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Abstract
We investigate the nature of the relationship between corporate social responsibility (CSR)
and corporate financial performance (CFP) by examining how it changes across a third
dimension that accounts for firm-specific factors. We propose a semi-latent specification of
an endogenous control variable, which can, for the first time, explicitly identify, for each
individual firm, the threshold level where the marginal impact of CSR on CFP turns positive.
We provide empirical evidence that this threshold depends on the additional dimension and
consequently, the previously reported U-shape seems to be an aggregation of relationships
of differential magnitude and direction. This disaggregation fits the data better and therefore,
we maintain that the addition of a higher dimension, along with the identification of the
threshold level, can explain the conflicting results in the literature.

Keywords Corporate social responsibility (CSR) · Firm size · Corporate financial
performance (CFP) · Endogeneity · Asymmetric relationship

1 Introduction

“Does it pay to be good?” (Trudel and Cotte 2009). This question refers to the marginal
impact of corporate social responsibility (CSR) on corporate financial performance (CFP).
The initial response of the literature provides a full spectrum of arguments that range from
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a positive (Jones 1995) to negative (Aupperle et al. 1985) relationship. These inconclusive
propositions have led to the realization that CSR might not always be profitable and there-
fore, a more appropriate question is not “whether”, but “under what conditions” does it
pay to be good (Rowley and Berman 2000). Driven by the absence of a strictly monotonic
CSR–CFP relationship, several studies suggest that these conflicting results can be attributed
to an endogenous (Waddock and Graves 1997) or an asymmetric (e.g., Barnett 2007) rela-
tionship. This modelling of higher degrees of variation suggests that a binary approach might
be limiting in capturing the complexity of the CSR–CFP nexus (Crane et al. 2018) and
implicitly assumes that there might be another level of interaction, governed by observable
or unobservable factors.

Addressing this concern, a branch of literature suggests the existence of observable ‘medi-
ators’ (e.g., Saeidi et al. 2015) or ‘moderators’ (e.g., Gully et al. 2013), or in a wider scope
multiple criteria (e.g., Lamata et al. 2018) or different ‘management recipes’ (e.g., Isaksson
and Woodside 2016), which might affect the way CSR interacts with CFP. They recognize
explicitly that the exact relationship might also depend on other factors, but their approach
focuses on identifying whether they might affect (magnitude) the CSR–CFP relationship
rather than what this relationship might look like (shape). Other studies try to describe the
shape of the CSR–CFP link by considering the existence of non-linearities that might arise
due to the interaction with latent (unobservable) factors, such as the ability of the firm to
interact with its stakeholders (Barnett 2007) or the ambiguity about the quality of a project
(Flammer 2015). Because these latent factors cannot be identified/measured, the modelling
needs to explicitly describe the shape of the CSR–CFP link by imposing a structural form,
usually a quadratic function, on CFP. Consequently, the literature operates under an implicit
trade-off between the functional form (shape) and the interacting factor (latent/observable).

We directly address this trade-off by introducing an additional dimension, which accounts
for firm specific factors, to the CSR–CFP relationship, and we explicitly model how this
dimension might affect its shape. This way, we can, for the first time, identify for each
individual firm the exact minimum level (threshold) of CSR required for its impact on CFP
to turn positive and thus, the shape of the curvature at firm-specific (rather than at sample)
level.

We conduct a global empirical analysis which suggests that the previously reported U-
shape cannot be unconditionally applied to all firms. In contrast, we report that the threshold
value depends on a third dimension and therefore, we describe, for the first time, the exact
intensity of curvature at a firm-specific, rather than at a sample, level. Consequently, we
maintain that the overall U-shaped CSR–CFP link is observed across sample due to an
aggregation of differently shaped links across a higher dimension. The identification for the
inflection point is robust to alternative control variables, as well as tomeasurement/functional
form/cross-sectional differences.Consequently, our approach can explain previously conflict-
ing results that arise due to sampling, because it focuses on amore fundamental (firm-specific)
level.

2 Nature of the CSR–CFP relationship

“Doing good and doing well” (Avi-Yonah 2005) or “Does it pay to be good?” (Trudel and
Cotte 2009) are two versions of the same question that literature has been concerned with
over the last half a century, referring to whether the marginal impact of CSR on CFP can be
positive.
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2.1 Endogeneity

Early approaches, driven by the shareholder theory (e.g., Friedman 1970) see CSR as a
“donation” and thus as a wealth transfer from shareholders to a larger group of stakeholders.
This leads to diminishingwealth and to increasing agencyproblems (e.g. Jensen andMeckling
1976). Consequently, early literature suggests a negative impact of CSR on CFP (Aupperle
et al. 1985). In contrast, a stakeholder theory-related approach (Freeman 1984) suggests that
social externalities could be traced back to the firm; therefore, they could affect shareholders’
wealth (Agle et al. 2008). Consequently, the goal of a firm that actively tries to better meet
its stakeholders’ needs is to increase its shareholders’ wealth (e.g., Jones 1995); thus, the
impact of CSR on CFP should be positive (e.g., Li et al. 2018). Empirical and theoretical
literature confirms the positive link and attributes this to factors such as enhanced morale,
efficiency, and/or productivity (Solomon and Hanson 1985; Barney 1991; Russo and Fouts
1997; Porter and Kramer 2006).

Trying to reconcile these two opposing views, several studies focus on the direction of the
relationship and potential endogeneity. Relevant literature reports that companies with higher
CFP tend to invest more in CSR (Hillman and Keim 2001; Orlitzky et al. 2003); therefore, no
safe conclusion can be reached unless the reverse causality is also addressed. Endogeneity
is very relevant in our study because its existence would explicitly challenge the “universal”
character of the CSR–CFP relationship. This is also consistent with the propositions of
Bénabou and Tirole (2010) who argue that the existence of endogeneity makes inference
almost impossible. They even suggest that if endogeneity is quantitatively treated, primarily
with instrumental variables (e.g., Shahzad and Sharfman 2017), the intensity of the link
is significantly diminished (e.g., Waddock and Graves 1997; Garcia-Castro et al. 2010). We
explicitly recognize the importance of endogeneity and suggest a structural equation approach
that lets the data identify the existence and magnitude of endogeneity. This approach does
not simply address endogeneity by simply “treating” the data, it explicitly models it allowing
the data to identify and measure it.

2.2 Asymmetry

Other studies attribute the differences to asymmetries. Brammer and Millington (2008) pro-
pose that the positive association between CSR and CFP follows diminishing and decreasing
returns. Consequently, if the scope of social responsibility participation strays beyond man-
agement in addressing social concerns (e.g., with little or no effect on stakeholders), the net
effect is likely to be declining financial performance. They also argue that the correlation
betweenCSR and performance is highest at the extremes, showing that financial performance
is high at both very high and very low CSR levels. Barnett (2007) argues that the U-shaped
relationship depends on the firm’s ability to “better meet” stakeholders’ needs and thus cap-
italize on CSR investments, a concept referred to as Stakeholder Influence Capacity (SIC).
Barnett and Salomon (2012) report that firms with low/high CSR exhibit higher CFP than
firms with moderate CSR. Along the same lines, Flammer (2015) and Flammer and Bansal
(2017) identify the existence of threshold effects due to ambiguity. Using a discontinuity
approach, marginal CSR investments in the sense that there is increased ambiguity about
their future outcome as it is reflected on a “close-call” acceptance/rejection, are found to be
significantly different from their decreased ambiguity counterparts. These studies explicitly
suggests that not all CSR projects should be expected to have a monotonic impact on CFP,
indicating an optimal CSR intensity (e.g., Jawahar et al. 2015) or else a threshold/inflection
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point (e.g., Barnett and Salomon 2012) where the marginal impact of CSR on CFP changes.
Our approach enables a data-driven identification of the shape and magnitude of these asym-
metries, as well as of the exact inflection point at a firm-specific level.

2.3 Additional dimension

This asymmetry, attributed mostly to latent (unobservable) underlying factors (e.g., SIC or
ambiguity), involves various aspects that are of relevance to our study. First, it recognizes
explicitly that the intensity and shape of the CSR–CFP link might depend on other factors.
This resonates with the view of other studies (Galbreath and Shum 2012) suggesting that the
CSR–CFP relationship is determined by mediators or moderators, such as customer satisfac-
tion, reputation, and competitive advantage (e.g., Walsh and Beatty 2007), or even the capital
structure (e.g., Cornett et al. 2016), or a combination of them (e.g., Lamata et al. 2018) into a
‘managerial recipe’ (e.g., Isaksson and Woodside 2016). The ‘mediators/moderators/multi-
criteria’ approach investigates the CSR–CFP link beyond a binary context but focuses only
on identifying whether one or more observable factors affect the CSR–CFP link without
addressing its shape or its magnitude. In contrast, other studies employ unobservable factors,
such as SIC (Barnett 2007) or “ambiguity” (Flammer 2015) in order to encompass a multi-
tude of interacting factors, but because of the inability to measure them, they need to imply
a functional form—mostly quadratic (Barnett and Salomon 2012) or with threshold effects
(Flammer and Bansal 2017). This approach might be prone to misspecification error, while
it is also invariant across the underlying factor.

Second, if a factor makes the CSR–CFP link to follow a pattern, then the intensity of a
CSR strategy should also depend on this factor. For example, Barnett (2007) suggests that a
more intense CSR strategy should be preferred when SIC is high, and vice versa. However,
the literature implies a trade-off between identifying either the interacting factor or how it
affects the CSR–CFP link (functional form), therefore, it cannot be empirically tested on a
firm level.

We recognize that the CSR–CFP link should be examined beyond the binary nexus and
that an explicit modelling of a third dimension is necessary to capture the complexity of the
relationship. We propose a structural modelling of the additional dimension as an observable
endogenous variable, with which we can identify uniquely per firm the threshold level at
which the impact of CSR performance on CFP turns positive.

2.4 Reflections on previous literature

Collectively, previous literature on the CSR–CFP link has evolved from approaching the
impact of CSR on CFP as a one-dimensional binary problem to accepting that it is a multidi-
mensional issue with distinct sampling properties. There seems to be a consensus on the fact
not all CSR activities are profitable and, therefore, different samples exhibit different shapes
and magnitude of the CSR–CFP link. Previous studies that try to explain these differences
attribute them to potential endogenous and asymmetric effects. More recent literature, which
follows a more intensive quantitative approach (e.g., Crane et al. 2018), attempts to model
these asymmetries and account for the endogeneity, but we understand that it operates under
a significant trade-off; either explicitly defining how the relationship between CSR on CFP
looks like, i.e., describing precisely its structural form, or considering that it is governed by
latent factors. Consequently, previous models define either the factors or the structural form,
but not both.
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We purport that this trade-off might be the reason why several empirical studies exhibit
cross-sectional differences and report conflicting results. We extend previous literature by
addressing this trade-off directly. We do so by proposing a new modelling that investigates
potential endogeneity and asymmetries in data driven way, without a pre-specification of
the structural form. This is done by introducing and modelling an (extendable) additional
dimension, the magnitude of which affects the shape and the magnitude of the CSR–CFP
link. Different levels of the additional dimension exhibit a different degree of endogeneity and
asymmetry, varying from high convexity to high concavity. Each firm operates at a particular
level of the additional dimension, which is linked to a particular shape of the CSR–CFP
link (i.e., degree of curvature/concavity). Consequently, our model can estimate the exact
degree of curvature of the CSR–CFP relationship at a firm, rather than at an aggregate level.
Previous studies present cross-sectional results aiming at describing the overall shape of the
CSR–CFP relationship.We decompose this cross-sectional estimate across a third dimension,
which explicitly models how this overall/cross-sectional relationship, reported in previous
studies, is composed from each individual firm.

We consider this shift from an aggregate level to a firm specific estimate as our major con-
tribution that has the potential to capture various stylized factors (e.g., Bass and Milosevic
2018) in a more unified context and thus, explain the conflicting findings in the literature.
The empirical literature reports regional (Shahzad and Sharfman 2017) or cross-sectional
(Rowley and Berman 2000) inconsistencies, which, we suggest, emerge from inability to
identify the shape of the CSR–CFP link on a firm level. Our approach shifts the focus from a
general/universal modelling to a more granular one, where cross-sectional differences—cap-
tured by the intensity of the additional dimension—are treated as a determinant of its shape,
rather than as inconsistencies.

3 Methodology

3.1 Data

In our analysis we employ three different datasets to investigate the relationship between
CSR and CFP, especially focusing on a potentially higher order interaction. First, we employ
a primary sample with global coverage, based on “Vigeo” CSR rating, to test whether an
additional, observable, dimension can adequately capture different cross-sectional/regional
differences.1 In addition, we employ two secondary samples for testing the robustness of our
findings to different sampling properties and CSR valuation methods. They are based on the
constituents of the S&P1500 and S&P500 index with valid data for two periods; 1997–2010
(pre-2010) and 2011–2017 (post-2010), using the “KLD” (pre-2010) CSR rating and the
Environmental, Social and Governance (ESG; post-2010) performance index provided by
Bloomberg, respectively.2 For more information please refer to the Online Appendix.

1 CSR is the discretionary societal expectations of a firm (Carroll 1979). This explicitly differentiates social
from financial objectives, implicitly recognizing that not all CSR actions are profitable. However, because this
is a forward-looking (latent) concept, we use an empirical proxy, Corporate Social Performance (CSP) (Carroll
et al. 2016), which measures how socially responsible the firm has been in the past. This backward-looking
proxy does not introduce estimation bias because we employ a backward-looking measure of CFP.
2 KLD methodology changed due to the transition to the MSCI ESG indices family that occurred on the 1st
of September 2010; therefore, we collect KLD data until 2010 and the ESG (Bloomberg) data beyond 2010
to maintain consistency. Further information about the exact methodologies and social performance valuation
can be found in RiskMetrics Group (2010) for KLD and in Bloomberg (2020) for ESG.
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The primary dataset employed consists of all firms rated by “Vigeo” between 1997 and
2012, according to their CSR performance. Vigeo provides CSR performance scores 0 ≤
Hm ≤ 100 on six domains, m � 1, . . . , M � 6, which are used to construct a weighted
score C S R � 1

100×M

∑M
m�1 Hm , equivalent to their net social performance (Chatterji et al.

2009).3

We cleaned the data by dropping all observations reporting negative equity capital. To
match financial data with CSR information, only the most up-to-date annual ratings were
considered. Furthermore, all observations outside a 5σ-confidence interval were considered
outliers and thus omitted. This results in a pooled dataset with a total of 7032 firm-year
observations. We split the sample into three broad regional sub-samples, namely the United
States (US), Europe (EU), and Rest of the World (ROW), implicitly assuming different
market-stylized factors, such as market maturity and risk. To account for industry-specific
effects, we use the Thomson Reuters (EIKON) classification, which is also the source for
financial firm-specific data.

In order to address previous concerns regarding CSR measurement (Carroll et al. 2016),
we test the robustness of our methodology on the KLD data and the ESG disclosure index
provided by Bloomberg.4 In addition to the Vigeo dataset, we employ a second sample that
consists of all firms included in the S&P1500 indexwith valid observations between 1997 and
2010 and add the corresponding KLD data and industry codes to the sample.5 We aggregate
the strengths and weaknesses of each firm to create its net social performance score (Barnett
and Salomon 2012). KLD rates the firms based on 13 individual social performance criteria
and the scores given are + 1 for a strength and − 1 for a weakness/concerns. The score is
computed as C S Rit � ∑n

m�1 K L Dmit , where K L Dm is the score (− 1 or + 1) of category
m and its range is from − 12 to 15. We apply the same data thinning process, which results
in a pooled dataset of 10,866 firm-year observations.

Finally, in order to test the robustness of our findings to a different CSR score, as well as to
intertemporal differences, we employ a third (final) dataset, which consist of all firms of the
S&P500 index with valid observations between 2011 and 2017 and add the corresponding
ESG data and industry codes to the sample. Bloomberg reports an aggregated ESG score
with a range from 0 to 100 and we compute our CSR score as C S Rit � E SGit/100. We
apply the same data thinning process, which results in a pooled dataset of 3060 firm-year
observations.

3.2 Model

The proposed model can be summarized in the following system of simultaneous equations:

C F Pit �
(
α0 +

∑
a0,p Ipit

)
+ α1Zit + a

′
2C S Rit +

∑
αqCVC F P ,qit + ε1i t , (1)

3 The data collection focuses on the period before the formalization of the Vigeo Euronext Indices and the
Merge with EIRIS. Further information can be found in Vigeo Eiris (2020).
4 Carroll et al. (2016) argue that CSP scores might not reflect the true CSP of the firms, due to biases, such as
regional factors (Shahzad and Sharfman 2017), the weighting used (e.g., García-Melón et al. 2016; Capelle-
Blancard and Petit 2017) or simply because they do not adequately cover the breadth ofCSR (e.g., Lamata et al.
2018; Oll et al. 2018). Even worse, Chatterji et al. (2016) report that the existing CSP scores do not converge
and therefore, they might not be a good proxy for CSR. We address these concerns by testing the robustness
of our findings to CSP-scores with different criteria, weighting and regional/cross-sectional coverage (Vigeo,
KLD and ESG), which should be able to capture the diversity of these concerns.
5 The coverage of the KLD index was not extensive in the early stages and therefore, this sample mainly
consists of the constituents of the S&P500 index. The estimation results are consistent when focusing only on
S&P500.
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C S Rit �
(
β0 +

∑
β0,p Ipit

)
+ β1C F Pit + β2Zit +

∑
βqCVC S R,qit + ε2i t , (2)

Zit �
(
μ0 +

∑
μ0,p Ipit

)
+ μ1C F Pit + μ2C S Rit +

∑
μqCVZ ,qit + ε3i t , (3)

where A � (
a1, . . . , aq

)
, B � (

β1, . . . , βq
)
, � � (γ0, γ1), and U � (

μ1, . . . , μq
)
are

vectors of parameters to be estimated, and p � (I ndustr y, Country, Y ear) is a vector
of dummy variables identifying a firm i � 1, 2, . . . , n at time t.6 C F Pit is the corporate
financial performance, captured by return on equity, RO Eit � Net I ncomei , t/Equityi , t .
Zit is how we introduce an additional dimension in the form of a potentially endogenous
variable. Z is an observable variable, whose specification is modelled in Eq. (3). However, it
appears in Eqs. (1) and (2) as a semi-latent specification (Lewbel 1998) and this way it can
indirectly capture other firm specific factors. This is how our study tries to bridge the trade-off
between functional form [Eq. (1)] and identification of the interacting variable [Eq. (3)].

Furthermore, Eq. (1) investigates a potential asymmetric impact of CSR on CFP. Coeffi-
cient a

′
2 captures the impact of CSR on CFP and is dissected into two regimes: high and low,

per Eq. (4) which is a logistic smooth transition function (Chan and Tong 1986; Van Dijk
et al. 2002) with a fixed smoothness parameter (i.e., equal to 1):

a
′
2 � alow

2

⎛

⎜
⎜
⎜
⎜
⎜
⎜
⎜
⎝

1

1 + e

⎛

⎜
⎜
⎝C S Rit −{γ0 + γ1Zit }︸ ︷︷ ︸

si t

⎞

⎟
⎟
⎠

⎞

⎟
⎟
⎟
⎟
⎟
⎟
⎟
⎠

+ ahigh
2

⎛

⎜
⎜
⎜
⎜
⎜
⎜
⎜
⎝

1 − 1

1 + e

⎛

⎜
⎜
⎝C S Rit −{γ0 + γ1Zit }︸ ︷︷ ︸

si t

⎞

⎟
⎟
⎠

⎞

⎟
⎟
⎟
⎟
⎟
⎟
⎟
⎠

(4)

where alow
2 (ahigh

2 ) captures the marginal impact of CSR on CFP, when C S Rit < sit

(C S Rit > sit ). If they are different and statistically significant, this would indicate that
the impact of CSR on CFP is different when CSR is below or above the threshold (asymmet-
ric). sit is a threshold value, which determines the CSR level that changes its marginal impact
on performance and it is identified uniquely for every i and t. Depending on the estimates of
the parameters, the threshold value sit might be constant across the sample (i.e., γ 0) or might
depend on Z (i.e., γ 1). The sign, the magnitude and the significance of these coefficients
provide a full description of the CSR–CFP link, as well as how and how much it is affected
by the additional dimension. The exponential function allows for a smooth asymmetric effect,
the degree of which depends on the magnitude of Z . This allows for infinite variations, one
for every firm, of the shape of the relationship between CSR and CFP, and, as such, this
specification is less susceptible to misspecification error. If alow

2 , ahigh
2 , and γ 1 are statisti-

cally significant, our model would generate a differently shaped relationship between CSR
and CFP across different levels of Z. Equation (4) is the novelty that our approach suggests
and it describes how a dimension/variable Z can affect the inflection point on each firm, as
well the degree of curvature, alow

2 and ahigh
2 .

Furthermore, the latent character of Z [Eq. (3)] implicitly assumes that other factors, ε3t ,
not included in the vector CVZ , qit , can affect the shape of the relationship between CSR and

6 The model can be estimated with various estimation methods appropriate for a system of equations. We use
an iterative GMM procedure with Newey–West heteroskedasticity–consistent errors, as our main estimation
method, but we also test the robustness of our findings with simpler estimation methods and we find them
to be consistent. The use of instrumental variables can account for various econometric issues, identify more
precisely the CSR–CFP link, while it is also consistent with the literature. For more information, please refer
to the Online Appendix.
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CFP in a non-linear fashion [Eq. (4)]. This increases the generality of the threshold variable,
Z , while reducing the omitted variable misspecification error. The specification in Eq. (4) can
be easily expanded to accommodate more threshold variables, fixed effects and/or a higher
degree of asymmetry and thus account for a wider variety of firm-specific factors.

3.3 Model flexibility and potential extensions

One of the major contributions of our model over previous literature is that it is ‘investiga-
tive’ in nature, without imposing any predisposition with respect to the direction, shape or
magnitude of the relationship between CSR and CFP. Previous models impose a structural
form, motivated by an existing concept, e.g., the impact of a moderator/mediator, and test
whether it is valid on a dataset or not. Our approach here is a lot more general and provides a
way of accommodating various concepts. More precisely, we do not make any prior assump-
tions with respect to the direction/structure of the CSR–CFP relationship, but we let the data
determine this relationship. We do that by using a system of equations, instead of a spe-
cific structural form and/or data manipulation that addresses endogeneity or sampling issues,
which according to the sign and significance of the coefficients can identify the existence
of (1) endogeneity, (2) direction, (3) mediators, (4) moderators and/or (5) a combination of
them in a completely data driven way. Consequently, our model and its potential extensions
that are discussed below could be used to test various theories or sampling properties without
imposing a structural form or specific data treatment.

In more detail, different combinations of coefficient signs and significance would indicate
the presence of various, previously reported, aspects of theCSR–CFP relationship. For exam-
ple, in Eqs. (1) and (2), coefficients a

′
2 and β1 investigate whether there is any endogenous

relationship between CSR and CFP. If only one of the two is significant, our model identifies
that there is a one-directional effect, while if both are significant it identifies the presence of
endogeneity. This is done in a natural way, without altering the structural form or the dataset
and therefore if provides a general way of testing directional effects. This can also be extended
to investigate endogeneity of higher order. Coefficient β2 captures the impact of Z on CSR,
while Eq. (3) examines potential endogeneity among CSR, CFP, and Z as captured by coef-
ficients μ1 and μ2. This approach is preferred over an instrumental variables specification
(e.g., Cornett et al. 2016) because it introduces a level of generality that can conceptually
nest/empirically test previous approaches. For example, one of the most important aspects of
our model is that it can test for higher order interactions and their nature, e.g., moderators or
mediators, in a natural data driven way. If only a

′
2 is found to be significant, while α1 remains

insignificant, this would indicate that the control variable used as a third dimension is a pure
moderator, while if all α1, a

′
2 and μ2 are statistically significant, then CSR has both a direct

and an indirect impact on CFP, with Z acting as a mediator. Furthermore, the composition
of Eq. (3) could capture a ‘managerial recipe’ (Isaksson and Woodside 2016), especially if
Z is defined as a completely latent variable.

Another major contribution of our model is the introduction of Eq. (4), which is flexible
enough to capture various shapes of the link between CSR and CFP, without imposing a
specific structural form like a quadratic function (e.g. Barnett and Salomon 2012) or structural
breaks (e.g., Flammer and Bansal 2017). In more detail, Eq. (4) is flexible enough to allow
a linear [e.g., monotonically increasing (decreasing) alow

2 � ahigh
2 > 0 (alow

2 � ahigh
2 < 0)]

or a non-linear [e.g., exponential growth (decay) 0 > alow
2 > ahigh

2 (alow
2 < ahigh

2 < 0)

and logistic growth (decay) 0 > ahigh
2 > alow

2 (ahigh
2 < alow

2 < 0)] relationship. It can also
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accommodate a concave (e.g., alow
2 < 0 and ahigh

2 > 0) shape and a convex (e.g., alow
2 > 0

and ahigh
2 < 0) shape. The logistic function simply assumes exponential smoothing and does

not affect the fundamental shape of the relationship.
However, the selection of an observable variable as a threshold variable might be limiting,

in the sense that it might not be able to capture non-observable factors. To this extent, the
inclusion of ε3t adds a latent character to the threshold variable Z . This implies that factors
not considered in Eq. (3) can also influence the shape of the relationship between CSR and
CFP; therefore, it implicitly assumes that it is not only Z that affects this relationship but
other relevant factors [e.g., known (CVZ , i , t ) and unknown (ε3t ) factors] through their impact
on Z . Consequently, this specification allows a threshold variable to be used as an empirical
proxy for the status of the firm.

If this is not sufficient, though, or if it is too restrictive, the model can be easily extended in
various directions. Ifmore firm-specific factors need to be considered, Eq. (4) can be extended
by allowing more variables to affect the threshold values (e.g., sit � γ0 +

∑J
j�1 γ j T Vjit )

where T V is a vector of threshold variables and/or fixed effects. Furthermore, if focus lies
on the state of the relationship (e.g., high or low) rather than on the shape or the degree of the
transition, amore stochastic approach could be selected. Instead of using a deterministic (e.g.,
size) or semi-latent (e.g., structural equation) variable, a completely unobservable (latent)
variable with observable discrete states could be employed, where the transition from alow

2

to ahigh
2 follows a Markov switching framework. Finally, a greater number of regimes could

be considered, should a higher degree of non-linearity be required.

3.4 Introducing a higher dimension

In this study, we claim that examining the CSR–CFP link in a binary context is inadequate to
capture firm, market, or regional stylized factors; therefore, empirical studies so far generate
conflicting results. Instead, we share the view that the CSR–CFP link might be affected by
other mediators/moderators or latent factors. In the model presented above we propose and
explicitly model an additional dimension of the CSR–CFP link, which requires the selection
of an observable variable as an intermediating factor. For this purpose, we choose firm size
(Sizeit � log(T otal Assetsit )), as one of the possible options, because it is well reported in
the literature to be highly correlated with both CSR and CFP (e.g., Bowen 2002). This is not
an identification statement and we also test the robustness of our findings with alternative
firm specific factors, such as R&D expenses.7

Unlike early literature (e.g.,Mansfield 1962) and the ‘Law of Proportionate Effect’ (Gibrat
1931), several studies report a significant interaction between firm size and CFP. A branch
of literature (e.g., Shepherd 1972) suggests that larger firms enjoy increased financial returns
due to economies of scale (e.g., Stigler 1958), higher efficiency (Rappaport 1998), greater
market share (Amato andWilder 1985), and/or greatermarket power/concentration (Shepherd
1972), although they suggest that the exact relationship exhibits strong industry effects (e.g.,
Amato andAmato 2004). In contrast, several other studies (e.g., Evans 1987) report a negative

7 The selection of firm size as a third dimension is by nomeans an identification statement.We recognize that a
single variable might not be enough to capture the complexity of the CSR–CFP. Therefore, we suggest a semi-
latent modeling to account for other factors too, as well as various model extensions in order to incorporate
other factors of interest or other functional forms. Consequently, by selecting firm size, we do not claim that
it is the only or the best factor affecting the CSR–CFP link. Instead, we select a variable that is recognized
in the literature to affect both, aiming at highlighting how an additional dimension can help explaining their
relationship.
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correlation between firm size and profitability due to diseconomies of scale (e.g., Ratchford
and Stoops 1998), diminishing returns to the fixed productivity factors (e.g., Marshall 1961),
and/or organizational costs (e.g., Williamson 1967). In parallel, other studies argue that the
link between firm size and CFP is highly empirical (Audretsch et al. 2002) and might depend
on the balancing of administrative overheads and fixed costs, which decrease with size but
increase with organizational complexity (Blau 1970).

Along the same lines, a significant part of the literature recognizes the impact of firm
size on CSR. Early literature, driven by agency theory, links the intensity of CSR to greater
managerial autonomy (Atkinson and Galaskiewicz 1988) and utility (Navarro 1988), which
aremore evident in larger firms. The stakeholder theory complements this viewby focusing on
the economic benefit of CSR. Firms that better meet their stakeholders’ needs are rewarded
by higher legitimacy (Hooghiemstra 2000) and better access to resources. Inevitably, the
literature at this stage recognizes that organizational (i.e., firm-specific) characteristics might
affect the outcome ofCSR actions (e.g., Pfeffer and Salancik 1978). The firm’s organizational
architecture is industry dependent, but it is also highly correlated to firm size; therefore, it is
seen as a major determinant of the effectiveness of CSR actions (Udayasankar 2008).

Firm size is linked to market power, visibility, and governance structures, which are
hypothesized to have a strong impact on CSR strategy implementation (e.g. Etzion 2007;
Aguinis and Glavas 2012). Although some studies (e.g., Meznar and Nigh 1995) consider
larger firms more resistant to external influences and thus less socially responsive, most
studies consider larger firm size to be associated with more intense CSR strategies. They
consider larger firms to have better established governance (Schreck and Raithel 2018) and
administrative practices (Donaldson 2001), and this would lead to a greater responsiveness to
social issues (Brammer and Millington 2005). In addition, larger firms are more visible (e.g.,
Etzion 2007; Brammer and Millington 2008), and it should be easier for them to convey
information to their stakeholders (Darnall et al. 2010). They tend to invest more in CSR,
especially in the presence of an intrinsic value that increases their competitive advantage
(Chih et al. 2010), or due to higher corporate reputation (e.g., Fombrun and Shanley 1990),
or in order to reduce the asymmetry of information between managers and shareholders
(Brammer and Millington 2005). In parallel, their investment strategy should be affected to
a greater degree by shifts in stakeholders’ needs, as it is easier to associate them with “good”
or “bad” practices, due to increased visibility (Watts and Zimmerman 1986), increased social
pressure (Aguilera et al. 2007), or reduced size-related costs because ofCSR disclosure (Ness
and Mirza 1991).

Consequently, size is found to be a significant determinant of both CSR and CFP, with
implications as for SMEs or non-listed firms (e.g., Spence 2016). We build on this idea and
propose that, since size interacts with both, it might be endogenous (Orlitzky 2001; Surroca
et al. 2010) with either/both and that it might affect the effectiveness of CSR actions and thus
the way CSR and CFP interact. We try to merge all these concepts by considering firm size as
an integral part of the CSR–CFP nexus. Again, we stress out that this is not an identification
statement. Firm size is selected because it has been reported in the literature to have an impact
on both CSR and CFP and potentially on both or on how they interact. Consequently, we
consider it a suitable starting point to be investigated as a third dimension. Our framework
could empirically identify how it interacts with CSR and CFP, in a data driven way, without
imposing any functional form or conceptual restriction.
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3.5 Confounding effects and control variables

Ourmodel provides a general setup that the employed in order to investigate various aspects of
theCSR–CFP relationship.However, this cannot be donewithout accounting for confounding
effects.Our systemof equations approach is veryflexible and allows for a selectionof different
confounding factors for each one of the main components of the model, namely CSR, CFP
andZ . Previous approaches that employ a single equation can only use a single set of variables
that account for confounding effects, implicitly assuming that the same set of factors affect
both directions of a potentially endogenous relationship. In our model, a different set of
factors can be selected according to relevant theory and/or previous empirical findings.

Without it being an identification statement, the model in Eqs. (1)–(4) is estimated using
the following control variables. We account for other firm-specific effects using a set of
control variables, CV �(Growth, I ntCov, Debt ratio, Current ratio, P/S, F A/T A,
I A/T A), that stand for growth, interest coverage ratio, total debt ratio, current ratio, pricesales
ratio, fixed assets over total assets, and intangible assets over total assets, respectively. Each
equation has a unique set of control variables, captured by aq , βq , μq .

The first control variable is growth (Growth), which is an integral part of CFP, as higher
growth (Easton 2004) is ameasure of increased profitability. Smaller firms usually experience
higher growth (Gupta 1969), while the link between CSR and growth depends on available
investment opportunities (Branco and Rodrigues 2006). Furthermore, firms will prioritize
financial stakeholder claims over social stakeholders (Artiach et al. 2010). Therefore, highly
leveraged firms should be less likely to improve their CSR profiles, even though it would
further decrease their tax liability. However, CSR might contribute to sustainability of earn-
ings and therefore reduce the overall risk (Husted 2005). We control for capital structure
(debt ratio) in all three variables and allowed risk in the form of interest payments (IntCov)
to be a determinant of CSR. We also control for liquidity (current ratio) and the perception
of the market regarding the quality of sales (P/S). Finally, management might prioritize real
investments (Chung et al. 1998) or intangible investments (Branco and Rodrigues 2006),
depending on their marginal contribution to market value (Mackey et al. 2007). We use fixed
assets (FA/TA) to control for the impact of real investments on CFP and SIZE, and Intangible
Assets (IA/TA) as a determinant of CSR.

4 Empirical results

4.1 Initial observations

Table 1 presents the descriptive statistics for the full sample and three sub-samples. Firms in
advanced economies, namely the EU and the US, invest more in intangible assets, while real
investments are more important for firms in the sample denoted as ‘Rest Of the World’ (i.e.,
ROW), which mainly consists of less developed economies. The total investment in fixed
assets is larger in ROW (0.3007) than in the EU and the US (0.2597 and 0.2918), while the
investment in intangible assets is more important in developed economies (EU: 0.6690, US:
0.6086, and ROW: 0.5784). This is consistent with CSR ranking across these regions. EU
firms score higher on average (0.4305), followed by the US (0.3378) and ROW (0.2728).

Table 1 also provides insight on how investments in intangible assets are related to CFP
and risk. Advanced economies exhibit higher ROE and ROA (ROE is 0.0615 in ROW, 0.1527
in the EU, and 0.1871 in the US), mainly due to a long left tail in ROW (skewness� − 3.60).
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The US and the EU exhibit higher P/B ratios (ROW: 1.7347, EU: 3.3685, and US: 3.7155),
mainly due to a shorter right tail (skewness � 6.52 and kurtosis � 64.89 in ROW). The
major difference between ROW and the other two might be related to a lower investment in
intangible assets andmight be due to higher risk in ROW. This is a first sign thatCSR andCFP
might be correlated, but no safe conclusions can be drawn on whether more profitable firms
are more likely to invest in CSR or whether CSR investments contribute to profit stability and
thus to reduced risk.

Focusing on this, the risk statistics confirm the differences between ROW and the other
two groups. Moreover, ROW, the EU, and the US appear to be progressively less risky, and
firms in ROW exhibit considerably lower total debt ratios (0.5868) than their counterparts
in the other two groups (EU: 0.6761 and US: 0.6111), while also sustaining higher current
ratios (ROW: 1.8169, EU: 1.7147, and US: 1.5748). This increased risk taking might be due
to increased profitability and increased ability to cover interest payments (interest coverage
ratio � 0.0796 in ROW, 0.3272 in the EU, and 0.4512 in the US) or might be due to lower
market risk. Extending this idea, a considerable difference is observed between ROW and the
other two groups; firms in advanced economies are more profitable, show greater investment
in intangible assets, operate at higher risk levels, and exhibit higher firm values. Again, CSR
and CFP seem to be linked, and this is an attribute shared by risk taking. However, it is yet
not clear whether lower overall risk allows greater investments in intangible assets, which
increases profitability, or whether higher profitability is a determinant of risk taking and
investments in intangible assets or is potentially endogenous.

Firm size could probably provide deeper insight on the link between CSR and CFP,
revealing size-related effects. Table 1 reveals that it is higher in the US (7.4318) than in
EU (7.2175) and in ROW (7.2051), which is consistent with profitability and market value.
Table 2 shows that size is highly correlated with investments in intangible assets (0.5261),
CSR ranking (0.2829), borrowing levels (0.5047 with debt ratio), and profitability (− 0.0716
with ROE and − 0.2282 with ROA). This indicates that size might indirectly affect CSR
and CFP or their link or that it might be endogenous. This is further investigated in Fig. 1
by measuring the average market value (P/B) and profitability (ROE) across firm size and
CSR. We first investigate the impact of size on earnings (ROE, Panel A, Fig. 1) and on the
market valuation of the firm’s net assets (P/B, Panel B, Fig. 1) which indirectly accounts
for the market valuation of intangible assets and of CSR investments. CSR and ROE exhibit
a U-shaped relationship, but this is not constant across size. For smaller firms, lower and
higher CSR is linked with higher ROE, while mediocre CSR exhibits the lowest. In contrast,
larger firms exhibit higher ROE with improved CSR. In between, higher and lower CSR is
consistently associated with higher ROE, but the cut-off point where better CSR ranking is
translated into higher ROE decreases as size increases.

These differences become more apparent upon examination of the sub-samples. In ROW,
ROE decreases with higher CSR in relatively smaller firms, while a higher CSR ranking has
a clearly positive impact on ROE in relatively larger firms. In the EU, the worst-performing
firms seem to be those of medium size and medium or low CSR. In the US, the asymmetric
effect of CSR on returns is more evident in smaller firms but larger firms seem to also benefit,
almost monotonically, from a higher CSR. Two major conclusions can be drawn from this
analysis. First, the link between CSR and CFP appears to indeed be asymmetric and non-
monotonic but not for all firm sizes. It appears to follow a U-shaped pattern for smaller-sized
firms while exhibiting a non-monotonically increasing pattern as size increases. Conse-
quently, we suggest that the U-shaped link reported in previous studies is non-monotonic
across size and is observed in the tails of the size distribution. Second, there is an overall
U-shaped pattern that exhibits a decreasing significance across size, indicating that there is
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Fig. 1 ROE, P/B, Size and CSR (Vigeo). This figure presents the average ROE (Panel A) across different levels
of Size and CSR for the full sample (Vigeo), as well as for the three sub-samples employed: Rest Of the World
(ROW), Europe (EU) and the United States (US). Panel B presents the average P/B ratio across different levels
of Size and CSR for the full sample, as well as for the three sub-samples employed: Rest Of theWorld (ROW),
Europe (EU) and the United States (US)

a notable size effect in the way CSR and CFP interact. The tipping point of the U-shaped
link decreases with larger size up to a point where CFP increases monotonically with CSR
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in firms of relatively higher size. Therefore, the U-shaped link is mainly observed in small
firms, while the effect of decreasing returns due tomediocreCSR performance (Barnett 2007;
Barnett and Salomon 2012) becomes less significant in larger firms. These two points become
more apparent when we focus on market values (i.e., P/B).

4.2 Parametric analysis

The previous section highlights several implications derived from non-parametric analysis,
which could be summarized in the following principal concerns. The CSR–CFP relationship
appears to be asymmetric and potentially endogenous.We observe that the importance of this
notable asymmetric relationship between CSR and CFP decreases across a third dimension,
namely, firm size, to a monotonically increasing function, exhibiting strong regional varia-
tions. The tipping point, where the marginal impact of CSR on CFP turns positive, appears to
change across different size levels. However, such a non-conditional analysis cannot identify
this tipping point, while it cannot account for endogeneity either. We further pursue this task
in this section, aiming at measuring the direct and indirect impact of size on the CSR–CFP
link.

4.2.1 Size and asymmetry

One of the major attributes of our model is that it explicitly models a potentially asymmetric
impact of CSR on CFP (ROE) and allows for an additional factor (Size) to have a direct
impact on ROE and on how ROE is affected by CSR. The first column of the second panel
of Table 3 presents the estimation results for Eq. (1).

ROE appears to be asymmetrically affected by CSR. Low (high) CSR has a diminishing
(− 0.0363) [increasing (0.0181)] impact on ROE. This is consistent with previous literature
(Barnett 2007) that reports a U-shaped relationship and we expand on this by measuring the
exact inflection point for every firm, as well as by investigating how it changes across a third
dimension. An estimate of 0.4131 for γ0 indicates that this is an a-priori threshold level of
CSR performance (assuming 0 Size). Any level below this has a diminishing impact on CFP
and it is the inflection point where the marginal impact of CSR turns positive. This threshold
value, however, does not remain stable across different levels of Size. The estimate of γ 1

is negative (− 0.0420) and shows that the inflection point is lower for larger firms. This is
consistent with previous studies (Brammer and Millington 2008) arguing that larger firms
can more easily capitalize on their CSR investments. Table 3 also shows that these empirical
findings are robust to alternative estimation methods.

Figure 2 graphically depicts these findings and presents the parametric estimate of ROE
according to Eq. (1) for different levels of Size. ROE decreases in low CSR levels and only
starts increasing after a threshold is exceeded. According to the estimates of Eq. (4), Size
has a diminishing impact on the threshold value, which is lower for larger firms. This can be
observed by a shift to the left of the minimum point.

4.2.2 Size and endogeneity

Would always be profitable to intensify the CSR strategy? According to the findings above,
this would depend on the unique identification of the tipping point, how it interacts with the
additional dimension considered and inevitably the existence of potential endogeneity. The
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Fig. 2 Return on Equity across different levels of CSR (Parametric) and firm Size (Vigeo, KLD and ESG).
This figure presents the parametric estimate of ROE across different levels of CSR according to the estimates
of the Eqs. (1)–(4), presented in Tables 3 and 5, for the Vigeo (Panel A), the KLD pre-2010 (Panel B) and
ESG post-2010 (Panel C) datasets. ROE has been computed focusing on the marginal impact of CSR on ROE
assuming an average α0 equal to the unconditional average ROE and a0, p � aq � 0 ∀p, q. Firm size is
dissected into small (Size � 3), medium–low (Size � 5), medium–high (Size � 7) and large (Size � 9)

second and third columns of the second panel of Table 3 report the estimates of the parameters
of Eqs. (2)–(3) for the full sample.

CSR and CFP seem to be endogenously related. An estimate of 0.0127 for ROE indicates
that firms with higher profitability are more likely to invest in CSR and thus achieve higher
CSR performance. Higher CSR can also boost ROE but only in larger firms. In fact, higher
CSR investments in smaller firms are associated with lower profitability. In addition, Size
appears to be endogenous to both CSR and CFP. An estimate of − 0.0449 associates larger
firms with lower earnings (ROE). This correlation is strong, and higher-earning firms indeed
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appear to be smaller (ROE on Size is − 0.0636). At the same time, an estimate of 0.1014
shows that larger firms are more likely to invest in CSR and are associated with higher CSR
performance. This in turn can lead to larger size (CSR on Size is 0.6241), indicating that CSR
and size are endogenous.

Collectively, this reveals a spiral and endogenous relationship. Larger and more profitable
firms are more likely to invest in CSR, which is expected to further increase Size, which in
turn determines whether increased CSR investments will enhance CFP. Looking at it from a
corporate finance point of view, CSR investments might be a preferred strategy with respect
to CFP for firms that expect a negative impact of Size on CFP due to their larger SIZE.
Increasing Size would not be a sensible option since this would decrease CFP. However,
increased investments in CSR would enhance Size and then indirectly enhance CFP or at
least would mitigate the negative direct impact of Size on CFP. In contrast, small firms
should aim at increasing Size because this would reduce the threshold value, which in turn
would increase the marginal contribution of CSR on CFP.

4.3 Robustness: regional, firm-specific factors and generalizability

The major contribution of our model is that it allows, the data to uniquely identify the
inflection point for every firm. The firm-specific focus is by construction free from cross-
sectional differences and has the potential to capture several inconsistencies, previously
reported in the literature. However, the estimates refer to a full sample estimation and cannot
indicate whether the model is sensitive enough to capture regional, market, or firm-specific
differences and whether the identification of the threshold variable contributes to a better
description of the relationship between CSR and CFP.

Would the results be consistent if the model were applied in different samples or if the
additional dimension consisted of more or different control variables, other than firm size?
In this section, we estimate the model in different samples/datasets to test whether the model
is sensitive enough to provide estimates of the parameters that capture regional/market/data-
stylized effects. In addition, we appreciate that the choice of one specific control variable
or this specification of non-linearity might be restrictive. We re-estimate the model with
a different specification of Eq. (4) that considers a linear/constant specification as well as
that the third dimension might include more or different variables, such as Research and
Development (R&D) expenses.

4.3.1 Measuring financial performance (CFP)

We test the robustness of our findings by considering another accounting (internal)measure of
managerial performance, the Return on Assets (ROA), and an indirect measure that accounts
for external (market) valuation of the firm’s assets and consequently of the value of its equity
capital (P/B), which yield comparable results.

ROA is expected to be highly correlated with ROE; yet, it might be driven by different
fundamentals (or by the same fundamentals in a different way), such as the proportion of debt,
taxation, and depreciation (investments in fixed assets, FA/TA, or intangible assets, IA/TA).
The estimation results are presented in the first panel (columns 4–6) in Table 4. Firms with
higher ROA are found to be more likely to invest more in CSR (the estimate of ROA on CSR
is 0.0440), which in turn might result in a larger size (the estimate of CSR on Size is 0.6403).
The direct impact of Size on ROA is rather diminishing (− 0.0180), but it can be mitigated
by higher (above the threshold of 0.3890 − 0.0324 × Size) CSR performance, which is
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found to increase ROA (the estimate of high CSR on ROA is 0.0244). In contrast, when CSR
performance is below the threshold, ROA is even lower (the estimate of the low CSR on ROA
is − 0.0319). The threshold value seems to be inversely (− 0.0324) linked to Size.

In addition, most studies use ROE to measure CFP, as opposed to a market-based per-
formance measure, such as Tobin’s Q and the P/B ratio. The reason for this is the marginal
contribution of CSR investments on profits rather than on the cost of goodwill in terms of
improved social image/brand name. In addition, it also better matches the backward-looking
character of our proxy for CSR, namely CSP. However, we recognize that if there is a “true”
CSR–CFP relationship, especially on a firm level, it should also be reflected onmarket values,
as well as on other CFP measures too. Therefore, we test the robustness of our findings to
a market-based (Price to Book ratio (P/B)) measure that focuses on valuation. The findings
(first three columns of Table 4) are magnified. The long-term, cross-sectional mean of P/B
is 4.0702 for the full sample and is consistent with the non-parametric estimate in Table
1. In accordance with previous findings, low CSR has a diminishing (− 0.0460) impact on
P/B, whereas high CSR significantly boosts (0.0279) market values. The threshold value is
still comparable at 0.4108, falling by 0.0421 for every unit increase in Size. These findings
suggest that both the asymmetric relationship and the diminishing effect of size are greater
in magnitude when market values are considered, which highlights the importance of CSR
for investors. Furthermore, firms with high P/B ratio are more likely to invest in CSR (P/B
on CSR is 0.0241). This investment will lead to larger size (CSR on Size is 0.6208), which,
like in previous (ROE) findings, will have a dual impact on market value; a negative direct
(Size on P/B is − 0.1012) and a positive indirect (lower CSR threshold) impact.

4.3.2 Regional factors

We test the adequacy of themodel in capturing potentially differential degrees of endogeneity
and asymmetry by re-estimating themodel in different market environments (ROW, EU,US),
which implicitly account for regional differences and market-stylized factors. The second
panel (columns 7–15) of Table 4 presents the estimation results, which confirm our previous
findings. For example, ROE in the EU is found to increase CSR performance (0.0123), which
in turn leads to greater size (1.0303) and higher financial performance (0.0166), when CSR
is greater than the threshold value (0.4177 − 0.0422 × Size), and vice versa (low CSR is −
0.0362).

However, the major difference lies in the different measurements of the degree of con-
vexity between CSR and CFP in each market. The maximum threshold value is consistently
lower in advanced economies (ROW: 0.4680, EU: 0.4177, US: 0.4150). Size is also found
to significantly improve the profitability of CSR investments by lowering the threshold value
(γ1 is ROW:− 0.0417, EU:− 0.0422, US:− 0.0425) and is associated with higher asymme-
tries (greater absolute difference) in advanced economies [CSR-low vs. CSR-high on ROE is
ROW: − 0.0103 (− 2.66) vs. 0.0120 (2.65), EU:− 0.0362 (− 4.18) vs. 0.0166 (3.83), US:−
0.0649 (− 4.88) vs. 0.0233 (5.55)]. These observations highlight the flexibility of our model
in capturing varying degrees of non-linearity and endogeneity.

4.3.3 Inter-temporal differences, market-stylized factors and data samples

We test the robustness of our findings to alternative CSR scores, as well as their evolution
in time and in different market environments. Previous studies report the inability of the
existing CSR measures to capture the breadth of CSR (Carroll et al. 2016), as well as their
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failure to converge (Chatterji et al. 2016). If our model captures the “real” CSR–CFP link, its
conditional propositions should be “on average” consistent independently of theCSRmeasure
used and it should be flexible enough to capture changes in the intensity of the interaction.We
address this issue in two ways. First, we employ different composite CSR scores, provided by
different data vendors, which apply different criteria, as well as different weighting factors.
Second, we decompose these scores into their constituent parts in order to investigate the
ability of our model to capture more specific elements of the CSR–CFP relationship.

For the first part, we extend our analysis with another two samples consisting of firms
listed in two S&P indices with valid observations for financial data and KLD and ESG
(Bloomberg) scores for two periods; 1997–2010 (pre-2010) and 2011–2017 (post-2010). This
approach tests the robustness of our findings to alternative market environments (e.g., the
S&P indices), as well as potential evolution of the shape of the CSR–CFP relationship (e.g.,
between 1997–2010 and 2011–2017). Our model should be flexible enough to capture both.

The second panel of Table 5 presents the estimation results for the full model using the
KLD, as well as the ESG rating, which confirm qualitatively the robustness of our results. We
confirm the asymmetric impact of CSR on CFP, with the threshold value being a diminishing
function of Size. The impact of a low CSR rating on CFP is again negative (CSR-low is −
0.0272 with KLD and − 0.0516 with ESG), while it increases (CSR-high is 0.0323 in KLD
and 0.0385 in ESG) when CSR exceeds a threshold that is reversely related to Size (γ0 is
3.1504 and γ1 is − 0.6195 in KLD and 0.5050 and γ1 is − 0.0350 in ESG). The impact of
Size on the tipping point is plotted on Panels B and C of Fig. 2. Due to the range of the KLD
measure the effect of the third dimension—shifting the threshold to the left—is even more
pronounced, while it is highly similar (to Vigeo) when the ESG score is employed. However,
the qualitative interpretation remains identical. This is a strong evidence that the relationship
we report, using our model, is robust to measurement bias and temporal variation.

For the second part, we decompose each composite score into its constituent parts, as they
are provided by the CSR rating agencies. Then, we replace in the estimations the composite
score with each one of the sub-scores and report the results in Table 6, where the Vigeo
score is decomposed into six domains: human resources (HR), environment (ENV), business
behavior (C&S), corporate governance (CG), community involvement (CIN), and human
rights (HRT). The KLD score is decomposed into strengths and concerns; each one computed
as the sum of strengths or concerns, respectively. The ESG score is decomposed into three
domains; Environmental, Social andCorporateGovernance. The first panel (top half) of Table
6 presents the estimation results for the constituents of the Vigeo score, while the second
panel (bottom half) presents the estimation results for the KLD and ESG scores.

The first notable observation is that our model appears to be flexible enough to capture
differences on how each sub-score interacts, if at all, with CFP. This is observed when
focusing on the estimates of the CSR-low vs CSR-high parameters in each one of the scores.
Their magnitude and sign changes when a different CSR domain is employed. This shows
that the model is flexible enough to capture both the shape and the intensity of the CSR–CFP
link. For example, strengths (concerns) appear to monotonically increase (decrease) CFP. In
addition, in accordancewithNollet et al. (2016), we find that the non-linearity is not persistent
across sub-scores. In fact, we confirm that it is present when the corporate governance score is
employed, but we report the same for the human resources score. In contrast, all other scores
exhibit a monotonic relationship, which is persistent across different levels of magnitude of
each score. This cannot be captured by pre-determined structural form, like the quadratic
function used in previous studies (e.g., Barnett and Solomon 2012; Nollet et al. 2016) and
it is a major merit of our modelling. Furthermore, a closer investigation of these differences
reveals an additional feature that might be present in the CSR–CFP relationship. The two
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Table 5 Descriptive statistics and estimation results (KLD and ESG)

Panel A

Mean Median Maximum Minimum Std. Dev Skewness Kurtosis

KLD (pre-2010)

ROE 0.1155 0.1232 29.8544 − 22.5226 0.6457 0.97 739.30

CSR − 0.2633 0.0000 15.0000 − 12.0000 2.4151 0.79 8.09

Size 6.3208 6.2701 9.3736 3.9093 0.7605 0.38 3.30

Growth 0.0463 0.0332 12.9622 − 1.7817 0.1358 77.98 7428.84

IntCov 0.6346 0.0718 79.8711 − 46.6225 3.7590 10.89 172.44

Debt ratio 0.5706 0.5586 0.9432 0.0003 0.2626 0.93 2.67

Current ratio 2.3279 1.7148 93.2115 0.0222 3.0948 14.17 319.74

P/S 2.2477 1.4274 343.1143 0.0195 4.3066 47.46 3595.92

FA/TA 0.2455 0.1816 0.9954 0.0006 0.2223 1.12 3.55

IA/TA 0.1929 0.1305 0.9862 0.0001 0.1890 1.20 3.92

P/B 3.2438 2.2900 235.2100 0.1600 5.0930 19.86 652.74

ROA 0.0451 0.0507 2.7724 − 1.3097 0.1810 − 0.97 61.70

P/E 40.3691 20.0599 1680.87 0.1631 272.3798 39.84 198.36

ESG (post-2010)

ROE 0.2448 0.1744 5.2788 − 0.5552 0.3768 7.53 78.45

CSR 0.3197 0.3017 0.7727 0.0289 0.1457 0.47 2.22

Size 4.1460 4.1035 5.8357 2.6782 0.4766 0.37 2.79

Growth 0.2184 0.0642 27.7273 − 5.6129 1.4062 12.84 212.82

IntCov 0.4366 0.0979 109.8408 − 0.8716 4.1800 21.65 501.89

Debt ratio 0.2830 0.2669 0.8247 0.0000 0.1372 0.42 2.90

Current ratio 1.7923 1.5049 11.8818 0.2081 1.0950 2.51 14.83

P/S 2.2554 1.8073 17.0369 0.0548 1.8563 2.37 12.46

FA/TA 0.4622 0.3464 1.9353 0.0095 0.3412 0.93 3.09

IA/TA 0.3014 0.2798 0.8892 0.0000 0.2131 0.46 2.34

P/B 6.1476 3.1999 759.6177 0.2802 25.5349 23.23 622.44

ROA 0.0738 0.0656 0.4337 − 0.0829 0.0494 1.43 8.75

P/E 33.6495 19.0048 8051.3579 3.0920 256.3212 26.78 763.03
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Table 5 continued

Panel B

KLD (pre-2010) ESG (post-2010)

ROE CSR Size ROE CSR Size

Interc 0.1219 0.9764 5.7560 0.0972 0.2609 3.8232

(2.60) (5.78) (16.69) (3.07) (4.66) (14.60)

ROE 0.3361 − 0.0316 0.3118 − 0.0253

(10.63) (− 3.22) (10.62) (− 4.71)

CSR-low − 0.0272 0.0115 − 0.0516 0.0149

(CSR) (10.73) (4.27) (− 15.73) (4.88)

CSR-high 0.0323 0.0385

(3.41) (5.18)

γ 0 3.1504 0.5050

(2.42) (4.01)

γ 1 − 0.6195 − 0.0350

(− 8.26) (− 5.30)

Size − 0.0283 0.1192 − 0.0187 0.1584

(− 3.64) (4.23) (− 2.23) (3.39)

Adj. R2 0.3278 0.4690 0.5911 0.3837 0.2675 0.2649

J-stat (p) 1.0243 0.9847

(p) (0.79) (0.80)

MSE 0.4130 0.5511 0.5278 0.2605 0.7623 0.1530

This table presents the descriptive statistics and the estimation results for themodel in Eqs. (1)–(4) for two S&P
indices data sample collected for the period 1997–2010 (pre-2010; sub-sample of S&P1500) and 2010–2017
(post-2010, S&P500), complemented by the KLD and the ESG (Bloomberg) CSR rating, respectively. All
financial variables have been collected and treated, exactly the same way as in the estimation results presented
in Table 3. Estimation is conducted using the iterative GMM method with the same control variables, as well
as with country, year and industry fixed effects. The values in brackets are t-stats. The estimation results are
dissected into three sections. The first reports estimates for the intercept, i.e., α0, β0, μ0, the second the
estimates for the endogenous variables, i.e., CSR, CFP and Size, also plotted in Fig. 1, while the last one
reports the Adjusted R2, the J-statistic, p is the probability of the J-test and the Mean Squared Error (MSE).
The KLD score has been computed as C S Rit � ∑n

m�1 K L Dmit , where K L Dm is the score (− 1 or + 1) of
category m that a company i is rated according to, from KLD, at time t. The ESG score (Bloomberg) has been
computed as C S Rit � E SGit /100

domains that exhibit a non-monotonic relationship, namely corporate governance and human
resources, are internal to and canbe controlled by thefirm,while the other dimensions, e.g., the
environmental and social interactions, that exhibit amonotonic link, lead to externalities. This
provides some evidence that CSR actions that have externalities either increase or decrease
CFP, according to the sign of the externality. In contrast, actions that are focused on the firm
do not unconditionally lead to higherCFP. This might be somewhat intuitive, suggesting that
actions that are easier (more difficult) to control, such as internal actions (external actionswith
externalities) might be more difficult (easier) to yield results, since their visibility/exposure
is greater. This is a primary finding derived by using our model and we believe that it merits
further investigation.
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4.3.4 Functional form

Finally, we test the robustness of our analysis with respect to how the additional dimension of
theCSR–CFP nexus is modeled, in terms of functional form and control variables.We do this
by considering a linear version of our model as well as extending Eq. (4) in two directions.
First, we allow an additional, relevant variable, namely R&D expenses, to have an impact on
the identification of the tipping point, as well as a direct impact on the endogenous variables.
Second, we model this variable, assuming trifold endogeneity.

The estimation results of the linear specification are presented in the first 6 columns of
Table 3, where a

′
2 ≡ a2 and Eq. (4) is redundant. The estimation results remain qualitatively

the same but the impact of CSR on CFP is found to be weaker (0.0079) and less significant
(2.32), resulting in a worse fitting (Adj-R2 and MSE are 20.58% and 0.1846 in the linear
version and 40.12% and 0.1199 in the non-linear version). This is probably due to the fact
that one parameter identifies a non-linear relationship (a2 summarizes a

′
2). Depending on

the signs, the magnitude and the significance of the coefficients in a
′
2, a2 might be positive,

negative and/or insignificant, but most importantly sample dependent. Therefore, we suggest
that the identification of the threshold level and consequently, the explicit design of the
non-linearity might be the reason why previous (linear) studies might generate conflicting
results. Our model captures sample dependent differences without sub-sample estimations
and therefore it can capture a more fundamental link between CSR and CFP.

Naturally, the fitting of the model and its ability to adequately describe the CSR–CFP
relationship depends on how the additional dimension is modeled. Towards this direction,
we suggest an enhanced specification of Eq. (4) that accounts for another relevant control
variable; R&D expenses. Recent literature investigates the marginal impact of R&D activity
on CFP and CSR and considers R&D expenditures as investments in intangible assets (Chan
et al. 2001; Eberhart et al. 2004; Ehie andOlibe 2010), which contribute to differentiation and
the development of competitive advantages and thus to longer term growth and profitability.
We address this by including I A/T A as a control variable. However, more recent studies
report that, when R&D investments are explicitly considered, the marginal impact of CSR on
CFP becomes insignificant (McWilliams and Siegel 2000) or is only significant in low inno-
vation firms (Hull and Rothenberg 2008), while R&D investments are positively correlated
with CSR (Luo and Du 2015), exhibiting strong industry effects (Padgett and Galan 2010).

We test the above propositions by estimating an enhanced version of our model. There
are two estimations. In the first, we add R&D as an explanatory variable in Eqs. (1) and
(2), as well as a determinant of sit in Eq. (4). This extends our model by including more
threshold variables and investigates how the CSR–CFP link changes across two dimensions.
The second extension uses another dimension instead of Size, namely R&D investments, and
aims at investigating whether the non-linear link still exists.

The empirical findings presented in the top panel ofTable 7 suggest that, under the presence
of R&D, which marginally increase CSR [0.0525 (2.34) in Vigeo, 0.5853 (4.66) in KLD and
0.2234 (3.01) in ESG], the impact of size is strengthened [0.1034 (7.92) in Vigeo, 0.1899
(6.70) in KLD and 0.1446 (3.56) in ESG]. This suggests that larger firms invest more in
CSR, either due to available resources (Chih et al. 2010) or because they have a lack of
differentiation/innovation (Hull and Rothenberg 2008). With regards to the profitability of
the CSR investments, they become profitable when CSR performance exceeds a threshold
[0.0199 (4.96) in Vigeo, 0.0413 (2.92) in KLD and 0.0302 (3.77) in ESG]. This threshold is
negatively affected by Size [γ 1 is− 0.0420 (− 5.16) in Vigeo,− 0.8943 (− 5.50) in KLD and
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− 0.0310 (− 6.59) in ESG] and now positively affected by the level of R&D investments [γ 2

is 0.0869 (2.90) in Vigeo, 0.4058 (4.34) in KLD and 0.0314 (3.94) in ESG]. This means that
larger firms still benefitmore byCSR, but this effect is weaker. The threshold value is elevated
upon the presence of significant R&D investments, which implies that firms with significant
differentiation/innovation have alternative investment opportunities. These findings are also
consistent when firm Size is replaced by R&D expenses (the bottom panel of Table 7) and
highlight the flexibility of the model to capture various stylized factors.
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Table 7 Table 7 presents the estimation results of an extended version of our model for the Vigeo, KLD (pre
2010) and ESG (post-2010) datasets. In the top panel, R&D is introduced in Eqs. (1), (2) and (4) can be written
as sit � γ0 + γ1Sizeit + γ2R&Dit . In the bottom panel, γ1 � 0 and R&Dit is considered endogenous. All
estimations are conducted on the full sample, with iterative GMM and include control variables, country, year
and industry fixed effects. Estimation results are dissected into two sections. The first reports the estimates for
the intercept and the endogenous variables. The second reports the Adjusted R2 and the Mean Squared Error
(MSE)

Vigeo KLD (pre-2010) ESG (post-2010)

ROE CSR Size ROE CSR Size ROE CSR Size

Interc 0.1363 0.3716 7.2991 0.1263 1.6723 5.7560 0.0881 0.2734 3.8232

(8.36) (8.83) (13.61) (2.69) (9.60) (16.69) (2.79) (3.88) (14.60)

ROE 0.0198 − 0.0628 0.3521 − 0.0316 0.2987 − 0.0253

(3.79) (− 12.40) (11.22) (− 3.22) (6.02) (− 4.71)

CSR-low − 0.0157 0.6236 − 0.0274 0.0113 − 0.0493 0.0149

(CSR) (− 2.53) (9.95) (− 11.06) (4.23) (− 13.26) (4.88)

CSR-high 0.0199 0.0413 0.0302

(4.96) (2.92) (3.77)

γ0 0.4155 3.8484 0.6604

(4.06) (4.90) (6.04)

γ1 − 0.0420 − 0.8943 − 0.0310

(− 5.16) (− 5.50) (− 6.59)

γ2 0.0869 0.4058 0.0314

(2.90) (4.34) (3.94)

Size − 0.0316 0.1034 − 0.0288 0.1899 − 0.0182 0.1446

(− 2.38) (7.92) (− 3.72) (6.70) (− 2.35) (3.56)

R&D 0.4687 0.0525 0.1239 0.5853 0.0863 0.2234

(2.01) (2.34) (6.33) (4.66) (4.35) (3.01)

Adj. R2 0.4428 0.4181 0.6440 0.4227 0.4697 0.5914 0.4527 0.2155 0.2646

MSE 0.0910 0.1617 0.4204 0.2301 0.5502 0.5271 0.2480 0.7923 0.1451

ROE CSR R&D ROE CSR R&D ROE CSR R&D

Interc 0.1833 0.3474 0.0493 0.1629 1.5838 0.0206 0.0574 0.3982 0.0392

(7.02) (10.01) (2.09) (3.31) (9.58) (2.37) (2.83) (4.63) (5.88)

ROE 0.0177 0.0366 0.3180 0.0683 0.2566 0.0395

(3.88) (2.85) (10.40) (3.82) (6.96) (3.41)

CSR-low − 0.0046 0.9516 − 0.0286 0.0081 − 0.4279 0.0081

(CSR) (− 2.15) (7.25) (− 9.81) (2.01) (− 13.19) (1.83)

CSR-high 0.0109 0.0374 0.3353

(2.34) (3.16) (2.67)

γ0 0.2774 0.1016 0.5519

(4.99) (3.47) (8.91)

γ2 0.1402 0.2883 0.3151

(2.57) (2.85) (2.12)

Size

R&D 0.3955 0.0561 0.1204 0.5906 0.1653 0.2695

(1.99) (2.39) (4.49) (4.47) (3.28) (4.93)

Adj. R2 0.3879 0.3810 0.3636 0.3394 0.4105 0.4511 0.4876 0.2878 0.2674

MSE 0.1405 0.1784 0.6409 0.4780 0.6152 0.2435 0.2216 0.7554 0.1915
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5 Conclusions and discussion

“Does it pay to be good?” This question refers to the marginal impact of CSR on CFP.
Recent literature recognizes thatCSR does not always contribute to higherCFP and therefore
their link is asymmetric, usually U-shaped. Some studies attribute these asymmetries to
endogeneity, while other studies consider that they are manifested by one or more interacting
factors that can act as moderators/mediators. Although insightful, these studies operate under
two restrictive conventions: (1) they consider a “universal” link between CSR and CFP that
can be unconditionally applied to all firms, (2) there is a trade-off between describing either
the shape of the relationship or the interacting factors.

We address both issues by focusing on a more granular level: each firm. We introduce an
additional dimension, which we proxy using an endogenous semi-latent specification, and
we explicitly model how it affects the shape of the CSR–CFP relationship. This way we
attain two contributions: (1) we suggest a flexible modelling that describes simultaneously
the shape of theCSR–CFP link and the interacting factor, without imposing a functional form
or making assumptions about what drives it. All inference is data driven. (2) with our model
we can identify explicitly, for the first time at a firm-specific level, the inflection point where
the marginal impact of CSR on CFP turns positive. Consequently, any identified link would
refer to a firm, accounting for firm specific factors, rather than an average cross-sectional
depiction.

Our empirical findings confirm the asymmetric link between CSR and CFP but at a more
granular level than previously thought. Indeed, there is a U-shape link between CSR and
CFP, but its curvature is unique per firm. Therefore, the previously reported universally
applied U-shape seems to be an “average” intensity curvature, which is the result of an
aggregation of differently shaped individual relationships. This finding, which is robust to
cross-sectional/measurement/specification differences, suggests that what previous studies
identify “on average” is manifested because it holds at a firm level and when aggregated gen-
erates the previously observed U-shape. This firm level estimate is free from cross-sectional
effects and therefore, it can explain previous conflicting results that arise due to these differ-
ences.

Finally, this, per firm, identification of the inflection point,which can also be conditional on
any factors/key indicators of interest, has managerial implications too.Managers can identify
key indicators that they believe will affect the profitability of their CSR investments. These
indicators can be formulated into an additional dimension [i.e., an extended specification of
Eq. (4)] and with this, they can identify the minimum threshold of CSR performance that
they need to exceed in order for the marginal impact of CSR on CFP to be positive. With
this, they can develop a profit maximizing strategy, relevant to the additional dimension. For
example, according to our findings, smaller/higher R&D intensity firms might be better off
if they first manage their Size/R&D intensity in order to reduce the CSR threshold, instead
of simply intensify CSR investments.
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