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1. Introduction

The classical definition of governance focuses on the management of a country's economic and
social resources for development (World Bank, 1992), without explicitly taking into account
environmental and social dimensions. Today, the definition of governance should be expanded
to include environmental and social issues, given their growing importance in the global context
of sustainable development. Indeed, governance is a crucial aspect of sustainable development.
Its link to environmental, social, and governance (ESG) considerations has gained increasing
attention in recent years. The World Bank and other international organizations have recognized
the importance of integrating environmental and social issues into governance frameworks.
Effective governance practices are crucial for creating a stable and predictable operating
environment for businesses and investors, and for promoting social and environmental well-
being.

In the literature, theories of corporate governance provide a useful framework for understanding
the relationship between corporate governance and environmental responsibility (Ahmad et al.,
2013; Hua and Yanhong, 2002; Jiang et al., 2013; Li et al. 2016). Thus, governance is a critical
factor in achieving sustainable development, particularly with environmental issues. Moreover,
corporate governance has recently been strengthened by publishing several codes, laws, and
reports. In the last decade of the 20th century, the concept of governance was established as a
symbol of the new modernity of public behavior and forms of corporate management.

Today, governance constitutes - with ecological issues, social equity, and economic efficiency
- one of the important pillars of sustainable development. Indeed, public demands regarding the
environmental impact of business practices are forcing companies to implement an
environmental management system to measure and reduce the negative effects of company
products on the environment (Ambec and Lanoie, 2009).

The world is changing, and developing countries will have to follow the requirements of
international organizations!. The corporate social responsibility (CSR) approach and
environmental issues will not be a choice to maintain competitiveness. In the context of Africa,
governance has historically been a significant challenge, with corruption, political instability,
and weak institutions often hindering development. However, there have been positive
developments in recent years, with some African countries making progress in improving
governance practices and implementing policies that promote ESG considerations. The United
Nations Economic Commission for Africa (2020) presented an update on the policies
undertaken by African countries to promote sustainable development. For instance, Ghana
created a plan for environmental fiscal reform and engaged in the design of a green fund, while
Kenya implemented policies aiming to foster the green transition, which include investment in
renewable energy and the promotion of resource-efficient and cleaner production. Similarly,
South Africa engaged in 2011 in a program aiming to achieve reduced waste emissions and
lower dependence on coal. More recently, the United Nations (2022) reported that the world’s
first sovereign blue bond was launched by Seychelles in October 2018 to enhance the
management of its marine resources. The same report pointed out that Algeria implemented a
green dam covering an area of 3.7 million hectares. These efforts have the potential to promote
economic growth while also addressing social and environmental concerns. Additionally, some
African countries have made strides in promoting gender equality and addressing human rights
issues, which are important social considerations for ESG (Africa Gender Index Report, 2019).

1 Such as the United Nations



However, much work still needs to be done to improve governance practices and promote ESG
considerations in Africa. Many countries continue to struggle with corruption, political
instability, and weak institutions, which can hinder progress in addressing environmental and
social challenges.

Africa has been facing significant environmental challenges for decades, including an increase
in its ecological footprint and vulnerability to climate change. From this perspective, Due to
mining, agricultural, energy, forestry, and infrastructure activities, Africa lost 4,067,000
hectares of forest each year between 1990 and 2000 (Megevand, 2013). Several initiatives
demonstrate the commitment of African companies to environmental responsibility. Thus,
several African companies have started issuing Green Bonds since the COP 22 Conference.
According to the African Ministerial Conference on the Environment, climate actions play an
essential role in accelerating the economic and social transformation of the continent (AMCEN,
2021). Despite the current environmental challenges, little research has focused on the
environmental responsibility of companies in the African context. The multiple managerial
approaches on the subject generally suffer from acculturation because they are most often
developed in non-African contexts.

This study aims to bridge this gap by investigating the impact of corporate governance on
environmental performance for a sample of 122 African firms over the 2010-2022 period. We
intend to identify the main determinants of the environmental performance of African firms and
to verify if enhancing the governance quality contributes to boosting green transmission in
Africa. Furthermore, besides the global indicator measuring the company's overall
environmental performance, we distinguish two specific indicators reflecting the firm’s ability
to reduce harmful emissions and introduce green innovations. This should enable us not only
to assess the impact of governance on environmental performance but also to verify the extent
to which it contributes to boosting the innovation process within African companies. We also
seek to verify whether the African firm’s environmental commitment is induced by standard
governance mechanisms, or whether it requires the implementation of a governance strategy
specific to the socio-environmental dimension. To that end, we control separately the firm’s
management quality and CSR strategy. We also introduce country dummies to control for the
cross-country differences in the institutional frameworks dealing with environmental issues.
Since the effectiveness of environmental policies may also differ from one sector to another,
we conduct a sectoral analysis to identify which sector governance contributes most to fostering
the green transition. Finally, we opt for a dynamic panel data model by introducing the lagged
dependent variable among the set of independent variables to control for the persistence of the
environmental performance. This should enable us to gauge if African firms are engaged in a
long-term environmental transition. To our knowledge, this is the first paper that offers such a
detailed analysis of the impact of governance on corporate environmental strategy in the
African context.

The remainder of this study is organized as follows. Section 2 summarizes the theoretical and
empirical underpinnings of the relationship between governance and environmental
performance. Section 3 defines the empirical model, describes the methodology, and provides
the main statistical features of the sample. Section 4 presents and discusses the main empirical
results. The main conclusions and policy recommendations are summarized in the last section.



2. Governance and environmental performance: theoretical underpinnings and
empirical evidence

Various governance theories provided the underpinnings for corporate social responsibility.
The stakeholders’ theory states that corporate governance should not focus exclusively on
financial performance, but must also take into account the interests of the firm’s stakeholders
and the requirements of the environment in which it operates (Freeman, 1984). Accordingly,
the firm’s commitment to a socially responsible strategy is a voluntary approach stemming from
the shareholders' and managers’ awareness of the importance of promoting social welfare while
seeking to achieve the firm’s economic and financial objectives (Mathieu, 2008). This approach
is consistent with the definition provided by the Commission of the European Communities
(2001), according to which CSR corresponds to "the voluntary integration of social and
environmental concerns into business operations and stakeholder relations". New
institutionalism, however, views CSR as a response to institutional constraints. In this respect,
Meénard (2003) pointed out that the firm’s strategy is highly dependent on its institutional
environment, which refers to the political, social, or legal rules laid down by the institutional
framework (North, 1990). Finally, according to the resource dependency theory, opting for a
socially responsible strategy enables attracting highly qualified directors and managers
(Orazalin and Baydauletov, 2020), offering thereby the firm a diversified panel of expertise
which leads to an improved governance process.

Garriga and Melé (2004) classified the CSR’s underpinnings into four groups of theories. First,
the instrumental theories, for which CSR is a strategic tool aiming to boost the firm’s
performance. The importance attached by companies to environmental and social issues is,
therefore, far from altruistic. It is simply a way of improving a company's image and reputation
(Allouche et al., 2004) to attract a segment of consumers who are particularly sensitive to these
issues. Secondly, for political theories, CSR is the result of power relations between business
and society. In this respect, Gulema and Roba (2021) asserted that foreign firms showing a
collaborative attitude toward the host governments are more likely to adopt CSR practices. The
integrative theories represent a third alternative approach, according to which CSR reflects the
idea that the existence and growth of the company are subject to the goodwill of society. For
instance, the social activities undertaken by some companies are aimed at offsetting the
environmental damages caused by their activities. This is particularly true of mining and
chemical activities, which are highly polluting and represent a serious threat to the health of
surrounding populations. For these firms, a high commitment to CSR may be considered as an
effective tool to be accepted and integrated in their immediate environment. Finally, the ethical
theories, for which CSR reflects the ethical dimensions and values of society, to which the
company must respond above all other concerns.

An important body of empirical studies investigated the relationship between governance and
the environmental and social performance of firms. Walls et al. (2012) evaluated the
environmental performance of 313 American-listed companies according to various aspects of
governance. They concluded that ownership structure, board of directors, and management are
major determinants of environmental performance. Similar findings were highlighted by Salo
(2008) for a sample of 361 companies listed in the FTSE Eurotop 300. Halme and Huse (1997)
focused on the relationship between the board structure and environmental performance. Their
results suggest that the board’s characteristics positively affect environmental reporting. Other
studies shed light on the positive relationship between ownership structure and environmental
performance (Huang, 2010; Mahoney and Roberts, 2002). In a more recent study, Dixon-
Fowler et al. (2017) detected a positive relationship between corporate governance structures
and strategies and environmental-related decisions. Furthermore, Doonan et al. (2005)
demonstrated that the commitment of senior management to environmental evaluation and



control positively impacts environmental performance. However, another strand of studies
emphasized that high board diversity hinders environmental progress (Goodstein et al.,1994;
Gautschi and Jones 1987; Kesner et al. 1986).

Orazalin and Baydauletov (2020) found that firms with more effective CSR strategies are
showing higher environmental and social performances. Their results also suggest that a higher
percentage of female directors contributes to promoting the firm’s environmental and social
performance. Moreover, gender diversity shapes the positive relationship between CSR strategy
and environmental performance. Another important finding of this study is that the corporate’s
environmental and social performance is dependent on the quality of the national institutional
framework. Similar results were highlighted by Naciti (2019) for a sample of 362 firms from
46 countries. Firms exhibiting higher board diversity and separate CEO and chair positions are
those enjoying higher sustainability performance. However, results revealed that the board’s
independence contributes to hindering the firm’s environmental performance. Asni and Agustia
(2022) confirmed that corporate governance matters for environmental sustainability. Their
results indicate that the board’s size and independence significantly contribute to spurring green
innovation. Masud et al. (2018) provided empirical evidence on the determinants of
environmental sustainability reporting performance in three South Asian countries
(Bangladesh, India, and Pakistan) for a sample of 88 listed organizations over the 2009-2016
period. Results indicated that foreign and institutional ownership, board independence, and
board size contribute to enhancing environmental sustainability reporting.

Focusing on the Chinese context, Zheng et al. (2023) detected a bidirectional relationship
between the ESG score and corporate green innovation, both in the short and long run, for clean
industries. This positive relationship is valid only in the long run for polluting industries. Such
results suggest that the transition to green technologies is a difficult process to implement.
Similar conclusions were highlighted by Irshad et al. (2023) who showed that governance
boosts sustainability and environmental performance only for firms exhibiting acceptable and
high initial environmental scores. Using data relative to Spanish firms, Garcia-Pozo et al. (2019)
pointed out that firms engaged in research and development, improvements of products and
processes, and organizational innovations are the most successful in producing environmental
innovations. Their results also suggest that public financial support for innovation activities is
a main driver for ecological innovation and that the determinants’ effects significantly vary
across sectors. Overall, the review of the empirical literature suggests the existence of a strong
relationship between corporate governance and environmental performance.

3. Sample and Methodology
3.1.Model and estimation method

Our empirical model is described by the following equation:
Envii= a0 + 0 Envi.i+ p1 Govi+ y Zis + €i (D

Where Envi, represents the vector of environmental scores: Environmental Innovation Score,
Emissions Score, Resource Use Score, and Environment Pillar Score of company 1 at period t.
Govi, is a vector of governance scores which includes the Management Score and the CSR
strategy Score of company 1 at period t. Zit is a vector of control variables and €i; is the error
term.

Including the lagged dependent variable allows to assess the persistence of the firm’s
environmental performance. A high positive and significant coefficient associated with this
variable indicates that past performances contribute strongly to boosting the actual
performance, which reflects the firm’s long-term commitment to a pro-environmental strategy.



In Model (1) causality may run from the environmental performance proxies to some
independent variables, thereby triggering an endogeneity problem which leads to biased
estimates. Several studies highlighted a reverse causality between governance and CSR
strategies (Jo and Harjoto,2012). A high performance should encourage the firm to maintain
and reinforce its environmental strategy, while a weak score should lead to a rethink of its
governance model. Similarly, obtaining a high innovation score should encourage the company
to consolidate its management and CSR strategies. Moreover, the environmental score may
influence the company’s financial performance. Pro-environmental practices can be costly for
companies, resulting in a short-run drop in performance. In the long run, however, such a
strategy can enhance the company's reputation and attract environmentally-conscious
customers, boosting its bottom line.

To control for endogeneity, we apply the System GMM estimator developed by Arellano and
Bover (1995). The idea is to estimate a system composed of the level equation and the first
differenced equation while using the lagged differences and levels of the endogenous variables
as instruments®. Only second and higher lags may be retained as instruments since the model
includes the lagged dependent variable among the set of control variables. Enlarging the
instruments’ set to include both the lagged differences and levels of the endogenous variables
remedies for the weak instruments problem which represents the main weakness of the
Difference GMM estimator. The post-estimation tests include the Arellano and Bond (1991)
test which checks for the absence of second-order residual autocorrelation. We also implement
the Sargan-Hansen overidentification test to confirm the validity of the instruments. Using too
many instruments may lead to an overfit of the endogenous variables (the probability of the test
should tend to 1 in this case). Following Roodman (2008), we try to avoid this instrument
proliferation problem by limiting the number of instruments to a maximum of three lags for
each endogenous variable. We also check for the robustness of the results by verifying that a
variation in the number of instruments does not lead to a significant change in the estimation
outcomes.

We used global and specific governance and environmental performance measures.
Environmental performance is a multifaceted concept that encompasses a variety of factors
such as environmental innovation, emission scores, environmental management systems,
reporting and transparency, and stakeholder engagement. For this reason, we used Refinitiv
environmental scores to measure the environmental performance. Indeed, this comprehensive
approach provides a more nuanced understanding of a company's environmental performance
and its potential risks and opportunities related to environmental sustainability. Moreover, it is
important to note that governance is a complex and multifaceted concept that encompasses a
wide range of factors. Good governance involves effective management practices, a strong CSR
strategy, transparency, accountability, and stakeholder engagement. For this reason, we used
Refinitiv governance scores to measure the quality of corporate governance. These scores
provide a comprehensive view of a company's governance practices and can be used by the
different stakeholders to evaluate the quality of a company's governance and identify areas for
improvement.

We use three measures to assess environmental performance: the Environmental Innovation
Score, Emissions Score, and the Environment Pillar Score, which gives an overall idea of the
company's environmental performance.

2 The lagged differences are used as instruments for the level equation, while the lagged levels are serving as
instruments for the differenced equation.



Table 1: Dependent variables

Dependent Definition Source
Variables
Environment | The company's score summarizes its capacity for reducing its | Refinitiv
Pillar Score emissions, reducing the resources it uses, and the eco-efficient
innovation included in the product. It measures a company's
impact on living and non-living natural systems, including air,
land, and water, as well as entire ecosystems. Establishing this
score requires information about the energy used by the
company, its CO2 emissions, the water, and the waste it
recycles. Any controversies concerning spills or pollution
caused by the company's activity are also considered in the
rating. The score varies from 0 to 100.
Environmental | Reflects a company's capacity to reduce the environmental | Refinitiv
Innovation costs and burdens for its customers, thereby creating new
Score market opportunities through new environmental technologies
and processes or eco-designed products. The score varies from
0 to 100.
Emissions Assesses the company's commitment and effectiveness towards | Refinitiv
Score reducing environmental emissions in the production and
operational processes. The score varies from 0 to 100.

Two proxies are used to assess the governance quality: the Management Score and the CSR
strategy score. The measures used in the literature generally reflect a single dimension of
governance (Pekovic and Vogt, 2021; Akram et al., 2018; Walls et al., 2011). The two scores
used in this study reflect the most important governance factors. We also included some control
variables suggested by previous studies on the relationship between governance, environmental

performance, and CSR (Walls et al., 2012; Akram et al., 2018).

Table 2: Independent and control variables

Variables Definition Source Expected relationship
Independent Variables

Managem | It measures a company's commitment and | Refinitiv | The Management score should produce

ent Score | effectiveness towards following best a positive effect on environmental

practice corporate governance principles.
It reflects a company's ability to ensure a
critical exchange of ideas and independent
decision-making through an experienced,
diverse, and independent board of
directors, etc. The score varies from O to
100.

performance since it consolidates
traditional corporate governance
practices into a single score. It includes
board independence (Johnson and
Greening, 1999; Webb, 2004), diversity
(Webb, 2004; Coffey and Fryxell, 1991;
Stanwick and Stanwick, 1998), board
size (Kassinis and Vafeas, 2002;
(Brown et al., 2006), CEO duality
(Berrone et al., 2010), level of
managerial control (Johnson and
Greening, 1999), etc.




CSR

Captures the strategic position of the

Refinitiv

We expect a positive relationship

strategy company vis-a-vis its social and between CSR strategy score and
environmental responsibilities. It assesses environmental performance.
the degree of commitment of the company The CSR strategy score consolidates all
and the effectiveness of its decisions sustainable governance practices into a
regarding these responsibilities. The score unified score, such as the board
summarizes five main engagements: (1) orientation toward CSR issues (Kassinis
the decision to establish a CSR committee, and Vafeas, 2002; Hillman et al., 2001).
(2) the decision to comply with the
guidelines of the Global Reporting
Initiative (GRI), (3) the decision to create
and maintain an external audit of CSR
reports, (4) the decision to integrate the
company's financial and extra-financial
reports, (5) the decision to draw up a
report on the company's CSR activities.
The score varies from 0 to 100.
Control variables
ROA It measures the ratio of the net result to the | Refinitiv | A higher financial performance should
total assets. It assesses the ability of a help the firm to undertake environment-
company to generate income from its friendly practices (King and Lenox,
resources 2002)
Financial | It measures the ratio of the total debt to | Refinitiv | Highly indebted firms are less keen to
leverage | total equity. It reflects the capital structure adopt costly environmental strategies
of a company. (King and Lenox, 2002)
Company | Measured by the Log of total assets Refinitiv | Big firms are better placed than small
size ones to implement successful
environmental strategies (King and
Lenox, 2002)
Inflation | Rate of change of the Consumer Price | World High inflation stems from
Index Bank macroeconomic instability and should
deteriorates the firm’s environmental
performance (Saidane and Ben
Abdallah, 2021)
GDP Real GDP growth rate World A higher growth rate should boost the
Bank firm’s performance and, therefore,

promote its environmental performance
(King and Lenox, 2002)

3.2.Sample and descriptive statistics

In this study, we assess the relationship between the governance quality and the environmental
performance of African companies during the period 2010-2022. Our sample is composed of
122 companies from South Africa, Morocco, and Egypt.




Table 3: Classification of companies in the sample by sector of activity

Sector Number of companies and %
Industrial 36 (29.5%)
Service 74 (60.66%)
Agricole 12 (9.84%)
Total 122

The governance variables and those evaluating the environmental performance of these
companies were extracted from the ESG database proposed by Refinitiv, while the financial
variables were extracted from the Worldscope of Datastream databases. The macroeconomic
variables were collected from the World Bank database.

Table 4: Descriptive Statistics

Variables Observations Mean Std.Div Min Max
Env 1402 40.87 25.82 0 96,68
E- Innov 1402 19.25 28.58 0 98,58
Emission 1402 43.69 28.93 0 98,37
Magt Score 1402 51.87 27.96 0,67 99,64
CSR strategy 1402 47.48 30.98 0 99,6
Size 1538 7.42 0.68 5.34 9.46
ROA 1519 7.38 10,1 -43.06 123.26
Fin Leverage 1538 104.49 800.75 -6182.83 27568.27
Inf 1586 5.5 2,6 0,30 29,5
GDP 1586 7.42 2,58 -7.19 8

Table 4 and Figure 1 show that the average environmental scores of African companies (Env,
E-Innv, and Emission) are below 50 for all the sectors. The E-Innv score is exhibiting a
particularly low average (19.25 for the full sample and 16.63 for the industrial sector). These
results highlight the significant challenges that African companies are facing when prioritizing
environmental concerns, due to the associated costs, especially for innovation, which is too
expensive for these companies. However, we note that the average governance scores (Magt
Score and CSR strategy) is fairly good, especially for the industrial sector (about 60). These
results confirm the findings of Saidane and Ben Abdallah (2021), which suggest that good
governance practices are a priority for African firms. However, the high standard deviations of
environmental and governance scores show that these are unstable and disparate.

Figurel: Environmental and governance scores by sector

Mean Environmental Scores Mean Governance Scores
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The correlation coefficients of the variables are reported in Table 5. The environmental scores
(Env, E-Innv, and Emission) and governance scores (Magt Score and CSR strategy) are
positively and highly correlated. In particular, we notice a strong correlation between the Magt
Score and the CSR Score on one hand, and Env Score on the other hand (0.71 and 0.67
respectively). Similarly, a correlation of 0.66 is observed between the CSR strategy and the
Emission Score. We also observe a correlation of 0.59 between the Magt Score and the E-Innov
Score. Finally, we note the absence of a multicollinearity problem between the independent
variables.

Table 5: Correlation Matrix

1 2 3 4 5 6 7 8 9 10
Env 1 1
E- Innov 2 0.59 1
Emission 3 0.87 0.4 1
Magt Score 4 0.71 0.59 0.15 1
CSR strategy | § 0.67 0.36 0.66 0.21 1
Size 6 0.37 0.31 0.33 0.005 0.34 1
ROA 7 -0.05 -0.10 -0.04 0.03 -0.05 -0.13 1
Fin Leverage | 8 0.029 0.1 0.03 0.09 0.01 0.015 -0.03 1
Inf 9 -0.17  -0.06  -0.19 -0.04 -0.13 0.034 0.0003  -0.05 1
GDP 10 | -0.08 -0.05 -0.10 -0.008 -0.07 0.02 0.12 0.01 0.32 1

4. Results and discussion

The estimation results for the full sample are reported in Table 7. We note the significance of
the coefficients associated with the lagged dependent variables at the 1% level, which confirms
the dynamic nature of the models. The strong persistence of the three environmental
performance proxies reveals that African companies are highly committed to the ecological
transition, and are engaged in long-term environmental strategies.

Results in Table 7 also show that environmental performance is positively and significantly
influenced by the quality of the company's governance mechanisms. Standard governance
mechanisms, summarized by the management score, contribute to boosting the environmental
performance of African firms. These results, confirm previous empirical findings highlighting
the positive impact of the board of directors’ attributes on the environmental practices
implemented by firms (Gallego-Alvarez and Rodriguez-Dominguez, 2023; Zubeltzu-Jaka et al.,
2020; Campanella et al., 2021). We also note that the company’s CSR strategy is a major driver
for its environmental performance. Moreover, estimation results reveal that CSR is more
relevant than traditional governance mechanisms for promoting environmental innovation and
controlling harmful emissions. Indeed, management quality plays an important role in
implementing CSR and environmental approaches. These findings are in line with the paradigm
considering the board as a driving force that boosts CSR and environmental policies (Khan et
al., 2012; Bournois et al., 2007).



Table 7: Determinants of Environmental Performance, Full Sample

System GMM
Variables Env E- Innov Emission
Env t1 0.70 ***
E- Innov ¢.1 (0.83 ***
Emission t-1 0.78 ***
Magt Score 0.15 *** 0.13 ** 0.171 ***
CSR strategy 0.12 *** 0.32 *** 0.15 ***
Size 5.9%%% 2.005 2.83
ROA 0.03 -0.21 -0.02
Fin Leverage -0.003%#** 0.0026%** -0.004%**
Inf -0.26%* 0.09 -0.13
GDP 0.05 -0.022 0.16
Sector (base group:
Industry)
Agriculture 15.14%%** 50.35%** 19.77%*%*

Service 0.14 10.06 4.94

Country (base
group: South Africa)

Egypt -3.66 8.57* 34
Morocco -4.64%* 5.06 -4.7
Constant -44 6% ** -42 89%* -26.99*

Sargan test Prob > chi2 = 0.47 Prob > chi2 = 0.644 Prob > chi2 =0.713
AR (1) Pr>z=0.000 Pr>z=0.000 Pr>z=0.000
AR (2) Pr>z=0.607 Pr>z=0.46 Pr>z=0913

Number of obs 1260 1260 1260

For the control variables, we note a positive and significant impact of the firm’s size on the
environmental score. Big firms have higher financial resources available to cover the costs
induced by environmental policies. This result may also be justified by the fact that big firms,
such as multinationals, involve more stakeholders, who put more pressure on management to
adopt environmentally responsible strategies. Results also reveal that financial leverage has a
significant impact on environmental scores. High indebtedness ratios are associated with a
lower environmental performance for African companies. It seems that high financial charges
reduce the firm’s ability to undertake environmental policies.

Our results also demonstrate that inflation contributes to reducing environmental performance.
As mentioned previously, high inflation rates are associated with a deteriorated macroeconomic
framework. Such a result confirms that appropriate macroeconomic conditions are essential for
promoting environmental practices in the African context.

To determine whether belonging to a specific country influences the firm’s environmental
performance, a categorical variable was introduced in the model®. Compared to South Africa,
Egyptian firms exhibit significantly higher E-Innov scores, while Moroccan firms are showing
significantly lower Env scores. We can conclude that country-specific factors play a significant
role in shaping environmental practices in the African context. Such country-specific effects

3 South Africa is considered as the base group.



may be attributed to the differences in the institutional frameworks across countries (Khan et
al., 2022).

Similarly, to capture the sector-specific effect, a sectorial categorical variable was included in
the model, with the industrial sector serving as the base group. The results show that being in
the agriculture sector increases the chance of having higher environmental scores compared to
the industrial sector. However, the differences between the service and industrial sectors are
positive but not statistically significant. To better assess the sector-specific effects, specific
estimations were performed by sector (tables 8, 9, and 10).

Table 8: Determinants of Environmental Performance, Industrial Sector

System GMM
Variables Env E- Innov Emission
Env 1 0.49%*
E- Innov t.1 0.74%**
Emission t-1 0.48%**
Magt Score 0.26%* -0.02 0.17%%%
CSR strategy 0.18* 0.07 0.13%*:*
Size 15.18%%** -0.34 7.16%%*%
ROA 0.11 0.07 0.024
Fin Leverage 0.0014 -0.0006 -0.056%**
Inf -0.39 -0.51 -1 1%
GDP 0.087 -0.044 0.05
Constant -111.89%%* 7.5 -33.91%*
Sargan test Prob > chi2 =0.752 Prob > chi2 = 0.370 Prob > chi2 = 0.347
AR (1) Pr>z=0.005 Pr>z=0.000 Pr>z=0.005
AR (2) Pr>z=0.169 Pr>z=0.971 Pr>z=0.645
Number of obs 391 391 391

The results in Table 8 show that the management and CSR scores both produce positive and
statistically significant effects on Env and Emission scores, but fail to promote the E Innov
score. These results confirm the crucial role of effective management practices in enhancing
environmental performance within the industrial sector, particularly in the reduction of harmful
emissions. We can conclude that governance practices in the industrial sector in Africa are
directed towards prioritizing the reduction of emissions. This could be attributed to regulatory
requirements mandated by multinational corporations and financial backers.

Traditional management mechanisms and CSR strategies are found to be non-significant for E-
Innovation in the industrial sector. These results can be explained by the costs generated by
environmental investments (Saidane and Ben Abdallah, 2021). The industrial firms seem to be
reluctant to engage in environmental innovations. Various factors constrain the green transition
for these companies, including those related to costs, technical barriers, etc. These barriers are
more complex in the African context. Unlike European countries, most African governments
do not encourage companies to adopt a responsible approach, either by subsidies or tax
facilities.

Results also indicate that the firm’s size has a significant positive effect on Env and Emission
Scores, indicating that larger industrial companies tend to achieve higher environmental
performance. The results also demonstrate the significant role of the macroeconomic context,



specifically inflation, in influencing the reduction of emissions among African companies.
Indeed, higher inflation could pose challenges, potentially affecting investment in sustainable

practices.

Table 9: Determinants of Environmental Performance, Service Sector

System GMM
Variables Env E- Innov Emission
Env 1 0.79%**
E- Innov t1 0.36%**
Emission 1 0.73%**
Magt Score 0.105%** 0.16%** 0.02
CSR strategy 0.17%** 0.22%** 0.14%%*
Size 1.55 17.34%%* 0.75
ROA 0.05 -0.5%** 0.008
Fin Leverage 0.001 0.004##* 0.0015*
Inf -0.22%* 0.29 0.20
GDP -0.06 -0.07 0.19
Constant -14.15 -133.07%%* -1.23
Sargan test Prob > chi2 =0.179 Prob > chi2 = 0.21 Prob > chi2 = 0.534
AR (1) Pr>z=0.000 Pr>z=0.000 Pr>z=0.000
AR (2) Pr>z=0.835 Pr>z=0.426 Pr>z=0.401
Number of obs 751 751 751

For the service sector, the results in Table 9 show that the quality of governance positively and
significantly affects the firms’ environmental performances. Unlike the industrial sector, both
governance proxies are boosting environmental innovations in the service sector. Implementing
a CSR strategy within the service sector is much less complex and expensive. Indeed,
environmental innovations in this sector often refer to process and organizational innovations
which are easier to implement.

Results relative to the agricultural sector (see Table 10), show the management score
contributes to promoting the global environmental score and the emissions score, while the CSR
strategy contributes to spurring environmental innovation in addition to the two other
environmental performance proxies. Our results are in line with Khanh Chi (2022) which
demonstrates that specific environmental practices play a crucial role in boosting innovation in
the agriculture sector. The implementation of a CSR strategy within this sector is less expensive
and does not raise major technical challenges. Furthermore, the consumer is much more
sensitive to the environmental standards of agricultural products since they directly affect their
health.

For the control variables, we note a positive and significant impact of the size on environmental
innovation and emissions in the service and agriculture sectors respectively. Previous research
assessing the determinants of corporate environmental commitment showed that environmental
commitment is positively related to firm size (Gonzalez-Benito and Gonzalez-Benito, 2006).

Our results suggest that the company's commitment to CSR approach, in general, and to
environmental responsibility, in particular, depends above all on good governance.



Table 10: Determinants of Environmental Performance, Agricultural sector

System GMM
Variables Env E- Innov Emission
Env 1 0.054%**
E- Innov t1 0.56%**
Emission 1 0.27%**
Magt Score 0.15%* -0.08 (0.227%%**
CSR strategy 0.34%%** 0.6%** 0.15%**
Size 25.43%%* -6.6 13.26%*%*
ROA 0.68 -0.32 -0.63*
Fin Leverage 0.01 0.067%* 0.044%**
Inf 1.44%* 0.6 1.71%
GDP -0.2 -0.037 -0.27
Constant -170.35%** 16.73 -84.65%*
Sargan test Prob > chi2 = 0.431 Prob > chi2 = 0.451 Prob > chi2 = 0.457
AR (1) Pr>z=0.000 Pr>z=0.011 Pr>z=0.000
AR (2) Pr>z=0.731 Pr>z=0.984 Pr>z=0.801
Number of obs 118 118 118

In conclusion, the sectorial analysis revealed interesting results for the industrial sector, where
the ecological transition and innovation prove to be more challenging due to its higher costs
and inherent complexity. Our findings are in line with those of Garcia-Pozo et al. (2019) who
demonstrated that the effects of green innovation significantly vary across sectors. They also
showed that firms engaged in organizational innovations and CSR strategies are the most
successful in producing environmental innovations. While recognizing the importance of
management quality in the service and agricultural sectors, our results show that it is not
sufficient for fostering innovation and reducing emissions. Implementing a specific
environmental strategy seems to be essential for achieving more substantial results.

5. Conclusions and recommendations

This research aims to analyze the impact of governance mechanisms on the environmental
performance of 122 African companies between 2010 and 2022. In addition to the global
environmental score, we distinguished two performance indicators gauging respectively the
ability of the firm to reduce its harmful emissions, and its capacity to implement
environmentally friendly innovations. To control for governance effectiveness, we have
assessed separately the firm’s management quality and its CSR policy. This study represents,
therefore, an additional step to better understand the company's environmental outcomes and to
identify their major determinants.

Three main conclusions can be drawn from these empirical results. First, the environmental
performance is highly persistent, which suggests that African firms are committed to long-term
environmental strategies. Moreover, the full-sample result reveals that both governance
indicators are producing a positive and significant impact on the three environmental
performance proxies. Such a result confirms that improved governance is a major driver of the
green transition in Africa. Results show, however, that the CSR strategy is more effective in
promoting environmental innovation and emissions control than standard governance practices
assessed by the management score. Finally, the effectiveness of the governance strategies



implemented by African firms differs significantly across sectors. In particular, we notice that
both management and CSR strategies were unable to promote environmental innovations in the
industrial sector, while they accomplished this role in the service sector. This result may be
attributed to the fact that environmental innovations are more challenging in the industry due
to higher costs and technological complexity.

These results lead to some important recommendations. Improving environmental performance
requires African firms to enhance their governance standards. These include the traditional
governance mechanisms as well as the CSR policies targeting specific environmental issues.
Secondly, the industrial green transition is particularly challenging for African firms.
Companies operating in this sector should benefit from public support to overcome financial
and technical hurdles. On the financial side, flanking policies may include grants and fiscal
incentives. International aid, channeled through domestic governments, may also be of great
help. On a technical level, training programs and international exchanges of know-how are
necessary to help African companies upgrade their environmental strategies.

A decomposition of the firm’s SCR score should make it possible to identify the most effective
environmental strategies and those exhibiting limited effectiveness. Future empirical studies
adopting such an approach should help companies optimize their environmental policies.
Further investigations are also necessary to assess the specific needs of industrial firms in
Africa, and to help policymakers identify the appropriate flanking measures to be implemented
for this sector.
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