 
organisational finance. Improved CSR performance reflects a 
company’s commitment to its stakeholders, based on mutual 
trust and collaboration. Moreover, agency theory also supports 
these results, as managers will take a sequence of decisions to 
maximise their interests. In this scenario, according to Jensen CM 
[2], to minimise information asymmetry and agency concerns, 
CSR publications can be used as an observation tool. 

Furthermore, the results support that green innovation 
strategy and corporate finance have a positive relationship with 
corporate social responsibility. Previous research has shown that 
companies that perform well in terms of CSR are more likely to 
publicly disclose their CSR initiatives by producing sustainability 
reports. These practices increase shareholder confidence in 
companies’ green practices, which will automatically make a 
significant contribution to company financing. Theoretically, both 

stakeholder and agency theories conceptually support this link 
[1,2]. According to Hill LCW [38], if companies and stakeholders 
have a positive relationship, they will be able to obtain the 
resources needed to finance the companies. Corporate social 
responsibility can not only help a company solve environmental 
problems, meet public needs, and encourage social growth, but it 
can also help improve financial decisions [39].

In addition, Cheng, Yang and Sheu [37] demonstrated that 
transparency of CSR performance influences financing decisions 
by reducing capital constraints, among other things. Companies 
that focus on CSR can enhance their ability to innovate green 
practices [40]. Therefore, our results support the role of CSR as a 
moderator of the association between green innovative strategies 
and corporate finance. Furthermore, this study indicates that 
gender diversity is beneficially associated with corporate finance. 
Our results suggest that female executives are more aligned with 
shareholders’ interests as they choose a higher proportion of 
corporate finance improvements. Because of their pervasive effect 
on the decision-making process, women directors can improve 
financing decisions and other developments [41]. A board of 
directors is at the heart of corporate governance. In Europe, 
around 30.6% of listed companies have women on their boards, 
which means that their role in corporate governance should not be 
ignored. In addition, the inclusion of women directors on boards 
reduces opportunistic management behaviour and information 
asymmetry, which influence lenders’ estimates of the borrower’s 
ability to repay debt with interest and offers organizations with 
mixed boards a lower cost of debt [42].

In this context, agency theory has corroborated these findings 
in theory. According to agency theory, a gender-diverse board is 
more likely to effectively monitor the performance of executives, 
as diversity improves funding decisions [43,44]. In addition, 
corporate finance has a positive relationship with gender diversity. 
As women’s environmental preferences may be stronger than 
men’s, mixed boards are more likely to engage in environmental 
innovation than their industry peers. However, women board 
members need to hold at least two seats, firstly to have a positive 
impact on the company’s environmental innovation, and secondly, 
as increasing the representation of women on boards can increase 
the likelihood of green innovation. Our results revealed that 
gender diversity can lead to the development of green market 
growth, which will also improve company financing. Furthermore, 
agency theory relates to the role of gender diversity in theory [2]. 
Furthermore, Harjoto and Rossi [47] also reported that female 
directors help companies engage in innovative green methods 
to resolve agency conflicts. Many researchers have highlighted 
the value of gender diversity in improving innovative green 
operations and corporate finance such as Carter DA et al, Carter 
AD, and Boukattaya S [43,44,46]. According to Harjoto MA et al 
[47] and Post C et al [48], the participation of female directors has 
also been confirmed as an essential element of green innovation 
strategy and corporate finance.
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Table 6 presents the relationship between green innovation 
and corporate finance, the relationship between corporate social 
responsibility and corporate finance, the relationship between 
gender diversity and corporate finance, the moderating role of 
CSR in the relationship between green innovation and corporate 

finance, and the moderating role of gender diversity in the 
relationship between green innovation and corporate finance. 
Consequently, the results of the FGLS approach justified the 
conclusions of all the results found in the fixed effects model and 
the GMM [49-63].

Table 6: Robustness check of results using FGLS.

  Modèle 1 Modèle 2 Modèle 3 Modèle 4 Modèle 5

  FGLS FGLS FGLS FGLS FGLS

GI 0.000171***[0.0086] --- --- 6.01000***[0.0033] 0.000124**[0.0463]

CSR --- 0.000298***[0.0001] --- 0.000274***[0.0000] ---

GICSR --- --- --- 5.66000***[0.0000] ---

GD --- --- 0.000403***[0.0005] --- 0.000488***[0.0001]

GIGD --- --- --- --- 0.000316***

EA -1.29000 [0.8608] -4.53000 [0.5354] -1.10000 [0.9881] -0.000204***[0.0020] -9.66000 [0.1883]

Size 0.001852[0.2516] 0.0001[0.4542] 0.001503[0.3153] -0.009935***[0.0000] -0.00129[0.4584]

ATO -0.012934**[0.0106] -0.010212*[0.0403] -0.015919***[0.0012] -0.012324***[0.0022] -0.016352***[0.0003]

PPE -0.000665***[0.0000] -0.000622***[0.0000] -0.000666***[0.0000] 3.98000[0.7162] -0.000487***[0.0000]

Liquidity -0.006559***[0.0040] -0.005313**[0.0193] -0.00851[0.0001] -0.004176*[0.0532] -0.005328**[0.0123]

C 0.018070***[0.0053] 0.035367***[0.0080] 0.049568*[0.0801] 0.202658***[0.0000] 0.073362**[0.0131]

Conclusion

Environmental concerns have received much attention in 
developing countries (Answer KM, et al. (2018)). Accordingly, 
this research demonstrates how corporate green initiatives can 
reduce negative impacts while improving corporate finance. The 
relationship between green innovation strategy and corporate 
finance is examined in this study, with the role of corporate 
social responsibility and gender diversity. This study selects 
manufacturing companies in the European Union from 2010 to 
2022. This study first concludes that green innovation techniques 
contribute to boosting corporate finance after applying the 
fixed effect and the GMM model. Companies that invest more 
in pollution management programs generate more inventive 
products and raise more funds because this improves their 
image and reputation in the eyes of stakeholders and society. 
So, this research looked at the direct impact of corporate social 
responsibility on corporate finance. Consequently, the results of 
this study showed that corporate social responsibility improves 
corporate finance by strengthening the interests of shareholders.

In addition, the results of this study revealed that corporate 
social responsibility contributes to increasing the favourable 
association between green innovation strategy and corporate 
finance. In addition, gender diversity was also used in this 
research. Similarly, this study examined the direct influence 
of gender diversity on corporate finance. As a result, gender 
diversity stimulates corporate finance. Thus, gender diversity 
contributes to a more favourable relationship between green 
innovation strategy and corporate finance. As a result, policy 

makers, governments, owners, business leaders and investors in 
both emerging and established countries will benefit from this 
research. To begin with, companies need to implement creative 
and social green practices to eliminate or reduce environmental 
problems, which will improve their reputation in the eyes of 
the public. To improve their performance, governments and 
stakeholders should put pressure on companies to adopt 
environmentally friendly practices and promote gender 
diversity. Our results have shown that CSR is a valuable tool 
for environmental and social activities, as well as for corporate 
finance. Consequently, major shareholders should put pressure 
on management to improve business innovation by implementing 
CSR practices. The study also highlighted the relevance of gender 
diversity in improving sustainable business practices. To increase 
business finance, every government and policymaker should 
encourage women to work in business. Women are more likely 
to engage in social practices, so they should be represented on 
boards of directors and sustainability committees. In addition, the 
study’s recommendation encourages business leaders to engage 
in social practices. Green innovation strategies are more socially 
responsible than those that are not. Because there has been little 
research on green innovative strategies and corporate finance, 
this study focuses on the role of green creative strategies in social 
development. Sustainable development also helps to alleviate 
environmental problems.
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