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Abstract. Within the built environment, the Engineering and Construction
(E&C) companies are very natural resource-intensive in terms of their business
operations. In this paper, we focus on publicly listed E&C companies and analyse
the role of Corporate Social Responsibility (CSR) activities on their corporate
financial performance. The analytical framework is built around the economic
theory of private provision of public goods. A basic Capital Asset Pricing Model
(CAPM) is used to empirically examine the testable hypothesis with a panel data
comprising 17 major E&C companies with monthly data over 2000-13. The re-
sults indicate that CSR activities can influence financial performance signifi-
cantly after controlling for the firm size variable. We make use of several
measures of CSR activities to test robustness. The broad results are robust to a
range of alternative model specifications.
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1 Introduction

The role of Corporate Social Responsibility (CSR) in corporate performance has been
explored extensively in the literature. While our understanding has improved, it is far
from being definitive as findings remain mixed and new issues and challenges have
emerged in recent years. With growing concerns around climate change and increas-
ingly loud calls for sustainable business practices from all corners of the society, the
role of a corporation is being redefined and broadened to include a stronger commit-
ment to the sustainability issues of respective businesses. Therefore, the companies
need to look beyond the Corporate Financial Performance (CFP) and focus on Corpo-
rate Social Performance (CSP). A natural question arises: how CSR activities are asso-
ciated with corporate performances? A substantial share of the economic activities that
directly comes under the sustainability scanner is channeled through the built environ-
ment. Within built environment, the Engineering and Construction (E&C) companies
are perhaps the most natural resource intensive in terms of their business operations.
The E&C companies, being unavoidably resource-intensive, are often subject to public
dissent and face government controls and restrictions. Across the world, the E&C com-
panies are expected to contribute to the society. Often such activities include mitigation



of environmental impacts, sustainability goals, investment into social activities, im-
provement of working conditions, commitment to employee wellbeing etc. The invest-
ment community is also very active in terms of prioritizing investible resources in com-
panies with high CSR activities and performance. As a result, the marketplace may
recognize the value that CSR activities can bring in terms of enhanced image or brand
equity, increased revenue and ease of access to socially responsible funds.

Many studies have contested whether the CSR profile of a company influences its
financial performance. This paper focuses on seventeen major E&C companies in order
to identify and evaluate the relationship between their Corporate Social Responsibility
(CSR) and their financial performance by using publicly available data and a Capital
Asset Pricing Model (CAPM). A number of econometric techniques are employed to
extract best possible information from the data in order to inform the research question.
To this end, we firstly present the context of our research question with a brief overview
of the extant literature. Then, the empirical framework is discussed, followed by data
description and results. Finally, some concluding remarks are provided.

2 Context and Related Literature

The idea of corporate social responsibility (CSR) came through concerns coming out
of sustainable future, global warming and environmental risks. This means, companies
will need to invest a part of their hard-earned profit back into society. The argument is:
since companies use resources from the society (i.e. people/human capital and natural
resources) to fulfil their profit motive, they also need to give back to the society. How-
ever, this may also go against the promises to the shareholder of increasing profit/divi-
dend. Milton Friedman famously argued that ‘the sole social responsibility of business
is to increase its profits’. So, why should a company engage in such activities, which
are apparent net draws to their surplus cash?

This question has been repeatedly asked over the last few decades and therefore, the
literature is rather extensive. It can be argued that CSR activities should also lead to
increased revenue and performance of the company. It can be claimed that CSR activ-
ities can improve firms’ competitive advantage by attracting socially responsible con-
sumers and as a result of being a ‘good corporate citizen’, firms can enjoy enhanced
image and reputation. Indeed, it is often argued that such brand enhancement and stra-
tegic positioning can successfully yield additional advantages linked to insulation from
regulatory risk, public dissent, government sanctions and disruptions in activities, due
to negative campaigns by social and environmental activists and non-governmental or-
ganisations [1, 2].

The empirical literature examining the effect of CSR activities on firms’ financial
performance is long and it is fraught with mixed and inconclusive results [3, 4, 5]. The
main reason is our inability to understand the mediating factors and data constraints
proving significant in creating estimation biases (for reviews see, [6, 7, 8, 9] and see
Fig. 1). In appraising the literature of CSR across the construction industry, Jones et al.
[10] investigated the CSR issues of the UK’s biggest construction companies. In their
paper, they discussed the main characteristics of the CSR and the construction sector



challenges by using the CSR reports and online published information of the leading
construction companies of the UK. Their findings revealed very significant variations
in the CSR reporting mainly focusing on environmental issues, but also, their research
addressed issues related to health and safety, supply chain management, human re-
sources, the communities, the government, ethics, etc. The authors suggested that alt-
hough construction companies are taking the CSR principles into consideration, how-
ever, their performance indicators show poor evidence towards this direction as well as
having low participation rates in the general benchmarking exercises. Moreover, Zhao
et al. [11], by taking into consideration the CSR factor and especially its significance
in the construction industry, developed a framework for CSR indicators for the con-
struction enterprises globally as a tool for CSR performance. They considered the CSR
stakeholders who are involved in the construction sector and proposed a CSR indicator
system based on the stakeholders’ theory.

Customer loyalty;
Investor confidence;
Employee
satisfaction

Corporate Social
Performance
(CSP)

Supply chain Causality? Corporate Financial
relationships Performance (CFP)

_

Lagged effects?
Mediating factors?
Intangibles?

SO
Causality?
>

Community trust;
government and
regulatory
relationships

Driven by slack resources?
Surplus cash?

Fig. 1. Conundrum of CSR and Financial Performance

Above literature review indicates that there is a wide-spread recognition of the impact
of CSR/sustainability activities on firm-level performances. However, the effect is lot
less clear when we try to quantify it. Robust empirical analysis of the dynamic relation-
ship between CSP and CFP requires some consideration of a number of potential issues.
Any empirical investigation is fraught with significant data constraints and estimation
biases. With these caveats, we move on to an empirical investigation of the relationship
between CSP and CFP for seventeen E&C companies.

3 Empirical Framework

In terms of empirical modelling, there are several approaches that have been tried in
the literature. Ever since the CSR ratings data became available across a number of



companies over time, some studies have modelled the effect of the CSR rating on To-
bin’s q and total returns. While all modelling approaches are contested on some
grounds, there is no definitive agreement in the literature on the best empirical frame-
work. In this paper, we employ a tested and long-established asset pricing model —
Capital Asset Pricing Model (CAPM). Sharpe’s [12] and Lintner’s [13] pioneering
works, among others, have established the CAPM model as one of the most well-known
and most frequently used models. The basic framework is represented as follows:

(re —rfe) = a+ Brmy — 1f) + uy 1)

rit is the return rate of firm i’s stock in time t; rfi; is the return of a risk-free asset in time
t that may correspond to firm i; rmj; is the market’s (benchmark index) return rate in
time t that may correspond to firm i. The coefficient beta reflects the systematic risk or
sensitivity of the expected excess asset returns to the expected excess market returns.

The most stringent criticism against CAPM model has been the low explanatory
power or r-squared and strong assumptions regarding equal and symmetric information
processing by all economic agents. However, the ability to control for other confound-
ing factors into the equation (1) is very useful and can aid in answering many questions.
Much like the approach in Cardebat and Sirven [14], we can add other control variables
such as CSR and firm size as in equation (2) below.

(ry —rf) = a + B,(rmy — rf;) + Bycsr; + Bs(other controls) + uy; (2)

In equation (2), we also add other controls that may potentially impact the firm’s per-
formance such as number of employees, market cap and productivity (calculated as
market cap per employee). We also try several alternative measures of CSR (see Table
1 for description of variables).

Since our dataset covers 17 firms observed over 157 months (Dec. 2000 — Dec.
2013), we can model equation (2) within panel data framework. The advantage of this
method is that it allows us to use both time series and cross sectional variations in the
data, which increases the efficiency of the OLS estimates. A typical feature of panel
data framework is the presence of unobserved heterogeneity. A potential bias in esti-
mating equation (2) is the presence of correlation between unobserved heterogeneity at
the firm level and the observables, which would otherwise violate standard assumptions
of OLS estimation. Therefore, the disturbance term in equation (2) is specified as a two-
way error component capturing firm-specific fixed effects and time-specific effects.

e =Y+ 8 +€; (3)

In this specification, heterogeneity is assumed to be constant over time and correlated
with independent variables. The constant effect is removed by mean-differencing the
data. This estimation strategy may be consistent with theoretical expectations that firm-
specific unobserved characteristics can bring in permanent differences in individual
firm’s financial and corporate situation.

Finally, due to presence of large variation in firm size, type of business and corporate
structure, it is quite likely that the variance of the error term in regression models may
be non-constant, which would violate one of the key assumptions of OLS modelling.



To address this inherent heteroscedasticity problem, we estimate all models with heter-
oscedasticity-robust standard error.

4 Data, Results and Analysis

Our data comprises monthly returns across seventeen E&C companies over 157 months
of December 2000 —December 2013 i.e. 2669 panel observations. The time period cov-
ered in this study is interesting as we can observe two economic cycles and moreover,
the CSR activities and awareness took considerable prominence during this time period.
The seventeen companies are:

Fluor Corporation, KBR Inc., URS Corporation, McDermott International, Tutor
Perini Corporation, CB&I/Shaw Group, Jacobs Engineering Group, Granite Con-
struction Inc., Willbros Group Inc., Babcock & Wilcox Company, Orion Marine Group
Inc., Layne Christensen Company, Foster Wheeler AG, First Solar Inc., Matrix Service
Company, Great Lakes Dredge & Dock Corporation and Sterling Construction Com-

pany.

Some companies have missing observations over certain period i.e. the regression
dataset is an unbalanced panel. The stock price variable is obtained from Google fi-
nance (listed in NYSE and NASDAQ) and we use year-over-year return in excess of
risk-free rate (10-year US Treasury bond) as the dependent variable. The market bench-
mark is the Dow Jones Sustainability Index (DJSI). DJSI is very appropriate as a bench-
mark for our question since it is most well-established and keenly followed market in-
dex measuring sustainability performance. The Dow Jones Sustainability World Index
was launched in 1999 as the first global sustainability benchmark. The index family
tracks the stock performance of the world's leading companies in terms of economic,
environmental and social criteria.

The most important variable in question is the CSR measure. We use the CSRHub
rating (CSR rating) as a starting point. We have also used the firm’s rating compared
to all company average of CSR rating (CSR excess). Since there have been significant
criticism of such ratings, we have created our own subjective measure of website con-
tent on CSR activities to rate companies (CSR web) as follows (as in 2014).

5 = fully dedicated and prominent link in home page with full details across ESG pa-
rameters with visible sustainability reports;

4 = dedicated and prominent link in home page with some details across ESG parame-
ters with visible sustainability reports;

3 = webpage with few details across ESG parameters with few visible sustainability
reports;

2 = webpage with little details across ESG parameters with no visible sustainability
reports;

1 = no webpage with poor details across ESG parameters with no visible sustainability
reports;



Other controls that we have examined are: number of employees obtained from Google
Finance and company websites; market cap sourced from Google Finance; productivity
calculated as market cap divided by number of employees.

Table 1. Variable Description and Sources of Data

Variable Description Sources
Stock return Year-over-Year return Google Finance
Market return Year-over-Year benchmark return  Dow Jones Sustainability

Index - http://www.sus-
tainability-indices.com/

Risk free rate 10 Year Treasury Yield US Federal Reserve
Employees log(no. of employees) Company Websites,
Google Finance
Market cap log(market cap) Google Finance
Productivity log(market cap divided by no. of
employees) — proxy for produc-
tivity
CSR rating Rating of individual companies CSRHub -
https://www.csrhub.com/
CSR excess CSR Rating compared to the all CSRHub -
company average https://www.csrhub.com/
CSR web Author' subjective evaluation Company Websites

(scale of 1-5, 5 being best) based
on content on individual company
website

CSR int CSR Rating interacted with
month-to-month return of DJSI
Sustainability Index with all ethi-
cal exclusions

We first estimate equations 1 and 2 with the full sample. Table 2 reports seven model
specifications. Model 1 is the baseline CAPM model that incorporates the size variables
that may explain firm’s performance. The number of employees has significant nega-
tive effects on excess return and market cap has significantly positive effects. When we
add CSR variables in model 2, these results remain qualitatively unchanged. The CSR
rating variable is significantly positive, while the CSR web variable affects financial
performance negatively. The growing importance of online materials and use of such
material for marketing purposes are important and this may play a role in negative effect
on firm’s performance. To address the problem of estimation in various firm sizes, we
have used productivity variable in model 3, replacing other two size variables. It is
possible that CSR activities are mostly viewed in a comparative sense i.e. compared
with the market or industry standards. Therefore, in model 3, we include CSR excess
computed as (all company average minus the firm’s CSR rating) and it turned out to be
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negative which implies that if a company is under-performing compared to the all com-
pany average, it can entail significantly negative effect on financial performance. It is
also important to note that issues of multicollinearity can be problematic and therefore,
we have maintained parsimony in model specification. We find that the multicollinear-
ity issue is not severe in our framework.

Table 2. Full Sample Regression Results

(@) 0] ®) (4) ®)
Excess market 1.421%** 1.411%** 1.416%** 1.420%** 1.422%**
Return (25.02) (24.91) (25.11) (21.30) (21.36)
CSR rating 0.009***
(3.30)
CSR web -0.042**
(-3.04)
CSR excess -0.006*
(-2.08)
CSRint 0.006 0.037**
(0.92) (3.04)
Employees -0.038** -0.027*
(-2.94) (-2.08)
Market cap 0.056%** 0.069***
(4.33) (5.55)
Productivity 0.055*** 0.076*** 0.083***
(4.36) (7.74) (8.07)
Intercept -0.408** -1.051%*** -0.238** -0.387*** -0.402***
(-3.17) (-5.04) (-2.89) (-4.74) (-5.56)
Model Specifica- oLS OoLS oLS Random Company
tion Effects Fixed Ef-
fects
R-squared 0.198 0.204 0.198 0.189 0.241
N 1969 1969 1969 1969 1969

t statistics based on robust standard error in parentheses;
~ p<0.1; * p<0.05; ** p<0.01; *** p<0.001;

Models 1 through 3 in Table 2 do not control for unobserved heterogeneity. As ex-
plained before, it is possible to model unobserved heterogeneity in two ways — random
effects and fixed effects. In model 4, we assume random effects and we assume fixed
effect structure in model 5. We have performed Hausman specification test considering
both models 4 and 5, and the results consistently suggested that a fixed effects specifi-
cation was more appropriate [15]. Therefore, we take model 5 forward. The explanatory



power (24%) of model 5 is highest among all models in Table 2 while this level of r-
squared is not ideal but compared to many studies this is reasonable. In models 4 and
5, our CSR measure is time-varying, CSR int. Specifically, we interact CSR excess with
DJSI total return with all ethical exclusion tags such as alcohol, tobacco, gambling,
armaments, cluster bombs, landmines, firearms, nuclear and adult entertainment. While
a valid concern against such interaction term is multicollinearity, we have found very
low correlation (negative 3.1%) between CSR int and Market return. Moreover, such
measure is valid as it compares CSR activities with that of all company average and
also with the stringent DJSI sustainability index. We find significant positive effect
(0.037) of excess CSR activity on financial performance in model 5. In our modelling
framework and hypothesis testing, sign and significance of the effect is more relevant
than the size of the coefficient. In general, we find that the CSR measures have signif-
icant effect on financial performance according to the CAPM modelling framework.

5 Conclusion

Being resource-intensive, the E&C companies often face government sanctions, public
dissent and disruption of operations. The outcry of complying with strict sustainability
regulations is perhaps louder for E&C companies than many other sectors. Therefore,
it is quite an interesting exercise to study whether a ‘responsible’ E&C company ‘does
well by doing good’ to the society. The empirical investigation of this question is
fraught with many challenges starting with lack of good quality data on CSR activities.
In this paper, we focus on seventeen publicly listed E&C companies and analyse the
role of their CSR activities on their corporate financial performance. The analytical
framework is built around the economic theory of ‘private provision of public goods’.
We use basic Capital Asset Pricing Model (CAPM) to empirically examine the testable
hypotheses. The model is enhanced by adding firm size and productivity controls that
can boost the explanatory power of the specifications. Fixed effect modelling approach
has been adopted to mitigate any attenuation bias in estimates from unobserved heter-
ogeneity. The analysis of monthly data over Dec. 2000 — Dec. 2013 reveals that CSR
activities can significantly influence financial performance after controlling for firm
size variable. The broad results are robust to several alternative model specifications.
More data and better estimates of CSR activities are some areas of future research.
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