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ABSTRACT

We quantify the extent to which the quality of credit rating predictions improves
by integrating measures of corporate social performance (CSP) in an established
credit risk model. Our analysis provides comprehensive evidence of the comparative
informational advantage of considering CSP in predicting credit ratings of North
American and European firms. In the North American sample, both environmental
and social performance have an explanatory impact. The out-of-sample prediction
quality improves by more than 0.8%. By contrast, only social performance increases
the explanatory power in the European sample; environmental performance does not.
Overall, we show that CSP is a relevant variable for predicting credit ratings. In
general, our findings support the risk mitigation view of CSP, indicating that firms
with high CSP are less risky and thus have better credit ratings. However, the quality
of the relationship depends on the socioeconomic and cultural environment as well,
as can be seen from the differing results in North America and Europe.

Keywords: credit risk; credit rating prediction; corporate social performance; risk mitigation.

Corresponding author: G. Dorfleitner Print ISSN 1465-1211 jOnline ISSN 1755-2842
c
 2020 Infopro Digital Risk (IP) Limited

1



2 G. Dorfleitner et al

1 INTRODUCTION

This paper analyzes whether, how and the extent to which the prediction quality of
a firm’s credit rating improves by integrating its corporate social performance (CSP)
into the forecasting model. To capture regional differences, we analyze two samples
of firm-level data including North American firms and one including a European
firm. We unify the work of Jiraporn et al (2014) for North America and Stellner et al
(2015) for Europe by providing a framework in which results for the two regions
can credibly be compared in an established credit risk model. We use CSP measures
of the globally available Asset4 framework and investigate the impact of these CSP
measures on both the explanation and the prediction of credit ratings. We capture
region-specific differences by estimating models for North America and Europe sep-
arately in a first step and for a merged data set in a second step. In particular, we
apply a two-stage approach with an estimation of credit risk models, including CSP
variables in the first stage and an out-of-sample analysis using the estimate of the
first stage to predict the credit ratings in a second stage. Finally, we measure the pre-
diction quality by comparing predicted and actual credit ratings. In North America,
both the environmental and social CSP show an explanatory impact on credit ratings,
while only the social CSP is relevant in Europe. Further, we find the prediction power
of the credit risk model improved when using CSP scores for the North American
sample, while we document no improvement in the European sample.

In theory, corporate social responsibility – which we repeatedly address in this
paper through the narrower yet measurable concept of CSP – can coexist with both
better and worse credit ratings, provided there is evidence of an impact. According
to Goss and Roberts (2011), there are two contrary views for the impact of CSP: the
risk-mitigation view and the overinvestment view. According to the risk-mitigation
view, a firm with high CSP faces lower risks than a firm with a low CSP if all other
aspects of these firms are comparable. High CSP protects firms from legal, reputa-
tional and regulatory risks (Bauer and Hann 2010), allows firms to hire better qual-
ified employees (Turban and Greening 1997), and lowers agency risks (Oikonomou
et al 2014). The opposite (overinvestment) view regards investments in CSP as a
waste of scarce resources. An increase in fixed costs related to sustainable invest-
ments in CSP increases the volatility of earnings and thus the default risk (Frooman
et al 2008). Except for the environmental score in Europe, credit ratings are signifi-
cantly positively correlated with the CSP scores, and thus our findings are consistent
with the risk-mitigation view.

Whether CSP adds informational power to the explanation of credit ratings has
been the subject of two studies, namely Jiraporn et al (2014), analyzing a North
American sample of firms, and Stellner et al (2015), analyzing a European one.
The evidence these studies provide is inconsistent, which could be due to either
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Social and environmental performance and credit ratings 3

the different methodological designs or the differing regional focus of their sam-
ples. More precisely, Stellner et al (2015) show that CSP has no impact on the credit
ratings of European firms, while Jiraporn et al (2014) conclude that CSP does have
an impact on the credit ratings of North American firms. Nevertheless, these results
are inappropriate for concluding that regional differences exist, since both studies
used different model specifications and concepts for measuring CSP (data providers
Asset4 and Kinder Lydenberg Domini (KLD), respectively). In particular, Asset4
and KLD CSP data shows major differences even after adjustment for different CSP
definitions (Chatterji et al 2016; Dorfleitner et al 2015). Asset4 provides a com-
prehensive calculation of the scores based on more than 750 indicators, which are
ordinal or metric, unlike KLD, which only uses a binary rating system to reflect
CSP strengths and concerns for US firms (Humphrey et al 2012). We use the CSP
measures of Asset4 due to their global coverage, which allows for a consistent esti-
mation of a well-established credit risk model for North American and European
firms. The major limitation of the existing studies in the CSP–credit rating context
concerns the retrospective contemplation by measuring the correlation of credit rat-
ings and lagged CSP, which lacks out-of-sample predictions. In our study, we predict
the next period’s credit rating based on all available information at a certain point in
time. Finally, the prediction quality is determined by comparing actual and predicted
credit ratings.

Our data set includes Standard & Poor’s (S&P) counterparty ratings matched with
Asset4 CSP scores and a set of control variables. We estimate several versions of an
established ordered probit credit risk model, which can handle rating migrations. To
be specific, we estimate one baseline model without CSP factors and three CSP mod-
els for each sample (ie, the North American sample, the European sample and the
merged sample comprising both), resulting in a total of twelve model specifications.
The three CSP model specifications comprise one aggregated CSP measure model,
a model specification with a score for the environmental dimension of CSP and a
model specification with a score for the social dimension of CSP. The in-sample
period for determining the models’ coefficients ranges from 2003 to 2013 for credit
ratings. Subsequently, we predict credit ratings on the data set covering the years
2014–17. This two-step process ensures that only the available level of information
is used to predict the following periods’ credit ratings.

We find that the integration of all of our measures for CSP in the credit risk model
increases the explanatory power in the North American sample. The quality of out-
of-sample credit rating predictions is improved by 0.8%. For European firms, only
the social dimension of CSP shows a significant (positive) correlation with credit
ratings. The prediction quality experiences no improvement. Distinct findings for
North America and Europe result from the geographical, social and political envi-
ronments of the two regions, which are reflected in the Asset4 scores. The average
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4 G. Dorfleitner et al

level of CSP scores of North American firms is lower, and their variance is higher,
than that of European firms. This pattern is one possible reason for CSP scores hav-
ing a higher explanatory power in predicting credit ratings in North America, since
the explanatory variables show a certain degree of variance there. In a nutshell, CSP
has an impact on credit ratings in both regions, although to a different extent. For
North America, our findings are consistent with those of Jiraporn et al (2014), while
our results suggest contrasting implications to those of Stellner et al (2015).

Our findings reveal valuable insights for researchers, debt holders and debt issuers.
Based on our approach of incorporating CSP into credit risk models, we find that
debt holders experience greater accuracy in their credit rating predictions if they
include CSP factors as explanatory variables in their credit risk models. With this
higher prediction power, they profit twofold by preventing misjudgments: in the case
of overestimation of risk, they could lose business due to excessive price-setting,
while in the case of underestimation of risk, the applied pricing might not cover
the anticipated risk. The latter leads to immediate losses in the risk-adjusted perfor-
mance measurement and material losses when risks become imminent. Finally, debt
issuers can improve their credit rating prediction, and hence their cost of debt, by
increasing their CSP. For instance, an increase in the aggregated CSP score by one
standard deviation for a BBB-rated North American firm results in average savings
of 14.5 basis points (bps).

The remainder of this paper is organized as follows. We review the related litera-
ture and discuss theoretical concepts in Section 2. Section 3 describes the data set,
and Section 4 introduces the methodology employed. Section 5 presents the empir-
ical results, Section 6 discusses the findings and Section 7 gives an overview of the
robustness tests. Finally, Section 8 states our conclusions.

2 THEORETICAL CONSIDERATIONS

Our study considers two streams of the literature: the impact of CSP on credit ratings
and the regional differences regarding the attitude of firms toward CSP.

2.1 The impact of CSP on credit ratings

From a theoretical perspective, there is an indirect link between CSP and credit
ratings in the context of financing cost and corporate financial performance (CFP).

First, previous studies (Dhaliwal et al 2011; El Ghoul et al 2011; Goss and Roberts
2011) suggest that firms with high CSP have lower financing costs in terms of both
cost of equity and cost of debt. As creditworthiness is negatively related to interest
rates payable on debt (Kisgen 2006), we expect to observe a positive relationship
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between CSP and credit ratings based on this consideration. From this perspective,
CSP can be seen as an underlying factor, having an impact on both financing cost
and credit ratings. Concerning single CSP pillars, there exists a negative relationship
between CSP and financing cost for environmental performance (Schneider 2011;
Sharfman and Fernando 2008) and for social performance (Chen et al 2011).

Second, a similar argument considers CFP as opposed to financing costs. CSP is
positively related to CFP (Dorfleitner et al 2018; Kang et al 2016; von Arx and
Ziegler 2014) in the sense of sustainable future cashflows. Further, CFP is pos-
itively related to creditworthiness (Standard & Poor’s 2013). Finally, firms with
a high CSP tend to have a lower idiosyncratic risk due to the risk-mitigation
effect of CSP, which corresponds to both lower financing costs and a higher CFP
(Orlitzky 2008). Therefore, we expect a positive relationship between CSP and
creditworthiness.

By reexamining the different pillars of CSP, we can expose the underlying mech-
anisms. Firms with a low level of environmental performance face legal, reputa-
tional and regulatory risks (Bauer and Hann 2010). Moreover, a good social per-
formance allows firms to hire better qualified employees, who are a key factor in
future success (Turban and Greening 1997). It should be noted that a contrasting
view (the overinvestment view) exists, according to which CSP lowers CFP when
costs exceed additional positive returns (Aupperle et al 1985; Brammer and Milling-
ton 2008; Cornell and Shapiro 1987). However, there is less supporting evidence for
this view.

From an empirical perspective, a few studies examine the impact of CSP on credit
ratings by approaching an ordered-response credit risk model and show that CSP is
positively related to (good) credit ratings. Stellner et al (2015) find no significant
relationship between CSP and credit ratings in the eurozone based on the Asset4
equal-weighted rating score. However, high (low) CSP results in better credit ratings
if the country’s sustainability performance is high (low). Jiraporn et al (2014) use the
KLD composite score and find that the CSP policies of US firms are affected by those
of other firms in the same three-digit zip code area. Firms with high CSP have better
credit ratings. A deeper look at single dimensions of CSP by utilizing KLD data
shows that US firms with high environmental and social performance have better
credit ratings (Attig et al 2013; Bauer and Hann 2010; Bauer et al 2009; Oikonomou
et al 2014).

Although there exists empirical evidence on the general CSP–credit rating link,
it is still not clear whether CSP has an impact on prediction quality. In addition,
there is no consistent evidence on the question of whether the impact of CSP on
credit ratings depends on regional differences, a matter we will treat in the next
subsection.

www.risk.net/journals Journal of Risk



6 G. Dorfleitner et al

2.2 CSP in North America and Europe

In general, CSP is higher in Europe than North America. This is true at least
for the United States, as the dominant country in our North American sample.
Various explanations for the differences between both regions include the legal ori-
gin (common law in North America versus civil law in Europe), the divergent institu-
tional and political setups, the level of economic development, the historic tendency
toward liberal democracy and the perception of stakeholders (Cai et al 2016; Doh
and Guay 2006; Liang and Renneboog 2017; Maignan 2001; Welford 2005).

In particular, the stakeholder perception is linked to the differing ideologies
as defined by Lodge (1990). European countries are more closely tied to a com-
munitarian ideology, which means that they tend to pursue the goal of common,
long-term goods. Conversely, the United States tends to adopt an individualistic
ideology, implying that individual, short-term improvements are pursued instead.
The motivation of the companies to act in a socially responsible way differs between
the two regions, depending on firm size and financial performance (Sotorrı́o and
Sánchez 2008).

CSP in the United States is more ingrained in society, while CSP in Europe appears
to be more state-oriented. Historically, CSP in the United States has been driven by
concrete corporate policies and programs that contribute to social concerns, while in
Europe the contribution to social concerns predominantly occurs in the context of
values, norms and rules. According to Matten and Moon (2008), the rise of CSP in
Europe in recent decades has been the result of incentives for corporate engagement
provided by the European Union.

Empirical evidence shows that North America’s CSP only exceeds Europe’s with
respect to rare aspects such as business communication (Maignan and Ralston 2002);
in terms of most aspects and measurement concepts, CSP is higher in Europe. We
expect the regional differences in the CSP level to have an impact on credit ratings
and their predictions in this study.

3 DATA

We match the S&P credit ratings of North American and European counterparties
from Compustat with the ratings universe of the sustainability rating agency Asset4,
provided by Thomson Reuters Datastream. Moreover, we use firm-year financial and
accounting data from Datastream and Worldscope to control for well-documented
influencing factors on credit risk. Financial counterparties are excluded based on the
economic sector level of Thomson Reuters Business Classification. Our final data set
comprises a panel of 724 North American firms (5393 firm-year observations) and
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218 European firms (1712 firm-year observations). Both the North American panel
and the European panel follow the region classification of Fama and French (2012).1

3.1 S&P credit ratings and Asset4 CSP scores

We use S&P long-term borrower credit ratings, reflecting the obligors’ creditworthi-
ness over a long time horizon (greater than one year) as the independent variable. The
S&P issuer credit rating is defined as the current assessment of an obligor’s overall
financial capacity to serve its debt, ie, its creditworthiness. The rating grades com-
prise AAA, AA, A, BBB, BB, B, CCC, CC and D, where D is assigned to obligors
that are overdue in either their interest or their capital payments. Credit ratings of
BBB or better are often referred to as “investment” grade, while credit ratings below
this threshold are often called “noninvestment” or “speculative” grade. Vazza and
Kraemer (2017) give a detailed description of the rating methodology.

We capture a company’s overall CSP (which we refer to as ES in the following),
ie, the average of its environmental performance and social performance, following
the methods of El Ghoul et al (2017), Ioannou and Serafeim (2012) and Luo et al
(2015). We use the ES score and the score of each of the two pillars from the Asset4
database, ie, the environmental (ENV) score and the social (SOC) score.2 The ENV
and SOC scores measure corporate activities along environmental and social dimen-
sions. The environmental score evaluates a firm’s “impact on living and nonliving
natural systems, including the air, land, and water, as well as complete ecosystems”
(see Thomson Reuters 2011). For instance, this measure captures resource reduction,
emission reduction and product innovation benefiting the environment. The social
score measures the ability of a firm to “generate trust and loyalty with its work-
force, customers and society” through investment in customer/product responsibility,
community, human rights, diversity, employee training and development, health and
safety, and employment quality. We calculate the ES score as the average of the ENV
and SOC scores, respectively. The ES score represents the aggregated performance
of a firm according to the environmental and social dimensions in a particular year.

Asset4 publishes scores that act as external measures for sustainable business
models (Chatterji et al 2016; Humphrey et al 2012; Ioannou and Serafeim 2012).
These scores are based on publicly available and traceable information, eg, websites;
United States Securities and Exchange Commission (SEC) filings such as forms

1 The North American panel comprises the United States and Canada, while the European panel
comprises Austria, Belgium, the Czech Republic, Denmark, Finland, France, Germany, Greece,
Hungary, Italy, the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United
Kingdom, according to the FTSE Country Segment classification.
2 Some studies also consider a third score, ie, the corporate governance score. However, we follow
the definition of the studies mentioned above to determine our measures for CSP.
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8 G. Dorfleitner et al

TABLE 1 Definitions of the subvariables.

cA
it

cB
it

cC
it

cD
it

If Cit 2 Œ0;5/ Cit 0 0 0
If Cit 2 Œ5;10/ 5 Cit � 5 0 0
If Cit 2 Œ10;20/ 5 5 Cit � 10 0
If Cit 2 Œ20;100� 5 5 10 Cit � 20

10-K, DEF 14A and 10-Q; sustainability reports; media sources; and nongovern-
mental organization reports. To guarantee a high level of ratings integrity, every
data point is cross-checked by at least one additional analyst and by further analy-
ses through statistical tools. Therefore, using the Asset4 scores eliminates, as far
as possible, weaknesses such as the lack of transparency in the KLD, FTSE4Good
and Dow Jones rating approaches (Chatterji and Levine 2006). Accordingly, Asset4
evaluates more than 750 individual data points. Every data point matches a single
question concerning the fulfillment of a specific item according to environmental,
social, economic and governance issues. The information from the answers is aggre-
gated in several stages to indicators, to pillars and finally to the average CSP rating.
The scores are updated on an annual basis and range from 0 to 100, with a higher
score indicating a higher level of CSP. The rating universe of Asset4 even includes a
firm after a bankruptcy, a merger or another cause of delisting. Thus, the data set is
free from survivorship bias.

3.2 Control variables

To capture the well-documented effects of predicting credit ratings, we control for
several variables. We provide a detailed description of all of these variables in
Table A.7 in the online appendix.

Following Standard & Poor’s (2013) and Merton (1974), we include three-year
averages of the operating margin, the long-term debt, the total debt and the interest
coverage ratios. The interest coverage ratio is transformed, as suggested by Blume
et al (1998). Since negative values can be caused either by low interest payments
or by high negative earnings, the magnitude of negative values for interest coverage
is not meaningful, and therefore we set these values to zero. The distribution of the
interest coverage ratio is heavily skewed, and the marginal effect of changes may be
small if interest coverage is already at a high level. Accordingly, we cap the three-
year average at 100. To capture the nonlinear shape of interest coverage Cit for a
company i in year t , we apply the decomposition to four subvariables, cA

it , c
B
it , cC

it ,
cD

it , defined in Table 1.
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Social and environmental performance and credit ratings 9

Further, we also include market capitalization, because bigger firms tend to have
superior credit ratings (Altman et al 1977) and because Asset4 scores show a market
cap dependence (Ioannou and Serafeim 2012). Moreover, since all claims on assets
must earn the same compensation per unit of risk (Campbell et al 2008; Friewald
et al 2014; Merton 1974), we also control for systematic risk (market model beta)
and idiosyncratic risk. In addition, the dividend policy of a firm has an impact on
credit risk (Hoberg and Prabhala 2009). As profitable firms are less likely to default,
we expect a positive correlation between the market-to-book ratio and credit ratings,
and thus include the market-to-book ratio (Pástor and Pietro 2003). Following DeAn-
gelo et al (2006), retained earnings are a proxy of a company’s life-cycle phase.
Mature, stable firms generally observe better ratings (Fons 1994). Thus, we also
include retained earnings as a control. In addition, Tang (2009) finds that upgraded
firms have more capital expenditure than downgraded firms. Hence, we expect a
positive correlation between capital expenditure and credit ratings.

Moreover, firms with a weak credit risk profile tend to have precautionary sav-
ings (Acharya et al 2012), which is why we also use the cash balance as a con-
trol. Rampini and Viswanathan (2013) have documented the impact of tangibility on
credit risk.

Further, Bangia et al (2002) find evidence that S&P credit ratings change pro-
cyclically. Hence, we control for business-cycle effects as represented by the gross
domestic product (GDP) growth rate. We further use year dummies to control for
remaining systematic effects (Elton et al 2001). We follow Dimitrov et al (2015) in
that our main models, like the standard model in the literature, come without indus-
try fixed effects. Our underlying idea assumes the industry-specific influence factors
so far considered in the other controls. However, we consider industry effects in our
robustness checks in Section 7.

3.3 Descriptive statistics

We lag the ES variables and controls by one period compared with the credit ratings.
The estimation set contains credit ratings covering the years from 2003 through 2013
and independent variables between 2002 and 2012. Out-of-sample predictions for
credit ratings in the period 2014–17 are based on independent variables from 2013
to 2016. Table 2 presents the descriptive statistics of the credit rating variable, sorted
by region (North America versus Europe) and subperiod (2003–13 versus 2014–17).
Rating class BBB shows the largest number of observations in both regions.

Both mean and median ES, ENV and SOC scores are lower in North America than
in Europe (see Table 3), indicating a weaker overall CSP. The standard deviation in
the ES, ENV and SOC scores is higher in North America than in Europe. Thus, the

www.risk.net/journals Journal of Risk



10 G. Dorfleitner et al

TABLE 2 Total number of firms and observations per rating class, including the par-
tial quantity of rating upgrades and downgrades for the samples of North America and
Europe.

North America Europe‚ …„ ƒ ‚ …„ ƒ
Period Total UG DG Total UG DG

AAA I 49 4 0 6 1 0
II 7 3 0 0 0 0

AA I 109 12 0 92 12 0
II 32 2 0 9 3 0

A I 906 61 6 443 45 1
II 265 28 2 123 13 0

BBB I 1600 62 46 535 35 18
II 599 33 11 204 6 5

BB I 850 54 63 142 8 16
II 462 34 17 73 6 5

B I 257 5 48 35 1 8
II 208 11 31 38 1 3

C I 14 0 5 5 0 2
II 35 0 8 7 0 1

Total I 3785 198 168 1258 102 45
II 1608 111 69 454 29 14

# firms 724 218

“UG” stands for “Upgrade” and “DG” stands for “Downgrade”. The table shows credit ratings from 2003 to 2013
(period I) for the coefficient estimation and from 2014 to 2017 (period II) for the out-of-sample prediction. Indepen-
dent variables are lagged by one year compared with the credit ratings. We use S&P long-term borrower credit
ratings reflecting the obligors’ creditworthiness over a long time horizon (greater than one year).

CSP shows greater variability in North America than in Europe. The measures for
CSP follow left-skewed distributions. A reason for this may be the fact that compa-
nies with weak CSP ratings are less likely to provide the data required to obtain an
ES rating. Hence, the proportion of weakly performing companies in the database is
less than in the basic population, causing this skewness.

The most significant regional difference in descriptive statistics is that the mean
firm size in the European sample is bigger than in North America. This difference
can be explained by the wider availability of credit ratings of smaller firms in North
America. Moreover, the macroeconomic situation measured by the GDP growth
rate shows a high degree of deviation. While the level of GDP growth in the esti-
mation period and the out-of-sample period in North America is 1.6% and 2.2%,
respectively, the respective numbers in Europe are 0.4% and 0.8% lower.

Journal of Risk www.risk.net/journals
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4 METHODOLOGY

Based on the approach of Kaplan and Urwitz (1979), its continuation by Blume et al
(1998) and its application in many studies (see, for example, Alp 2013; Baghai et al
2014; Becker and Milbourn 2011; Dimitrov et al 2015; Jiang et al 2012), we estimate
a threshold model based on an unobserved linking variable y�it , which represents the
creditworthiness of a firm i for a year t ,

y�it D x
0
i;t�1ˇ C "it ; (4.1)

where xi;t�1 represents the vector of observed explanatory variables of firm i in year
t � 1, and ˇ is a vector of slope coefficients. The variable Rit is the rating category
of firm i in year t . The linking variable y�it is continuous, and its range comprises the
set of real numbers. In our study, we consider seven different levels of credit ratings
(ie, AAA, AA, A, BBB, BB, B and C). Rit D 7 if in year t firm i has a rating of
AAA, Rit D 6 if AA, Rit D 5 if A, Rit D 4 if BBB, Rit D 3 if BB, Rit D 2 if B
and Rit D 1 if C. Thus, the first stage of our estimation maps the credit ratings into
a partition of the unobserved linking variable y�it as follows:

if y�it 2 Œ�j�1; �j /; then Rit D j for j D 1; : : : ; 7; (4.2)

where �j are partition points independent of time t and �0 WD �1 and �7 WD 1.
Thresholds are not given ex ante but instead determined in the statistical procedure
of estimating the model.

Following the assumption that "it is normally and independently distributed with
a mean of 0 and a variance of 1, which is ensured in the estimation procedure, we
calculate the probabilities for the different rating classes (given xt�1) according to

P.Rit D j j xi;t�1/ D ˚.�j � x
0
i;t�1ˇ/ � ˚.�j�1 � x

0
i;t�1ˇ/; j D 1; : : : ; 7:

(4.3)
We use the panel structure of the data for the model estimation. Both a certain

rating (ie, a realization of Rit ) and realizations of the input variables are ascribed to
each company for each year during the observation period. To represent the state of
information when predictions for the following period are calculated, all influencing
factors are lagged by one period. Table 4 provides an overview of the input factors,
boundaries and outputs of the estimated models. We estimate models for the North
American and European samples as well as their merged data set. We focus on three
different specifications of the CSP model: the ES model, the ENV model and the
SOC model. Each variant includes the corresponding Asset4 score, as indicated by
their name plus control variables. In the merged estimation, a region dummy and an
interaction term between the region and CSP are also considered. The estimation is
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TABLE 4 Overview of the estimated model specifications.

Regional models Merged
Variable ‚ …„ ƒ ‚ …„ ƒ
category Variable Base CSP CSP

CSP variables Asset4 score x0 x0

Interaction North America x1
& Asset4 score

Region variable North America dummy x2

Control variables Interest coverage A x1 x1 x3

Interest coverage B x2 x2 x4

Interest coverage C x3 x3 x5

Interest coverage D x4 x4 x6

Operating margin x5 x5 x7

Long-term debt x6 x6 x8

Total debt x7 x7 x9

Market capitalization x8 x8 x10

Beta x9 x9 x11

Idiosyncratic risk x10 x10 x12

Dividend payer dummy x11 x11 x13

Market/book x12 x12 x14

Retained earnings x13 x13 x15

Capital expense x14 x14 x16

Cash balance x15 x15 x17

Tangibility x16 x16 x18

GDP growth x17 x17 x19

Dummy for year 1 x18 x18 x20
(following years analog)

Boundaries Lower boundary for rating AAA �6 �6 �6

Lower boundary for rating AA �5 �5 �5

Lower boundary for rating A �4 �4 �4

Lower boundary for rating BBB �3 �3 �3

Lower boundary for rating BB �2 �2 �2

Lower boundary for rating B �1 �1 �1

Output Linear predictor y� y� y�

Rating class R R R

The CSP models for isolated estimation of the regions North America and Europe include Asset4 and control vari-
ables, while the base model includes only controls between their independent variables. The boundaries required
to assign rating classes, depending on the linear predictor, are the output of the regression. The Asset4 score
represents the equal-weighted ES rating, the ENV score or the SOC score.
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carried out by utilizing the maximum likelihood method referring to ordered pro-
bit models (McKelvey and Zavoina 1975; Venables and Ripley 2002). To account
for the panel structure, we pool the observations and cluster standard errors on the
firm level, which is appropriate for short panels. Wald p-values are calculated fol-
lowing the approach of Huber (1967) to reveal coefficient significance. Moreover,
we include estimated thresholds for the various rating levels and the McFadden R2

goodness-of-fit statistics. As the link function in ordered probit models limits the
interpretation of the estimated coefficients, we also calculate marginal effects at the
means to capture the impact of a marginal change in the ES score on the credit rating
prediction, all other things being equal. The calculation is based on all independent
variables being fixed at their means. To computationally derive the marginal effects,
we follow Greene (2011).3 One objective of credit portfolio models is to predict
future credit ratings appropriately. To determine the quality of the credit rating pre-
diction of our model specifications, we calculate the Somers’sD values as a measure
of the correlation between actual and predicted ratings.4

3 Let x be the matrix of the independent variables. Then, the marginal effects give an indication of
the extent to which the probability of a firm being assigned to a certain rating class changes based
on the first derivative of the probabilities in (4.3):

@P.Rit D 1 j xi;t�1/

@xi;t�1
D ��.�1 � x

0
i;t�1ˇ/ˇ;

@P.Rit D j j xi;t�1/

@xi;t�1
D Œ�.�j�1 � x

0
i;t�1ˇ/ � �.�j � x

0
itˇ/�ˇ for all j 2 f2; 3; 4; 5; 6g;

@P.Rit D 7 j xi;t�1/

@xi;t�1
D �.�6 � x

0
i;t�1ˇ/ˇ:

4 According to Somers (1962), D is a measure of ordinal association. For actual ratings Z and
predicted ratings Y , Newson (2001) defines Somers’s D as

DYZ D
�.Z; Y /

�.Z;Z/
; (4.4)

with Kendall rank correlation coefficient

� D
NC �ND

n.n � 1/=2
: (4.5)

Kendall’s � is calculated by taking the difference in the number of concordant pairs NC and the
number of discordant pairs ND as well as the sample size n. Two pairs .zi ; yi / and .zj ; yj / are
called concordant if the ranks of both elements agree, eg, zi > zj and yi > yj , or if zi < zj
and yi < yj . By contrast, two pairs are determined as being discordant if zi > zj and yi < yj

or if zi < zj and yi > yj . Somers’s D can take values from �1 (only disagreeing pairs) to
C1 (only agreeing pairs). In this context of measuring how predicted and actual credit ratings
are associated, a Somers’s D value of C1 expresses the optimal case in which all predictions are
actually confirmed.
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5 EMPIRICAL TESTS

Table 5 reports the results of the regional and the merged models. The estimation
window for credit ratings in all of these probit models ranges from 2003 to 2013.

For the North American sample, each of the three CSP measures has a signif-
icantly positive coefficient. Thus, all else being equal, firms with a high level of
CSP in the significant specifications have a higher probability of obtaining better
credit ratings than firms with a low level of CSP. In the European sample, only the
two specifications of the model with the ES and SOC scores show significance of
the respective CSP measure at a 1% level. The ENV pillar provides no significant
explanatory benefit for Europe in contrast to North America. The control variables
display reasonable signs in the regressions, consistent with the findings of the litera-
ture cited in Section 3.2. To rule out the regionally different relations between CSP
and credit ratings, we also provide a merged model of the North American and the
European sample with an interaction term between region and CSP. The interpreta-
tion of the interaction effect is more difficult, as the marginal effect can even be of
opposite sign (Ai and Norton 2003; Karaca-Mandic et al 2012). The results of our
merged estimation are consistent with the isolated regional estimations. ES and SOC
scores are relevant at the same level in both regions, as the coefficients of CSP scores
are significant, while the interaction term between North America and CSP scores
is not. The ENV score, in contrast, is only relevant in North America, as we docu-
ment no significant coefficient for ENV in general but a significant interaction term
between the North America dummy and the ENV score.

As the interpretation of coefficients is limited in terms of their magnitude, we
estimate the marginal effect on the credit rating prediction of a change in the CSP
scores and present the results in Table 6. For North America, we observe significant
marginal effects for all three CSP scores. The lower and upper triangular matrixes for
each score in Table 6 show a clear pattern, indicating that an increase in CSP scores
significantly increases the probability of firms receiving a higher rating level and
reduces the probability of the firms experiencing a rating downgrade. In particular,
the marginal effects represent the difference in predicted probabilities for each rating
class if, all else being equal, the mean CSP scores increase by 1%.

A detailed consideration of the diagonals shows that firms currently rated AAA,
AA or A also show a significantly higher probability of being classified at the cur-
rent rating level again, while it is less likely for firms currently rated BBB or worse
to remain at the current rating level if the respective score is increased. For the ES
measure, for instance, the predicted probability of an A-rated North American firm
remaining in the A-rating category is 0.277% higher for a firm that has a 1% higher
ES score than for a firm that is otherwise identical regarding the levels of the control
variables. The probability of a BBB-rated firm obtaining a rating upgrade increases
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by 0.330% per 1% ES score (equaling the sum of probabilities to obtain the AAA,
AA or A grade). In terms of absolute values, this emerges as an average saving of
approximately US$1.45 concerning Basel III economic capital per loan nominal of
US$1000 based on the ES score’s change by one standard deviation (ie, a saving of
14.5bps).5 For the European sample, the results for the ES score reveal that firms
with a higher score have, all else being equal, a higher probability of remaining
in the current credit rating class (firms with current credit ratings AAA, AA or A)
or an increased probability of a rating migration into a better credit rating class
(firms across all current credit ratings). European firms with a current credit rat-
ing of BBB, BB, B or C are less likely to remain in the current credit rating class.
For instance, firms with a current credit rating of BBB exhibit a decrease by 0.169%
in the probability of remaining in credit rating BBB and a decrease by 0.085% in
the probability of experiencing a downgrade by one notch to noninvestment grade,
as well as an increase by 0.244% in the probability of experiencing an upgrade to
level A.

Table 7 shows the results of the analysis of the prediction quality. A positive value
in the Delta column indicates that incorporating the respective CSP scores into the
baseline model increases the prediction quality. For instance, considering the ES
score in our credit risk model increases the Somers’s D of the North American sam-
ple by 0.82%. We apply the Wilcoxon–Mann–Whitney (WMW) test on the proba-
bilities that the actual credit rating is predicted and find a p-value of 0.01%, indi-
cating that the increase is different from zero. For the two single pillar scores, we
also find reasonable increases in Somers’s D. In particular, for the ENV score, the
increases of 0.80% in Somers’s D are higher than for the SOC model (with 0.59%).
In the European sample, none of the CSP models shows any relevant improvement in
Somers’s D compared with the base model. Following the improvement in predic-
tion quality for North American ES and SOC and the significant coefficients for both
measures for both regions, we would expect similar results in Europe, but we find
lower ones. This deviation may depend on the different CSP distributions among
firms in these regions. According to Table 3, the mean ES score is 51.5%, lower
in North America than the European sample with 81.7%. Its standard deviation of
28.1% is higher than its counterpart, 15.8%, in Europe. The median of 88.4%, com-
pared with the lower mean, indicates an ES distribution for Europe that is skewed to

5 This calculation is based on the internal ratings-based approach for general corporates described
in Basel Committee on Banking Supervision (2017) on a time horizon of one year. We assume the
loss given default (LGD) rate to be 40%, analogous to the supervisory LGD for unsecured corpo-
rate exposure, which refers to the foundation approach. The required probabilities of default are
provided by US average historic one-year corporate rating transition rates (1981–2016) according
to Vazza and Kraemer (2017).
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the left. The SOC distribution is similar. In order to explain regional deviations in the
predictive performance, the variability of the single CSP dimensions requires further
considerations, which we present in the following section.

6 DISCUSSION

As the ES score is an aggregation over the dimensions of ENV and SOC, we next
take a more thorough look at the effects of these two dimensions.

6.1 Environmental regulation and credit ratings

We find that the environmental performance has explanatory power for credit rat-
ings in North America. Firms with good environmental performance are more likely
to be rewarded with a better credit rating (Tables 5 and 6). The prediction quality
also increases by 0.8% (Table 7). In contrast, there is no observable relevance of
environmental performance for Europe (Tables 5–7). To explain the observed dif-
ference, we consider the structure of the ENV score. It consists of three categories:
resource reduction, emission reduction and product innovation. Geological condi-
tions may influence the awareness of resource and emission reduction. North Amer-
ica is endowed with an abundance of natural resources. In contrast, Europe lacks such
a variety of commodities. As a result, the necessity to use resources economically
is higher in Europe. Further differences exist in the legislation of the two regions.
Environmental regulations are weaker in the United States than in European coun-
tries such as Denmark and Sweden (Johnstone et al 2012). The Kyoto Protocol of
1997 is an example of the willingness to accept binding environmental protection
agreements. It states a reduction goal of 8% for greenhouse gases for the European
community, but less (7%) for the United States, which has, however, never ratified
it (UNFCCC 1998). The United States has not yet adopted the Doha Amendment to
the Kyoto Protocol. The different geographical and political circumstances between
North America and Europe are reflected in the different average ENV scores. Dor-
fleitner et al (2018) show that, for the United States, high ENV scores can predict
positive earnings surprises in later periods, which can partly explain the positive
effect on creditworthiness that we find for North America. Finally, firms in North
America have a higher degree of freedom to differentiate themselves from their peers
regarding environmental issues compared with Europe, which results in explanatory
and prediction power improvements only for North America.

6.2 The benefits of social politics

In the credit rating regressions (Tables 5), the coefficient for social performance is
significant in both North America and Europe at a 1% level. Moreover, analysis of
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22 G. Dorfleitner et al

TABLE 6 Marginal effects at means based on the estimation for panels North America
and Europe covering the years from 2003 to 2013. [Table continues on next page.]

North America‚ …„ ƒ
AAA AA A BBB BB B C

ES
AAA 1.321��� 1.840��� �2.517��� �0.627��� �0.016��� �0.001��� 0.000��

AA 0.691��� 1.595��� �1.044��� �1.205��� �0.035��� �0.001��� 0.000��

A 0.118��� 0.413��� 2.771��� �3.074��� �0.221��� �0.007��� 0.000��

BBB 0.016��� 0.062��� 1.718��� �0.440��� �1.304��� �0.051��� �0.001���

BB 0.001��� 0.004��� 0.137��� 2.749��� �2.085��� �0.795��� �0.011���

B 0.000��� 0.000��� 0.013��� 0.501��� 2.791��� �3.189��� �0.117���

C 0.001��� 0.002��� 0.074��� 2.038��� �0.766��� �1.328��� �0.020���

ENV
AAA 1.035��� 1.474��� �1.973��� �0.522��� �0.014��� 0.000��� 0.000��

AA 0.552��� 1.269��� �0.812��� �0.979��� �0.029��� �0.001��� 0.000��

A 0.096��� 0.334��� 2.214��� �2.459��� �0.179��� �0.006��� 0.000��

BBB 0.013��� 0.050��� 1.374��� �0.336��� �1.058��� �0.042��� 0.000���

BB 0.001��� 0.003��� 0.113��� 2.213��� �1.689��� �0.632��� �0.008���

B 0.000��� 0.000��� 0.010��� 0.399��� 2.243��� �2.561��� �0.093���

C 0.000��� 0.002��� 0.061��� 1.642��� �0.628��� �1.061��� �0.016���

SOC
AAA 1.178��� 1.625��� �2.222��� �0.566��� �0.015��� 0.000��� 0.000��

AA 0.607��� 1.401��� �0.874��� �1.100��� �0.033��� �0.001��� 0.000��

A 0.107��� 0.370��� 2.454��� �2.725��� �0.199��� �0.006��� 0.000��

BBB 0.015��� 0.056��� 1.531��� �0.400��� �1.157��� �0.045��� �0.001���

BB 0.001��� 0.003��� 0.122��� 2.434��� �1.850��� �0.701��� �0.010���

B 0.000��� 0.000��� 0.012��� 0.445��� 2.469��� �2.823��� �0.103���

C 0.000��� 0.002��� 0.066��� 1.805��� �0.684��� �1.171��� �0.018���

the marginal effects reveals a distinct increase in the probability of both regions either
maintaining their current rating or even migrating to a better rating class (Table 6).
As firms profit from high CSP by being able to hire better qualified employees (Tur-
ban and Greening 1997), it seems intuitive that this is true in both North Amer-
ica and Europe. Besides improvements in explanatory power, good social perfor-
mance in North America results in significantly better credit rating predictions; the
implied increase in prediction quality amounts to 0.6%, while in Europe it is only
0.1% (Table 7). Although prediction quality improves only in North America, we
can confirm the impact of social performance for the European sample based on
the coefficient estimation and the marginal effects. The relevance of the different
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TABLE 6 Continued.

Europe‚ …„ ƒ
AAA AA A BBB BB B C

ES
AAA 1.785� 0.080 �1.778��� �0.085�� �0.002� 0.000 0.000
AA 0.145� 2.668��� �1.621��� �1.163��� �0.028��� �0.001�� 0.000
A 0.026� 0.775��� 2.568��� �3.206��� �0.157��� �0.006�� 0.000
BBB 0.004� 0.141��� 2.439��� �1.693��� �0.854��� �0.035�� �0.002
BB 0.000� 0.010�� 0.274��� 3.385��� �3.168��� �0.475��� �0.027�

B 0.000 0.001�� 0.019�� 0.846�� 2.473��� �2.968��� �0.372�

C 0.000� 0.005�� 0.149��� 3.157��� �2.425��� �0.837��� �0.050�

ENV
AAA 0.663 0.094 �0.720 �0.036 �0.001 0.000 0.000
AA 0.057 1.028 �0.616 �0.457 �0.011 0.000 0.000
A 0.010 0.300 0.997 �1.243 �0.063 �0.002 0.000
BBB 0.002 0.056 0.948 �0.658 �0.333 �0.014 �0.001
BB 0.000 0.004 0.110 1.305 �1.229 �0.181 �0.010
B 0.000 0.000 0.008 0.323 0.968 �1.155 �0.144
C 0.000 0.002 0.059 1.224 �0.946 �0.321 �0.019

SOC
AAA 2.228�� �0.009 �2.119��� �0.098�� �0.002�� 0.000 0.000
AA 0.176�� 3.274��� �2.014��� �1.401��� �0.033��� �0.001�� 0.000
A 0.031�� 0.944��� 3.136��� �3.918��� �0.187��� �0.007�� 0.000
BBB 0.005�� 0.168��� 2.979��� �2.074��� �1.034��� �0.042��� �0.002�

BB 0.000� 0.011��� 0.325��� 4.157��� �3.873��� �0.588��� �0.033�

B 0.000� 0.001�� 0.023�� 1.006��� 3.092��� �3.660��� �0.462��

C 0.000� 0.006��� 0.176��� 3.849��� �2.934��� �1.036��� �0.061�

The marginal effects are listed in per mill and show the impact of an increase in the ES scores by one percentage
point, all else being equal, on the predicted probabilities of occurrence for the various rating classes. The row sum
for each panel is zero since the sum of the predicted probabilities across all rating classes equals one, and changes
in probabilities hence equal zero. Coefficients are marked as significant at a level of 1% (���), 5% (��) or 10% (�)
when the p-value is below these levels.

prediction qualities in SOC score for North America and Europe is underpinned by
the varying score levels in the two regions. Referring to the descriptive statistics of
our sample, the SOC score in North America is distinctly lower than it is in Europe
(58.7 versus 85.7), while the variance is higher (standard deviation 27.6 versus 14.4).
The literature has, up to now, identified differences between both regions regarding
many aspects of the SOC score, such as employment quality, health and safety, train-
ing and development, diversity and opportunity, community and product responsi-
bility. An important indicator is the social expense of a country: the United States
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TABLE 7 Somers’s D values for panels of North America and Europe for predictions in
the period 2014–17.

North America‚ …„ ƒ
WMW p-value Somers’s D Delta

Base model 0.5968
ES model 0.0001 0.6050 0.0082
ENV model 0.0005 0.6048 0.0080
SOC model 0.0001 0.6027 0.0059

# observations 1608

Europe‚ …„ ƒ
WMW p-value Somers’s D Delta

Base model 0.5695
ES model 0.9778 0.5705 0.0010
ENV model 0.9530 0.5705 0.0009
SOC model 0.9396 0.5703 0.0008

# observations 454

We use Somers’s D to measure the correlation between predicted ratings and actual ratings. D can take values
from �1 toC1, where the latter is the optimal case in which all predictions are confirmed. We show the differences
between ES models’ Somers’s D and those of the base models in order to illustrate the improvement ascribed to
CSP. The Wilcoxon–Mann–Whitney (WMW) test provides p-values to evaluate whether the probabilities of correct
predictions are significantly higher in the CSP models than in the benchmark model.

and Canada spent 19.2% and 17.0% of their GDP in 2014, respectively. European
countries such as France and Germany tend toward a higher level of expenditure
(31.9% and 25.8%, respectively; see OECD (2016)). Unlike Europe, North Amer-
ica, and the United States in particular, lacks a comprehensive labor market policy
(Matten and Moon 2008), as well as labor unions with strong negotiating power
(Du Caju et al 2009), proper employment protection and mandatory health protec-
tion (Pfeffer 2010). Further, the World Economic Forum (2017) gender gap report,
which analyzes the emancipation of women and men regarding economic partic-
ipation and opportunity, educational attainment, health and survival, and political
empowerment, shows that the United States ranked forty-ninth (worldwide), while
many European countries do better (such as Germany, ranked twelfth). Strategies
for human rights protection are more common in Europe than in North America
(Welford 2005). Firms in North America have a higher degree of freedom to differ-
entiate themselves from their peers concerning social issues. Further, the diversifi-
cation of the European firms in terms of social performance decreased between the
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in-sample period and the out-of-sample period (standard deviation 17.0 versus 14.4).
The high basic level and decreasing variability of social scores in Europe have led to
a certain degree of similarity between firms, which explains the insignificant results
in our prediction models despite their increased explanatory power.

7 ROBUSTNESS CHECKS

This section contains several robustness checks to rule out the fact that our results
may be driven by our methodological framework, the sample selection, a missing
data bias, a local bias or a time bias.

We analyze whether the general risk level of firms affects the impact of CSP rat-
ings on credit ratings and cluster firms into an investment-grade group and a non-
investment-grade (speculative) group. The marginal effects in Table 6 show that
the impact of CSP on credit rating predictions differs across rating classes. The
better the initial rating class of a firm is, the lower the conditional probability by
which an increase in the ES score predicts a better credit rating (except for rating
class C). The results for single pillars (ENV and SOC) show similar patterns to the
ES results. In Europe, we also find evidence comparable to North America for the
SOC score, which alone appears significant there. Also, previous studies show dif-
ferences between the impact of CSP on the cluster of investment-grade ratings and
non-investment-grade ratings. In the United States, for specific CSP factors (such
as the percentage of independent directors from the corporate governance dimen-
sion), the significance of the impact on credit ratings diminishes when restricting the
sample to investment-grade bonds only (Ashbaugh-Skaife et al 2006). Therefore,
we reestimate our models based on the investment-grade subsample of our analysis.
Tables B.9 and B.10 in the online appendix contain the results. The levels of sig-
nificance in the investment-grade subset decrease, certainly to some extent, due to
the smaller number of observations. We document the improvements in prediction
quality in North America that are lacking compared with the full sample (Panel A of
Table B.10), while the improvement from the entire sample is 0.82% (see Table 7).

Since endogenous CSP ratings may generate reverse causality issues, we replace
the firm ES ratings by industry-based ES rating ranks and rerun our analyses.
Table B.8 (in the online appendix) presents an overview of the industry classes of
our data. The absolute range of possible CSP activities can vary across industries;
to address systematic differences across industries, we follow Utz (2018) and mod-
ify the Asset4 CSP ratings. First, firms in each industry are ranked by their Asset4
score. Second, we assign to each firm its percentile score within the respective indus-
try. Hence, the best CSP performing firm in each industry holds a value of 1 and the
lowest CSP performing firm holds a value of 0. Overall, the credit-rating explanation
quality in terms of the significance of explanatory variables remains the same (see
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Table B.9 in the online appendix) and thus the implications are compatible with our
main results. The Somers’s D improvement has a lower magnitude (see Table B.10
in the online appendix). However, the decrease compared with the standard case
amounts only to 0.13% for ES when we exclude utilities, since the model cannot
capture all the relevant effects of this industry class. The results show that the loss
of information (the original distance between firms concerning their CSP ratings)
results in a smaller improvement in the prediction quality.

Further, we also check the robustness by adding industry fixed effects, which the
standard model in the literature does not contain (Dimitrov et al 2015). The signif-
icance levels of the coefficients for North America and Europe remain unchanged.
The Somers’s D values decrease at first glance but remain comparable if we again
exclude utilities (see Table B.10 in the online appendix).

We capture a possible effect in the results of excluded observations due to the
lack of control variables data. Instead of discarding these observations, we substi-
tute the missing values with the mean, according to the mean imputation method
(Schafer 1997). When rerunning our regressions, we find the same significance of
the Asset4 scores (see Table B.9 in the online appendix) and even higher Somers’sD
improvements (see Table B.10 in the online appendix).

Next, we restrict our North American sample (5393 observations) to a US sample
(4849 observations) under the assumption that the underlying drivers for credit rat-
ing predictions are more homogeneous inside the domestic market compared with the
region. Again, we observe no relevant changes in the significance of the CSP scores
(see Table B.9 in the online appendix). The impact of CSP on the credit-rating pre-
diction quality even increases, to 1.0% for ENV and 0.7% for SOC (see Table B.10
in the online appendix).

Moreover, we check the robustness of results according to changes in the observa-
tion period for the parameter estimation panel and the prediction data set. The main
results rely on a period covering observations between 2003 and 2013, while the pre-
diction data set includes observations from 2014 to 2017. To increase the number of
observations in the prediction data set, we reduce the years considered in the esti-
mation data set in favor of the prediction data set. We choose two estimation data
sets lasting until 2011 and 2012 with a prediction data set commencing accordingly
in 2012 and 2013, respectively. Overall, there is no major difference in the signif-
icance of the scores (see Table B.9 in the online appendix) and the improvement
in credit-rating prediction quality by considering CSP (see Table B.10 in the online
appendix).

Finally, we check whether multicollinearity impairs our regressions for all main
regressions and robustness checks. In all the regional regressions, the variance infla-
tion factor (VIF) of the CSP variable is below 1.63, which implies that we do not
have a multicollinearity problem. Naturally, the VIF values are higher in the merged
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sample because the interaction term is strongly correlated with the CSP score, as are
most observations for North America. However, as this regression is only there to
capture the significance of the difference between Europe and North America, this
does not compromise the validity of our results.

8 CONCLUSION

One central question in the finance literature addresses the prediction quality of credit
ratings (Blume et al 1998; Kisgen 2006). CSP is an additional informational proxy
for factors that reduce firm risk, as shown in several studies (see, for example, Kim
et al 2014; Utz 2018). Therefore, we investigate whether, how and the extent to which
the integration of CSP measures in credit rating predictions improves their quality.
The relationship between CSP and credit ratings is significantly positive in North
America, ie, high CSP performance goes along with better credit ratings. In addi-
tion, out-of-sample predictions are improved by 0.8%. In Europe, the social score
adds informational power to a basic prediction model, while the environmental per-
formance does not. In general, the differing regional impact of the environmental
performance is presumably due to regional differences in both economic areas, such
as stronger existing legal and cultural frameworks. To embed our results in a theoret-
ical framework, our findings show supporting evidence of the risk mitigation view of
high CSP.

We resolve the contrary results of earlier studies by generating comparable find-
ings for an international sample consisting of North America and Europe. Our results
are based on a consistent identification of the explanatory power and the quantifica-
tion of the prediction quality of CSP dimensions for both regions. In particular, our
study builds on the findings of Stellner et al (2015) with an analysis of the single
performance of the environmental and social dimensions as well as their aggregate.
While Stellner et al (2015) show that (aggregated) CSP has no impact on the credit
ratings of European firms, we ascertain that the social performance is a significant
explanatory factor for credit ratings. Moreover, we confirm the findings of Jiraporn
et al (2014) that North American firms with high CSP obtain better credit ratings,
although our study uses the methodologically more sophisticated Asset4 scores (see
Humphrey et al 2012). We complement this study by quantifying the improvement
of the prediction quality, in particular, by 0.8 percentage points for North America;
this is economically significant, as there is less economic capital required. Overall,
we find supporting evidence for the impact of CSP performance on credit ratings
being independent of the sustainability rating agency in North America and Europe.

Since the country level of CSP is important in the relationship between CSP and
creditworthiness (Stellner et al 2015), future research may extend our study to differ-
ent regions. This extension is particularly interesting since Utz (2018) finds evidence
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for crash risk such that – consistent with our results – the risk mitigation view holds
in North America and Europe; however, the overinvestment hypothesis applies in
the Asia-Pacific region. As this study focuses rather on the technical effects for
credit risk models, a further extension of this research could be to dig deeper into
the economic channels through which the observed effects causally emerge.
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