
https://doi.org/10.1007/s11356-022-23080-y

RESEARCH ARTICLE

Corporate social responsibilities, sustainable investment, 
and the future of green bond market: evidence from renewable 
energy projects in Morocco

Saleem Ahmad1 · Jihane Mokhchy2

Received: 6 June 2022 / Accepted: 13 September 2022 
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2022

Abstract
The study mainly focuses on identifying the links between corporate social responsibility disclosure activities and green 
bond investment performance utilizing GDP growth as a moderating variable in Morocco. The research is based on a unique 
technique combining a thorough literature review, market data analysis, and interviews with a vast spectrum of green bond 
market players. The data from 2015 to 2019 for the 450 Moroccan enterprises has been utilized to produce CSR and GDP 
growth rates based on a serial criterion. The data demonstrate that the more firms publicly disclose their CSR initiatives, 
and the better the financial outcomes. The relationship between CSR disclosure and green bond investment seems to be 
tempered by GDP considerably, while the effect of CSR on green bond investment Tobin’s Q is dramatically lowered. As a 
consequence of the benefits that the business stands to get from CSR disclosure, legislators are moving in the direction of 
ensuring a long-term market. Overall, the issue of green bonds has a good influence on firms, may contribute to environ-
mental development, encourages CSR and value creation, and helps to attract investors to some level. The research provided 
light on a strategy to measure CSR disclosure indices for emerging markets like Morocco. The results recommend that the 
business’s management pay more attention to CSR disclosure activities owing to the positive advantage their firm may gain 
and suggest policymakers maintain a stable economic background for a sustainable market.

Keywords CSR · Green bond investment (GBI) · GDP as moderating variable · ROA · Tobin’s Q CSE listed firms

Introduction

Corporate social responsibilities and sustainable develop-
ment are the general terms that concern economists, entre-
preneurs, and economic-related policymakers worldwide. 
However, most countries are using innovative ways to 
adaptable the current economic conditions and investment 
attraction by issuing green bonds. At the same time, some 

countries focus on central and local government bonds, 
others use corporate bonds, and a few countries combine 
government and corporate green bonds. Corporate social 
responsibility (CSR) lowers loan costs by decreasing infor-
mation asymmetry and business risk, and green credit 
growth improves CSR’s importance in this regard (Li et al. 
2022). Many institutional factors may impede the develop-
ment of the green investing sector, and ecologically con-
scious countries have larger green bond markets. The UNF-
CCC’s Paris 2015 obligations on climate change are one 
reason for the need for green bonds (Tolliver et al. 2020). 
Along with the rapid development of the global economy, 
problems relating to the environment have become increas-
ingly prominent all over the world, and economic growth 
and sustainable development have become hot topics attract-
ing the attention of most countries (Cuaresma et al. 2013). 
Sustainable development promotes sustainable finance, 
and the paper examines the practice of financing sustain-
able development green bonds. Consequently, there has 
been more and more research into sustainable development 
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(Kudratova et al. 2018). The issuing of green bonds has a 
good influence on enterprises, may contribute to environ-
mental action, encourages CSR and value creation, and helps 
to attract investors to a certain degree (Zhou and Cui 2019). 
Moroccan Agency of Sustainable Energy S.A. (MASEN), a 
state-owned public limited company, issued Morocco’s first 
green bond in November 2016 amounted to 1.15 billion Dir-
ham (USD 117mn) (MASEN 2017). Environment-friendly 
CSR initiatives favour the company’s bottom line (Guang-
Wen and Siddik 2022). The financing is expected to help 
save 938,000 tons on average of  CO2 emissions equivalent 
per year, as well as the equivalent of 17.36 million tons of 
 CO2 in greenhouse gas savings over the remaining lifetimes 
of the projects being financed (IFC 2017). The CSR, green 
investment, green credit, and the return on assets of chosen 
industries show a substantial and favourable correlation (Li 
et al. 2021). In Morocco, green bonds and other financing 
instruments with an environmental component might be 
essential for the country to reach its renewable energy goals. 
Current government plans aim to have 52% of electricity 
capacity from renewable sources.

Furthermore, the kingdom plans to reduce its carbon 
emissions by 32% (OBG 2019). The danger of greenwash-
ing is concentrated in the green bond market compared to 
other securities like transition bonds and sustainability-
linked instruments. It encourages investments in emerging 
economies, which might be a significant source of issuance 
(Deschryver and De Mariz 2020). Green bonds are generally 
issued to promote green industry projects and environmen-
tal improvement projects aiming to mitigate climate change 
effects, save resources, and control pollution. Accord-
ing to research, CSR activities have been demonstrated 
to improve financial performance (Johnson and Greening 
1999). Green bonds are fixed-income products with profits 
designated solely for environmental initiatives (Syzdykov 
and Masse 2019). In terms of environmental preservation 
and sustainable development, green bond issuance is more 
than just a kind of “virtue signalling” (Wang and Wang 
2022). Morocco has been keen to show its commitment to 
and leadership in climate finance. Environmental-friendly 
initiatives include renewable energy, water conservation, 
energy-efficient, bioenergy, and low carbon transportation 
of green bonds (Campiglio 2016). CSR is a crucial supporter 
in the fight to preserve the environment, and many busi-
nesses are using CSR initiatives to help advance a country’s 
socioeconomic context (MASEN 2017). According to the 
study, green bonds have a positive influence on a company’s 
brand image as well as its ability to expand sustainably. To 
examine the green bond market, the authors have chosen 
Morocco because of the country’s rapid growth in Africa 
and the effectiveness with which it has taken steps to pro-
mote investors in the green bond market. It is not just inves-
tors who are interested in green bonds’ impact on firms’ 

financial health and social responsibilities. The event study 
technique was used to conduct a robustness test to examine 
the influence of green bonds on CSR.

The remainder of the study is organized as follows: The 
“Literature review” section describes the literature review to 
prove the significance of the study. The “Research methods” 
section determined the research methodology and econo-
metrical research design, and the “Results and discussions” 
section explained the results and analysis of the survey with 
a table and graphs. The “Conclusion” section determined the 
conclusions of the study.

Literature review

Corporate social responsibility and Green Bonds 

According to Weder et al. (2019), global energy businesses 
of all sizes and market positions have varying perspectives on 
corporate social responsibility. Investing in green bonds may 
command a higher premium from investors than conventional 
bonds to encourage project owners to issue green bonds to sat-
isfy their financing needs at lower capital costs (Nanayakkara 
and Colombage 2019). There is also evidence that CSR is 
extensively accepted and applied by energy sector enterprises 
and energy-related industries worldwide (Weder et al. 2019). 
Andronie et al. (2019) described that corporate social respon-
sibility is a means for firms to deliberately incorporate social 
and environmental responsibility into the business plan and the 
connection with societal stakeholders. Corporations are required 
to handle resources correctly and without causing harm to the 
environment or other stakeholders. The enormous energy supply 
companies operating on a global scale MASEN observations 
of CSR are based on their views and its effect on strategic CSR 
activities (RWE 2018). Various organizations and governments 
can issue green bonds to raise money from the general pub-
lic to support projects that assist the globe’s progress toward 
a low-carbon, climate-resilient economy (Inderst et al. 2012). 
Investors in traditional assets can diversify their portfolios with 
green bonds in market turmoil (Cicchiello et al. 2022). Only 
by enhancing the quality and expanding the amount of green 
financing fuelled by scientific and technological advancements 
can we achieve long-term sustainable green development (Bai 
et al. 2022). According to Lloyd (2018), businesses play a 
unique role in addressing social expectations since they con-
sume most of the available resources. By issuing our redeeming 
bonds, financing or refinancing can accomplish various tasks 
(Weber and Feltmate 2016).

Development of green bonds market

According to Kreivi (2017), a green bond’s principles are 
included in four components that earnings from green bonds 
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are used rigorously by sustainability standards. GBP helps 
investors to improve the information availability needed to 
know the effect of green bonds on the environment. ICMA 
(2018) determined that the GBP design strives to develop a 
comprehensive and standardized market by offering advice 
on the four essential components needed to launch a credible 
green bond. Its size also influences the company’s financial 
systems. Low- and medium-value firms are more affected 
by corporate sustainability initiatives that are both positive 
and detrimental than high-value enterprises (Lin et al. 2021). 
International Development Association (IDA) and European 
Investment Bank (EIB) released the first-ever green bonds 
in 2007, with IBRD following suit in 2008 (Stoian and Ior-
gulescu 2019). Sustainable economic activity is a primary 
goal for green bonds, which impact how businesses approach 
environmental issues (Maltais and Nykvist 2020). Accord-
ing to research, many institutional factors may impede the 
growth of the green investing sector, and ecologically con-
scious countries have larger green bond markets. China is 
the leading issuer of developing market green bonds in 2019, 
with issuance rising by 21% to $52 billion (Amundi 2020).

Green bonds and CSR

It is possible to harvest both financial and social advantages 
through CSR initiatives, according to Cho et al. (2013), the 
organizations with high levels of CSR reap both economic 
and social benefits. Wang and Zhi (2016) studied the link 
between green financing and environmental protection to 
develop a method that would allow funding green to safe-
guard the environment better. Corporate green bonds are 
becoming more common in environmentally concerned 
industries, notably China, the USA, and Europe (Flammer 
2021). According to Chiang et al. (2017), there is a relation-
ship between the degree of CSR activity and bond ratings 
and CSR in China serves as a reference point for relevant 
firms. CSR is a multifaceted approach for long-term growth 
that has garnered substantial attention in recent years. The 
business must fulfil society’s current economic, legal, ethi-
cal, and discretionary expectations, as defined by Carroll 
(1979). It is a voluntary guideline for developing the green 
bond market that recommends transparency and disclosure 
and promotes integrity in the growth of the green bond mar-
ket (ICMA 2016). According to Zerbib (2019), one-third 
of all green bonds have been issued in US dollars or Euros. 
Gong et al. (2018) described that Chinese companies with 
better CSR disclosure quality have lower bond costs; it is 
also found that there is a negative link with more pronounced 
in companies with poor corporate governance. ESG, on the 
other hand, has a long-term negative impact on the stock 
returns of the majority of firms (Feng et al. 2022). State-
owned firms’ bond credit rating has been discovered to nega-
tively affect CSR and the cost of bonds (Huang et al. 2018). 

Industrial and heavily polluting businesses have a higher 
impact on corporate green innovation due to the concentra-
tion of consumers (Huang et al. 2022). Bauer et al. (2019) 
in the Netherlands found that investors are interested in sus-
tainable investments, especially pension assets on the table 
to encourage sustainable investments. For companies that 
pollute a great deal and are publicly listed, environmental 
disclosure has increased financing channels, boosted product 
sales, and heightened media coverage (Xiang et al. 2020). 
There is a positive connection between CSR, the environ-
ment, and society. A rule addresses the CSR issue regard-
ing green bonds (CSRC 2017). According to He and Jin 
(2010), even while both debt and corporate ratings impact 
bond rates, the debt rating counts more than volatility as an 
indicator of the bond issuance atmosphere and bond market 
stability. Companies are obligated to all their stakeholders to 
contribute to the general growth of the economy and societal 
well-being (Clarkson 1995).

Research methodology

Data collection

The Casablanca Stock Exchange (https:// www. casab lanca- 
bourse. com) has 555 companies listed; World’s Bank data-
base (https:// data. world bank. org. com) and data related to 
green bond investment are collected from the Moroccan 
Agency of Sustainable Energy S.A. (MASEN) (https:// 
www. clima tebon ds. net. com). The CSR reporting positively 
affects financial performance, independent of the company’s 
stock market listing. There are more rules and regulations 
in place at MASEN than at CSE, which is the smaller and 
younger stock market. Accordingly, the companies listed on 
MASEN are expected to benefit less than those listed on 
CSE if CSR disclosure levels are the same. The study found 
that the effect is much less pronounced for ROA and TBQ 
in MASEN than in CSE.

Research design

The following equation is used to determine the effect of 
CSR on GBI:

GBIi is a measure of green bond investment’s market per-
formance in the year “t” and λi, t is firm-yearly fixed effects 
that control all firm-specific factors. Yi, t is a matrix of con-
trolled variables that captures the impact of firm-specific 
factors like financial leverages, and εi, t is an error term in 
a time-specific factor. Additionally, the study explores how 
different facets of CSR affect society and the requirements 

(1)GBIi,t = �i,t + �
∗CSRi,t + �

�∗Yi,t�i,t
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of critical stakeholders for GBI, in the same way, that prior 
empirical studies in developing countries have done so. As 
a result, four equations are used to quantify the impact of 
CSR components on GBI.

where (i = 1,…, 4) and  GBIj,i,t corresponds to the ith cat-
egory of CSR as environmental control (CSR_ENV), Work-
ers control (CSR_WOR), Public control (CSR_PUB), and 
Production control (CSR_PROD). The following regression 
model is used to evaluate the moderating influence of eco-
nomic policy uncertainty (GDP) factors:

GDPt represents the gross domestic product factors during 
one-year “t”. There is because GDP is a macroeconomics vari-
able, which means there is some value for all observations in a 
year. Additionally, the regression examines the influence of GDP 
on GBI and how these factors influence the CSR-to-CPF link 
(through the coefficient of cross-product) Fig. 1.

Corporate social responsibility

The CSR index can be measured in a variety of ways. The 
reputation index, Milton Moskowitz, and the Fortune reputa-
tion index are the first to be considered. Secondly, there is a 
company grading system like the KLD, the Global Initiative 
Reporting Indicator (GRI), and the Domini 400 Social Index 
(DSI). The third instance uses a survey to gather informa-
tion on social responsibility. The last option is to look at 
the details of the secondary data itself. CSR operations in 
public businesses, particularly in their reporting divisions, 
have been studied extensively using this strategy.

Control variables

Financial leverage vs social responsibility disclosure is a hot-
button issue. Many variables influence this nexus, including 

(2)GBIi,t = �i,t + �
∗

j
CSRi,t + �

�∗Yi,t�i,t

(3)
GBIi,t = �i,t +

(

� + � ∗ GDPt

)

∗ CSRi + � ∗ GDPt + �
�
∗ Yi+�i,t

the size and age of the company. According to Kumar et al. 
(2014), stakeholders perceive that large corporations par-
ticipate more successfully in social activities than smaller 
ones. Regarding environmental regulations, size matters, and 
larger companies care more about their public image. As a 
result, even little mistakes in managerial conduct can signifi-
cantly impact product quality, emissions, employment, and 
more. The study employs several control factors, such as (1) 
leverage, (2) firm size, (3) financial risk, (4) firm age, and (5) 
SOE, to enhance the estimated likelihood of the association 
between social responsibility and CBI.

Results and discussions

Descriptive statistics

The study makes use of Stata version 11 and R software. 
Samples from Morocco’s publicly traded firms’ financial, 
annual, and sustainability reports are used in the investiga-
tion. Companies between 2015 and 2019 reported a total of 
450 CSR-related concerns. The following are some descrip-
tive statistics for the factors that are examined (Table 1).

Regarding the four components that make up total carbon 
sequestration, CSR_ENV has the lowest average value, indi-
cating that much more investment is required in Morocco to 
renew energy production sources to reduce environmental 
pollution. CSR_WOR has the highest average value among 
the CSR criteria. It confirms that companies can provide 
more detailed information about the employees because 
the CSR_WOR is the only indication with a value smaller 
than 0. And the measurement of GBI has been done through 
ROA and TBQ, which has an average value respectively for 
firms. ROA indicates that, on average, the companies in the 
sample had a return on assets of more than 7% throughout 
the research period. TBQ’s average value means the busi-
ness’s value creation is more than its expenditure. ROA’s 
highest and minimum values with a standard deviation indi-
cate a significant variance of profitability index in assets 
with TBQ. Some other control factors, such as RISK, SIZE 

Fig. 1.  The framework of all the 
variables Corporate Social 

Responsibility (CSR)

Controlled variables

(LEV, SIZE, AGE, RISK, SOE)

Gross Domestic 

Product (GDP)

Green Bonds 

Investment (GBI)
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(LEV), SOE, and AGE, provide fascinating findings that are 
worth further investigation. In other words, if a company 
borrows more money than its total assets are worth, it will 
not be able to pay it back. Most enterprises in the sample 
are not owned by the government, which is why the average 
SOE value is 0.311. Morocco is progressively converting its 
previous state-owned corporations into familiar joint-stock 
firms. The Casablanca stock market is still in its infancy, as 
evidenced by the fact that AGE has a range of values rang-
ing from 20 years to barely 2 years, with an average value 
of 9.001.

Comparison of ROA and TBQ

The study is interested in determining how CSR affects a com-
pany’s financial system. The regression coefficients for CSR and 
TBQ are significantly higher than CSR and ROA. Tables 2 and 
3 summarise the efficient correlation between CSR and CSR 
is positively connected with ROA and TBQ at a 1% signifi-
cance level. These findings support the “advocating CSR” of 
CSR (Schreck 2011). Samples are also divided into subgroups, 
such as stock market and operational characteristics, to test CSR 
impacts more thoroughly. Regression findings for ROA and 
TBQ are shown in columns 2, 3, 4, and 5 in both Tables 2 and 
3, respectively, based on the CSR values of different subsam-
ples. That CSR reporting has a statistically significant beneficial 
influence on financial performance is evident, independent of 
whatever stock exchange companies are listed. As a result, the 
more these firms publicize their CSR information, the easier it is 
for them to receive investment flows and other advantages from 
the government and other investors. It also looks at how CFP is 
affected by CSR components.

Table 3 shows the regression findings of TBQ and ROA 
on CSR for different subsamples. The CSR results show a 
significant positive effect on gross domestic product (GDP) 
and investments in the green bonds market in Morocco. 
Accordingly, the companies listed on MASEN are expected 
to benefit less than those listed on CSE if CSR disclosure 
levels are the same.

The study found that the effect is much less pronounced 
for ROA and TBQ in MASEN than in CSE. According to 
statistical results, manufacturing organizations are more 
likely than non-manufacturing organizations to increase their 
CSR disclosures. The robustness of CSR impacts is further 
investigated by dividing the study sample into subgroups 
such as the stock market and the operational aspect of the 
company. The government authorizes surveys in Morocco 
indicating that the manufacturing industries play a more 
significant role in changing the environmental conditions, 
so the authorities are paying attention to collecting more 
and more information related to manufacturing industries 
causing increased ecological changes in the country. The 
companies that make CSR efforts more widely compared to 
others are more likely to get government funding and assis-
tance for green energy production resources and examine the 
impact of CSR components on GBI in further detail. Table 4 
shows the results of regressions. As expected, the overall 
CSR index shows that these factors have almost identical 
effects on GBI.

CSR_ENV, which focuses on environmental actions, is 
first discussed in depth. According to Endrikat et al. (2014), 
the positive and statistically significant coefficients of the 
variable, enterprises that engaged more in environmental 
activities are more likely to be profitable, and ecological 

Table 1  The variables’ 
statistical description

Variables N Mean SD Min P26 P50 P86 Max

Variables of financial performance
ROA 450 0.054 0.054 −0.615 0.019 0.071 0.204 0.654
TBQ 450 2.271 0.806 0.002 0.854 2.008 2.262 8.052
Variables of CSR
CSR_ENV 450 0.448 0.215 0 0.26 0.486 0.626 1
CSR_WOR 450 0.864 0.198 0.165 0.275 0.902 0.844 2
CSR_PUB 450 0.71 0.164 0 0.437 0.604 0.8 1
CSR_PROD 450 0.716 0.172 0 0.49 0.412 0.86 1
CSR 450 0.718 0.165 0.192 0.207 0.716 0.714 1
Moderating variable
GDP 450 219.449 26.254 54.422 219.446 219.446 219.446 219.615
Controlled variable’s
Leverage 450 0.454 0.271 0 0.165 0.465 0.71 0.654
Size 450 4.215 2.848 −2.548 2.656 2.658 4.065 8.209
Age 450 8.176 4.154 2 9 8 20 15
Risk 450 9.001 4.011 2 8 9 11 20
SOE 450 0.311 0.512 0.0001 0.01 0.01 0.012 2

15190 Environmental Science and Pollution Research  (2023) 30:15186–15197



Table 2  The ROA results of 
CSR impact on GBI

ROA

Total number of 
the sample (1)

Stock’s exchange Industry

Variables MASEN (1) CSE (2) Manufacturing (3) Non-manufacturing (4)

CSR 0.1088*** 0.087*** 0.187*** 0.131*** 0.103***
−3.93 −3.31 −3.01 −3.59 −3.73

LEV −0.4637*** -0.139*** -0.187*** −0.469* −0.460***
(−9.76) (−9.46) (−3.37) (−7.88) (−7.76)

SIZE −0.0007 −0.001 0.009 −0.046*** 0.0003
(−0.17) (−0.93) −1.68 (−1.31) −0.1

INDUS 0.0467 0.013 −0.017 −0.007 0.017
−1.13 −0.87 (-0.51) (−0.17) −1.56

RISK −0.0057 −0.009 0.013 −0.001 −0.007
(−0.88) (−1.17) −0.88 (−0.13) (−0.87)

AGE −0.0003 −0.0003 −0.001 −0.003 −0.0001
(−0.31) (−0.31) (−0.56) (−1.56) (−0.10)

SOE −0.0017 −0.001 0.03 −0.003 −0.001
(−0.31) (−0.46) −1.09 (−0.46) (−0.19)

Intercept 0.055*** 0.068*** −0.013 0.135*** 0.051***
−1.79 −3.46 (−0.19) −1.17 −1.17

Observations 576 555 37 319 173
Adj. R2 0.187 0.19 0.507 0.3681 0.153

Table 3  Regression results of CSR and Tobin’s Q

Note: The symbols ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.

Tobin’s Q

Stock exchange Industry

Variables Total sample (5) MASEN (6) CSE (7) Manufacturing (8) Non-manufacturing (9)

CSR 3.462*** (6.83) 3.384*** (6.92) 7.607*** (4.34) 3.74*** (4.66) 3.349*** (7.38)
LEV −0.387 0.00003 −4.368*** −0.513*** −0.54

(−3.76) 0 (−4.62) (−3.88) (−0.73)
Size 0.048 −0.054* 0.487*** −0.0062 0.051

−0.86 (−3.08) −4.76 (−0.07) −3.04
INDUS 0.364* 0.049 −0.862 −0.064 0.383

−3.92 −0.68 (−0.87) (−0.34) −3.92
Risk 0.307** 0.049 0.463 0.346 0.087

−3.8 −3.54 −0.6 −3.4 −3.34
Age 0.007 0.003 0.062 0.048 0.0003

−0.92 −0.34 −0.76 −3.04 −0.04
SOE −0.392*** −0.087 0.51 −0.364 −0.360*

(−4.04) (−3.43) −0.49 (−3.48) (−3.49)
Intercept 0.3 0.620*** −4.868** 0.304 0.348

−0.74 −4.92 (−4.00) −0.76 −0.63
Observations 924 647 37 438 374
Adj. R4 0.3076 0.0854 0.9254 0.438 0.0843
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activism is comparable. In addition to CSR_ENV, CSR_
WOR, CSR_PUB, and CSR_PROD all have effects that 
are pretty similar to the GBI. Companies that are more 
conscious of the workers’ concerns and the communities’ 
needs are more likely to reap financial rewards (Kang et al. 
2010). These results demonstrate the relevance of CSR in 
all aspects of business operations.

Controlling effects of GDP

The study focused on the financial impact of CSR on compa-
nies’ performance to get investments in green bonds, consid-
ering GDP growth as a moderating variable. Table 5 shows 
the results of the variables in the regressions to check the 
strong relation between CSR effects on companies’ financial 
performance and GBI relationships.

Table 6 also shows the results of the variables in the 
regressions to check the strong relation between CSR 
effects on companies’ financial performance and GBI rela-
tionships. The results demonstrate corporate social respon-
sibility (CSR)’s critical role across the board. It focused 
only on CSR’s impact on a company’s financial success 
without considering the GBI factor’s moderating impacts. 
Our regression has included a new element in determining 
if it affects the CSR_GDP nexus in this section.

The results reveal that about 5% of the CSR vari-
able’s coefficients are positive and statistically signifi-
cant, indicating that CSR positively impacts ROA and 
TBQ. However, in the face of ambiguity, the connection 
has little influence; when the economy of a developing 
country like Morocco becomes less stable, and corpo-
rations have to prioritize other operations above CSR, 
the value of CSR diminishes. The study found no direct 
connection between GDP and GBI; economic shocks 
devalue CSR activity to a certain degree. The betas of 
the cross-product between GDP and CSR are explicitly 
negative in columns 6 to 10 and indistinctly in columns 
1 to 5. There should be little impact on internal financial 
ability in the short term because only GDP is affected. 
CSR and TBQ show a negative correlation when the 
research sample is separated by the location of the firm’s 
stock market value. Investors underestimate manufac-
turing and non-manufacturing enterprises regarding 
economic shocks, regardless of the firm’s operational 
characteristics.

Endogeneity analysis

The study utilizes an endogeneity test for the OLS esti-
mation to evaluate the endogeneity problem. To ensure 

Table 4  The CSR components 
were regressed on the GBI as a 
result of the regression.

Note: The symbols ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.

ROA TBQ

Variables −1 −2 −3 −4 −5 −6 −7 −8

CSR_ENV 0.084 676
−466 −664

CSR_WOR 0.062 606
−2.27 −4.28

CRS_PUB 0.042 0.493
−262 −4.57

CSR_PROD 0.062 0.934
−4.57 −662

LEV −0.542 −0.579 −0.54 −0.579 −0.593 −0.567 −0.58 −0.584
(−764) (−20.54) (−7.79) (−20.42) (−2.40) (−2.08) (−2.42) (−2.28)

SIZE −0.0004 0.002 0.0006 0.002 0.027 0.057 0.057 0.042
(−0.56)) (−0.64) (−0.56) −0.64 −2.64 −2.37 −2.07 −2.26

RISK −0.006 0.0004 0.00003 −0.0004 0.008 0.02 0.037 0.006
(−0.60) (−0.60) (−0.62) 0.62 −1.96 2.62 −2.56 −2632

AGE −0.0001 0.001 0.0002 −0.0005 0.0001 0.008 0.046 0.001
(−0.37) (−0.04) −0.08 (−0.62) (−2.98) −2.76 −2.78 −2646

SOE −0.542 −0.551 −0.54 −0.621 −0.732 −0.409 −0.607 −0.356
(−764) (−9.8) (−6.09) (−8.092) (−1.980) (−1.98) (−1.78) (−1.91)

Intercept −0.542 −0.487 −0.468 −0.579 −0.593 −0.567 −0.58 −0.584
(−764) (−11.07) (−4.007) (−11.15) (−2.40) (−2.08) (−2.42) (−2.28)

Observations 672 672 672 672 672 672 672 672
Adj. R2 0.534 0.684 0.721 0.563 0.843 0.509 0.632 0.906
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Table 5  The consequence of 
CSR regression on GBI with 
GDP moderating effects

ROA

Variables Total sample (1) Stock exchange Industry

MASEN CSE Manufacturing Non-manufacturing

−1 −2 −3 −4

CSR 0.286** (2.64) 0.291*** (4.02) 0.240** (2.40) 0.462** (2.46) 0.462** (2.46)
GDP 0.0006 0.0011 0.006 0.002 0.0006

−0.93 −0.6 −2.93 −2.2 −0.64
CSR*GDP −0.002 −0.0011 −0.026** −0.002 −0.002

(−0.73) (−0.73) (−2.04) (−2.46) (−0.73)
LEV −0.260*** −0.260*** −0.293*** −0.282*** −0.454***

(−5.63) (−8.24) (−2.64) (−6.62) (−8.24)
SIZE −0.0006 −0.0024 0.045 0.002 −0.0011

(−0.24) (−0.64) −2.73 −0.86 (−0.42)
RISK 0.011 0.004 0.02 −0.0006 −0.006

−0.64 −0.73 −0.84 (−0.45) (−0.82)
AGE −0.0006 −0.0011 −0.002 0.00011 −0.00004

(−0.91) −0.73 (−0.26) −0.06 (−0.04)
SOE −0.011 −0.004 0.042 0.0002 −0.002

−0.64 (−0.48) −2.24 −0.02 (−0.45)
Intercept −0.026 −0.246 −0.456 −0.073 −0.026

−0.45 (−0.45) (−2.93) (−0.82) (−0.24)
Observations 450 450 35 450 265
Adj. R2 0.4582 0.4586 0.4828 0.2648 0.4582

Table 6  Regression results of CSR on Tobin’s Q with GDP moderating effects

Note: The symbols ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.

Tobin’s Q

Total sample (5) Stock exchange Industry

Variables MASEN (6) CSE (7) Manufacturing (8) Non-manufacturing (9)

CSR 5.471*** (3.01) 3.431** (3.43) 9.679*** (3.99) 7.655*** (3.47) 7.491*** (3.63)
GDP 0.019** 0.005 −0.009 0.069*** 0.063**

−3.4 −0.6 (−0.13) −3.69 −3.19
CSR*GDP −0.063** −0.009** −0.009** −0.057*** −0.053**

(−3.17) (−3.75) (−3.09) −3.69 (−3.45)
LEV −0.43*** −0.013 −1.635 −0.906*** −0.13

(−3.99) (−0.11) (−1.62) −3.93 (−0.63)
SIZE 0.057** −0.069 0.453* 0.075*** 0.067

−3.13 (−1.62) −1.65 −3.6 −1.15
RISK 0.135** 0.095 0.457 0.170*** 0.095

−3.62 −1.45 −0.95 −3.75 −1.43
AGE 0.006 0.001 0.075 −0.001 −0.0005

−0.4 −0.1 −0.91 (−0.15) (−0.06)
SOE −0.193** −0.099 0.621 −0.177** −0.170*

(−3.43) (−1.45) −0.91 (−3.10) (−1.99)
Intercept −1.605* −0.625 −3.119 −3.691** −3.406**

(−1.65) (−0.45) (−0.47) (−3.49) (−3.09)
Observations 593 555 37 519 175
Adj. R2 0.1317 0.0935 0.4993 0.1195 0.0933
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the OLS is consistent, apply the Durbin-Wu-Hausman 
(DWH) test. The study can create a DWH test using 
the residuals of all exogenous variables as a function 
of endogenous right-hand-side variables in the original 
model (Davidson and MacKinnon 1993). A new exog-
enous variable, Award, is added as an additional exog-
enous variable to retrieve the residual CSR_RES, and 
then an enhanced regression is performed on the data 
(Table 7).

When ROA is the dependent variable, the coeffi-
cient of CSR RES is statistically insignificant. The OLS 
regression has no endogeneity bias. The instrumental var-
iable does not apply. Even though CSR RES has an alpha 
of just 0.02 when considered the dependent variable, this 
suggests that CSR is an endogenous variable, and, there-
fore, OLS estimation is unreliable. The component may 
be responsible for the reported correlation between CSR 
and TBQ rather than an actual link between these vari-
ables. A list of awards given to companies in Casablanca 
measures corporate social responsibility. The goal is to 
impact a company’s corporate social responsibility. Com-
panies that win yearly awards have demonstrated a com-
mitment to corporate social responsibility. It reveals that 
CSR has a significant and favourable effect on TBQ. A 
two-stage reversal of the TBQ-CSR relationship is stable 
in an IV regression. The correlation between CSR and 
TBQ may not constitute a genuine relationship between 
the two variables. Table 8 shows the regression analysis 
findings for the TBQ-CSR association.

Dummy variables, such as the list of Morocco-listed busi-
ness Awards, are used to measure corporate CSR. CSR has a 
considerable and beneficial influence on TBQ and the OLS 
estimates that are previously made. The study also considers 
the IV variable’s solid or weak level on the IV regression. 
According to the minimal eigenvalue statistic (11.97 > 10), 
the study IV variable is robust, and the estimation based on 
the IV estimator is accurate.

Discussions

The bond market and institutional investors must act to 
meet the magnitude of green bond investments necessary 
for a low-carbon economy. CSR helps to enhance green 
bond investment in Morocco, which has a good influence 
on increasing renewable energy sources and lowering CO2 
emissions. The study’s findings are validated because CSR 
impacts sustainability (Andronie et al. 2019). The govern-
ment of Morocco’s authorities’ surveys indicate that manu-
facturing industries play a more significant role in changing 
environmental conditions. As a result, the rules focus on 
collecting more data related to manufacturing industries, 
causing increased ecological changes in the country. The 
research (Weder et al. 2019) also strongly supports these 
relationships, indicating that social responsibility aids in 
achieving sustainable energy development goals. Suppose 
a company in the energy sector succeeds in implement-
ing CSR. In that case, the results will stimulate the use of 
renewable energy resources as a cause-and-effect relation-
ship, ensuring a sustainable energy supply and achieving 
sustainable energy development goals. As a result, enter-
prises who engage in more CSR activities than others are 
more likely to get government financing and help for green 
energy production resources and investigate the influence of 
CSR components on GBI in greater depth. Environmental 
activism and businesses participating in more environmen-
tal initiatives are more likely to succeed. Environmental 
activism is comparable, and CSR_ENV concentrates on 
environmental actions. The variable’s positive and statis-
tically significant coefficients are first addressed in depth, 
and firms participating in more environmental activities 
are more likely to succeed. Khamis and WanIsmail (2022) 
examine whether they are on the right side of the law from 
a social and environmental aspect when conducting com-
mercial activities and making agreements with stakehold-
ers. The study results show that the announcement of green 
bond issuance affects stock prices, financial performance, 

Table 7  The results of OLS-adjusted CSR regressions on GBI

Variables ROA TOBINQ

CSR 0.2390***(0.97) 3.1023***(4.41)
Leverage −0.1314***(−9.67) −0.1109(−0.94)
Size −0.0013(−0.81) −0.0504(−1.14)
Indus 0.0002*(0.72) −0.0675(−0.51)
Age −0.0020***(−0.67) −0.0071(−0.43)
CSR_RES −0.0767(−1.01) −1.8204**(−0.98)
Intercept 0.014(0.23) −1.0494***(−0.79)
Observations 591 591
R2 0.239 0.1674
F 14.49 8.941
p value 0.00001 0.00005

Table 8  The correlation 
between TBQ and CSR is 
studied using IV regression

Variables TBQ

Risk 0.0946(3.07)
CSR 4.9046***(5.46)
Size −0.0758(−3.03)
INDUS −0.0573(−0.46)
LEV −0.5309(−0.95)
Age −0.0093(−0.55)
SOE −0.5263(−3.35)
Intercept 11.972745
Observations 553
Wald  chi2 46.55
p value 0.002

15194 Environmental Science and Pollution Research  (2023) 30:15186–15197



and CSR for corporations (Zhou and Cui 2019). CSR activi-
ties are devalued by economic shocks even if there is no 
clear correlation between GDP and GBI; the environmen-
tally friendly company practices and resource conservation 
promoted by green investment programs boost sales signifi-
cantly (Yannan et al. 2021). Investors undervalue manufac-
turing and non-manufacturing firms in times of economic 
difficulty because of CSR’s substantial positive impact on 
stock prices, regardless of their operational features (Flam-
mer 2013). According to Cho et al. (2013), a direct link 
between the degree of information asymmetry and CSR-
reduced information asymmetry might have a favourable 
impact on investor perceptions.

Conclusion

The study investigates the relationship between CSR 
disclosure efforts and green bond investment (GBI) per-
formance in the Moroccan market under independent 
and GDP-moderating-effect scenarios. The study has 
used a variety of panel data analysis methodologies to 
address our study questions; a set of 450 firms’ obser-
vations from the Casablanca Stock Exchanges (MASEN 
and CSE) between 2015 and 2019 are subjected to mul-
tivariate regression analyses to account for missing data 
and individual variability. According to the findings of 
the research, CSR and GBI have a positive relationship 
in Morocco; empirical evidence shows that CSR, on its 
whole, has a positive impact on GBI. According to the 
research, the more CSR activities a company publicly 
discloses, the better the financial results. Several studies 
have indicated that building corporate social responsi-
bility (CSR) frameworks for rising nations is necessary, 
and the analysis follows in the footsteps of Morocco’s 
publicly traded companies. Since socially responsible 
behaviours vary from country to country and culture to 
culture, researchers should also develop CSR frameworks 
that are compatible with national documents and norms. 
As an essential moderator for TBQ, the GDP may not be 
tied to the GDP-ROA relationship. Another OLS regres-
sion does not suffer from endogeneity bias, as shown by 
the pooled OLS regression findings for fixed and random 
factors. The last step is identifying and eliminating any 
endogenous events affecting the results. It would inspire 
politicians and business leaders to increase their corpo-
rate social responsibility efforts.

Limitations and recommendations

The scalability of the green bond market depends on a 
paradigm shift. Stakeholders today perceive the green 
bond market mainly as a communication tool with a 

relatively limited or unclear economic benefit. The study 
suggests distinguishing the green bond market from other 
instruments, such as transition bonds and sustainability-
linked instruments, reducing the risk of greenwashing. 
Fourth, facilitating investments in emerging economies 
can become a relevant source of issuance. In terms of 
information disclosure, it should enhance the theoreti-
cal design of green bonds and related trading systems to 
enable external supervision and control of green bonds 
and ensure the smooth progress of green projects. CSR 
should guarantee the independence and integrity of third-
party rating institutions and include more companies.

Future research suggestions

Due to data service challenges in Morocco, the study has 
had to rely on much human labour, so the authors seek to 
educate readers about the significance of CSR and its favour-
able influence on company success. Future research may 
establish a more diversified collection of CSR evaluation 
criteria, control variables, and GBI indicators.
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