
Vol:.(1234567890)

Journal of Asset Management (2021) 22:600–621
https://doi.org/10.1057/s41260-021-00233-1

ORIGINAL ARTICLE

Investor sentiment and the time‑varying sustainability premium

Vitor Azevedo1  · Christoph Kaserer1  · Lucila M. S. Campos2 

Revised: 23 July 2021 / Accepted: 23 July 2021 / Published online: 7 August 2021 
© The Author(s) 2021

Abstract
Studies show the inconclusive results regarding the relation between corporate social and environmental responsibility (CSR 
and CER) and expected returns. We argue that the reason for these mixed results is that the sustainability premium (i.e., the 
return difference of high-intensity minus low-intensity CSR/CER firms) is time-varying and correlated with investor senti-
ment. We find that high-intensity CSR (CER) firms have a monthly excess return that is 0.70 (0.88) p.p. higher following 
periods of low investor sentiment as compared to periods of high sentiment. Given that standard pricing factors cannot fully 
explain the abnormal returns caused by investor sentiment on the sustainability premium, we propose a sustainability pric-
ing factor, estimated as the second principal component of portfolios sorted based on environmental and social variables, 
which corrects this mispricing.

Keywords Sustainability · Corporate social responsibility · Corporate environmental responsibility · Expected returns · 
Financial performance · Investor sentiment

JEL Classification G12 · G19 · G41

Introduction

Whether social and environmental responsibility have a 
positive, neutral, or negative effect on corporate financial 
performance (CFP)1 has become a key question in finance, 
economics, and management. There are reasons to expect 
each of the three possibilities, and the empirical results are 
mixed.2

In this study, we reassess the corporate social performance 
(CSP)-CFP relation by including an environmental dimension 
as well as a time dimension. First, by treating the corporate 
environmental responsibility (CER) investments as an integral 
area rather than as a subset of corporate social responsibility 

(CSR) studies, we expect to understand better the impact 
of environmental practices on firms’ expected returns. Fur-
thermore, by including a time dimension, we aim to under-
stand the dynamic relation between social and environmental 
responsibility investments and financial performance over 
time. In our view, the CSP-CFP nexus should be analyzed 
differently from a short-term and a long-term perspective.

By examining this relation from the shareholder’s view, 
we predict that the abnormal returns should be indistinguish-
able from zero in the long term. This prediction is consistent 
with the theory of the firm, which states that in the long 
term, in a competitive market, the economic profit of invest-
ments should be equal to zero.3 That CSR activities have a 
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neutral impact on financial performance is also in line with 
McWilliams and Siegel (2001), who argue that each firm 
should have an ideal level of CSR. We add to this argument 
that this ideal level is not static but should vary according 
to market conditions.

In the short term, however, we predict that CSR activi-
ties affect the firms’ expected returns conditional on inves-
tor sentiment. Our prediction is driven by the evidence that 
CSR activities seem to make the stocks costly to arbitrage 
and difficult to value. Among the studies that show that 
such activities lead to the costlier arbitrage, Becchetti et al. 
(2015) find evidence that the idiosyncratic risk of firms with 
high CSR intensity is higher than firms with lower intensity 
because of the budget constraint (i.e., if firms invest more 
in CSR activities, they should be less flexible in responding 
to productivity shocks). This is important evidence regard-
ing arbitrage costs since idiosyncratic volatility may be the 
most important deterrent for arbitrage activity in the cross 
section (Pontiff 2006; Jacobs 2015; Stambaugh et al. 2015). 
Furthermore, CSR and CER practices are often difficult to 
measure4 and prone to window-dressing activities under-
taken by the firms, increasing the proportion of intangible 
assets and making the valuations more subjective.

To describe the impact of CSR/CER investments on the 
firm valuation and arbitrage costs, Fig. 1 displays the fitted 
values and the confidence intervals of pooled regressions of 
intangible assets and idiosyncratic risk on CSR and CER 
scores. The regressions include firm and year fixed effects. 
Consistent with the view that CSR/CER investments lead to 
more subjective valuations, we find that CSR or CER scores 
positively correlate with intangible assets. Furthermore, the 
positive correlation of variations of CSR/CER investments 
on the idiosyncratic volatility confirms the results from Bec-
chetti et al. (2015) and is further evidence that CSR/CER 
firms tend to be harder to arbitrage.5

By combining the evidence that CSR/CER scores seem 
to be correlated with variables making a firm difficult to 
value and costlier to arbitrage, with the results from Baker 
and Wurgler (2006, p. 1645),6 who show that “a wave of 
investor sentiment should have larger effects in firms whose 

valuations are highly subjective and difficult to arbitrage,” 
we hypothesize that firms with high CSR/CER intensity are 
more prone to investor sentiment in the short term. Thus, we 
predict that following periods with high (low) investor senti-
ment, firms with a higher intensity of CSR and CER have 
lower (higher) subsequent returns because these firms tend 
to be costly to arbitrage and difficult to value, which makes 
it more difficult to correct the overpricing (underpricing) 
caused by the high (low) level of investor sentiment.

In order to test the relation of CSR/CER and expected 
returns over time, we propose two proxies for the sustain-
ability premium: the CSR premium and the CER premium. 
We estimate the CSR (CER) premium by forming zero-
investment portfolios sorted on CSR (CER) scores. We start 
our analysis by testing whether the sustainability premium 
is positive, neutral, or negative in the long term. Our results 
show that the excess and abnormal returns of the CSR pre-
mium and the CER premium are indistinguishable from 
zero. These results are in line with our prediction that CSR 
and CER activities result in a neutral impact on financial 
performance in the long term.

We then test whether there is a time-varying impact at 
the investor sentiment level on subsequent CSR and CER 
premia in the short term. We find a negative and statistically 
significant relation between lagged investor sentiment and 
CSR/CER premia in all tests. These results are also robust 
at the firm level, where in periods with a low level of senti-
ment, we find a positive coefficient in the CSR/CER scores 
predicting returns.

To measure the magnitude of the effect of investor senti-
ment on subsequent returns of portfolios sorted on CSR and 
CER scores, we estimate the returns of portfolios following 
high and low investor sentiment.7 In the same way as firms 
with more subjective valuations and costlier to arbitrage, 
the CSR premium has a positive average monthly return of 
0.26% following periods with a low level of investor senti-
ment. In contrast, the CSR premium has a negative average 
return of − 0.44% following periods with a high investor 
sentiment level. Thus, the difference in returns for the CSR 
premium following low and high investor sentiment is, on 
average, 0.70 percentage points per month, statistically 
significant at the 0.01 level. This difference is even more 
pronounced for the CER premium, with a statistically sig-
nificant average monthly return of 0.88 percentage points.

Finally, we evaluate whether the relation between the 
CSR/CER premia and investor sentiment is driven by mis-
pricing or exposure to standard pricing factors. To do so, 
we estimate abnormal returns for the CSR and CER premia 
controlling for the Sharpe (1964), Lintner (1965), and Black 

4 In a recent paper, Cao et  al. (2020) find that firms owned by 
socially responsible institutions tend to exacerbate the mispricing 
(i.e., the anomalies returns are more pronounced in these firms).
5 We further explore the relation of CSR and CER scores and prox-
ies for arbitrage cost and subjective valuation in Section “CSR/CER 
investments and firms’ characteristics.” The results confirm the evi-
dence that CSR/CER investments lead to costly arbitrage and subjec-
tive valuations.
6 Baker and Wurgler (2006) classify small stocks, young stocks, 
unprofitable stocks, high volatility stocks, non-dividend-paying 
stocks, extreme growth stocks, and distressed stocks as stocks with 
subjective valuations and difficult to arbitrage.

7 Like Stambaugh et al. (2012, 2014), we use the median of investor 
sentiment to classify periods with low and high investor sentiment.
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(1972) (SLB) model, the Fama and French (1993) (F&F3) 
three-factor model, and the Fama and French (2015) (F&F5) 
five-factor model. For the CSR premium, the difference in 
abnormal returns following periods with high and low inves-
tor sentiment is significant after controlling for the SLB 
model and the F&F3 model, but they are indistinguishable 
from zero after we control for the F&F5 model.

For the CER premium, however, the results are striking. 
The difference in abnormal returns following high and low 
investor sentiment is significant even after controlling for 
the F&F5 model. Moreover, we find that the CER pre-
mium has a monthly average abnormal return of 0.47% 
following periods with a low investor sentiment. Thus, our 
results provide evidence that environmental responsibility 

investments are either difficult to value (which leads to 
mispricing) or can capture state variables that are not con-
sidered in the standard asset pricing models.

Since the standard asset pricing models are not able to 
fully explain the impact of investor sentiment in subse-
quent returns on CER investments, we construct a sustain-
ability factor as the second component of twelve portfolios 
sorted based on six qualitative issue areas: environmen-
tal responsibility, community, human rights, employee 
relations, diversity, and product. Our results show that 
a sustainability factor can explain the impact of investor 
sentiment in CSR, as well as the CER premia since, after 
controlling for this factor, the level of investor sentiment 

(a) (b)

(d)(c)

Fig. 1  These figures show the fitted values and the confidence inter-
vals (CI) from regressions including time and firm fixed effects. Fig-
ure a, b shows the results from a regression of intangible assets on 
the CSR (CER) score. Figure c, d shows the results of a regression of 
idiosyncratic volatility on the CSR (CER) score. Intangible assets is 
estimated as one minus the result from the property, plant and equip-

ment—total (gross) scaled by total assets. Idiosyncratic volatility is 
estimated as one minus the r-squared from the regression of a stock’s 
returns in excess of the one-month Treasury bill rate on the Fama and 
French (2015) five-factor model estimated monthly using the previous 
60 monthly returns. (We require a minimum of 24 months). Our sam-
ple covers annual observations from 1992 to 2016
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becomes indistinguishable from zero to explain subsequent 
returns on these premia.

This paper contributes to the literature in several ways. 
First, we show that the investor sentiment is an important 
driver to solve the CSP and CFP relation puzzle. By showing 
that investor sentiment matters when analyzing CSP-CFP 
relation, we find an essential reason for the mixed results in 
previous studies. For instance, El Ghoul et al. (2011) find 
that CSR leads to a decrease in expected returns by using a 
sample between 1992 and 2007, where most of the time, the 
level of investor sentiment is high. On the other hand, Lins 
et al. (2017) show that during periods of crisis, the expected 
returns are higher, which are usually periods with a low level 
of investor sentiment.

Second, we contribute to the literature on the impact of 
environmental responsibility commitment and financial 
performance. Among all studied qualitative issue areas, 
we show that the intensity of investments in environmental 
responsibility practices is responsible for making the valu-
ations more subjective and, consequently, returns are more 
affected by investor sentiment. The relation between CER 
and CFP is becoming more relevant as the impact of climate 
change is becoming more evident to society. Investment in 
CER can have an extraordinary effect on climate change, 
and knowing how to evaluate these investments is crucial 
for firms’ engagement.

Furthermore, we provide insight on the findings from 
Naughton et al. (2019), who show that the level of inves-
tor sentiment of CSR can affect the CSR firms’ expected 
returns. We reveal that a "side-effect" inherent to CSR 
investments is that firms become harder to value and costlier 
to arbitrage, making these firms prone to the general level of 
investor sentiment. Thus, we find evidence that what drives 
the CSR returns is not only the investors’ taste (e.g., Fama 
and French 2007) and degree of investor awareness of CSR 
(e.g., Pedersen et al. 2021), but also the general level of 
investor sentiment.

Finally, given the lack of standard pricing factors that 
correctly price socially and environmentally responsible 
investments, we contribute to the literature by suggesting a 
sustainability factor. This factor shows the promising results 
in explaining the impact of investor sentiment on the stock 
returns of CSR/CER firms since it overcomes the limitations 
of standard asset pricing models. Furthermore, the sustain-
ability factor can fill the gap of an ”environmental, social, 
and corporate governance (ESG) factor,” as proposed by 
Pastor et al. (2021), which can be combined with the market 
portfolio in a two-factor model.

The paper is organized as follows. In Section “CSR/CER 
investments and investor sentiment,” we review empiri-
cal studies investigating CSR/CER and investor senti-
ment. In Section “Data and methodology,” we describe 
our sample selection and provide details on the investor 

sentiment and the estimation of the CSR and CER scores. 
In Section “Excess and abnormal returns of CSR and CER 
Premia,” we assess whether the excess and abnormal returns 
of CSR and CER premia are different from zero. We exam-
ine in Section “CSR/CER investments and firms’ character-
istics” whether variations in CSR/CER scores affect firms’ 
profitability, asset growth, intangible assets, and idiosyn-
cratic volatility. Section “CSR/CER premia and investor 
sentiment” provides evidence of whether investor sentiment 
drives the returns of CSR and CER premia. We analyze the 
impact of a sustainability factor on investor sentiment level 
and CSR and CER premia in Section “Sustainability factor.” 
Finally, we conclude in Section “Conclusion.”

CSR/CER investments and investor 
sentiment

CSR/CER intensity and financial performance

The relation between CSP and CFP is an ongoing debate, 
and there are reasons to believe that it is positive, negative, 
or even neutral. Among the arguments for a positive relation, 
the stakeholder theory is one of the most widely cited. Deng 
et al. (2013) argue that according to the stakeholder value 
maximization view, CSR activities have a positive effect on 
shareholder wealth because focusing on other stakeholders’ 
interests results in increasing their willingness to support a 
firm’s operation. Among the arguments for a negative rela-
tion, Waddock and Samuel (1997) explain that there are 
costs in CSR investments that could otherwise be avoided 
or taken by others, such as the government. This argument 
is in line with the well-known article from Friedman (1970), 
who argues that there are a few easily measured benefits for 
these investments and numerous costs. The third possibility 
(neutral relation) is that there is no reason to believe that 
CSR activities and financial performance are linked, and 
any relation between them might be driven by model mis-
specification or chance. Another reason for a neutral relation 
is that, at the aggregate level, the positive impacts of CSR 
investments in intangible assets (such as reputation, better 
relation with stakeholders, and human capital) in some firms 
could be canceled out by other firms where CSR represents 
private benefits, which the managers extract at shareholders 
expense (e.g., Jiao 2010).

The empirical results on the relation between CSR activi-
ties and CFP are also mixed. Among the studies that find 
a negative relation between CSR and expected returns, 
El Ghoul et al. (2011) find that an increase in CSR leads 
to a lower cost of capital. Among those that find a positive 
association, Lins et al. (2017) report that high-intensity CSR 
firms have higher returns in periods of crisis. Furthermore, 
by analyzing CSR proposals that pass or fail by a small 
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margin of votes, Flammer (2015) finds that the adoption of 
CSR proposals that pass by a small margin of votes leads 
to positive announcement returns. Among the studies that 
find a neutral relation, McWilliams and Siegel (2000) show 
that after controlling for capital expenditures, the CSP-CFP 
nexus is zero.

The mixed results regarding financial performance are 
found not only for socially responsible firms but also for 
CER firms. On the one hand, Derwall et al. (2005) find that 
a portfolio with high environmental investments has a higher 
abnormal return. By analyzing the impact of firms’ carbon 
dioxide (CO2) emissions and expected returns, Bolton and 
Kacperczyk (2019) find a positive association between 
firms’ CO2 emissions and stock returns. On the other hand, 
Chava (2014) finds that an increase in environmental respon-
sibility investments decreases the cost of capital. Further-
more, In et al. (2018) show that carbon-efficient firms tend 
to earn higher abnormal returns than firms that do not meet 
this criterion.

Another line of studies examines the CSP-CFP relation 
using a time dimension. Lu et al. (2014) review 84 empiri-
cal studies from 2002 to 2011 that test the relation between 
CSP and CFP. They conclude that the CSP and CFP link 
remains inconclusive, because this link changes over time. 
Consistent with this view, recent papers that analyze the 
CSP-CFP relation in finance also assume a dynamic rela-
tion between CSP and CFP. Pastor et al. (2021) derive a 
theoretical model where, in equilibrium, agents are willing 
to pay more for greener firms, which causes a reduction in 
the firms’ cost of capital. However, their model predicts that 
green assets outperform brown assets when positive shocks 
hit an ESG factor, capturing shifts in customers’ tastes for 
green products and investors’ tastes for green holdings. In 
other words, this dynamic relation between CSP and CFP 
can affect the market equilibrium. In an attempt to estimate 
the market equilibrium by including the ESG dimension, 
Pedersen et al. (2021) propose a four-fund separation theory, 
where portfolios that span the frontier are based on a com-
bination of the risk-free asset, the tangency portfolio, the 
minimum-variance portfolio, and an ESG-tangency portfo-
lio. Interestingly, their theory predicts that the taste of ESG-
aware investors could drive the CFP-CSP relation. So, even 
if there is a positive correlation between ESG investments 
and profits, the impact on returns might be neutral because 
the ESG-aware investors would adjust the stock prices to the 
profits caused by the ESG activities.

Motivated by the view that investors change their CSR 
appetite over time, Naughton et  al. (2019) estimate the 
investor sentiment of CSR as the difference of the logs of 
the average market-to-book ratios between top and bottom 
quintiles portfolios sorted on CSR activity. They find that 
the investor sentiment for CSR activities is time-varying and 
that firms respond by boosting CSR performance in periods 

with high investor sentiment of CSR. Although they assess 
the impact of investor sentiment of CSR on firms’ perfor-
mance, the relation between CSR/CER investments and the 
general level of investor sentiment is largely unknown.

Investor sentiment

Investor sentiment can be defined as a belief about future 
cash flows and investment risks that are not fully justified by 
the fundamentals (Baker and Wurgler 2007). Investor senti-
ment is based on two assumptions. The first assumption is 
that (at least) part of the investors are noise (or sentimental) 
traders, who are subject to investor sentiment (De Long et al. 
1990). In the second assumption, betting against sentimental 
investors is risky and costly, as emphasized by Shleifer and 
Vishny (1997). In other words, the actions of noise (or sen-
timental) traders who deviate the prices from fundamentals, 
combined with the high cost and risk to bet against investor 
sentiment, might cause persistent deviations from efficient 
prices.

Among the first attempts to find a proxy for investor senti-
ment, Baker and Stein (2004) use liquidity measures, such 
as the bid-ask spread, turnover, and price impact of trade 
as proxies for investor sentiment. However, investor sen-
timent could not be completely explained only by liquid-
ity measures. Thus, Baker and Wurgler (2006) propose 
a broader measure of investor sentiment using principal 
component analysis to isolate the common component of 
measures8 related to investor sentiment. An adaptation of 
the Baker–Wurgler (BW) sentiment index is also possible 
for international markets, as proposed by Baker et al. (2012).

The cross section is an important dimension to under-
stand the impact of investor sentiment on returns. Baker and 
Wurgler (2006) predict that a wave of investor sentiment 
has cross-sectional effects (the prices of stocks do not move 
equally) when sentiment-based demands or arbitrage con-
straints vary across stocks. The authors explain that these 
two distinct channels lead to similar predictions because 
stocks that are likely to be most sensitive to speculative 
demand, those with highly subjective valuations, also tend 
to be the riskiest and costliest to arbitrage. In line with their 
prediction, when beginning-of-period proxies for senti-
ment are low (high), subsequent returns are relatively high 
(low) for small, young, unprofitable, non-dividend-paying, 
extreme growth, distressed, and high volatility stocks. Given 
the evidence that stocks with high CSR/CER intensity have 
characteristics similar to firms that are hard to value and 
difficult to arbitrage, we predict that the level of investor 

8 We provide more details on the estimation of the BW sentiment 
index in Section “Proxy for investor sentiment.”



605Investor sentiment and the time-varying sustainability premium  

sentiment has a negative effect on subsequent returns of 
firms with high intensity in CSR/CER investments.

Data and methodology

Sample selection

We obtain return data from the Center for Research in 
Security Prices (CRSP), accounting data from Compustat 
fundamentals annual, and firms’ CSR ratings from MSCI 
ESG KLD Stats. We use the MSCI ESG KLD Stats database 
to construct our CSR ratings for many reasons. First, this 
dataset is also used in many of the studies that motivate our 
work (e.g., El Ghoul et al. 2011; Lins et al. 2017; Albuquer-
que et al. 2019), which enables a more precise comparison 
of results. Second, this dataset has a US coverage that is 
more complete than other datasets (e.g., Asset4) in terms of 
time span and firms’ coverage (Khan et al. 2016). Finally, 
this dataset provides standardized information about perfor-
mance on each qualitative issue area rather than the absence 
or presence of disclosure.

We first merge the Compustat data with the CRSP data-
base, where we apply a reporting lag of 120 days for annual 
accounting data. Then, we use the six-digit CUSIP to merge 
MSCI ESG KLS Stats into our dataset. We limit our analysis 
to the period from July 1992 to June 2017.9 Our proxy for 
the risk-free rate is the yield on the US 10-year government 
bond, which we obtain from Thomson Reuters Datastream.

CSR ratings

The ESG Stats has two categories of CSR-related items: 
qualitative issue areas and controversial business issues. Our 
study focuses on the qualitative issue areas, which contain 
yearly ratings on seven categories: community, corporate 
governance, diversity, employee relations, environmental, 
human rights, and product. Like El Ghoul et al. (2011), we 
do not include firms’ corporate governance in our CSR score 
since this category is not included in our CSR definition.

For each of the six qualitative issue areas we consider, 
ESG Stats assigns binary (0/1) ratings to set strengths and 
concerns. To ensure that our results are not driven by (pos-
sible) outliers or mistakes in the database, we manually 
double-check the scores given to strengths and concerns. 
As we study both elements, our CSR and CER measures are 
estimated by adding the strengths and subtracting the con-
cerns. Given that the number of strengths and concerns for 
each category varies over time, following Lins et al. (2017), 
we scale strengths and concerns by the maximum number 
of strengths and concerns, respectively. Thus, for each firm 
year, the CSR rating is estimated as the number of strengths 
divided by the maximum number of strengths subtracted 
by the number of concerns scaled by the maximum number 
of concerns in all six qualitative issue areas. For the CER 
rating, we only consider the strengths and concerns of the 
environmental area. Thus, our CER and CSR ratings can 
range from − 1 to 1.

Table 1 shows the description of CSR and CER scores 
as well as the scores from other qualitative issue areas. We 
provide details on the ratings of strengths and concerns in 
“Appendix.” An important aspect of the CSR scores over 
time is that the coverage until 2000 is restricted to stocks on 
the S&P 500 Index, and afterward, the coverage increased 
considerably. In order to ensure that this variation in cover-
age does not drive the results, we run the analysis again with 

Table 1  Descriptive statistics 
for CSR scores and qualitative 
issue areas

This table reports selected percentiles, mean, median, standard deviation (SD) of the scores from CSR, as 
well as six qualitative issue areas based on MSCI ESG KLD Stats from 1991 to 2015. The qualitative issue 
areas are environmental (env), human rights (hum), employee relations (emp), diversity (div), and product 
(pro). The scores are estimated as the sum of all strengths divided by the maximum number possible of 
strengths minus the number of concerns divided by the maximum number of concerns. The CSR score 
includes the six qualitative areas in the measure, whereas the CER score only includes the environmental 
ratings

N Mean SD Min p25 p50 p75 Max

CSR Score 39,425 0.002 0.103 − 0.438 − 0.045 − 0.001 0.032 1.000
CER Score 39,425 0.016 0.144 − 0.833 0.000 0.000 0.000 1.000
Hum. Score 39,425 − 0.006 0.111 − 1.000 0.000 0.000 0.000 1.000
Emp. Score 39,425 − 0.007 0.167 − 1.000 0.000 0.000 0.000 1.000
Div. Score 39,425 − 0.079 0.300 − 1.000 − 0.333 0.000 0.000 1.000
Pro. Score 39,425 − 0.006 0.202 − 1.000 0.000 0.000 0.000 1.000

9 In order to ensure that the data provided by MSCI ESG KLD Stats 
is publicly available, we assume a reporting lag of 180 days. Thus, for 
instance, the scores from MSCI ESG KLD Stats referring to 1991 are 
merged into our sample from June 1992.
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the CSR score estimated with a sample restricted to the S&P 
500 Index, and the inferences are unchanged.

Sustainability premium construction

We estimate two alternative proxies for a sustainability pre-
mium (CSR premium as well as CER premium). To con-
struct the CSR and CER premia, we sort stocks at the end 
of June yearly from 1992 to 2016 into 30th and 70th per-
centiles10 based on the most recent CSR, as well as the CER 
ratings. We then estimate the value-weighted return for each 
portfolio from July of year t to June of year t+1. The CSR 
(CER) premia are estimated as the difference in returns of 
the portfolio with a high score minus the portfolio with a 
low CSR (CER) score. The sample covers the period from 
July 1992 to June 2017.

Proxy for investor sentiment

We use as a proxy for investor sentiment the monthly based 
sentiment series estimated by Baker and Wurgler (2006). 
The BW sentiment index is one of the most commonly used 
proxies for investor sentiment (e.g., Stambaugh et al. 2012; 
Walther and Willis 2013; Stambaugh et al. 2014; Huang 
et al. 2015; Shen et al. 2017). We choose this proxy for 
investor sentiment because of its robust methodology and 
easily accessible data,11 and because its time span covers 
the entire sample period of this study.

The BW sentiment index is based on five12 (standardized) 
sentiment measures: value-weighted dividend premium, 
first-day returns, IPO volume, closed-end fund discount, 
and equity share in new issues. Then, each of these meas-
ures is orthogonalized by six macroeconomic variables: the 
industrial production index, nominal durables consumption, 
nominal nondurables consumption, nominal services con-
sumption, employment, and the consumer price index.

Each of these (orthogonalized) measures might include a 
sentiment component and idiosyncratic components, which 
are non-sentiment related. Accordingly, the BW sentiment 
index is estimated using a principal component analysis, 
which filters out idiosyncratic noise in the measures and 
isolates their common component. In the sample period, the 
BW sentiment index ranges from − 0.89 (April 2009) to 

3.20 (February 2001), has a mean of 0.242, and a standard 
deviation of 0.638.

Excess and abnormal returns of CSR and CER 
Premia

We start our analysis with the relation between CSP and CFP 
in the long term. Previous studies show the mixed results 
regarding the correlation between CSR/CER intensities and 
CFP (see, e.g., El Ghoul et al. 2011; Lu et al. 2014; Lins 
et al. 2017). To examine this correlation over the long term, 
we analyze the excess returns, the abnormal returns, and 
the pricing factor loadings of CSR and CER premia over 
time. We estimate the abnormal returns based on the Sharpe 
(1964), Lintner (1965), and Black (1972) (SLB) model; the 
Fama and French (1993) three-factor model; and the Fama 
and French (2015) five-factor model.13

Table 2 shows that the CSR and CER premia have neither 
average excess returns nor abnormal returns indistinguish-
able from zero. These results are consistent with Dorfleitner 
et al. (2020), who also find that the CSR intensity does not 
affect value-weighted returns. Furthermore, our results are 
aligned with the model proposed by Pedersen et al. (2021), 
where ESG-aware investors can adjust the stock prices to the 
profits or losses caused by the ESG activities, making ESG 
intensity have a neutral impact on returns.

By analyzing the factor loading, we can see that both the 
CSR premium and the CER premium have positive loadings 
on market beta according to the SLB and the F&F3 mod-
els, both significant at the 0.01 level. The F&F3 model also 
produces a negative loading of HML on the CER and CSR 
premia, significant at the 0.01 level. For the CER premium, 
we also find a positive and statistically significant loading 
on size. Thus, our analysis shows that although we do not 
see a difference in average returns, we find important varia-
tions in the pricing factors. The CSR premium and the CER 

10 We follow Fama and French (1993, 2015), who use the top three 
deciles and bottom three deciles for factor construction.
11 We downloaded the sentiment index by Jeffrey Wurgler’s website 
(http:// people. stern. nyu. edu/ jwurg ler/).
12 Unlike in Baker and Wurgler (2006), turnover was dropped as one 
of the six sentiment indicators. According to the authors, turnover 
does not have the same meaning as in the past, given the significant 
increase in high-frequency institutional trading and the migration of 
trading to a great variety of venues.

13 The Fama-French risk factors have been downloaded from Ken-
neth French’s website (https:// mba. tuck. dartm outh. edu/ pages/ facul ty/ 
ken. french/ data_ libra ry. html). SMB (small-minus-big) in the three-
factor (five-factor) model is the average return on three (nine) small 
portfolios minus the average return on three (nine) big portfolios; 
HML (high-minus-low) is the average return on two value portfolios 
minus the average return on two growth portfolios; RMW (robust-
minus-weak) is the average return on two robust operating profit-
ability portfolios minus the average return on two weak operating 
profitability portfolios; and CMA (conservative-minus-aggressive) is 
the average return on two conservative investment portfolios minus 
the average return on two aggressive investment portfolios. RMRF 
(market excess returns) is the value-weighted returns of the sample, 
including all CRSP firms listed on the NYSE, AMEX, or NASDAQ 
and incorporated in the USA that have a non-missing return and 
CRSP share code of 10 or 11 at month t minus the one-month Treas-
ury bill rate.

http://people.stern.nyu.edu/jwurgler/
https://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
https://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
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premium seem to be formed by growth firms with higher 
systematic risk. The positive loading on SMB for the CER 
is evidences that the high-intensity environmental respon-
sibility firms are smaller than firms that do not meet this 
criterion.

Panel C of Table 2 presents the results for the Fama and 
French (2015) five-factor model. For the CSR premium, 
we find a negative and significant loading on RMW (t-stat 
of 2.92). Furthermore, we can see significant loadings on 
the market risk premium, RMW, and CMA for the CER 

premium. These results indicate that firms with high CSR 
and CER scores have lower exposure to profitability. Moreo-
ver, the negative loading on CMA for the CER premium 
indicates that these firms have a higher asset growth.

In sum, our results are consistent with the view that CSR/
CER has a neutral effect on financial performance in the 
long term. This result is aligned with our prediction that 
the market adjusts to an ideal CSR/CER intensity level, and 
the economic profit becomes zero in the long term. Fur-
thermore, based on the Pedersen et al. (2021) model, even 

Table 2  Excess and abnormal 
returns of the CSR and CER 
premia

This table reports excess returns (Panel A) and abnormal returns ( � ) of the value-weighted returns of 
portfolios sorted on CSR (left-hand side), as well as CER ratings (right-hand side). The abnormal returns 
are based on the SLB model (Panel B), Fama and French (1993) three-factor model (F&F3) (Panel C), 
and Fama and French (2015) five-factor model (F&F5) (Panel D). We sort stocks at the end of June from 
1992 to 2016 into 30th and 70th percentiles based on the CSR/CER scores. Then, we estimate the value-
weighted returns for each portfolio and calculate the difference of returns of the portfolios with high scores 
minus low scores in CSR (CSR premium) and CER (CER premium). The one-month Treasury bill rate, as 
well as the Fama-French (F&F) factors, was downloaded from the Kenneth French’s library. Heteroskedas-
ticity-robust t-statistics are presented in brackets. ***, **, and * denote significance at the 0.01, 0.05, and 
0.10 levels, respectively. Our sample covers the period from July 1992 to June 2017

CSR Score CER Score

High CSR Low CSR CSR Premium High CER Low CER CER Premium

Panel A: Excess Returns
Ex. Ret. 0.64** 0.73*** − 0.09 0.70*** 0.55** 0.15

[2.48] [3.03] [− 0.69] [2.75] [2.34] [1.01]
Panel B: Abnormal returns based on the SLB Model
RMRF 1.02*** 0.89*** 0.13*** 1.02*** 0.81*** 0.21***

[60.39] [29.80] [3.35] [73.09] [21.56] [5.54]
α − 0.040 0.130 − 0.170 0.02 0.01 0.01

[− 0.66] [1.28] [− 1.31] [0.37] [0.09] [0.04]
Panel C: Abnormal returns based on the F&F3
RMRF 1.04*** 0.94*** 0.10*** 1.04*** 0.87*** 0.17***

[64.80] [36.58] [2.73] [80.62] [28.18] [4.63]
SMB − 0.14*** − 0.14*** 0.01 − 0.10*** − 0.20*** 0.11**

[− 6.09] [− 3.29] [0.14] [− 4.28] [− 5.52] [2.45]
HML − 0.02 0.21*** − 0.24*** 0.04** 0.26*** − 0.22***

[− 0.79] [4.73] [− 3.78] [2.21] [5.08] [− 3.85]
α − 0.030 0.080 − 0.100 0.01 − 0.05 0.07

[− 0.47] [0.84] [− 0.81] [0.26] [− 0.48] [0.49]
Panel D: Abnormal returns based on the F&F5
RMRF 1.04*** 1.01*** 0.03 1.05*** 0.96*** 0.09**

[54.00] [36.96] [0.83] [72.02] [29.44] [2.29]
SMB − 0.13*** − 0.06* − 0.07 − 0.07*** − 0.14*** 0.070

[− 5.30] [− 1.68] [− 1.47] [− 3.49] [− 3.33] [1.28]
HML 0.01 0.13** − 0.12 0.05** 0.12** − 0.070

[0.30] [2.43] [− 1.45] [2.20] [2.15] [− 1.01]
RMW 0.03 0.23*** − 0.20*** 0.07** 0.23*** − 0.16**

[0.68] [4.70] [− 2.92] [2.33] [4.31] [− 2.37]
CMA − 0.04 0.13* − 0.16 − 0.030 0.27*** − 0.29***

[− 0.68] [1.97] [− 1.61] [− 0.64] [3.72] [− 3.01]
α − 0.030 − 0.070 0.040 − 0.02 − 0.23** 0.22

[− 0.54] [− 0.75] [0.28] [− 0.43] [− 2.07] [1.60]
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if the economic profit does not become zero for CSR/CER 
investments, ESG-aware investors can adjust stock prices to 
have a neutral effect on returns.

CSR/CER investments and firms’ 
characteristics

In order to evaluate whether CSR and CER investments lead 
to changes in firms’ characteristics that make firms harder 
to arbitrage and more difficult to value, we analyze whether 
variations of CSR and CER scores are correlated with varia-
tions in profitability, asset growth, intangible assets, and idi-
osyncratic volatility. The regressions include firm and year 
fixed-effects, and for each predictor, we include specifica-
tions with and without control variables. We include size, 
book-to-market ratio, momentum, and CAPEX as control 
variables. The variables definition are in “Appendix.”

We predict that a higher CSR or CER intensity is asso-
ciated with: lower profitability in the short-term because 
most of the investments in these practices have a long-term 
horizon; a higher asset growth since at least part of these 
investments should be financed with an increase in assets 
instead of a reduction in other investments; and a higher 
level of intangible assets because a large part of CSR and 
CER investments is considered as intangible assets. In line 
with Becchetti et al. (2015), we predict that the higher the 
CSR/CER intensities, the higher the idiosyncratic risk due 
to budget constraints (i.e., if firms invest more in CSR activi-
ties, they should be less flexible in responding to productiv-
ity shocks).

Consistent with our prediction, Table 3 shows that vari-
ations in CSR or CER scores have a negative correlation 
with gross profitability and a positive correlation with asset 
growth and intangible assets. Concerning gross profitabil-
ity, all negative coefficients are significant at the 0.05 level. 
Economically, a one-standard-deviation (0.103) increase in 

Table 3  Firms characteristics 
and CSR/CER scores

This table presents the results from regressions of gross profitability, asset growth, idiosyncratic volatil-
ity, and intangible assets on CSR (Panel A) and CER Scores (Panel B) and control variables. As control 
variables, we include log of size (LnSize), log of book-to-market ratio (LnBEME), prior returns from 12 
to 2 months ( RET_12_2 ), and capital expenditure (CAPEX) scaled by sales. The regressions include firm 
as well as year fixed effects. Gross profitability is estimated as total revenues minus cost of goods sold, 
scaled by the total asset. Intangible assets are estimated as one minus the result from the property, plant, 
and equipment—total (gross) scaled by total assets. Asset growth is the change in total assets from the fis-
cal year ending in the year (t-1) to the fiscal year ending in (t), divided by ( t − 1 ) total assets. Idiosyncratic 
volatility is estimated as one minus the R-squared from the regression of stock’s returns in excess of the 
one-month Treasury bill rate on the F&F5 model estimated monthly using the previous 60 monthly returns. 
(We require a minimum of 24 months.) We download the five Fama-French factor returns, as well as the 
one-month T-bill rate from Kenneth French’s website. Heteroskedasticity-robust t-statistics are presented in 
brackets. ***, **, and * denote significance at the 0.01, 0.05, and 0.10 levels, respectively. Our sample cov-
ers annual observations from 1992 to 2016

Gross Profitability Asset Growth Idiosyncratic 
Vol.

Intangible Assets

Panel A: CSR score and firms’ characteristics
CSR Score − 2.77** − 3.16*** 9.76*** 6.84* 2.91** 3.13** 5.73*** 4.36**

[− 2.11] [− 2.70] [2.74] [1.92] [2.10] [2.21] [2.95] [2.37]
Observations 38,580 36,480 38,548 36,450 34,315 32,445 33,525 32,215
R-squared 0.86 0.88 0.49 0.49 0.60 0.60 0.90 0.92
Control variables No Yes No Yes No Yes No Yes
Firm FE Yes Yes Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes Yes Yes
SE clustered by: Firm Firm Firm Firm Firm Firm Firm Firm
Panel B: CER score and firms’ characteristics
CER Score − 2.01*** − 2.27*** 3.85** 5.39*** 1.59* 1.57* 5.79*** 6.81***

[− 2.72] [− 3.37] [2.37] [3.17] [1.78] [1.71] [4.46] [5.44]
Observations 38,580 36,480 38,548 36,450 34,315 32,445 33,525 32,215
R-squared 0.86 0.88 0.49 0.49 0.60 0.60 0.90 0.92
Control variables No Yes No Yes No Yes No Yes
Firm FE Yes Yes Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes Yes Yes
SE clustered by: Firm Firm Firm Firm Firm Firm Firm Firm
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the CSR score is associated with a 0.285 percentage point 
decrease in gross profitability. Concerning asset growth, 
CSR and CER scores are significant at the 0.01 level for the 
specifications without control variables. However, the t-stat 
of the CSR score explaining asset growth becomes 1.92 
when adding the control variables, particularly because asset 
growth can be partially explained by size and momentum. 
When CSR and CER scores explain variations in intangible 
assets, we find a strong relation, which in most specifications 
is significant at the 0.01 level. Economically, a one-standard-
deviation increase in the CSR score is associated with a 0.59 
percentage point increase in intangible assets. In sum, all 
the results point to the direction that an increase in CSR 
and CER activity is associated with a higher subjectivity in 
valuation, making firms that meet these criteria prone to the 
level of investor sentiment.

Concerning idiosyncratic volatility, a one-standard-
deviation increase in the CSR score leads to a 0.3 per-
centage point increase (significant at the 0.05 level). In 
contrast, a one-standard-deviation increase in the CER 
score leads to a 0.229 percentage point increase in idiosyn-
cratic volatility (significant at the 0.10 level). These results 
are in line with Becchetti et al. (2015) and are important 
evidence that CSR/CER activity leads to higher arbitrage 
costs.
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Fig. 2  CSR Premium and Investor Sentiment. This figure shows the 
CSR premium from July 1992 to June 2017. CSR premium is esti-
mated as the difference in excess returns of the value-weighted port-
folio sorted on CSR scores. The shaded areas indicate the periods 

where the investor sentiment is below the median. We use as a proxy 
for investor sentiment the monthly based sentiment series estimated 
by Baker and Wurgler (2006)
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CSR/CER premia and investor sentiment

Thus far, our results show that an increase in CSR/CER 
scores leads to lower profitability, and higher asset growth, 
intangible assets, and idiosyncratic volatility. In this sec-
tion, we test our hypothesis that firms with higher CSR/CER 
scores have more subjective valuations and costly arbitrage 
and, accordingly, should have higher (lower) expected 
returns following a low (high) level of investor sentiment.

In Fig. 2, we plot the CSR premium over time follow-
ing periods with a low level of investor sentiment (shaded 
areas). We can see that in periods where sentiment is low, 
the subsequent returns of the CSR premium are usually 
positive.14 The only exception is the global financial cri-
sis, where the CSR premium started to recover before the 
sentiment reached the median, which was also the case for 
the aggregate market return.

To analyze whether investor sentiment drives returns 
from social and environmentally responsible firms, we 
conduct regressions of one-month ahead excess returns of 
portfolios sorted on CSR/CER and qualitative areas scores 
regressed on investor sentiment. Following the CSR and 
CER premium construction, we use the third and seventh 
deciles from end-June scores as breakpoints to form portfo-
lios sorted on the other qualitative issue areas.

We find that investor sentiment level has a negative 
impact on the subsequent excess returns of the portfolios 
formed with firms with a high score for CSR, CER, and 
other qualitative issue areas. The portfolio with a high CSR 
score has a slope of − 1.05 (t-stat of 2.03). Thus, a one-
standard-deviation increase in the investor sentiment level 
(0.638) leads to a 0.67% decrease of subsequent returns. For 
a portfolio with a high CER score, a one-standard-deviation 
increase in the investor sentiment level results in a decline 
of 0.61% in returns (t-stat of 1.96). For the other qualitative 
issue areas, the slopes range from − 0.88 (t-stat − 1.90) for 
portfolios sorted on community score, and − 1.06 (t-stat of 
− 1.91) for portfolios sorted with product score.

When we analyze CSR and CER premia (portfolio of 
high-minus-low), we find that an increase in investor senti-
ment leads to lower expected returns for both proxies. Inves-
tor sentiment has a slope of − 0.57 (t-stat of 2.12) predicting 
the CSR premium and a slope of 0.69 (t-stat of 2.20) predict-
ing the CER premium. By analyzing the portfolio sorted on 
the qualitative issue areas, we find that investor sentiment 
has predictability power only for the portfolio sorted on 

human rights. From these results, we can see that investor 
sentiment has a significant predictability power, especially in 
portfolios with stocks with high intensity in environmental 
responsibility. The environmental responsibility dimension 
also affects the CSR premium since it is part of the CSR 
score construction. These results are in line with Baker and 
Wurgler (2006), who show that periods with a high (low) 
level of investor sentiment are followed by lower (higher) 
returns for firms with subjective valuations and costly to 
arbitrage. In particular, the investments in social and envi-
ronmental responsibility practices seem to lead to subjectiv-
ity in valuations.

We then analyze the relation between CSR and CER 
returns following periods with high and low investor senti-
ment. Like Stambaugh et al. (2012), we use the median of 
sentiment to classify the level of investor sentiment as high 
or low. We perform the analysis at both the firm level and 
portfolio level.

Investor sentiment, CSR/CER scores, 
and the expected returns at the firm level

We next analyze whether subsequent returns are affected by 
the variations in CSR/CER scores and the level of investor 
sentiment at the firm level. In order to ensure that the results 
are not driven by time-invariant unobserved variables or by 
factors that differ across entities but are constant over time, 
our regressions include time and firm fixed effects. Panel A 
of Table 4 reports the results based on the CSR score and 
Panel B reports the results with the CER score. In specifica-
tions 1 and 2, we regress one-month forward returns on the 
CSR and CER scores. In specifications 3 and 4, we split the 
CSR and CER scores into two interaction terms: The first 
(CSR Score * High Sentiment) is the multiplication of the 
CSR or CER score by a dummy variable that is equal to one 
in periods where the level of the investor sentiment is high 
(zero otherwise), while the second dummy (CSR Score * 
Low Sentiment) is the interaction term with a low level of 
investor sentiment. In specifications 2 and 4, we include size, 
book-to-market ratio, gross profitability, asset growth, and 
previous returns as control variables.

The results of the CSR score are in line with our pre-
dictions. The variations of the CSR score per se have no 
significant impact on the average returns (see specifications 
1 and 2 in Panel A of Table 4). However, the effect of the 
CSR scores on subsequent returns becomes significant after 
we disentangle these variations into periods with high and 
low investor sentiment. Following periods with high senti-
ment, an increase in the CSR score leads to a lower average 
return. Economically, a one-standard-deviation variation in 
the CSR score during periods with high sentiment leads to 
a 0.133% per month decrease in returns (roughly 1.6% per 
year) in the regression without control variables (significant 

14 As shown in Fig. 2, the degree of CSR awareness does not seem 
to explain the CSR premium since the CSR premium has ups and 
downs, while the awareness seems to increase over time. In particular, 
since 2008, there seems to be an important increase in the awareness 
about CSR activities and climate change, while the CSR premium 
remains basically at the same level.
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Table 4  Returns, CSR/CER 
score, and investor sentiment

This table presents the results from regressions of one-month-forward returns on CSR (Panel A) or CER 
Scores (Panel B) and control variables. As control variables, we include log of size (LnSize), log of book-
to-market ratio (LnBEME), gross profitability (GP), Asset Growth, and prior returns from 12 to 2 months 
( RET_12_2 ). In the specifications 1 and 2, we include only the CSR or CER score. In specifications 3 and 
4, we include an interaction term of the CSR or CER score and two dummy variables: high and low inves-
tor sentiment. Like Stambaugh et al. (2012), the dummies variables are classified based on the median level 
of the BW index of investor sentiment. The regressions include firm as well as monthly fixed effects. Het-
eroskedasticity-robust t-statistics are presented in brackets. ***, **, and * denote significance at the 0.01, 
0.05, and 0.10 levels, respectively. Our sample covers monthly observations from July 1992 to June 2017

Specifications Specification (1) Specification (2) Specification (3) Specification (4)

Panel A: Returns and CSR score conditional to investor sentiment
CSR Score − 0.12 0.05

[− 0.57] [0.17]
 CSR Score * High Sentiment − 1.27*** − 0.88**

[− 3.40] [− 2.09]
CSR Score * Low Sentiment 0.19 0.29

[0.90] [1.09]
LnSize − 1.52*** − 1.51***

[− 23.26] [− 23.24]
LnBEME 1.01*** 1.01***

[13.28] [13.29]
GP 0.77* 0.78*

[1.88] [1.88]
Asset Growth − 0.01 − 0.01

[− 0.73] [− 0.74]
RET_12_2 − 0.35*** − 0.35***

[− 4.83] [− 4.84]
Observations 469,664 455,726 469,664 455,726
R-squared 0.190 0.199 0.190 0.199
Panel B: Returns and CER score conditional to investor sentiment
CER Score 0.21* 0.19

[1.76] [1.25]
CER Score * High Sentiment − 0.12 − 0.30

[− 0.60] [− 1.33]
CER Score * Low Sentiment 0.32** 0.36**

[2.40] [2.25]
LnSize − 1.51*** − 1.51***

[− 23.18] [− 23.20]
LnBEME 1.01*** 1.02***

[13.29] [13.30]
GP 0.78* 0.78*

[1.89] [1.89]
Asset Growth − 0.01 − 0.01

[− 0.73] [− 0.74]
RET_12_2 − 0.35*** − 0.35***

[− 4.82] [− 4.83]
Observations 469,664 455,726 469,664 455,726
R-squared 0.190 0.199 0.190 0.199
Firm FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
Standard errors clustered by Firm Firm Firm Firm
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at the 0.01 level), and a 0.094% decrease in the regression 
including control variables (significant at the 0.05 level). 
The interactions between CSR score and a high level of 
investor sentiment (CSR Score * High Sentiment) have posi-
tive coefficients, but the significance of the coefficients does 
not reach the 0.10 level.

The results are similar for the CER score. In the regres-
sion where we use the CER score to predict one-month 
forward returns, the CER score is significant at the 0.10 
level in the regression without control variables (see speci-
fication 1 in Panel B of Table 4). Economically, the effect 
is not substantial since a one-standard-deviation increase 
in the CER score leads to a 0.034% increase in average 
returns. After we include control variables, the coefficient 
of the CER score becomes indistinguishable from zero.

Concerning the interaction between the CER score 
and the high and low levels of investor sentiment, we find 
that in periods with low investor sentiment, the coeffi-
cients are positive and significant at the 0.05 level (with 
and without control variables). However, the CER score 
variations in periods with high investor sentiment have 

the mixed results. In the regression without control vari-
ables, the coefficient is negative but indistinguishable from 
zero, whereas in the regression with control variables, the 
coefficient is negative and statistically significant at the 
0.05 level. The effect of investor sentiment on subsequent 
returns is more pronounced in periods with high investor 
sentiment conditional on CSR scores than periods with 
a low sentiment conditional on CER scores. We further 
discuss these results in the next section.

CSR/CER portfolios following high and low investor 
sentiment

The fixed-effect regression results in Table 4 show that 
investor sentiment affects investors’ perceptions of 
expected returns and CER/CSR practices. However, these 
regressions weigh all observations equally, and conse-
quently, the results may be driven by small companies. 
Moreover, as there is not much variation in the CSR and 
CER scores within the firm, and we include firm dum-
mies (fixed-effects) in the regression, the results of the 

Table 5  Excess returns of CSR and CER premia as well as portfolios sorted on qualitative issue areas following periods with high and low inves-
tor sentiment

This table presents excess returns of portfolios sorted on CSR/CER (Panel A) as well as other qualitative areas scores (Panel B) following high 
and low levels of investor sentiment. Like Stambaugh et al. (2012), the levels of investor sentiment are classified based on the median level. The 
qualitative issue areas are environmental (env), human rights (hum), employee relations (emp), diversity (div), and product (pro). We sort stocks 
at the end of June yearly from 1992 to 2016 into 30th and 70th percentiles based on the scores. Then, we estimate the value-weighted returns for 
each portfolio. The scores are estimated as the sum of all strengths among the qualitative issue areas divided by the maximum number possible 
of strengths minus the number of concerns divided by the maximum number of concerns. We use as a proxy for investor sentiment the monthly 
based sentiment series estimated by Baker and Wurgler (2006). The sentiment index is downloaded from Jeffrey Wurgler’s website. Heteroske-
dasticity-consistent t-statistics are presented in brackets. ***, **, and * denote significance at 0.01, 0.05, and 0.10 level, respectively. Our sample 
covers the period from July 1992 to June 2017

High Sentiment Low Sentiment High–Low Sentiment

High Score Low Score High–Low High Score Low Score High–Low High Score Low Score High–Low

Panel A: Excess Returns of portfolios sorted on CSR and CER score in periods of high and low sentiment
CSR Score 0.23 0.67** − 0.44** 1.04*** 0.78** 0.26 − 0.81 − 0.11 − 0.70***

[0.64] [2.05] [− 2.19] [2.85] [2.23] [1.58] [− 1.57] [− 0.23] [− 2.70]
CER Score 0.34 0.63** − 0.29 1.06*** 0.47 0.59*** − 0.72 0.16 − 0.88***

[0.97] [2.02] [− 1.38] [2.89] [1.34] [3.04] [− 1.41] [0.34] [− 3.06]
Panel B: Excess Returns of portfolios sorted on qualitative issue areas in periods of high and low sentiment
Community 0.39 0.63** − 0.24 1.01*** 0.82** 0.19 − 0.62 − 0.2 − 0.43*

[1.15] [1.97] [− 1.30] [2.77] [2.48] [1.14] [− 1.24] [− 0.42] [− 1.74]
Human Rights 0.39 0.47 − 0.09 1.03*** 0.72** 0.31* − 0.64 − 0.25 − 0.39

[1.17] [1.41] [− 0.47] [2.84] [2.11] [1.85] [− 1.29] [− 0.51] [− 1.59]
Employee Relations 0.36 0.5 − 0.14 1.04*** 0.86** 0.18 − 0.68 − 0.36 − 0.32*

[1.03] [1.57] [− 0.98] [2.85] [2.45] [1.53] [− 1.34] [− 0.75] [− 1.72]
Diversity 0.37 0.34 0.04 0.96*** 0.97** − 0.01 − 0.59 − 0.64 0.05

[1.15] [0.92] [0.21] [2.79] [2.35] [− 0.07] [− 1.23] [− 1.14] [0.20]
Product Quality 0.33 0.56* − 0.22 1.08*** 0.85** 0.23 − 0.75 − 0.29 − 0.45*

[0.91] [1.83] [− 1.05] [2.85] [2.53] [1.45] [− 1.40] [− 0.64] [− 1.72]
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fixed-effect regressions might underestimate the real 
effect of CSR and CER on firms’ financial performance. 
We address these issues by considering the performance 
of value-weighted portfolios sorted on scores in a non-
parametric setting.

Table 5 shows the excess returns of value-weighted port-
folios sorted on not only the CSR and CER scores (Panel A) 
but also on the scores of other qualitative issue areas (Panel 
B). To compute the excess returns, we use the one-month 
Treasury bill rate. We sort stocks into three portfolios at the 
end of June yearly using the third and seventh deciles. The 
sample covers the period from July 1992 to June 2017.

By analyzing the long-short strategies of portfolios 
sorted on CSR score (CSR premium), we find an average 
of − 0.44% monthly returns following a high level of inves-
tor sentiment; the difference is significant at the 0.05 level 
(t-stat of 2.19). Following periods with low investor senti-
ment, there is a positive average of 0.26% per month, but the 
return is not statistically different from zero. By comparing 
the difference in mean returns between periods with low and 
high investor sentiment, we can see that the CSR premium 
has a 0.70% higher average return following periods of low 
sentiment than following periods of high sentiment, where 
the excess return is significant at the 0.01 level. These results 
align with the fixed-effect regression results, where high-
intensity CSR firms tend to outperform (underperform) the 
market following periods of low (high) sentiment.

The implications of these results help us to understand 
why previous studies find the mixed results regarding the 
relation between CSP and CFP. For instance, Lins et al. 
(2017) find that following periods of crisis, firms with high 
social capital have average returns four to seven percent-
age points higher than firms with low social capital. These 
results can also be explained by investor sentiment since we 
usually have low investor sentiment during periods of crisis. 
Furthermore, El Ghoul et al. (2011) show a negative relation 
between the cost of capital and CSR practices. The authors 
use a sample from 1992 to 2007, and, as shown in Fig. 2, in 
most of the studied period, the sentiment level is high since 
the sample ends before the global financial crisis. Thus, our 
results are also in line with their study.

The results of the CER premium are also driven by inves-
tor sentiment. The CER premium has a 0.88% higher return 
following periods with a low sentiment compared to periods 
with a high level of investor sentiment; this difference is 
statistically significant at the 0.01 level. However, in contrast 
to the CSR premium, which has negative and significant 
returns following only periods of high investor sentiment, 
the CER premium reports a 0.59% (t-stat of 3.04) average 
returns following periods with low investor sentiment and 
returns indistinguishable from zero following periods with 
high investor sentiment.

Among the reasons the CSR premium is more pro-
nounced following periods of high investor sentiment, while 
the CER premium is more pronounced following low senti-
ment periods, we argue that CSR is a broader concept. Thus, 
following periods of high investor sentiment, the investors 
might be willing to have a lower expected return for firms 
that address many CSR dimensions (employees, products, 
environmental responsibility, and human rights). The CER 
premium results seem to be driven either by risks inher-
ent to periods with low investor sentiment, such as budget 
constraints, or simply mispricing during these periods. To 
ensure that our results are not driven by the global financial 
crisis, we run a robustness check excluding the period from 
August 2008 to March 2009, and, as a result, the main infer-
ences are unchanged. We follow Lins et al. (2017) to define 
the financial crisis period.

Regarding long-short portfolios sorted on the other quali-
tative issue areas (i.e., community, human rights, employee 
relations, diversity, and product), we do not find any excess 
return significant at the 0.05 level. By analyzing the results 
significant at the 0.10 level, we find that the portfolio with 
human rights has returns that are 0.31% (t-stat of 1.85) 
higher following periods of low sentiment than high senti-
ment. When we compare the difference in relative returns 
of periods with high and low investor sentiment, we find 
that the portfolio sorted on employee relations has an aver-
age return of − 0.32% (t-stat of 1.73) and on community 
has an average return of − 0.43% (t-stat of 1.74), which is 
an indication that other qualitative areas (in addition to the 
environmental responsibility dimension) might also be prone 
to investor sentiment.

CSR/CER premia and abnormal returns 
following high and low investor sentiment

The results in Table 5 indicate that investments in environ-
mental responsibility efforts seem to be the main driver of 
the difference in CSR returns conditional on the level of 
investor sentiment. However, by only looking at the excess 
returns, it is unclear whether the results are driven by mis-
pricing or exposure to pricing factors. In order to analyze 
these factors, we estimate abnormal returns based on the 
SLB model (Panel A), the F&F3 model (Panel B), and the 
F&F5 model (Panel C). We sort stocks at the end of June 
from 1992 to 2016 into 30th and 70th percentiles based on 
the scores.

The results in Panel A of Table 6 show that market beta 
does not seem to be the main driver for the impact of inves-
tor sentiment in the CSR and CER premia. Following peri-
ods of high investor sentiment, the CSR (CER) premium 
has an average return of 0.48% (0.35%) lower than firms 
that do not meet the criteria, the t-stat of the CSR premium 
is 2.43, while it is 1.81 (significant only at the 0.10 level) 
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for the CER premium. In periods of low sentiment, only the 
CER premium reports significant returns with an average 
return of 0.38 (t-stat of 1.96). Finally, when we compare the 
returns of both proxies for sustainability premium following 
periods of high and low investor sentiment, the CSR (CER) 
premium has an average monthly return of 0.62% (0.73%) 
with a t-stat of 2.43 (2.71) higher following periods of low 
sentiment compared to periods with high investor sentiment.

When we add size (SMB) and value (HML) factor (see 
Panel B of Table 6), the difference in abnormal returns is 
smaller following periods of high and low sentiment. We 
have a difference of 0.45% per month for the CSR premium, 
which is significant only at the 0.10 level (t-stat of 1.86). 
For the CER premium, we have a difference of 0.57% (t-stat 
of 2.20).

Finally, we find that the difference in returns following 
periods with a high or low investor sentiment level is no 
longer statistically significant for the CSR premium when 
we use the F&F5 model. However, for the CER premium, 
the results are striking. The subsequent mean abnormal 
returns of the CER premium following periods with low 
investor sentiment are 0.47% (t-stat of 2.54). Furthermore, 

the difference in abnormal returns following periods of low 
and high investor sentiment is 0.53% (t-stat of 2.08).

To summarize, we can see that the impact of investor 
sentiment on the CSR premium can be explained by pricing 
factors, especially after controlling for profitability (RMW) 
and investments (CMA), which we have shown in Table 2 
have significant effects on the CSR premium. In other words, 
the fact that CSR firms have a negative loading on RMW and 
CMA helps to explain why these firms have different excess 
returns following periods with high or low investor senti-
ment. However, CER abnormal returns following periods 
with high and low investor sentiment are still significant 
after controlling for the F&F5 model, which is evidence that 
standard pricing models cannot fully explain the impact of 
investor sentiment on CER investments.

Sustainability factor

The results in Table 6 reveal that standard asset pricing 
models have limited explanatory power for the impact of 
investor sentiment on CSR and CER premia. These results 
indicate that investors have difficulty valuing social and 

Table 6  Abnormal returns of CSR and CER premia following high and low investor sentiment

This table presents average abnormal returns of portfolios sorted on CSR as well as CER scores following high and low investor sentiment, clas-
sified based on the median level. The abnormal returns are estimated based on the Sharpe (1964), Lintner (1965), Black (1972) (SLB) model 
(Panel A), Fama and French (1993) three-factor model (Panel B), and Fama and French (2015) five-factor model (Panel C). We sort stocks at 
the end of June yearly from 1992 to 2016 into 30th and 70th percentiles based on the scores. Then, we estimate the value-weighted returns for 
each portfolio. The scores are estimated as the sum of all strengths among the qualitative issue areas divided by the maximum number possible 
of strengths minus the number of concerns divided by the maximum number of concerns. We use as a proxy for investor sentiment the monthly 
based sentiment series estimated by Baker and Wurgler (2006). The sentiment index is downloaded from Jeffrey Wurgler’s website. To compute 
the excess of returns, we use the one-month Treasury bill rate. The one-month Treasury bill rate, as well as the pricing factors, were downloaded 
at the Kenneth French’s library. Heteroskedasticity-robust t-statistics are presented in brackets. ***, **, and * denote significance at 0.01, 0.05, 
and 0.10 level, respectively. Our sample covers the period from July 1992 to June 2017

High Sentiment Low Sentiment High–Low Sentiment

High CSR/
CER

Low CSR/
CER

High–Low High CSR/
CER

Low CSR/
CER

High–Low High CSR/
CER

Low CSR/
CER

High–Low

Panel A: SLB model
CSR Pre-

mium
− 0.07 0.40** − 0.48** − 0.01 − 0.15 0.14 − 0.06 0.55*** − 0.62**
[− 0.69] [2.54] [− 2.43] [− 0.17] [− 1.25] [0.81] [− 0.48] [2.85] [− 2.43]

CER Pre-
mium

0.03 0.39** − 0.35* 0.00 − 0.37** 0.38* 0.03 0.76*** − 0.73***
[0.42] [2.04] [− 1.81] [0.03] [− 2.19] [1.96] [0.34] [3.06] [− 2.71]

Panel B: F&F three-factor model
CSR Pre-

mium
− 0.06 0.27** − 0.33* 0.00 − 0.12 0.12 − 0.06 0.39** − 0.45*
[− 0.65] [2.31] [− 1.88] [0.05] [− 0.92] [0.69] [− 0.55] [2.29] [− 1.86]

CER Pre-
mium

0.01 0.23 − 0.22 0.02 − 0.34** 0.35* − 0.01 0.56** − 0.57**
[0.10] [1.55] [− 1.23] [0.29] [− 1.98] [1.83] [− 0.11] [2.58] [− 2.20]

Panel C: F&F five-factor model
CSR Pre-

mium
− 0.07 0.09 − 0.16 0.01 − 0.22* 0.23 − 0.08 0.31* − 0.39
[− 0.82] [0.72] [− 0.89] [0.09] [− 1.75] [1.28] [− 0.69] [1.87] [− 1.62]

CER Pre-
mium

− 0.04 0.01 − 0.05 0.00 − 0.47*** 0.47** − 0.04 0.49** − 0.53**
[− 0.62] [0.08] [− 0.28] [0.02] [− 2.95] [2.54] [− 0.48] [2.32] [− 2.08]



615Investor sentiment and the time-varying sustainability premium  

environmentally responsible investments (which leads to 
mispricing) and/or that these investments capture state vari-
ables that are not taken into account in the standard asset 
pricing models. To overcome the limitations of standard 
pricing models in explaining the abnormal returns of CSR 
and CER investments, we estimate a pricing factor based on 
a common orthogonal variation of portfolios sorted on six 
qualitative issue areas. To construct a sustainability factor, 
we first form 12 portfolios sorted on the scores of six quali-
tative issue areas (environmental responsibility, community, 
human rights, employee relations, diversity, and product). 
Similar to the estimation of the CSR premium, we use the 
third and seventh deciles as breakpoints. Thus, each qualita-
tive issue area has two portfolios with high and low scores 
formed in June of each year. We then estimate the value-
weighted returns of each portfolio from July from year t to 
June from year t+1. Finally, we use principal component 
analysis (PCA) to isolate the common components.

PCA is also used in other studies to construct asset pricing 
factors (e.g., Gandhi and Lustig 2015). Among the advan-
tages of using PCA, in comparison with having one factor 
for each CSR domain (e.g., Becchetti et al. 2018), is that it 
can reduce data from many dimensions into (a reduced num-
ber of) linearly independent components. In other words, by 
using PCA, we can identify the weights of each qualitative 
issue areas to construct the sustainability factor.

When we estimate the PCA of the twelve portfolios sorted 
on six qualitative issue areas, the first principal component is 
the market risk premium, with roughly equal weights in each 
of the twelve portfolios. The weights range from 0.272 (envi-
ronmental low) to 0.296 (human rights high). The first prin-
cipal component explains 92.4% of the common variance in 
the twelve portfolios. The second component is orthogonal 
to the first component and is a good candidate for a sustain-
ability factor. This principal component explains roughly 3% 
percent15 of the common variance of the twelve portfolios 

and gives opposite signs for the portfolios with a high and 
low score in each qualitative issue area. The area with the 
highest weight is environmental responsibility, which gives a 
weight of 0.58 for the portfolio with a low score and − 0.297 
for the portfolio with a high score. The sustainability factor 
is estimated by multiplying each portfolio’s excess returns 
by the weights of the second component.16 To have the 
interpretation as a high-minus-low17 sustainability score, 
we multiply the sustainability factor by minus one.18 The 
sustainability pricing factor has an average monthly return 
of 0.04% and a standard deviation of 2.52%. The low average 
return is consistent with Görgen et al. (2020), who propose a 
green-minus-brown factor. Although the authors use a differ-
ent methodology since their factor is based on carbon risk, 
the results confirm that environmental responsibility returns 
tend to be close to zero in the long term.

Table 7 shows the results for the sustainability factor 
explaining the CSR premium. Panel A provides the abnor-
mal returns of the CSR premium regressed on a sustainabil-
ity factor and standard asset pricing models (SLB, F&F3, 
and F&F5 models). Panel B shows the significance of the 
investor sentiment coefficients after controlling for the sus-
tainability factor and the above-mentioned factor models. 
Panel C shows the abnormal returns of the CSR premium 
following periods of high and low investor sentiment after 
controlling for the sustainability factor and other pricing 
factors.

As we can see in Panel A of Table 7, the abnormal returns 
of the CSR premium remain indistinguishable from zero 
after including a sustainability factor. These results are 
also in line with the perspective of the theory of the firm 
since CSR investments should not provide either positive 
or negative economic profit in the long term. In a competi-
tive market, if CSR investments result in positive economic 
profits, the competitors should also increase investments 
until the economic profit is zero. With this perspective, 
we also should expect abnormal returns indistinguishable 
from zero. This argument does not necessarily imply that 
the firms should not invest in CSR. It just implies that each 
firm has an ideal level of CSR (see, e.g., McWilliams and 
Siegel 2001), and the level can be adjusted according to the 
market conditions.

In terms of pricing factor loadings, we find that the sus-
tainability factor is strongly significant in explaining the 
CSR premium. The coefficients range from 0.68 to 0.74 and 
are statistically significant at the 0.01 level. The SMB factor 
also shows significance with negative coefficients of − 0.17 
(FF&3 + sustainability factor) and − 0.19 (FF&5 + sustain-
ability factor). Unlike the regression without sustainability 
factor (see Table 2), neither HML nor RMW is significant 
after including a sustainability factor, which is evidence that 
the sustainability factor can overcome these pricing factors 
to explain the CSR premium.

15 The relatively low variance explained by the second principal 
component compared to the first is driven by the capacity of the first 
component in capturing the movements of the systematic risk in the 
stock market. The second component aims to explain the common 
variation of the returns that are related to CSR.
16 The weights for the second principal components are −  0.291 
(environmental high), 0.580 (environmental low), −  0.199 (com-
munity high), 0.389 (community low), − 0.227 (human rights high), 
0.295 (human rights low), − 0.277 (employee relations high), 0.092 
(employee relations low), −  0.194 (diversity high), 0.023 (diversity 
low), − 0.297 (product high), and 0.198 (product low).
17 Note that the second principal component gives positive weights 
for portfolios with low scores and negative weights for portfolios with 
high scores.
18 The sum of weights of portfolios with high scores is 148.5%, while 
low scores are equal to 157.7%. Accordingly, the sustainability fac-
tor does not consist of a zero-investment portfolio, and the factor has 
leverage.
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The results in Panels B and C of Table 7 show that the 
sustainability factor helps to explain the impact of inves-
tor sentiment on subsequent returns of the CSR premium. 
Unlike our findings in Section “CSR/CER premia and inves-
tor sentiment” that show a negative statistically significant 
coefficient for investor sentiment predicting the returns of 
the CSR premium, the coefficients of the investor sentiment 
become indistinguishable from zero after including a sus-
tainability factor (see Panel B). Furthermore, the relative 
returns of the CSR premium following periods with high and 
low investor sentiment also become indistinguishable from 
zero after controlling for the sustainability factor.

Our results show that a sustainability factor helps us to 
understand the relation between investor sentiment and the 
returns of the CSR premium. We next perform similar tests 
that include the CER premium. The results in Table 6 show 
that there is a statistically significant correlation between 
investor sentiment and the CER premium even after we con-
trol for the FF&5 model.

As shown in Table 8, after including the sustainability 
factor, the abnormal returns of the CER premium remain 
indistinguishable from zero. The abnormal returns range 
from 0.11 (t-stat of 1.62) after controlling only for the sus-
tainability factor to 0.05 (t-stat of 0.83) after controlling for 
the FF&5 model plus the sustainability factor.

Table 7  CSR premium, sustainability factor, and investor sentiment

This table reports the results of the regressions of CSR premium controlled for the sustainability factor and investor sentiment. Details on the 
estimation of the CSR premium are provided in Section  “Sustainability premium construction.” The sustainability factor is estimated as the 
second component of weighted returns of twelve portfolios sorted on CER and other five qualitative issue areas. The qualitative issue areas are 
environmental responsibility (env), human rights (hum), employee relations (emp), diversity (div), and product (pro). We sort stocks at the end 
of June from 1992 to 2016 into 30th and 70th percentiles based on the scores. Then, we estimate the value-weighted returns for each portfolio. 
Panel A shows the excess returns and abnormal returns of CSR premium on the sustainability factor added to the SLB, FF&3, FF&5 models. 
Panel B reports regressions of CSR premium on investor sentiment controlled for sustainability factor and standard pricing factors. Panel C 
reports abnormal returns of CSR premium following high and low levels of investor sentiment, classified as the median level. We use as a proxy 
for investor sentiment the monthly based sentiment series estimated by Baker and Wurgler (2006). The sentiment index is downloaded from Jef-
frey Wurgler’s website. We also report heteroskedasticity-robust t-statistics. ***, **, and * denote significance at the 0.01, 0.05, and 0.10 levels, 
respectively. Our sample covers the period from July 1992 to June 2017

Sust. Factor SLB model + Sust. 
Factor

F&F3 + Sust. Factor F&F5 + Sust. Factor

Coeff t-stat Coeff t-stat Coeff t-stat Coeff t-stat

Panel A: CSR Premium controlled for the sustainability factor and other factor models
Sust. Factor 0.68*** 18.00 0.68*** 17.04 0.74*** 16.68 0.74*** 17.08
RM-RF 0.00 0.05 0.01 0.57 0.02 0.68
SMB − 0.17*** − 4.45 − 0.19*** − 5.68
HML − 0.06 − 1.52 − 0.05 − 0.92
RMW − 0.01 − 0.27
CMA 0.05 0.85
Alpha − 0.12 − 1.42 − 0.12 − 1.40 − 0.09 − 1.04 − 0.09 − 1.04
Panel B: CSR premium, investor sentiment level, and the sustainability factor
Investor sentiment − 0.07 − 0.55 − 0.07 − 0.54 0.02 0.25 0.05 0.46
Sust. Factor 0.68 13.26*** 0.68 12.91*** 0.74 11.81*** 0.74 13.03***
MKT-RF 0.00 0.01 0.01 0.56 0.02 0.69
SMB − 0.17 − 3.02*** − 0.19 − 4.35***
HML − 0.06 − 0.94 − 0.05 − 0.56
RMW − 0.01 − 0.24
CMA 0.05 0.75
alpha − 0.10 − 1.28 − 0.09 − 1.21 − 0.09 − 1.21 − 0.10 − 1.32
Panel C: Returns on CSR premium following periods with high and low sentiment levels controlled for the sustainability factor
High investor sentiment − 0.18 − 0.18 − 0.12 − 0.13

− 1.63 − 1.63 − 1.07 − 1.08
Low investor sentiment − 0.06 − 0.06 − 0.06 − 0.06

− 0.44 − 0.43 − 0.44 − 0.49
High-minus-low investor sentiment − 0.13 − 0.13 − 0.07 − 0.06

− 0.75 − 0.75 − 0.40 − 0.38
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The promising results of the sustainability factor help-
ing to explain the impact of investor sentiment on the 
CSR premium also hold for the CER premium. Unlike 
our previous results that show a strong and statistically 
significant relation even after controlling for the FF&5 
model, Panels B and C of Table 8 show that once we 
include the sustainability factor, the impact of investor 
sentiment on the returns of environmentally responsible 
firms is not statistically significant. The difference in the 
average excess returns of the CER premium following 

periods with low and high investor sentiment, which is 
0.88% (t-stat of 3.06) (see Table 5), becomes indistin-
guishable from zero after controlling for the sustainabil-
ity factor. In addition, the abnormal returns for the CER 
premium following periods with low investor sentiment 
that are significant after controlling for the FF&5 model 
(0.47% per month and t-stat of 2.54) also become indistin-
guishable from zero after including the sustainability fac-
tor. Hence, our results show that the sustainability factor 
helps us to understand the relation between CSR and CER 
premia and investor sentiment. Thus, the subjectivity in 

Table 8  CER premium, sustainability factor, and investor sentiment

This table reports the results of the regressions of CER premium controlled for the sustainability factor and investor sentiment. Details on the 
estimation of the CER premium are provided in Section  “Sustainability premium construction.” The sustainability factor is estimated as the 
second component of weighted returns of twelve portfolios sorted on CER and other five qualitative issue areas. The qualitative issue areas are 
environmental responsibility (env), human rights (hum), employee relations (emp), diversity (div), and product (pro). We sort stocks at the end 
of June from 1992 to 2016 into 30th and 70th percentiles based on the scores. Then, we estimate the value-weighted returns for each portfolio. 
Panel A shows the excess returns and abnormal returns of CER premium on the sustainability factor added to the SLB, FF&3, FF&5 models. 
Panel B reports regressions of CER premium on investor sentiment controlled for sustainability factor and standard pricing factors. Panel C 
reports abnormal returns of CER premium following high and low levels of investor sentiment, classified as the median level. We use as a proxy 
for investor sentiment the monthly based sentiment series estimated by Baker and Wurgler (2006). The sentiment index is downloaded from Jef-
frey Wurgler’s website. We also report heteroskedasticity-consistent t-statistics. ***, **, and * denote significance at 0.01, 0.05, and 0.10 level, 
respectively. Our sample covers the period from July 1992 to June 2017

Sust. Factor SLB model + Sust. 
Factor

F&F3 + Sust. Factor F&F5 + Sust. Factor

Coeff t-stat Coeff t-stat Coeff t-stat Coeff t-stat

Panel A: CER Premium controlled for the sustainability factor and other factor models
Sust. Factor 0.89*** 27.44 0.86*** 24.60 0.91*** 25.14 0.91*** 23.30
RM-RF 0.06*** 2.93 0.06*** 3.47 0.07*** 3.40
SMB − 0.11*** − 4.46 − 0.08*** − 3.04
HML 0.00 − 0.15 0.01 0.39
RMW 0.07** 2.18
CMA − 0.03 − 0.63
Alpha 0.11 1.62 0.07 1.10 0.08 1.29 0.05 0.83
Panel B: CER premium, investor sentiment level, and the sustainability factor
Investor sentiment − 0.04 − 0.36 − 0.01 − 0.05 0.03 0.32 0.00 − 0.02
Sust. Factor 0.89 16.13*** 0.86 13.97*** 0.92 15.43*** 0.92 13.91***
MKT-RF 0.06 2.51** 0.06 3.37*** 0.08 3.27***
SMB − 0.11 − 3.28*** − 0.08 − 2.44**
HML − 0.01 − 0.15 0.01 0.30
RMW 0.07 2.08**
CMA − 0.03 − 0.57
alpha 0.07 1.06 0.08 1.12 0.08 1.12 0.06 0.82
Panel C: Returns on CER premium following periods with high and low sentiment levels controlled for the sustainability factor
High investor sentiment 0.04 0.01 0.04 − 0.01

0.41 0.14 0.41 − 0.09
Low investor sentiment 0.18* 0.13 0.13 0.12

1.89 1.40 1.44 1.28
High-minus-low investor sentiment − 0.14 − 0.12 − 0.09 − 0.13

− 0.99 − 0.88 − 0.70 − 0.96



618 V. Azevedo et al.

Table 9  Environmental and 
social performance indicators

Strengths Concerns

Panel A: Environmental
Clean tech Hazardous waste
Toxic emissions and waste Regulatory compliance
Packing materials and waste Ozone depleting chemicals
Carbon emissions Toxic emissions and waste
Communications Energy and climate change
Property, plants, and equipment Impact of products and services
Environmental management systems Biodiversity and land use
Water stress Operational waste (non-hazardous)
Biodiversity and land use Supply chain management
Raw material sourcing Water stress
Financing environmental impact Other concerns
Opportunities in green building
Opportunities in renewable energy
Electronic waste
Energy efficiency
Product carbon footprint
Climate change vulnerability
Other strengths
Panel B: Community
Generous giving Investment controversies
Innovative giving Impact on community
Support for housing Tax disputes
Support for education Other concerns
Non-US charitable giving
Volunteer programs
Other strengths
Panel C: Human rights
Positive record in South Africa South Africa
Labor rights strength Northern Ireland

Support for controversial regimes
Mexico
Labor rights concern
Indigenous people’s relations concern
Operations in Sudan
Liberties
Human rights concerns
Other concerns

Panel D: Employee relations
No-layoff policy Collective bargaining and unions
Retirement benefits strength Health and safety
Compensation and benefits Workforce reductions
Employee relations Retirement benefits concern
Professional development Supply chain labor standards
Human capital development Child labor
Labor management Labor-management relations
Controversial sourcing Other concerns
Other strengths
Panel E: Diversity
CEO Discrimination and workforce diversity
Representation Representation
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valuation driven by CSR and CER investments seems to 
be explained by the sustainability factor.

Conclusion

Whether socially responsible firms have a higher, lower, or 
neutral financial performance compared to firms that do not 
meet these criteria has become a key question in finance, 
economics, and management. We reassess this question by 
adding an environmental responsibility dimension and a 
time dimension by analyzing the long-term and the short-
term relation between CSR and CER activities and CFP.

We find that CSR and CER premia have a neutral rela-
tion to financial performance in the long term. These results 
support the view that the market adjusts the level of invest-
ment in social and environmental practices and, accordingly, 
the expected economic profit in the long term is equal to 
zero. Although the results do not show that CSR and CER 
commitment affects returns, this finding could be seen as an 
encouragement for CSR and CER practices since the firms 
that practice social and environmental responsibility can 
have a better relationship with stakeholders without having 
a negative impact on financial performance in the long term.

In the short term, we find that CSR and CER premia are 
time-varying and, more importantly, they have a strong rela-
tion to investor sentiment in the studied period. These results 
align with our prediction that CSR/CER investments make 
the valuations more subjective, and investors have difficulty 
pricing these investments correctly. After adjusting the returns 

for pricing factors, the relation between investor sentiment and 
CSR financial performance disappears, but it is still strongly 
significant for the CER investments, suggesting mispricing.

Given our results, we propose a sustainability factor, esti-
mated as the second principal component of twelve portfo-
lios sorted on six qualitative issue areas. After including the 
sustainability factor, investor sentiment level becomes indis-
tinguishable from zero for explaining the subsequent returns 
of CSR and CER premia following periods of high and low 
investor sentiment. The sustainability factor helps us under-
stand the relation between CSR and CER premia by spanning 
CSR/CER-related risks that traditional factor models cannot.

Our findings are relevant to practitioners and academics. 
For practitioners, we show that firms with a high intensity of 
CSR and CER tend to have higher (lower) expected returns 
after periods of low (high) investor sentiment. This evidence 
can be used in investment decisions, such as adjustment of 
loadings on socially and environmentally responsible firms 
conditional to the level of investor sentiment. Moreover, the 
variations in the cost of capital driven by the level of investor 
sentiment should also be considered in firms’ CSR and CER 
investment decisions. For academics, we show that there are 
crucial differences in the CSP-CFP relation when analyzed 
over the short and long term. We help solve the puzzle of 
the CSP-CFP relation by showing that it is time-varying 
and that investor sentiment has significant implications on 
socially and environmentally responsible firms’ expected 
returns. Finally, the sustainability factor provides insight on 
the importance of pricing factors that can be used to evalu-
ate intangible assets related to CSR and CER investments.

Table 9  (continued) Strengths Concerns

Board of directors—Gender Board diversity—gender
Work/life balance Board diversity—minorities
Women and minority contracting Other concern
Employment of the disabled
Gay and lesbians policies
Employment of underrepresented groups
Other strengths
Panel F: Product
Product safety and quality Product quality and safety
Innovation Marketing and advertising
Access to healthcare Anticompetitive practices
Access to finance Customer relations
Access to communications
Opportunities in nutrition and health
Chemical safety financial product safety
Privacy and data security
Responsible investment
Ensuring health and demographic risk
Other strengths
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As a suggestion for further studies, we propose using the 
sustainability factor as a proxy for the ESG factor proposed 
by Pastor et al. (2021). The sustainability factor could be 
combined with the market portfolio in a two-factor model.

Appendix

This section contains additional details on the variables and 
tables that supplement the paper. Table 9 displays the quali-
tative issue areas used to estimate the CSR and CER scores.

Table 10 shows the details on the estimation of the vari-
ables used in the study.
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