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Abstract

In this paper, we examine the relation between corporate social responsibility and corporate financial performance in a bull-
ish market. Previous studies have heterogeneous results, mainly due to differences in the samples and statistical approaches
used. To resolve these issues, we use an innovative approach through explainable artificial intelligence (XAI). To reflect
the recent expansions of CSR practices, we propose a longitudinal analysis of the US market from 2014-2019. We find
that in a bullish market, CSR is negatively related to financial market performance. Through the use of XAI, we show that
CSR exclusively improves the financial performance of the most sustainable companies. We also highlight the existence of

thresholds that modify the relation between the level of CSR and our financial variables.

Keywords corporate social responsibility - financial performance - machine learning - stakeholder

Introduction

In 2020, 174 hedge funds, managing US$315 billion in
total, already signed the principles for sustainable invest-
ment, designed by the United Nations in 2006. As for Envi-
ronmental, Social and Governance (ESG) exchange-traded
funds, cash flows increased threefold in the first quarter of
2020 compared to the previous year, according to Bloomb-
erg (2020). The growing interest in ESG criteria stems
both from their increasing popularity among investors and
from the desire to enhance financial performance. Indeed,
ESG criteria are used defensively for a better allocation of
resources in relation to profitability and risk (Bass et al.
2017) and provide a variety of useful information for fac-
tor models (Ross 2017). Even though investment practices
including ESG criteria are growing significantly, manage-
ment science research has not reached a clear consensus
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on the link between sustainable performance and financial
performance, despite a large number of articles published
over the last decade. In fact, it has been argued in the litera-
ture that this relation can be positive, negative and neutral
(Huang et al. 2020; Revelli and Viviani 2013), insignifi-
cant (Surroca et al. 2010), U-shaped (Barnett and Salomon
2012), inverted U-shaped (Lankoski 2008), or asymmetric
(Jayachandran et al. 2013). Meta-analyses have led to the
conclusion that the relation appears to be weak, positive, and
significant (Orlitzky, Schmidt and Rynes 2003; Revelli and
Viviani 2013). Overall, it is difficult to measure this link as
it greatly depends on methodologies, databases, time period,
and measurement of the level of CSR use.

Thus, our research aims to contribute to a better under-
standing of the relation between the levels of Corporate
Social Performance (CSP) and Corporate Financial Perfor-
mance (CFP). To do so, we employ an innovative methodo-
logical approach through the use of explainable artificial
intelligence (XAI)'. Moreover, the social responsibility of
companies is in perpetual evolution, and investors' recent
enthusiasm about responsible funds makes it necessary to
analyze the CSP—CFP link over a recent period. Therefore,
we propose a longitudinal analysis of S&P 500 companies
between 2014 and 2019. This time period represents an

! Explainable Artificial Intelligence (XAI) uses tools, methodologies,
and algorithms to explain the behavior and underlying decision-mak-
ing processes of black-box models.
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additional interest, as it falls under a bullish market. In times
of financial crisis, the level of corporate sustainability has
proven to be beneficial to financial performance (e.g., Duca-
ssy 2013); however, the interest regarding the CSR level
during bullish periods is still to be demonstrated. Finally,
we also propose using a database that is widely available to
all investors and therefore likely to be extensively used. We
address some of the shortcomings of previous research by
including a level of CSR relative to the sector to be studied
and interaction variables, such as the level of ESG disclosure
(Fatemi et al. 2018) and governance (Broadstock et al. 2020;
Deng, Kang and Low 2013). This ensures that CSR is not
indirectly linked to other non-financial variables.

Our results make several contributions to the existing lit-
erature. We show that firms with a CSR level that is much
superior to their peers in their sector have a ROA level that
will be positively impacted. Thus, CSR expenditures are
not well valued by the markets, but for companies that are
CSR pioneers, their performance improves in the long term.
Third, XAI uses tools, methods, and algorithms to explain
black-box models and expose their behavior and underlying
decision-making processes. We advocate the implementation
of a humanly reasonable (i.e., explainable) type of artificial
intelligence, resulting in XAlI, and by extension, interpret-
able machine learning.

Literature review

Two conceptual approaches currently coexist in the literature
about the relation between CSP and CFP. The first approach
is based on the agency theory (Jensen and Meckling, 1976).
CSR investment must be in line with the company's core
business; otherwise, the return on investment will be nega-
tive and will generate an opportunity cost (Zhang et al.
2021). Executive and managerial involvement is critical for
the conversion of CSR policies into future financial results
because CSR activities are multidimensional and often pic-
tured as a collection of uncoordinated investments (Hasan
et al. 2018). However, managers can use CSR spending for
their own benefit in order to improve their image at the cost
of shareholders (Jiao 2010). Thus, investors must consider
the motivations inherent in the implementation of CSR
activities before investing in firms. The trade-off hypothesis
(Preston and Post 1981) considers that increasing the level
of CSR generates unnecessary additional costs and creates
a competitive disadvantage compared with less sustainable
firms, which negatively impacts profitability. Sustainable
expenditures are detrimental to financial profitability, as
they constitute a significant resource diversification cost for
the firm (Cordeiro and Sarkis 1997; Lu et al. 2013). The
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integration of CSR criteria into portfolio strategies is not a
standard practice, due to the risk of sacrificing profitability.

Nevertheless, through the prism of the stakeholder
theory (Freeman and Philips 2002) and the instrumental
view of CSR (McWilliams and Siegel 2001; Surroca et al.
2010), CSR can also lead to a positive anticipation of the
CSP-CFP link. Indeed, taking into account the expecta-
tions of primary and secondary stakeholders will create
moral capital or goodwill, which will improve the long-
term performance of the firm. Thus, stakeholders can act
in ways that either help or not help the firm achieve its
objectives and can increase their engagement that leads to
more productive and financially viable investments (Bena-
bou and Tirole 2010; Eccles, Ioannou and Serafeim 2014,
Hasan et al. 2018).

However, extra-financial information, through CSR,
is increasingly considered by asset managers for several
reasons. CSR information would allow the optimization of
the risk-return measures. The contribution of qualitative
criteria would decrease the risk, when used defensively
as determinants in resource allocation (Bass et al. 2017).
According to Ross (2017) and Bender and Samanta (2017),
the search for diversified information is desirable in factor
models. CSR would limit information asymmetry (Bouslah
et al. 2013) and extra-financial risk (Archambeault, Dezo-
ort and Hermanson 2008). Callan and Thomas (2009)
argue that portfolios comprising sustainable stocks out-
perform their benchmarks. These results would be driven
by an improvement in reputation (Salama et al. 2011).
Hasan et al. (2018) argue that social legitimacy and moral
capital, derived from better CSR engagement, can stabilize
and enhance a firm's competitiveness and mitigate adverse
consequences of negative events. Finally, (Akisik and Gal
2014; Dhaliwal et al. 2021-10-28) show that issuance of
CSR reports is used as a proxy result to reduce forecast
errors by financial analysts. Our study takes place during
a bullish market, which should limit the effectiveness of
the sustainable approach. Indeed, in a bullish market, we
assume that the CSP—CFP link will be significant, positive,
and very weak.

H1 The link between CSP and CFP is expected to be signifi-
cant and marginally positive.

Moreover, financial performance is not an unidimensional
construct, and accounting and market measures capture its
distinct dimensions (Gentry and Shen 2010). Accounting-
based measures are generally conceptualized as reflections
of past, short-term financial performance (Hoskisson et al.
1994). In our study, we consider ROA as our accounting-
based measure (Stanwick and Stanwick 2000; Tebini et al.
2016). Market-based measures are conceptualized as reflec-
tions of future, long-term financial performance (Hoskisson
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et al. 1994). We have decided to take Tobin's Q as a measure
of market performance.

H1la The link between CSP and financial accounting-
based measures is expected to be significant and marginally
positive.

H1b The link between CSP and financial market-based
measures is expected to be significant and marginally
positive.

A common issue is the search for the optimal level
and combination of CSR activities in order to maximize
their impact on performance (Hasan et al. 2018). There
must be sub-optimal levels of CSR investment. Follower
companies in CSR investment may be misperceived or
may be greenwashing to keep up with sustainability
trends. We therefore believe that there are minimum and/
or maximum CSR thresholds to optimize the positive
impact of CSR expenditures. We thus consider that the
link between the CSR level and financial performance
is not linear and that thresholds for the CSR level exist
and modify the relations of CSR with the other financial
variables. The CSP-CFP link is highly complex and mul-
tidimensional. Thus, we analyze the possible threshold
effects on the relations between the CSR level and the
control variables.

H2a There are threshold effects under which the CSP-CFP
link becomes positive.

H2b There are some threshold effects under which finan-
cial variables are likely to improve the level of sustainable
performance.

Data and methodology
Data and variables

All financial and extra-financial data are taken from the
Bloomberg? database, which is widely used by profes-
sional investors. We focus on the analysis of a bullish
market from 2014 to 2019, between the subprime cri-
sis and the COVID-19 crisis. This period of economic
stability allows us to obtain information about inform

2 Bloomberg is widely used by investors to collect data and recently
used in research such as (Fatemi et al. (2018).

the impact of CSR over a period that is not assumed to
be fully favorable to its effects. To differentiate among
firms by sector of activity, we use the Global Industry
Classification Standard (GICS) code classification. To
estimate the CSR level, we use the ESG score available
on Bloomberg. This score is one of the ESG scores pro-
vided by Bloomberg from third-party rating agencies.
We believe that this score has two essential qualities.
First, it is widely available to professional investors.
This wide distribution allows great replicability of our
method. Moreover, this ESG score considers the impact
of the sector. This score is provided by Sustainalytics. It
looks at key ESG issues and indicators. Key ESG issues
are split into three themes: environmental, social, and
governance. The set of issues that will be analyzed varies
by industry. Depending on the industry, a specific weight
is placed on each ESG issue. Sustainalytics covers at
least 70 indicators in each industry. ESG indicators are
split into three dimensions. Preparedness: Assessment of
management systems and policies in place to help man-
age ESG risks. Disclosure: Whether company reporting
meets international best practice standard and is transpar-
ent in relation to ESG issues. Performance (Quantitative
and Qualitative): ESG performance based on quantitative
metrics and assessment based on review of controversial
incidents the company may have been involved in. Before
publication of an ESG Rating Report, a draft report is
sent to the company researched. The aim is to gather
feedback and additional/updated information from the
company. Reports are published annually. Sustainalytics
is a well-known score and has formed strategic relation-
ships with Columbia Threadneedle, Norwegian Govern-
ment Pension Fund, BNY Mellon, and City of London
Investment Management (CLIM), who integrate Sustain-
alytics’ ESG research into their investment process. Sus-
tainalytics ESG ratings are available on three third-party
systems: Bloomberg, Factset, and IHS Markit. Recently,
a fundamental difference emerges between ESG ratings
and ESG scorings and opinions. ESG ratings measure a
company’s exposure to ESG risks: higher ratings indicate
a less relevant exposure to such risks and a better abil-
ity to manage them. ESG scores measure a company’s
ESG attitude, opering a valuation of how virtuous com-
panies have been and currently are in managing ESG
factors. Our research uses this last one due to the quality
of historical data. ESG risk rating has been only recently
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available, and data are missing before 2019. To consider
the different factors influencing a firm's financial per-
formance and CSR level, we use several classical control
variables (see Appendix A for details). We also add the
level of ESG disclosure score’ and the governance score®
retrieve from Bloomberg database.

Methodology - explainable artificial intelligence
(XAI)

Prior studies have demonstrated that linear regression is less
accurate in making predictions than advanced techniques
(Risse 2019) and suffers from a variety of statistical con-
straints, including endogeneity and multicollinearity. Over
the past several years, the field of XAl has witnessed consid-
erable development (Vilone and Longo 2021). A significant
contributing factor has been the widespread use of machine
learning, especially eXtreme Gradient Boosting (XGBoost)

3 The score measures the amount of ESG data the company report
publicly and does not measure the company’s performance on any
data point. In fact, Bloomberg ESG disclosure score penalize compa-
nies for “missing data”. Companies that did not disclose anything will
show value of 0. The scores will range from 0.1 for companies that
disclose minimum amount of E, S, G data to 100 based on disclosure
of every data point by Bloomberg’s. Bloomberg evaluates companies
on an annual basis, collecting public ESG information disclosed by
companies through corporate social responsibility (CSR) or sustain-
ability reports, annual reports, Web sites, and other public sources, as
well as through company direct contact. These data are checked and
standardized. Bloomberg ESG data cover 120 environmental, social,
and governance indicators including: carbon emissions, climate
change effect, pollution, waste disposal, renewable energy, resource
depletion, supply chain, political contributions, discrimination, diver-
sity, community relations, human rights, cumulative voting, execu-
tive compensation, shareholders’ rights, takeover defense, staggered
boards, and independent directors. This score presents the advantage
of providing ESG data to mainstream investors worldwide. Moreo-
ver, it has already been recently widely used academic paper (Yu and
Van Luu 2021) and has been demonstrated to be a determining factor
in the link between ESG performance and firm value (Fatemi et al.
2018).

* The level of governance is assessed through the Institutional Share-
holder Services (ISS) score, which varies between 1 (best) and 10
(worst). ISS analyzes more than 200 factors, divided into four pil-
lars: board structure, compensation/remuneration, shareholder rights,
and audit and risk oversight. Depending on the governance standards
in each region, the ISS voting policy, and the impact on governance
practices, a specific weight will be placed on each factor. Methodol-
ogy is reviewed annually and Companies are invited to review, verify
and provide feedback through the ISS Corporate Solutions’ Govern-
ance Analytics platform. The Institutional Shareholder Services (ISS)
does not merely collect information about corporate governance, but
also provides advice to institutional shareholders. In fact, several
shareholder activists have successfully removed or installed govern-
ance provisions, based on the recommendations of the ISS. In addi-
tion, ISS is a commercial success, generating profit from its govern-
ance consulting service. This implies that the ISS’s service is of value
to its customers (Jiraporn et al. 2013).
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by Chen et al. (2015), which has resulted in the creation of
extremely accurate models that are difficult to both explain
and understand. XAl is a branch of artificial intelligence
that uses tools, methods, and algorithms to give explana-
tions for black-box models in order to expose the behavior
and underlying decision-making processes of the models.
The goal of XAl is to assist end users and domain special-
ists in understanding how black-box models generate pre-
dictions (Alicioglu and Sun 2021). A large number (34) of
XALI techniques have recently been developed to describe
the inner workings of 35 black-box models and their choices.
To support the understanding of XAI methods, we present a
visual explanation of the most popular one, namely SHapley
Additive exPlanations (SHAP) by Lundberg and Lee (2017).
SHAP uses game-theory tactics and handles features such as
team members in a game. It estimates each feature's relative
contribution to the individual prediction, which corresponds
to each team member's contribution to the game's victory.
The treeSHAP interaction values may be calculated as fol-
lows, according to Lundberg and Lee (2017):

|H|\(Z - |H| - 2!
w;,: =

i =
HCN{ij) 2z -1t

0, (H)

wheni#j,p,(H) = f.(H U {i.j} = f,(H U {i} = f,(H U {j} +f.(H),
Z is the number of features, and H is the number of all fea-
ture subsets. By incorporating feature significance, fea-
ture dependency graphs, local explanations, and summary
plots, SHAP values help us comprehend tree models better
(Tables 1 and 2).

Results and discussion

According to Figure 1b, all variables in our model have a
marginal impact on the performance measures. Figure 2b
shows the impact of each variable on the financial perfor-
mance level of each firm. For example, high levels of cash
flow have a positive impact on financial performance for
ROA and Tobin's Q due to red point on the right side of the
figure (Figure 3).

CSR and financial performance

Our first hypothesis questions the relation between CSR and
financial performance. However, our methodology shows a
marginal impact of the levels of CSR and ESG disclosure
(see Figure 1a). As shown in Figure 1a, this marginal impact
of CSR on the ROA level seems to be almost as important
as the R&D level, even if the impact of extra-financial vari-
ables remains very limited. Figure 4a—b show the marginal
impact of CSR on financial performance. Regarding Tobin's
Q, Figure 4b shows a larger number of points for which a
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Table 1 Descriptive statistics Obs. Min Max 25% Median 75% Mean Standard

deviation
ROA 3021 -61.82 51.24 2.45 5.54 9.70 6.39 7.29
Tobin's Q 3021 0.62 16.54 1.30 1.77 2.65 2.28 1.59
Size 3021 7.47 13.88 9.33 9.89 10.64 10.06 0.99
Leverage 3021 1.04 205.71 2.05 2.78 4.40 4.63 8.73
Beta 3021 -0.32 2.64 0.80 1.00 1.21 1.00 0.33
WACC 3021 -1.23 16.97 6.54 7.81 9.06 7.83 1.90
R&D 3021 0.00 63.65 0.00 0.42 522 4.31 7.52
Sales 3021 0.03 5.55 0.28 0.53 0.86 0.69 0.63
Margin 3021 -2.57 0.84 0.09 0.15 0.23 0.16 0.18
Cash flow 3021 -0.26 0.41 0.01 0.05 0.10 0.06 0.06
Dividend 3021 -27.32 9.69 0.12 0.34 0.58 0.40 1.19
CSR 3021 0.00 100.00 30.79 52.96 72.77 51.51 25.69
Disclosure 3021 2.06 77.27 23.14 37.33 48.86 36.90 14.74
ISS 3021 1.00 10.00 3.00 5.00 8.00 5.48 2.88

CSR level lower than 40 leads to better financial perfor-
mance. For several companies with a CSR level between 40
and 100, there is a negative relation between the CSR level
and Tobin's Q level. Regarding the ROA level, in Figure 4a,
we also notice a link that seems to favor firms with a low
CSR level. Nevertheless, for all companies with a CSR level
above 95, the impact of the level of responsibility on the
ROA is strongly positive. Thus, firms have to be the best
in their sector in terms of CSR to benefit from the positive
effects on financial accounting performance.

Moreover, for companies that are the best in their sec-
tor, with a CSR level above 95, the CSR level has a strong
positive impact on accounting performance (ROA). These
companies may have developed a management development
process and comparative advantages that favor their perfor-
mance, which is in line with the instrumental theory of CSR.
Nevertheless, companies that are fully engaged in a CSR
perspective and are the best in their sector witness a positive
impact on their ROA level. Our results therefore suggest that
a threshold effect must be crossed in order for CSR expendi-
tures to improve financial performance through ROA. Thus,
we partially reject Hypothesis 1a (H1a); the CSR level does
not improve financial accounting performance, but for the
most sustainable companies, the impact can be very positive.
However, we must reject Hypothesis 1b (H1b) because we
find that CSR has a negative impact on financial market per-
formance in a bullish market, even if this impact is still low.

Our results highlight trends and threshold effects between
CSR level and financial variables. Figure 3a shows the
impact of the variables on CSR. ESG disclosure is the vari-
able with the highest impact on the CSR level. This strong
and positive link is not surprising as these two variables are
by nature interrelated. The level of ESG disclosure is a pre-
condition for collecting ESG data by the scoring agencies.

This first result reinforces the relevance of the Bloomberg
Sustainalytics ESG score for the quality and the limited
divergence that can exist between ESG scoring (Berg et al.
2019). This result follows the consideration of Fatemi et al.
(2018) on the importance of ESG Disclosure in the link
between ESG performance and financial performance. The
impacts of the other variables remain fairly homogeneous,
although it seems that R&D, governance, and size have the
greatest impacts. Analyzing Figure 3b, we notice that R&D
is generally positively related to CSR. Additionally, a good
level of governance® seems to be positive for the level of
responsibility of the company. These results are in line with
those reported by Broadstock et al. (2020). Size also seems
to be positively related to CSR, which can be explained by
the additional constraints and pressures that the largest and
most exposed companies may face with regard to the numer-
ous stakeholders, such as Non-Governmental Organizations,
states, and customers (Quéré, Nouyrigat and Baker 2018).
Figure 5 illustrates the interaction between the CSR level
and the financial variables. The graphs in Figure 5 show
some interesting threshold levels that determine the impact
of the variables on the CSR level. Figure 5a shows that
above an ESG disclosure level of 45, the impact of disclos-
ing CSR information is positive on the effective CSR level.
Companies that disclose more than the average level will
therefore have a higher CSR level. Regarding to Figure 5b
for a high level of governance (i.e., below 4), the impact
on CSR is very high. Conversely, a low level of govern-
ance (above 7) has a negative impact on CSR. The level of
governance is essential in the constitution of the CSR level.

5 Contrary to the other variables, in blue on the graph.
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Table 2 Correlation matrix

%é

ESG disclosure ISS score

CSR

Cash flow Dividends

Margin

WACC R&D Sales

Beta

Leverage

Size

Tobin's Q ROA

Variables

Tobin's Q
ROA

Size

1

0.557"

1

0.159™**

0.182"

0.012 1

-0.047"
—0.044**

0.280™

—0.033"
0.073***

Leverage
Beta

0.030" 1

—-0.052™"*
—0.004
0.194™

1

0.602"""

~0.084**
~0.069"**
~0.026
0.040%*
~0.027
0.013

0.344™

WACC
R&D

Sales

1

0.334™*

0.238"*

0.143™

0.3115™

1

—0.223""
0.0139***
0.260™*

0.224™*
—-0.013

~0.045™
~0.134"

0.325™*  —0.054""
0.194™*
0.036"

0.244™

1

—-0.203"*
0.338"

-0.046™
0.340™

0.570™"

0.198™*

Margin

1

0.264™"

0.160™*
0.004

0.648™

0.028

0.578™
-0.026

0.028

Cash flow

1
0.056™*

0.020

-0.022
0.115™*

0.097"*

—-0.038*"
0.012

—-0.107"*
0.004

—0.148"
—0.041"

Dividends
CSR

1

0.053"*"

0.169*
0.010

0.042*
0.030"

0.303"*

0.085™

1

0.571**

-0.078™
—-0.031

—-0.064™*
0.003

—-0.047"
-0.026

—-0.155™"
0.075™

—-0.106™"
0.046™

—-0.055™" 0.330™"

-0.012

—-0.107**
0.063"*"

ESG disclosure
ISS score

—-0.265™"

-0.261""*

0.001

0.040"

—-0.055™"

-0.189™

, and * indicate significance at a p value of less than 1, 5, and 10% levels, respectively.
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Figure Sc to i relates the relations between traditional
financial variables and CSR. As shown in Figure 5c, an
R&D expenditure level between 10 and 20% of assets seems
to have a positive impact on CSR. However, above 20%, the
impact no longer positive. As shown in Figure 5d and e,
companies characterized by a strong market capitalization or
high level of sales tend to have a more important CSR level.
However, for a sales level higher than 3.5% of assets, the
relation with CSR is negative. It is assumed that a too high
level of sales may lead to more important negative externali-
ties. For the level of cash flow of the previous year, Figure 5f
shows an inverted U-shaped relation, suggesting an upward
trend. Indeed, it seems that the higher the company's cash
flow in the previous year, the more the CSR level will be
positively affected. This is in line with (La Leyva-de Hiz,
Ferron-Vilchez and Aragon-Correa 2019) who have com-
mented that a moderate level of slack resources reinforces
the positive relation between CSP and CFP. We note that
losses representing 10% of the company's assets in N-1 have
a negative impact on the CSR level. We understand here
that the company cannot afford CSR expenditures. Never-
theless, Figure 5f shows that for cash flow levels above 20%
of assets, the impact seems almost negative. We assume
that beyond a certain level, despite a significant amount
of resources, there is no additional incentive to make CSR
expenditures. The resources are then not wasted. The divi-
dend level, as shown in Figure 5i, is positively related to the
CSR level; a positive linear trend is observed. At least, high
dividend levels compared with the net results of the previous
year have a positive impact on the CSR level. In contrast, a
dividend payout when net income is negative in N-1 has a
negative impact on the CSR level. We can consider that in
the first case, sustainable companies will also create value,
in line with virtuous circle approach (Waddock and Graves,
1997). In the second case, the issuance of dividends when
the companies had deficits the previous year will starve these
companies of resources to implement a CSR approach. This
distribution has a negative impact on the firms' CSR level.

CSR and risk level

Concerning the risk level, the link between the beta and the
CSR levels is characterized by an inverted U-shaped form,
as shown in Figure 5g. A beta level close to 1 seems gener-
ally positively related to the CSR level. However, for a cer-
tain number of companies whose beta level is below 0.5, a
positive impact on the CSR level appears. This is partly in
line with the expectation that sustainable companies are less
risky and can therefore be added in portfolio investment as
a defensive strategy (Viviani et al. 2019). Nevertheless, it is
important to choose these companies carefully because this
relation is not systematic. As shown in Figure 5h, the weighted
average cost of capital exhibits a positive linear trend as well.
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Fig. 1 The model’s interpretation. a: The importance ranking of the variables according to the mean; b: Order of highest influence according to
SHAP value. Red and blue dots indicate when each factor is high or low, respectively, to determine the direction of influence on ROA output.
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Fig.2 The model’s interpretation. a: The importance ranking of the
variables according to the mean (SHAP value); b: Order of highest
influence according to SHAP value. Red and blue dots indicate when

Thus, it appears that the higher the WACC level, the higher
the CSR level. However, beyond a weighted average capital
cost of 11%, the impact on the CSR level is negative. This
may also reflect companies that are potentially very risky and
therefore have a higher return on capital. We also notice that

(b) Tobin’s Q impact
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each factor is high or low, respectively, to determine the direction of
influence on Tobin’s Q output.

for a WACC level between 2.5 and 5%, a significant number of
companies break away from the positive linear trend. This may
reflect the gains in terms of benefits from the CSR approach so
that investors will revise their profitability requirements, due to
the social utility of the company. Alternatively, it could simply
be that sustainable companies are less risky and therefore less
profitable. In this case, a higher CSR level would translate
into a lower refinancing cost. This is in line with previous
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Fig.4 SHAP dependence plots. a Effect of CSR on ROA output; b Effect of CSR on Tobin’s Q.

studies' results (Goss and Roberts 201 1; Oikonomou, Brooks
and Pavelin 2014).

Conclusion

Our study has been conducted with a couple of aims. The
first is to examine the impact of CSR on financial perfor-
mance in a bullish market. The second aim is to investigate
the link between the CSR level and the different financial
variables for the purpose of revealing threshold effects.
Our study highlights several interesting results. The use
of a new methodology through machine learning, XAlI,

s

allows us to better understand the CSP-CFP link. We have
shown threshold effects that modify the relation between
the variables. Indeed, we have highlighted that for a much
higher CSR level than the average in the sector to which a
company belongs, the ROA level is positively and strongly
affected by CSR. Thus, it is necessary for a firm to be
the best in one's sector in order to transform the sustain-
ability costs into value for the company. The instrumental
approach to CSR would therefore only work at high levels,
and companies in the average range would not be rewarded
in times of economic growth.

Finally, we have analyzed the determinants of the
CSR level. We have shown that R&D, governance, ESG
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Fig.5 SHAP dependence plots of the all features for CSR output.

disclosure, and market capitalization are key variables in
the composition of CSR. These variables have a positive
impact on the CSR level of companies. Nevertheless, we
note other interesting elements that support the interrelation
of financial variables with the CSR level. The link between
the risk (through beta) and CSR takes an inverted U-shaped
form. However, for a small beta level (below 0.5), the link
with the CSR level is positive. The WACC level shows an
increasing linear relation with the CSR level, but below 5%,
the relation can be highly positive and therefore supports the
theory of a lower refinancing cost for sustainable companies.
In comparison, a level above 11% is highly detrimental to
sustainable performance.

50

WACC

-25 -20 -15 -10 -5 0 5 10

Dividends

75 100 125 150 175

Thus, our research develops knowledge about the impact
of CSR in three ways. First, we have highlighted that in a
bullish market, the CSR level negatively affects the financial
performance level. Second, we have shown that during this
period, only the most sustainable companies in their sec-
tor manage to create value through ROA but not through
Tobin's Q. Therefore, in a bullish market, asset managers
cannot hope to improve the financial performance of their
portfolios through the criterion of the level of sustainabil-
ity. Nevertheless, the negative relation remains very weak,
and a defensive asset allocation against the resurgence of
crisis will not too strongly affect the profitability of assets.
It is therefore always interesting to take the CSR level into
account in asset management. Lastly, it is important to keep
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in mind the existence of threshold effects on the relations
between the variables and the CSR level.

However, there are several limitations to our work that
future research could investigate. First, it would be interest-
ing to study the threshold effects over bearish periods to
determine whether these relationships diverge as a result of
the economic context. Second, there are two limitations to
the use of ESG scoring. The first one is related to the diver-
gence between the several ESG scores in terms of scope,
weight and measurement (Berg et al. 2019). These diver-
gences could slightly modify our conclusion. The second is
related to the recent evolution of ESG scoring, with the new
ESG ratings focusing more specifically on risk exposure.
The lack of current historical data does not allow us to carry
out this study for the moment. We could expect that the same
effects would still be observed but inverted.

Appendix A variables specifications

Variables Calculation
ROA Net result,
Total assets,,
TOB[NQ Total Market Value of firm
Total Asset Value of firm
SIZE Ln(Market Capitalization)
LEVERAGE Average total assets
Average total common shares
BETA Beta_Raw_Overdrive obtains on Bloomberg
WACC Classical WACC obtains on Bloomberg
R&D R&D expenses
Total net sales
SALES Total net sales
Total Assets
CASH FLOW Calculated as operating cash flow less capital
expenditure. Free cash flow (FCF) represents
the cash that a company is able to generate
in excess of the funds needed to maintain or
expand its asset base.
DIVIDEND Dividend paid,
Net result,_,
CSR CSR score from 0-100. A score of O for a

company means that it is performing worse
than rival firms in its sector. A score of 100
means that the company is one of the most
sustainable firms in its sector

DISCLOSURE CSR This score varies between 0.1 (worse) and 100
(best).

1SS Varies between 1 (best) and 10 (worst)
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