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ABSTRACT

Do financial markets reward the energy and resource companies for adopting so-
cially responsible practices? In this study, we investigate the stock market per-
formance of major international energy and resource firms, classified within the
socially responsible investment (SRI) category, from 2005 to 2016. We simulate
investments in the portfolios of the SRI energy and resource companies stocks
during this 11-year period and we further assess their risk-adjusted performance.
The returns of the energy and resource SRI portfolio as a whole were neither con-
sistently superior nor inferior to those of the benchmark indices. However, there
exist substantial differences across the individual sub-sectors. The overall results
show that markets do not reward or penalize the energy and resource firms for
their SRI attitudes. We also find that the crude oil price consistently had a signif-
icant influence on the stock returns of the SRI energy and resource companies.
Keywords: Crude Oil Price, Energy and Resource Companies Stocks, Socially
Responsible Investment (SRI), SRI Stocks, Stock Market Performance, Stock
Market Returns
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1. INTRODUCTION

The global and national energy and environmental policy debates are increasingly shaped
by the need to balance the competing objectives of economic efficiency, sustainability and afford-
ability. Many energy and resource firms have noted the social and political changes in their envi-
ronment and view the pursuit of profit for sharecholders combined with social and environmental
responsibility as part of their long-term corporate strategies. The recent developments in global
climate agreements (e.g. COP21) and the emergence of the notion of ‘stranded carbon’ are examples
of such contextual changes. The new operating environment represents a major departure from the
“business-as-usual” conduct of business as these firms move from a production function of only
private goods towards joint production of private and public goods.

From the theoretical point of view, firms undertake sustainable investments to improve
their image, secure comparative advantage and maximise profits for their shareholders. This is par-
ticularly the case for energy and resource firms since they increasingly find themselves at the centre
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of the sustainability debate. However, empirical evidence about their performance in financial mar-
kets remains scarce. It is, therefore, worthwhile to examine whether the market rewards or penalizes
this departure from the conventional profit maximisation model.

In order to achieve sustainable energy economy objectives, it is important to decouple en-
ergy use and its related emissions and environmental impacts from economic activity. Therefore, not
only the governments but also energy and resource firms can have a crucial role to play through their
actions and investments (see, e.g., IEA, 2014 and 2015). In recent years, many major companies
have adopted Socially Responsible Investment (SRI) principles as a strategic tool and self-regula-
tion mechanism for improving corporate image and gaining competitive advantage.

SRI has grown drastically over the past three decades. Forum for Social Investment reports
that the assets invested in SRI companies in the US have increased by over 1260% to $8.72 trillion
between 1995 and 2016 (a compound annual growth of 13.25%) representing nearly 22% of the
$40.3 trillion total assets under management (USSIF, 2017). The number and value of SRI funds
have also increased significantly, which has led to the creation of SRI indices, such as: Calvert So-
cial Index, Domini400 Social Index, FTSE4GOOD Social Index and MSCI ESG Social Indices etc.

However, it is not clear from the literature whether investments according to the SRI prin-
ciples provide higher, lower or similar returns in comparison with conventional stocks (see, e.g., the
review studies by Margolis and Walsh (2003), Orlitzky et al. (2003) and more recently by Revelli
and Viviani (2013)). In particular, the literature about the effect of SRI on performance of energy
and resource firms is remarkably scarce (see, e.g., Jenkins and Yakovleva (2006), Frynas (2009) and
Zhao (2015) for rare exceptions) and the available findings are inconclusive.

Our paper contributes to the literature on SRI investments and firms financial performance
in general and in the case of energy and resource firms in particular. To the best of our knowledge,
this paper is the first such study to analyse SRI investments in energy and resource companies on
a global scale using international data from several markets in different geographical regions cov-
ering all six continents. We present novel empirical findings on the performance of international
energy and resource SRI stocks. The findings are important for energy market and financial market
researchers. In particular, they are of relevance for energy policymakers and for the investors in
energy and resource firms.

We analyse the performance of energy and resource SRI companies on the international
stock market and we simulate an investment in portfolios of such firms. We calculate raw returns
of the energy and resource SRI stocks portfolios and analyse their performance using Fama-French
(1992, 1993) and Carhart (1997) multi-factor models. Furthermore, we control for changes in the
oil price by including the crude oil price returns in our Fama-French and Carhart estimations. We
also measure the performance of the portfolio using risk-adjusted techniques, such as the Modified
Sharpe Ratio (MSR) and the Certainty Equivalent (CEQ) returns. Moreover, by evaluating the prof-
itability of stocks portfolios in the variants with and without dividends, we can extract the effect of
dividends on their total returns. Finally, we analyse the performance in individual sub-sectors and
examine the relation between the investigated stocks returns and the changes in the levels of the
crude oil price.

The performance of energy and resource SRI stocks portfolios is assessed by comparisons
with major global benchmarks, including broad market indices as well as the energy market, the
SRI market and the alternative energy market sector indices (S&P Global 1200, MSCI World En-
ergy, FTSE4GOOD and FTSE ET50 Index). The study encapsulates bull and bear market phases
and allows the assessment of the impact of those market conditions on the profitability of energy
and resource SRI stocks portfolios. We identify bull and bear market periods using the concept of
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non-overlapping “bull” and “bear” phases based on major peaks and troughs in the stock market
indices, presented in Gooding and O’Malley (1977) and in Woodward and Anderson (2009), i.e.
based on the price variability of indices and their long-term trends. Our sample is composed of
global energy and resource stocks, hence we rely on the examination of bull and bear market phases
of the S&P Global Index and the MSCI World Energy Index.

The next section presents the conceptual framework of our study. Section 3 reviews the
relevant literature, which relates mainly to market performance of stocks and portfolios within the
context of social responsibility. Section 4 presents a theoretical discussion of the effect of limiting
the size of stocks portfolio due to imposition of the stocks exclusion criteria. Section 5 provides an
overview of the data and the methodology. Section 6 presents and discusses the empirical results.
Section 7 concludes the paper.

2. CONCEPTUAL FRAMEWORK

The conceptual framework of our analysis relies on two competing theoretical views about
the profitability of investments in the SRI stocks.

The literature pointing towards a negative relationship between SRI and stock returns pro-
poses two possible explanations. First, the cost of social responsibility is an extra expense for firms
that reduces profitability. However, the SRI supporters argue that, over time, this extra cost is traded
off by gains in reputation. Second, focusing on SRI companies as a subset of stocks reduces benefits
of diversification (e.g., when stocks of tobacco companies are excluded from portfolios), which
may result in lower risk-adjusted returns. On the other hand, the proponents of SRI argue that the
excluded companies are engaged in unsustainable products or services that will make them less
profitable anyway over time. These arguments are supported by many empirical studies that do not
find meaningful differences between the performance of SRI and non-SRI stocks (see, for example,
the results in Revelli and Viviani, 2013).

There is also a stream of literature that advocates a positive relationship between SRI and
stock returns. The conceptual argumentation in this case is related predominantly to the instrumental
stakeholder theory and the slack resources theory. Instrumental stakeholder theory postulates that
companies aim to satisfy various stakeholder groups and that the resulting stakeholder—-manage-
ment relationships serve as monitoring and enforcement mechanisms leading to various positive
side-effects, such as the increased efficiency of the firm’s adaptation to external demands as well as
better overall financial performance (Freeman and Evan, 1990; Hill and Jones, 1992; Jones, 1995;
Clarkson, 1995).

Slack resources theory argues, in turn, that positive financial performance allows compa-
nies to become more socially responsible because it provides them with additional resources neces-
sary to engage in corporate social responsibility, which usually requires availability of substantial
excess funds (see Ullmann, 1985; McGuire et al., 1988; Waddock and Graves, 1997).

Other theoretical and conceptual views postulate that socially responsible companies are
likely to benefit from different “mediating effects”, such as improvement of reputation, better rela-
tions with financial institutions and investors as well as easier access to capital or even lower cost of
capital (Spicer, 1978; Fombrun and Shanley, 1990). Further positive consequences of reputational
effects, such as increase in employees’ goodwill, may lead to improvement of the firm’s financial
performance (Davis, 1973; McGuire et al., 1988; Waddock and Graves, 1997).

There exist different channels through which financial performance of the SRI companies
can be improved, for example through higher sales, better profitability or achieving lower cost of
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capital etc. Moreover, in the theoretical literature there are two other themes related to the concep-
tual discussions and their respective theoretical arguments that are tested empirically, i.e. the exist-
ing studies have also attempted to verify: (1) whether the socially responsible and ethical attitudes
increase costs of firms’ operations, which leads to negative impact on their financial performance
and (2) whether social responsibility can be afforded by firms that already have good financial
performance, which leads to feedback effects and further improvement of their financial situation.

In this study, we examine the main theoretical conjectures discussed in the above section.
We empirically analyse the performance of portfolios composed of the SRI energy and resource
companies stocks relative to benchmark portfolios using the data from major international financial
markets.

3. RELEVANT EMPIRICAL LITERATURE

Theories and concepts of SRI have been evolving over time. In a review about social re-
sponsibility research, Lee (2008) found that the SRI debates have moved from macro level to micro
(organisational) level over the last six decades. The literature in the 1950s and 1960s viewed social
problems as a matter for politicians and civil society only. In the 1970s and 1980s, however, the lit-
erature began to investigate the relationship between social responsibility of firms and their financial
performance. The practice of financial investments regarding the SRI attitudes has evolved and trig-
gered more research. In a 2010 survey of 107 money managers on socially responsible investment,
at least half of respondents saw social responsibility as a way to manage portfolio risk or to improve
long-term performance (Voorhes and Humphreys, 2011).

The early research on the relationship between SRI and financial performance includes the
seminal studies by Moskowitz (1972) and Vance (1975). While Moskowitz (1972) found a positive
relationship between social responsibility and financial performance, Vance (1975) reported a nega-
tive relationship between them. However, both studies did not include the analysis of risk-adjusted
returns which was later carried out by Alexander and Buchholz (1978), who used social responsi-
bility ranking data from Vance (1975) and applied CAPM models to capture the market risk factor,
yet they did not find a statistically significant relationship between social responsibility and stock
market performance.

Following the development of multi-factor models and the availability of larger datasets,
a number of studies have analysed the SRI relationship and performance separately for SRI indices
(e.g., Sauer, 1997; Statman, 2000; Schroder, 2007; Consolandi et al., 2008; Managi et al., 2012)
and SRI funds (e.g., Hamilton et al., 1993; Goldreyer and Diltz, 1999; Cummings, 2000; Bauer et
al., 2005; Bello, 2005; Scholtens, 2005; Bauer et al., 2006; Bauer et al., 2007; Mill, 2006; Gregory
and Whittaker, 2007; Jones et al., 2008; Renneboog et al., 2008; Cortez et al., 2009; Gil-Bazo et al.,
2010; Climent and Soriano, 2011; Humphrey and Lee, 2011). A brief review of the main findings on
funds and indices is presented in Brzeszczynski and Mclntosh (2014).

Our paper compares the performance of portfolios which are possible to construct by a
private investor (i.e. stocks meeting certain screening criteria related to socially responsible in-
vestment). Thus, we next focus on the literature on market return and performance of stocks and
portfolios within the context of socially responsible business.

Margolis and Walsh (2003) and Orlitzky et al. (2003) reviewed the studies about the perfor-
mance of SRI stocks and portfolios. They found that 54 papers showed a positive relationship with
financial performance, while 28 others did not evidence any statistically significant relationship.
Further 20 papers showed mixed findings, whereas seven papers found a negative relationship. Or-
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litzky et al. (2003) used a meta-analysis of 52 studies yielding a sample size of 33,878 observations
and found a higher correlation between social responsibility and financial performance although
the evidence appeared stronger for accounting based financial performance indicators compared to
market based indicators.

Derwall et al. (2005) used eco-efficient screening criteria of creating more goods and ser-
vices using fewer resources and yielding less waste and pollution. Their study covering US data
from 1995 to 2003, found that the high eco-efficiency portfolio provided substantially higher aver-
age returns than the low eco-efficiency portfolio. Differences in market sensitivity, investment style
or industry-specific factors could not explain the performance differential and the results remained
significant for transaction costs up to 200 bps. Derwall et al. (2005) suggested that the superior per-
formance of a portfolio, constructed using environmental considerations as a key factor, could be a
case of the market mispricing information on the ecological performance of companies.

Kempf and Osthoff (2007) presented a trading strategy in which they simulated trades
relying on buying stocks with higher ratings for social responsibility and selling those with lower
ratings. They found an alpha of 8.7% per annum for investors employing the “best-in-class” screen-
ing approach. The increased performance continued even after taking into account reasonable trans-
action costs. Likewise, Statman and Glushkov (2009) found that stock portfolis with high ratings
of a broad range of social responsibility characteristics outperformed those with low ratings. Their
study showed community, employee and environment as some of the key screening factors that
influenced performance.

Ambec and Lanoie (2007) examined several studies in which portfolio analysis was ap-
plied to examine whether SRI funds (or indices) exhibit different performance from funds in a more
general investment context. A majority of them (11 out of 16 papers) did not find statistically sig-
nificant differences between the performance of the SRI funds and conventional ones, while in five
studies the SRI funds outperformed. Ambec and Lanoie (2008) found companies benefitting from
environmental performance. They showed positive links between environmental and economic per-
formance citing examples of better opportunities for cutting costs and increasing revenues by envi-
ronmentally friendly companies.

Humphrey et al. (2012) investigated whether corporate social performance ratings have a
systematic effect on the market based financial performance and risk of the firms. They applied the
test for the UK companies over the period 2002-2011. They found no difference in the risk-adjusted
performance of portfolios among firms which had high and low corporate social performance rat-
ings.

Galema et al. (2012) concluded that when considering the entire efficient frontier and not
imposing any short sales restrictions, socially responsible US investors are generally worse off in
mean—variance terms. However, they suffer only due to foregone risk reduction opportunities and
not because of foregone returns. In addition, when short sale constraints are introduced, investors
are no longer worse off by engaging in socially responsible investing activities.

Brzeszczynski and McIntosh (2014) analysed the performance of the British SRI stocks
in the period 2000-2010. Using the “Global 100 Most Sustainable Corporations in the World” list
to select sustainable companies, they found average returns of SRI firms to be higher than those of
market indices. The positive performance was also evidenced by risk-adjusted measures (certainty
equivalent returns and modified Sharpe ratio) and a simple trading strategy did beat the market in-
dices even after the inclusion of different levels of transaction costs.

In a recent meta-analysis of 85 studies and 190 experiments, Revelli and Viviani (2013)
investigated whether inclusion of CSR and ethical criteria in the portfolio construction processes
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is more profitable than conventional investment policies. They found that, compared with conven-
tional investments, the consideration of CSR in stock market portfolios is neither a weakness nor a
strength.

The analysis of the SRI samples used in the existing literature further highlights that previ-
ous studies have applied data for stocks from different industries, which is likely to have an impact
on the results. Kempf and Osthoff (2007) and Statman and Glushkov (2009) exploited data for
stocks from KLD ratings, which consist of firms from different industry sectors. Kempf and Osthoff
(2007) divided the companies into 10 industries for their best-in class approach of positive screen-
ing policy. Similarly, in Humphrey et al. (2012) the sample includes firms from 19 industries and
Brzeszczynski and McIntosh (2014) also investigated stocks from more than 15 industry sectors.'

Recent empirical studies from international markets, including those which analysed the
performance of the SRI funds, the SRI stocks or the portfolios composed of SRI stocks (see, e.g.,
Lean et al., 2015; Auer, 2016; Auer and Schuhmacher, 2016; Syed, 2017; or Wu et al., 2017), also
show mixed results.

Moreover, a recent paper by Riedl and Smeets (2017), based on surveys and incentivized
experiments, found that both social preferences and social signalling effects can explain the SRI de-
cisions, whereas financial motives play less important role. Socially responsible investors expected
to earn lower returns on SRI funds than on conventional funds and also to pay higher management
fees. Hence, the results from Riedl and Smeets (2017) suggest that investors are willing to sacrifice
some financial performance if they invest according to their social preferences. These findings sup-
port some of the theoretical considerations, which we discussed above, and they are also consistent
with much of the empirical evidence available in the literature from different international markets.

In summary, the review of the empirical SRI studies shows that the findings about the
performance of SRI investments are inconclusive. Some of the existing evidence points towards
superior performance of SRI investments (e.g. Derwall et al., 2005; Kempf and Osthoff, 2007; Stat-
man and Glushkov, 2009), while many other available results differ (e.g. in Humphrey et al. (2012) a
superior risk-adjusted performance could not be supported based on a range of market performance
models) and those other papers do not confirm consistent outperformance.

4. THE EFFECT OF LIMITING THE PORTFOLIO SIZE DUE TO EXCLUSION
CRITERIA

The effect of the exclusion of stocks from the pool of all the stocks available in any given
market is a priori uncertain and, in fact, such decision can lead to either lower returns or higher re-
turns of the constructed portfolio (or it can result in no change at all). Below we provide a theoretical
discussion regarding this issue and we also demonstrate what happens if the exclusion criteria are
imposed on a group of stocks (in the case, which is the subject of investigation in our study, on the
non-SRI energy and resource companies stocks) under different possible scenarios.

Let R, denote the return for stock i in a market composed of a total number of / stocks,
where i =1, 2, 3, ... I. The stocks are classified into two groups: SRI energy and resource companies

1. Methodologically, it is not clear how the effect of performance of stocks from different industries (which may, again,
have different degrees of social responsibility etc.) is captured by the commonly applied tools, such as through the estima-
tions of multi-factor models. We simplify this problem by using only companies that are focused on the production and sup-
ply of energy and related resources (e.g., oil, gas, water and minerals) etc. whereas all of them are characterised by substantial
social and environmental responsibility and have been screened as SRI. This sample selection allows us to observe the per-
formance of large and well established SRI firms making our study novel and different from others in the existing literature.
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stocks, denoted by j =1, 2, 3, ... J, and all other stocks which do not meet the SRI energy and re-
source companies stocks selection criteria, denoted by k=1, 2, 3, ... K. These two sets are mutually
exclusive and fully complementary, i.e.: the relation J + K = [ must always hold.

The return achieved from the market portfolio R, composed of all stocks / available in any
given market is:

Rp:Zl{:lW,'.R,':Z;:le'Rj+211c(:1wk.Rk (1)

where: R, are the returns of stocks i, R; are the returns of the SRI energy and resource companies
stocks j and R, are the returns of the non-SRI energy and resource companies stocks k. The respec-
tive weights are: w, (fori=1, 2, 3, ... I), w; (forj=1,2,3,...J)andw, (for k=1, 2, 3, ... K) and they
must always sum up to 1 within each group, i.e.: X[ w,=1,27 w,=1and X jw,=1.

The effect of the exclusion of one of the two groups of the distinguished stocks, in this case
the removal of the stocks which do not meet the SRI energy and resource companies stocks selection
criteria (k= 1, 2, 3, ... K), on the portfolio return R, is as follows:

(a) If Zlewj-ijZf:lw[-RP 0, then the exclusion of the non-SRI energy and resource
companies stocks is beneficial for the portfolio performance, because R, increases af-
ter the removal of stocks k=1, 2, 3, ... K.

(b) However, if Zf:,wj~Rj—Zf:1wi-Ri<O, then the exclusion of the non-SRI energy and
resource companies stocks is detrimental to the portfolio performance, because R, de-
creases after the removal of stocks k=1, 2, 3, ... K.

(c) In cases when X7_w;R,—2i_w,* R,=0, the exclusion of the non-SRI energy and re-
source companies stocks does not have any effect on the return R, of the portfolio.

Note that the above relationship holds under all possible combinations of returns, including
the cases when X7 jw,* R,>2 iow, Ry, 2iow; R<Xiw, R, or 27w, R=2 i yw,"R,, and regard-
less whether R, >0, R, <0 and R, =0. Moreover, this relation is also true regardless of the size of
the groups, i.e. for any possible values of 7, J and K.

For example, if R, =5%, 27w -R=2% and Xiw R=3% or R, =4%,
Y w R=-2% and X w, R=6% or if R =-7%, X/ w -R=-9% and X{w, R=2%,
the exclusion of the non-SRI energy and resource companies stocks (all stocks & = 1,
2, 3, ... K) is detrimental to the portfolio performance, because R, decreases in all these
cases. Conversely, if R, =5%, 2w R=8% and Xiw R=-3% or if R =-8%,
Yw R=-3% and Xiw,R=-5% or if R, ==3%, X/w -R=1% and X{ w, R=-4%,
the exclusion of the non-SRI energy and resource companies stocks (all stocks k=1,2,3,...K)
is beneficial for the portfolio performance, because then R, increases in all these cases.

However, an important practical issue to consider here that also determines the relation
between Zf-zle-Rj and 2./ w, R, is the method of weighting stocks, i.e. how the weights w; (for i
=1,2,3,..1), w; (forj=1,2,3,..J)and w, (for k=1, 2, 3, ... K) are assigned. For example, the
assumption of equal weights will inevitably lead to different values of ), f-zle ‘R, and > iw,R,, and
consequently to different R, values, than the assumption of unequal weights.

The portfolios constructed in practice by stock market investors may have either equal
weights or weights different from an equal structure, i.e. they can be allocated through the optimi-
zation procedures (e.g. based on the mean-variance relationship) or they can be determined by the
size of the stocks (usually measured by their market capitalization) or some other criteria (e.g., the
value of such indicators as P/E, P/BV or D/Y ratios etc.).
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Hence, we can conclude that the effect of the exclusion of any one of the two groups of
stocks from the broad market portfolio (in the case discussed in this paper the removal of the stocks
which do not meet the SRI energy and resource companies stocks criteria) depends predominantly
on the sign of the relation defined as: 2./-;w;R,—X.{-;w,* R,, but also on the method of weighting
stocks and the assumptions regarding the weights, which ultimately determine the return R, as well
as the values of 27w, R, and 2w, " R,.

5. DATA AND METHODOLOGY
5.1 Data

The sample selection process required us to analyse first the scope of business activity of
all 344 companies from the Global-100 list, which appeared on it during the first 11 years since its
launch in 2005. As the focus of this study is on energy and resource SRI stocks, from the Global-100
list we chose companies that: (a) produce energy, minerals and water, (b) produce energy related
materials for consumption in energy or transport industry and (c) supply energy, minerals and wa-
ter.? This selection led to the identification of the following industry groups: (1) Alternative Energy,
(2) Electric Utilities, (3) Electricity, (4) Energy Equipment and Services, (5) Gas, Water and Mul-
tiutilities, (6) Industrial Engineering, (7) Mining, (8) Oil Equipment, Services and Distribution and
(9) Oil and Gas Producers.

We used the energy and resource SRI stocks data from the compilation published by Corpo-
rate Knights based in Toronto, Canada, which prepares annually the “Global 100 Most Sustainable
Corporations in the World” list. The basis for it is mainly quantitative as it provides scores against
12 different KPIs® for all global publicly traded companies exceeding market capitalisation of at least
USS 2 billion. For example, the screening requires all the companies to pass nine different Piotroski
F-Score (Piotroski, 2000) tests, which confirm the sound financial position of the firms. Similarly, in
the sustainability disclosure principle, companies that fail to disclose at least 75% of the priority in-
dicators for their respective GICS Industry Group are eliminated. As such, the results follow a rules-
based construction methodology and ensure sustainable financial index of firms. The listing criteria
also include screening against product category (e.g. tobacco is not included), sustainability-related
fines, penalties or settlements.

We filtered all SRI companies based on the above categories and this procedure identified
56 SRI energy and resource companies in the 11 years period between February 2005 and January
2016.

Table 1 presents the constituents of the SRI energy and resource companies stocks port-
folio (henceforth, referred to as: ‘SRI E&RC stocks portfolio”) used in this study. It also provides
information about the country of origin, area of operation, number of employees and year of estab-
lishment.

2. The purpose of our study was to analyse the performance of stocks which simultaneously meet the SRI and energy / re-
source industry membership criteria. Therefore, we deliberately chose stocks which are at the intersection of energy /resource
and SRI selection rules. We do not test the performance of separate portfolios of energy / resource stocks and SRI stocks,
however we investigate it indirectly by comparing the results of our portfolios with pure SRI and pure energy sector indices.

3. These key performance indicators (KPIs) are: Energy Productivity, Carbon Productivity, Water Productivity, Waste
Productivity, Innovation Capacity, Percentage Tax Paid, CEO to Average Worker Pay, Pension Fund Status, Safety Perfor-
mance, Employee Turnover, Leadership Diversity and Clean Capital Pay Link. More details are available at: www.corpo-
rateknights.com.
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Table 1: List of SRI energy and resource companies.

No. of Year
# Company Name Country Area of Operation Employees  Established
1 Alumina Limited Australia Mining 5100 2000
2 Anglo American Platinum Ltd. South Africa Mining 28692 1946
3 Baker Hughes United States Energy Equipment & Services 64000 1986
4 Barrick Gold Corp Canada Mining 11000 1984
5 BG Group Plc United Kingdom  Oil & Gas Producers 4717 1998
6  BHP Billiton Plc United Kingdom  Mining 26146 1996
7 BPPlc United Kingdom  Oil & Gas Producers 74000 1909
8 Cairn Energy Plc United Kingdom  Oil & Gas Producers 156 2002
9 Cenovus Energy Inc Canada Oil Equipment, Services & 2882 2008
Distribution
10 Centrica Plc United Kingdom  Gas, Water & Multiutilities 34901 1995
11 Companhia Energética Minas Brazil Electricity 5864 1952
GER-PRF
12 Duke Energy Corp. USA Electricity 29060 2005
13 Electricite de France France Electric Utilities 151073 1955
14 Enagas SA Spain Gas, Water & Multiutilities 1426 1972
15  Enbridge Inc Canada Gas, Water & Multiutilities 8654 1987
16  Encana Corp Canada Oil & Gas Producers 2107 2001
17 Expro International Group United Kingdom  Oil & Gas Producers 4500 1992
18  Fortum OYJ Finland Electricity 8785 1998
19 FPL Group Inc USA Electricity 14000 1984
20  Galp Energia SGPS SA Portugal Oil & Gas Producers 6389 1999
21 Gamesa Corporacion Spain Alternative Energy 25000 1976
Tecnologica SA
22 Hess Corporation United States Energy 2075 1920
23 Iberdrola SA Spain Electricity 33772 1992
24 Lonmin Plc United Kingdom  Mining 24713 1909
25  Mitsui OSK Lines Ltd. Japan Gas, Water & Multiutilities 10794 1942
26  Neste Oil Corporation Finland Oil & Gas Producers 5339 2004
27  Nexen Inc Canada Oil & Gas Producers 3228 1971
28  Norsk Hydro Asa Norway Mining 34625 1988
29  OMVAG Austria Oil & Gas Producers 20721 1943
30  Origin Energy Limited Australia Oil & Gas Producers 5788 1946
31 Outotec OYJ Finland Mining 4146 1990
32 Pennon Group Plc United Kingdom  Gas, Water & Multiutilities 4799 1989
33 Petrobras Petroleo Brasileiro Brazil Oil & Gas Producers 62703 1966
34 PG &E Corp. USA Electricity 23000 1905
35  Pinnacle West Capital Corp. USA Electricity 6292 1985
36  Reliance Industries Ltd India Oil & Gas Producers 24167 1973
37  Repsol SA Spain Oil & Gas Producers 24226 1927
38  Rio Tinto PLC United Kingdom  Mining 46807 1962
39  Royal Dutch Shell PLC Netherlands Oil & Gas Producers 86000 2002
40  Saipem SPA Ttaly Oil Equipment, Services & 33936 1957
Distribution
41 Schlumberger Limited USA Oil Equipment, Services & 100000 1956
Distribution
42 Schneider Electric France Electricity 153124 1995
43 Scottish & Southern Energy Plc ~ United Kingdom  Electricity 21157 1989
44 Sembcorp Industries Ltd. Singapore Gas, Water & Multiutilities 18072 1998
45  Severn Trent Plc United Kingdom  Gas, Water & Multiutilities 7602 1989
46  Statoil ASA Norway Oil & Gas Producers 20245 1988
47 Suncor Energy Inc Canada Oil & Gas Producers 12381 1989
48  Teck Resources Ltd. Canada Mining 9600 1951
49  Tokyo Gas Co Ltd. Japan Gas, Water & Multiutilities 16823 1885
50  Transalta Corp. Canada Electricity 2228 1992
51  TransCanada Corp. Canada Gas, Water & Multiutilities 7500 2003
52 Umicore SA Belgium Mining 9769 1904
53 Vale SA Brazil Mining 65539 1969
54 Vestas Windsystems A/S Denmark Industrial Engineering 23303 1986
55 Wartsila Oyj Finland Industrial Engineering 18065 1914
56  Woodside Petroleum Ltd Australia Oil & Gas Producers 3597 1971

Source: Data collated by authors from companies’ websites, annual reports and from Bloomberg.
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As shown in Table 1, the list of the constituent companies in our SRI E&RC stocks portfo-
lio consists of long established large firms. For example, BP Plc, Lonmin Plc, PG & E Corp, Teck
Resources, Tokyo Gas, Umicore and Wartsila OYJ are more than a century old. There are few com-
panies that were founded more recently but have a long history. For example, the newest company
on the list, Cenovus Energy Inc. formed in 2008, is a split from Encana which descends from the
19th century Canadian Pacific Railway. Similarly, BHP Billiton was incorporated in 2001 but it was
a merger of Billington and BHP that were established in 1860 and 1885, respectively. Likewise,
Aluminia Limited, established in 2002 is a demerger from WMC Resources which had a history
dating back to 1950s.

Many of these companies have grown large over time and they have a presence in many
countries (e.g., BP has operations in 80 markets). These firms contribute to the national economies
and provide employment in communities. They produce gas, oil, minerals and electricity with a
range of local and global environmental impacts. Therefore, these firms are widely believed to bear
important social, economic and environmental responsibilities. The companies in our sample have
more than 25,000 employees on average. Those firms with relatively fewer employees, such as
Cairn Energy from the United Kingdom which officially had 156 employees as of year-end 2016, as
mentioned in the annual report, also had several hundreds contractors in 2016.

In terms of geographical distribution, the 56 stocks in our database come from 19 coun-
tries of which the highest number of firms is from the UK (11 companies) followed by Canada (9
companies). There are 7 companies form the US and 4 from Finland and Spain. Further, Australia
and Brazil have 3 companies each. France, Japan and Norway are represented by 2 companies each
and the remaining 9 countries have 1 company each. Given that most countries in the world have at
least one energy company, the Global-100 ranking concentration in less than 10% of all countries
worldwide is an indication that in many of them the SRI related criteria do not seem to be considered
to a sufficient extent by energy companies there.

Figure Al in the Appendix shows the countries and number of SRI energy and resource
companies in the SRI E&RC stocks portfolio.

Table 2 presents the constituent companies in the Global-100 list broken into numbers for
each year.

The source of all the stock price and dividend data for the constituents of the analysed SRI
E&RC stocks portfolio is Bloomberg.

We used the ticker symbol of the respective stock exchange, so the price at first was ob-
tained in the currency of the country of the exchange and then we used the Bloomberg currency
converting function to change both the stock price and dividends data into US dollars in order to
maintain uniformity and consistency for the calculation purposes. Where stock price and dividends
were not quoted in full currency value (e.g., pound sterling quoted in pence), we converted them
into the respective unit of currency (e.g., to pound sterling) before applying the USD conversion.

Similar to the approach used by Brzeszczynski and McIntosh (2014), the returns of the SRI
portfolios were compared with the returns of various stock market indices. However, we extend this
type of analysis by utilizing a larger number of comparable benchmarks. We employ four bench-
mark indices as opposed to only two (FTSE100 as the broad market and FTSE4GOOD as the SRI
index) in Brzeszczynski and Mclntosh (2014). Our selection of benchmarks captures stocks globally
and covers the broad market as well as energy market, SRI and alternative energy market sectors,
which creates a broader perspective for the comparison purposes.

Open Access Article



Socially Responsible Investment and Market Performance / 277

Table 2: List of companies in the SRI E&RC stocks portfolio in the period from February

2005 to January 2016.
#  Company Name 2005/6  2006/7 2007/8 2008/9 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16
1 Alumina Ltd X
2 Anglo American Platinum X X X
Ltd
3 Baker Hughes X
4 Barrick Gold Corp X
5 BG Group PLC X X X X X X X
6  BHP Billiton PLC X
7 BPPLC X X
8  Cairn Energy PLC X X
9 Cenovus Energy Inc X X
10 Centrica PLC X X X X X X X X X X X
11 Companhia Energética de X
Minas Gerais S.A.
12 Duke Energy Corp. X X
13 Electricite de France X
14 Enagas SA X X
15  Enbridge Inc X X X X X X X X X
16  Encana Corp X X X X X X
17  Expro International Group X
18  Fortum Corp. X
19 FPL Group Inc X X X X X
20  Galp Energia SGPS SA X X X
21 Gamesa Corporacion X X X
Tecnologica SA
22 Hess Corporation X X
23 Iberdola SA X X X X X X X
24  Lonmin PLC X X
25  Mitsui OSK Lines Ltd X
26  Neste Oil Corporation X X X X X X X X X
27 NEXEN INC X X X X
28  Norsk Hydro Asa X X
29 OMVAG X X X
30  Origin Energy Limited X X X
31 Outotec OYJ X X X
32 Pennon Group Plc X
33 Petrobras Petroleo X X X
Brasileiro
34 PG & E Corp. X X X
35  Pinnacle West Capital X X X X X
Corp.
36  Reliance Industries Ltd X X
37 Repsol SA X X X
38 Rio Tinto PLC X
39  Royal Dutch Shell PLC X X X X X X
40  Saipem S.p.A. X X
41  Schlumberger Limited X X X
42 Schneider Electric SA X X X X
43 Scottish & Southern X X X
Energy PLC
44 Sembcorp Industries X
Limited
45 Severn Trent PLC X X X
46  Statoil ASA X X X X X X X
47  Suncor Energy Inc X X X X X X
48  Teck Resources Ltd X X X
49  Tokyo Gas Co Ltd X
50  Transalta Corp. X X
51  TransCanada Corp. X X X
52 Umicore SA X X X X X
53 Vale SA X
54 Vestas Windsystems A/S X X X X X X X X
55  Wartsila Oyj
56 Woodside Petroleum Ltd X
Total 15 12 13 13 16 22 20 20 20 16 15

Note: ‘x” means that the respective company appeared on the Global-100 list in the indicated year(s) and, therefore, it is
accordingly included in the sample for the analysis.
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(1) Broad Market

As the broad market index, we employ the S&P Global 1200, which is a composite index
comprising seven regional and country indices: S&P 500, S&P Europe 350, S&P/TOPIX 150 (Ja-
pan), S&P TSX 60 (Canada), S&P/ASX 50 (Australia), S&P Asia 50 and S&P Latin America 40.
The S&P Global 1200 is calculated in US dollars. The index captures 70% of the global market
capitalisation covering 30 countries inclusive of the countries of origin of the stocks in our SRI
E&RC stocks portfolio only except for the stocks from India and South Africa. The main selection
criterion for S&P Global 1200 is company size measured by its stock market capitalisation. Hence,
it contains predominantly large blue-chip firms. Additional selection criteria are stocks liquidity,
which is revised at a monthly frequency based on such indicators as stock’s annual value traded, its
float turnover and the number of days traded. The S&P Global 1200 index takes into account also
sectoral classifications and ensures balance between 10 main broad economy sectors with respect to
Global Industry Classification Standard (GICS).

(2) Energy Market Sector

We include the MSCI World/Energy Index as a benchmark for the energy sector. It is
designed to capture the large and mid-cap segments across 23 Developed Markets (DM) countries
(16 of which are common with the countries of origin of our SRI energy and resource companies
stocks). Moreover, it maintains sectoral classifications among seven energy categories that are again
common to our SRI E&RC stocks portfolio. The selection criteria are based on index construction
approach with a strong emphasis on index liquidity, investability and replicability, which allows for
cross regional comparisons across all market capitalisation sizes, sectors and style segments. Sim-
ilar to S&P 1200 Global index, securities in MSCI World Energy Index are classified in the energy
sector following the Global Industry Classification Standard (GICS).

(3) SRI Market Sector

In the SRI category, we use the FTSE4GOOD Global 100 (referred to, henceforth, as:
FTSE4GOOD) index as a benchmark. It includes companies with high environmental, social and
governance (ESG) ratings. The FTSE4GOOD index is designed to measure the performance of com-
panies that meet globally recognised corporate responsibility standards. The selection criteria are
revised on regular basis to meet market expectations and reflect the new developments in the CSR
practice. They rely on extensive market consultation process and are approved by an independent
committee of experts. The FTSE4GOOD inclusion criteria are split into five areas: (i) environment,
(i1) human and labour rights, (iii) supply chain labour standards, (iv) countering bribery and (v) cli-
mate change. Each of them is further divided into three categories: (i) policy, (ii) management and
(iii) reporting. Subsequently, there are indicators assigned to each of the policy, management and
reporting subdivisions. The number of the indicators that a company must meet depends on whether
it is classed as having high, medium or low impact in a particular area. Moreover, FTSE4GOOD
index excludes the companies with business interests in some industries, such as: tobacco producers
or weapons manufacturers.
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(4) Alternative Energy Market Sector

In the case of alternative energy market sector, we employ the FTSE ET50 index, which
is composed of global companies that are involved in clean energy related businesses. It is de-
signed for the creation of index tracking funds, derivatives and used as a performance benchmark.
The selection criteria of the index lead to a diversified mix of clean energy production and clean
energy technology and equipment provider companies. Therefore, during the selection process the
stocks are screened and weighted to ensure that the index is investable and also sufficiently liquid
for trading purposes. The FTSE ET50 index consists of companies from the list of 17 countries (9
of which are common with the countries of domicile of our SRI energy and resource companies
stocks). Furthermore, it maintains sectoral classifications among 8 industries including oil and gas,
materials and utilities that are, again, common with the industry types of the companies in our SRI
E&RC stocks portfolio.

We evaluate the performance of our portfolios against the four indices described above
both at price and total return definition levels.

First, we compare the results of the investment in the SRI E&RC stocks portfolio with the
‘price index’ (PI) versions of the four indices mentioned above. However, the SRI E&RC stocks
portfolio includes dividend payments, which is the income to investors holding these stocks. There-
fore, we also analyse the returns of SRI E&RC stocks portfolio against the ‘total return index’ (TRI)
versions of the four indices (i.e. the versions of the indices which include dividend payments) in
order to ensure that the comparison is conducted on equal ground. On the other hand, the ‘total
return’ versions of the indices are not commonly used by investors as conventional benchmarks.
Hence, we also perform direct comparison between the ‘price index’ versions of the indices and the
SRI portfolios without dividends.

5.2 Methodology

The Global-100 list was used to construct portfolios of global socially responsible energy
companies over the period from February 2005 to January 2016 (11 annual sub-periods) and their
returns were compared to the returns of the respective benchmark indices. Since the Global-100 list
is announced at the end of January each year, right before the meeting of the World Economic Fo-
rum (WEF) in Davos, we assumed that the first portfolio was constructed on the 1 February 2005.
The portfolios were then rebalanced each year on the last working day of January.

The selection procedure of stocks entering the portfolios was as follows. The companies
identified on the Global-100 list entered the portfolio in the first year and the portfolio was held
until the next Global-100 list was announced a year later. Stocks that no longer appeared on the
Global-100 were removed from the portfolio and the companies new to the Global-100 list were
included. Effectively, this means that we simulate the trades relying on buying stocks that appeared
on the list and selling those that were removed from it. This procedure was repeated every year until
the last year in our sample period.

As the Global-100 was an unranked list for a number of years (ranking has been only pro-
vided since the year 2010) rather than an index, it had to be assumed that each stock has an equal
weighting in the SRI portfolios. This means that a stock which remains in the portfolio from one
year to the next when the total number of stocks in the portfolio changes requires an adjustment
(either additional purchases or sells) in order to maintain the same equal weighting.

When a company was taken over and disappeared from the stock market in the period of
the duration of our portfolios, we assumed that the proceeds were kept in a non-interest bearing
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account until the portfolio was rebalanced. The reason for this assumption is that private investors
are less likely to insist on reinvesting the proceeds and may keep them in their current account until
the portfolios are re-shuffled.

The stock price data and dividend payments data were collected and included in the anal-
ysis of the SRI E&RC stocks portfolio performance. Data on prices and dividends was imported
from Bloomberg.

As mentioned above, similarly to Kempf and Osthoff (2007) and Brzeszczynski and Mcln-
tosh (2014), the returns of the SRI portfolios are compared to the returns of market indices. The
annual simple holding period returns for the SRI portfolios in two versions (with dividends and
without dividends) as well as for the following indices: S&P Global 1200 (price index), S&P Global
1200 (total return index), MSCI World/Energy (price index), MSCI World/Energy (total return in-
dex), FTSE4GOOD (price index), FTSE4GOOQOD (total return index), FTSE ET50 (price index)
and FTSE ET50 (total return index) were calculated for all 10 individual years and average annual
returns were computed for five-year sub-periods and for the overall ten-year period. In addition, we
analyse returns in both bull and bear market periods.

The results in these sub-periods allow to conduct a deeper analysis of the profitability of
SRI portfolios and to perform further robustness checks. The annual return was determined as a
simple holding period return with any dividends added. For the one-, five- and 11-year periods, the
average annual returns using the annual data were calculated. For other sub-periods, returns were
calculated using monthly data and then annualised to make them comparable with other periods.
Whether the differences between returns of the SRI E&RC stocks portfolio and the benchmark indi-
ces were statistically significant was assessed by a ¢-statistic.

We also analyse the performance of the SRI E&RC stocks portfolio by using the most
important risk-adjusted measures, such as the modified Sharpe ratio of Israclsen (2005) and the Cer-
tainty Equivalent returns (see, e.g., DeMiguel et al. (2009)), which were calculated for both versions
of the SRI E&RC stocks portfolio (with and without dividends) and both versions of all four indices
(total return indices with dividends and price indices without dividends).

The Sharpe ratio (Sharpe, 1966 and 1994) measures excess return per unit of total risk.
However, the classical definition of the Sharpe ratio suffers from inaccuracy errors and incorrect
assessment of risk when returns are negative in some sub-periods, so we calculated the modified
Sharpe ratio (MSR) of Israelsen (2005):

MSR = ER/SDER/absER) ()

where ER is the excess return defined as mean monthly difference between the portfolio (or index)
return and the risk-free return computed for # equal to 12, 60 or 132 months, respectively, and SD is
the sample standard deviation of the monthly differences of returns.

MSR is a commonly used measure to address the problem of negative returns and alleviates
the problems with the traditional Sharpe ratio.

Certainty Equivalent (CEQ) returns are defined as:

CEQ=fy~(y/2)6; )

where /1, and &; are the mean and variance of excess returns of a given portfolio or an index & and y
is the risk aversion parameter. The formulation of CEQ in (3) assumes a multi-period investor with
quadratic utility. The ‘normal’ level of risk aversion is at the level y=1, while higher (lower) values
of yindicate higher (lower) levels of risk aversion.
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Finally, we estimate parameters of the Fama-French three-factor model (Fama and French,
1992; 1993):

R,~R,=a,+p, RMRF,+, SMB,+f, HML,+¢ (4a)

pt

and the Carhart (1997) four-factor model:
R,—R,=a,+p, RMRF,+p,SMB,+ B, HML, +8, MOMENTUM, +¢,, (4b)

where R, is the return of the SRI portfolio in period # R, is the risk-free return in period #; R, is
the return of the world stock market index in period 7 and RMRF,= R, — R;; SMB, is the difference
in return between small-cap and large-cap portfolios in period #; HML, is the difference in return
between high book-to-market stocks (i.e. value stocks) and low book-to-market stocks (i.e. growth
stocks) in period t; MOMENTUM, is the difference in return between portfolio of stocks classified
as those that have strong momentum and stocks classified as those that have weak momentum and
g, is the error term.

The data for the explanatory variables used in models (4a) and (4b), i.e. for R, R, , RMRF,
SMB,, HML, and MOMENTUM,, were obtained directly from the Ken French database.* Defined
as Fama/French Global Factors and Portfolios, the factors data is constructed from the portfolios
of stocks of 23 different countries. We adopted the factor data from Fama/French Global Factors
because 16 out of 19 stocks in our portfolio are from the countries in the list of Fama/French Global
Factors.

Market factor is defined as the return of a region’s value-weighted market portfolio minus
the US one month T-bill rate. SMB is the equally weighted average of the returns of the three small

stock portfolios for the region minus the average of the returns of the three big stock portfolios:

SMB = 1/3 (Small Value + Small Neutral + Small Growth)— 1/3 (Big Value
+ Big Neutral + Big Growth) %)

HML is the equally weighted average of the returns for the two high book-to-market (B/M)
portfolios for a given region minus the average of the returns for the two low B/M portfolios:

HML = 1/2 (Small Value + Big Value) — 1/2 (Small Growth + Big Growth) (6)

MOMENTUM is the equally weighted average of the returns for the two winner portfolios
for a given region minus the average of the returns for the two loser portfolios:

MOMENTUM = 1/2 (Small High + Big High) — 1/2 (Small Low + Big Low). (7)

We also perform estimations of the Carhart (1997) model with crude oil returns as addi-
tional control variable based on the following model:

R,~R,=a,+p, RMRF,+p, SMB,+p, HML +f, MOMENTUM,+f, OIL +¢,, (8)

where: OIL, is the return of the Brent oil price.
Finally, we explore the impact of the crude oil price on the portfolio returns and we esti-
mate the parameters of the following model:

R,~R,=o,+B,OIL+¢, )

4. Available at the Tuck School of Business at the Dartmouth College website: http://mba.tuck.dartmouth.edu/pages/
faculty/ken.french/index.html.
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as well as the model where the dependent variable is defined as the excess return of the SRI portfolio
relative to the international stock market benchmark:

ER,=a,+B,0IL *¢, (10)
where ER,, is the excess return defined as the difference:
ERpr:Rpr_Rmr (11)

and where R, is the return of the world stock market index in period .

In the next section, we present the results of the analysis of the raw returns of our SRI
E&RC stocks portfolio and assess its performance relative to the selected benchmark indices as well
as using the risk-adjusted measures described above.

6. EMPIRICAL RESULTS AND DISCUSSION
6.1 Results for the SRI E&RC Stocks Portfolio
6.1.1 Raw Returns

The results of the preliminary analysis based on raw returns for the entire portfolio of the
SRI energy and resource companies stocks show that it did not outperform the broad market index
as well as other energy sector, SRI and alternative energy market indices in the 11-year sample pe-
riod from February 2005 to January 2016.

Table 3 presents average annual returns for our whole sample period of 2005-2016 based
on the simulation of investment in the energy and resource companies from the Global-100 list com-
pared to all four benchmark indices and reports also the values of the respective ¢-statistics.

Panel A in Table 3 reports the returns of the SRI E&RC stocks portfolio with dividends and
the returns of the benchmark indices in their price index version. Such comparison with stock mar-
ket indices is often used by financial market investors as well as business media, however it is not
entirely accurate because price indices by definition do not include dividends, while any investment
in stocks (e.g., in a portfolio of SRI energy and resource companies stocks such as the one investi-
gated in our study) in practice will benefit from the dividends paid out by companies. Nevertheless,
we start with such comparison because stock market performance relative to price version of stock
indices is often discussed in business media etc., so regardless of their validity for this purpose, they
are important benchmarks to which our results should first be referred.

As Panel A in Table 3 shows, there is a slight outperformance of the SRI stocks portfolio
relative to all four benchmarks. The average annual return is 1.89% and it is higher than the respec-
tive average annual returns equal to 1.20%, -0.24%, -0.63% and -0.42%, although the differences
are not statistically significant. However, the outperformance in the individual years in terms of the
numbers of the annual periods characterized by the superior results is broadly equal in all 5 cases:
the SRI E&RC stocks portfolio has outperformed the index benchmarks 2 times, while the indices
S&P GLOBAL 1200 TR Index, MSCI WORLD ENERGY TR Index, FTSE4GOOD TR Index and
FTSE ET50 TR Index have outperformed others 2, 3, 2 and 2 times, respectively.

Panel B in Table 3 presents the returns of the SRI E&RC stocks portfolio with dividends
and the returns of the benchmark indices in their total return versions. This comparison in Panel B is
the most relevant one from the practical point of view, because it allows (unlike the results in Panel
A) for direct assessment of the same type of returns (in this case: the returns including the dividends)
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and it reflects the actual investments outcomes (unlike the results in panel C which do not take into
account the dividends).

Panel B in Table 3 shows that there is no clear pattern of outperformance by either the SRI
stocks portfolio or any of the benchmark indices. In the full period from 2005 to 2016 the SRI stocks
portfolio achieved the average annual return equal to 1.89%, while the return of the S&P GLOBAL
1200 TR Index was 3.64%, the return of the MSCI WORLD ENERGY TR Index was 2.44%, the
return of the FTSE4GOOD TR Index was 1.13% and the return of the FTSE ET50 TR Index was
0.43%. The average value of the returns of these four benchmarks is 1.91%, which is almost exactly
the same as the return of 1.89% for the SRI stocks portfolio. Moreover, as in case of the results in
Panel A, the outperformance in the individual years in terms of the numbers of the annual periods
characterized by the superior results is also very similar in all 5 cases: the SRI E&RC stocks port-
folio has beaten the index benchmarks 2 times, while the indices S&P GLOBAL 1200 TR Index,
MSCI WORLD ENERGY TR Index, FTSE4GOOD TR Index and FTSE ET50 TR Index have
beaten others 2, 3, 2 and 2 times, respectively.

Finally, Panel C in Table 3 presents the returns of the SRI E&RC stocks portfolio without
dividends and the returns of the benchmark indices in their price index version. The purpose of this
comparison is to examine and compare the relative performance of our stocks which, at the same
time, illustrates the impact of dividends on the SRI stocks portfolio and on the indices.

In the full period from 2005 to 2016 the SRI stocks portfolio without dividends achieved
negative average annual return equal to -1.36%, while the corresponding value for the best per-
forming benchmark S&P GLOBAL 1200 Price Index was positive and equal to 1.20%. The av-
erage value of the returns of the four benchmarks is -0.02%, which shows that dividends played a
relatively more important role in the performance of the investigated portfolio than in case of the
benchmark stock market indices.

Apart from the calculation of the average annual returns and the returns in the single annual
periods, we also investigated the performance in other sub-samples, i.e. in the rolling 5-year long
periods and in the bull and bear market phases.’ Overall, the performance during the multiple-year
periods and during the bull and bear market conditions was mixed and the differences in returns
were not statistically significant, although the S&P GLOBAL 1200 Price Index has beaten others
most often in the 5-year long rolling samples and also in the bear market phases, while FTSE ET50
TR Index was the best performer in the bear market phases.

Despite the fact that there is no clear evidence of the overall outperformance that could
be detected in our results presented in all three panels in Table 3, the variation of returns over time
across the individual years shows an interesting pattern that we found in our study. Such effect can
be explained by two major events on the global market: the global financial crisis and the changes
in the level of the crude oil price.

First, the performance of the analysed SRI E&RC stocks portfolio was the worst in the an-
nual period 2008/2009, which directly follows the global financial crisis of 2007/2008. The total re-
turn of the portfolio was -42.39%, while the return excluding dividends was -44.36%. Nevertheless,
it needs to be emphasized that this result was still comparable with the changes of the benchmark

5. Bull and bear market periods were have been identified using the idea of non-overlapping ‘bull” and ‘bear’ phases
based on major peaks and troughs found in the stock market indices, presented in Gooding and O’Malley (1977) and Wood-
ward and Anderson (2009), i.e. based on the variability of the indices (S&P Global and MSCI World Energy in case of this
study). Bull market periods cover 99 months from 02.2005 to 10.2007, from 03.2009 to 04.2011 and from 10.2011 to 01.2015
and bear market periods cover 21 months from 11.2007 to 02.2009 and from 05.2011 to 09.2011. We report the results for
bull and bear market sub-periods as additional illustration of the broader picture regarding our overall findings, which indi-
cates what happens in the bull and bear market sub-samples.
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indices over the same period, which also suffered severe losses. Hence, this negative performance
is clearly related to a broader stock markets trend after the global financial crisis.

Second, the worsening performance of portfolios starting from the annual period 2011/2012
onwards coincides in time with a decline of the crude oil price, which started to slide down from
its peak in 2011 (which was the second peak in our whole sample period after its previous peak in
2008). The decrease of the crude oil price was first gradual and then substantially accelerated after
2013. More importantly, the performance of portfolios has been worsening also in relative terms
after 2011. We interpret this effect as the impact of declining crude oil price on the profitability of
many companies, which business directly (or indirectly) depends on crude oil price levels and which

stocks were part of our portfolios.®
6.1.2 The Effect of Dividends

Our calculations allow us also to extract the impact of dividends on the SRI E&RC stocks
portfolio performance, which can be directly conducted by comparing the results for the variants of
portfolios with and without dividends that are contained in the respective panels in Table 3.

The average annual return of the SRI E&RC stocks portfolio in the variant where the div-
idends were included in the calculations is 1.89%, while in the variant where the dividends were
excluded it is -1.36%. This result has a very straightforward interpretation and also practical impli-
cations for stock market investors, which are as follows.

First, the difference in the annual average return that is substantially over 3% (i.e. 1.89%
minus -1.36% equal to 3.25%) is large, which indicates that dividend payments matter to investors
who allocated their funds in the stocks from our SRI E&RC stocks portfolio. Second, as mentioned
in the previous section, the dividends play a relatively more important role in the performance of the
investigated portfolio than in case of the benchmark stock market indices.”

Third, in terms of the qualitative conclusions it makes also considerable difference whether
dividends are added or excluded from the calculations, because the annual average return is either
positive or negative in these two cases, hence leading to either the overall investment profit or the
overall investment loss.

Therefore, dividends appear to matter in the performance of the analysed SRI E&RC stocks
portfolio and its individual stocks.

Our results also mean that the SRI energy and resource companies tend to pay relatively
large dividends, which is another important finding of this study.

6. This finding is clearly supported subsequently by the estimation results of the parameters of the Carhart model with
crude oil price returns as a control variable (discussed later in this paper). The respective estimates of the parameter for crude
oil returns are statistically significant and positive, which means that the SRI E&RC stocks portfolio returns are related
indeed to oil price returns in the same direction. Therefore, the negative oil price returns starting from the year 2011 are
associated with negative returns of the SRI energy and resource stocks portfolios.

7. The comparison of data for average dividend yield indicators for different industries also supports this effect. For
example, in our sample period the average dividend yield for the energy industry stocks from the MSCI World Energy Sector
Index and S&P Global 1200 Energy Sector Index was 2.84% and 2.94%, respectively, while it was as a rule lower for other
industries, e.g. 2.38% for the financial industry stocks from the S&P 500 Financials Sector Index, 1.33% for the information
technology stocks from the S&P Global 1200 Information Technology Sector Index or 2.16% from the MSCI World Health
Care Index etc.
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6.1.3 Risk-Adjusted Performance

In the next step we turn towards the analysis of the risk-adjusted measures, such as the
modified Sharpe ratio (MSR) and Certainty Equivalent (CEQ) returns, as well as the evaluation of
the portfolio performance based on the Fama-French and Carhart models.

The values of the modified Sharpe ratio (MSR) are presented in Table 4. They show similar
pattern of worsening performance of the SRI E&RC stocks portfolio over time, which is also con-
sistent with the evolution path of the crude oil price.

The values of Certainty Equivalent (CEQ) returns are presented in Table 5 for three vari-
ants representing normal risk aversion of investors (y=1), lower risk aversion (y=0.5, i.e. half of
normal risk aversion level) and higher risk aversion (y=2, i.e. double the normal risk aversion level).
Similarly to Tables 3 and 4, they illustrate the same pattern of results for the profitability of the SRI
E&RC stocks portfolio with superior performance in the first two 5-year sub periods (2005-2010
and 2006-2011) and then a substantial deterioration with subsequent underperformance in the next
periods.

In the next step we move to the analysis of the Fama-French three-factor model and Car-
hart four-factor model, which are the most widely used multi-factor models for explaining the
performance of investment funds or stock portfolios. Due to space considerations, we focus here
on the presentation and discussion of the more extended specification of the and Carhart four-factor
model, which encompasses the Fama-French three-factor model, however all the results are avail-
able upon request.

In all regressions we first tested for the presence of possible seasonality. Next we per-
formed tests for autocorrelation and heteroscedasticity. For autocorrelation we used Ljung-Box Q
test and for heteroscedasticity we applied the ARCH test of Engle (1982). When heteroscedasticity
was present in a model, it was addressed by estimating an appropriate GARCH class model. Auto-
correlation was removed by adding autoregressive (AR) and/or moving average (MA) terms.

Table 6a presents the estimation results of the parameters of Carhart four-factor model
represented by equation (4b). In the whole sample only the market factor RMRF, is statistically
significant (estimate of 1.07 significant at the 1% level). In the sub-samples, the RMRF, variable is
significant in all the 5-year long sub-periods and in most of the single-year sub-periods. The SMB,
HML, and MOMENTUM, factors are mostly insignificant in the sub-samples.

The estimation results of the alpha (constant) parameter presented in Table 6a show that
it is negative but statistically not significant in the full period from 2005 to 2016. In the shorter
5-year sub-periods, its estimates are positive and statistically significant® in the first two sub-sam-

8. The positive and significant estimates of the alpha may imply market inefficiency, however we found this effect only
at the beginning of the whole analysed period, so the conclusions about market efficiency have to be carefully formulated.
Moreover, a comprehensive investigation of market efficiency would require access to very detailed microstructural data for
individual trades and this was beyond the scope of our study. Therefore, we can only conclude that our results might suggest
some market inefficiency, although a clear lack of consistency in overperformance points towards the validity of the adaptive
market efficiency hypothesis (AMH) proposed by Lo (2004 and 2005) (some more recent evidence on AMH is provided
e.g. by Urquhart and McGroarty (2014 and 2016) or Manahov and Hudson (2014), among others) rather than efficient mar-
ket hypothesis (EMH). Adaptive market hypothesis incorporates the principles of evolution, such as: adaptation or natural
selection, to explain financial markets mechanisms. It is consistent with the evolutionary model of individuals adapting to
a changing environment using heuristics. In the context of our study, according to the AMH, the stock prices reflect the
information that combines environmental conditions and their movements are the result of interaction of different distinct
groups of investors. Under the AMH, the degree of market efficiency is a function of such factors as the number and type of
competitors in the market or their adaptability to the evolving market conditions. There are also important theoretical impli-
cations of AMH in light of our research and the results reported in this paper provide empirical support for them: (1) relation
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ples (2005-2010 and 2006-2011), however they are becoming negative and statistically signifi-
cant in the last three sub-samples (2009-2014, 2010-2015 and 2011-2016). This pattern is entirely
consistent with the findings presented earlier in Tables 3, 4 and 5 for the raw returns and for other
risk-adjusted measures.’

Table 6b presents the results from the estimation of the Carhart model with the fifth vari-
able, i.e. the crude oil returns, which serve as the control variable. Its estimate for the entire period
is positive and equals 0.1016 (statistically significant at the 1% level). With other estimation results
for other variables broadly unchanged in comparison with Table 6a, this finding means that the
crude oil price was an important factor in explaining stock returns of the companies from the SRI
E&RC stocks portfolio, which is not very surprising given that many of them are directly involved
in crude oil business or their financial situation heavily relies (directly or indirectly) on the crude
oil price.

However, an interesting effect is the pattern of results for the crude oil returns estimates
across all the 5-year sub-periods, which shows a clear decline in the value of the estimated param-
eter over time (and loss of significance) from 0.0884 (significant at the 5% level) to 0.0014 (not
significant), although they are positive in all these sub-samples. This finding means that the crude
oil price movements have been an important factor in explaining the SRI E&RC stocks portfolio
returns, but their influence weakened over time.

We further explore the role of the crude oil price movements using additional models in
sections 6.3 and 6.4.

In the next section 6.2, we also investigate in more details the performance of the SRI
E&RC stocks within different sub-groups.

6.2 Results for the Sub-groups within the SRI E&RC Stocks Portfolio

In the next step, we inspect more closely what actually happens inside the entire SRI
E&RC stocks portfolio by investigating the performance of stocks from the individual sectors. Sub-
sequently, we focus on the analysis of two broader groups of stocks: oil related companies and non-
oil related companies.

The results across the distinguished 9 sectoral groups differed quite substantially. The
best performing sectors were Alternative Energy and Gas, Water and Multiutilities, which stocks
achieved the highest returns equal to 9.44% and 7.17%, respectively, while the worst performing
sector was Mining characterised by negative return equal to -16.55%. All returns for the whole 11-
year period (February to January) from 2005 to 2016 for the individual sub-sectors within the SRI
E&RC stocks portfolio (in the variant with dividends) are presented in the Appendix in Table A1l.

between risk and reward is unlikely to be stable over time, (2) investment strategies perform better in certain environments
and worse in others, (3) profit and utility maximization are secondary objectives for investors, whereas their primary goal is
survival and (4) survival is achieved through innovation (given that the risk-reward relationship is time-varying in nature,
adaptation to changing market conditions is a natural way to behave and to achieve a desired level of expected returns in
financial markets).

9. Although the Fama-French and Carhart models are time series models and they are based on time series data (in
case of this paper on data at the monthly frequency of observations), such databases can be treated also as panel data, if the
portfolio returns are disaggregated into individual stocks returns. Therefore, as a robustness check, we created such database
in panel data format and estimated the Fama-French and Carhart models using panel data estimations. The results were qual-
itatively very similar to the traditional time series approach where portfolio returns were not disaggregated into individual
stocks returns (i.e. the estimates of the parameters of the Fama-French and Carhart variables were very similar in terms of
value and statistical significance). We do not report those results due to space limitation, but they are available upon request.
We would like to thank two anonymous referees for suggesting this interesting idea.

Open Access Article



40 / The Energy Journal

‘spor1od 1894-9[3UlS dAIINIISUOD AL S19A00 por1dd reak-ordnnA (S "Arenuef € 03 K18NIQo, ,s] WOIJ SYJUOW 7 SI9A0 porrad
1204-9[3uIS (§ "porrad yey) 10§ onex Y Sy 1SAYSIY oy yim xopul 1o orjoptod ayy Ajruept 13 ur payySiysiy sjo) (¢ seandy ySyy 2anisod
9BOIpUI SIdqUUNU Plog *( "SUINIAI JO SIOUIIP A[YIUOW Y] JO UONRIAIP pIepue)s djdures oy SI (7§ pue ‘A[oAnoadsar ‘sypuowt ¢ 10 ()9
‘71 03 Tenba u 10} poINduIod WINJI 92IJ-)[SII PUB WINJAI (XIPUI J0) O1[0F310d 2} U2IMIOq SOUIQYIP A[IUOW UL SE PAUYIP UINJAI SSIOXD
ST Y7 Q1M (yasqrmydS/AA = YSIV (SO0T) US[OBIS] WOIJ BINULIOJ O} UO Paseq pje[nofed sem onel adreys payrpow oy, (] :SAION

9560°0 9+00°0- 1¥S0°0 120070~ 1€L0°0 L2000~ 6500 02000~ L0OLO0 1€00°0- 1ONIBIN Teog
€900 9€97°0 1100 010€°0 0LS0°0 €€ST0 L1+0°0 ILPE0 LTSO'0 9167°0 RN (g
90L0°0 €€€0°0 9t+0°0 $$70°0 67900 ¥8r0°0 $0°0 20L0°0 8LS0°0 8Tr0°0 potiag g
8700 01200 8€0°0 SIST0 75500 10000~ 69€0°0 6€ST°0 9L50°0 $000°0- 910Z-110T
9€50°0 $$90°0 0Tr0'0 wLoTo 0950°0 70600 L6€0°0 SEPT0 0550°0 1000°0- S102-0102
+¥290°0 0€€T°0 0050°0 19§70 78500 €81°0 18¥0°0 L96T°0 76500 wiro $102-600T
C180°0 S000°0~ LS00 9100 66900 7950°0 79500 6650°0 L890°0 1200°0 €107-800C
+060°0 20000~ 69500 20000~ 60L0°0 TTLO0 29500 1¥00°0 L90°0 07€0°0 2102-L00T
8€60°0 1000°0- 950°0 2000°0- £€690°0 €9¥0°0 78500 100070~ 6090°0 €LST0 1102-900C
S160°0 01€0°0 ILv0°0 £€000°0- 26900 SILO'0 SI1S0°0 1000°0- LS00 9561°0 0102-S00T
spouad reak-ardnnyy
1150°0 €000°0- SS¥0°0 600000~ 9590°0 1100°0- 000 10000~ 1SL0°0 S100°0- 9102-S10T
$¥0°0 00000 800 88€T0 °s00 0000~ 02200 SI6T°0 £5¥0°0 €000°0- ST0Z-410T
12€0°0 bLES'O Y0€0°0 6110 0T€0°0 PorIo $620°0 €€TV0 SLY0'0 +000°0- PLOZ-€10T
YLEO'O 0101°0 88€0°0 S6LE'0 S1S0°0 orzro L9€0°0 899€°0 9L50°0 7180°0 €102-2102
1SL0°0 +¥100°0- €50°0 1000°0- 8YL0°0 100000~ 1€50°0 00000 +¥290°0 80000~ 2102-1102
€8L0°0 9¥80°0 9t90°0 8S61°0 9690°0 6SI€°0 €LS0°0 616770 ¥290°0 €ISTO 1102-010T
0680°0 8797°0 6290°0 €0 67900 97T€°0 L£€90°0 809%°0 0990°0 L9T€°0 0102-600T
€921°0 §S00°0- 79900 1€00°0- 80600 92000~ 10L0°0 62000~ 560°0 0+00°0- 6002-8007
£€€80°0 68LT0 €LE00 £€000°0- §950°0 ¥8IT°0 99€0°0 1000°0- 01500 0687°0 8002-L00T
12600 11000~ L0SO'0 €000°0- 0L90°0 90000~ €€90°0 0000~ 6620°0 £608°0 £002-9007
L990°0 0€€€°0 8100 €197°0 26900 [$344] SET00 LY8Y0 9€+0°0 0€PS°0 9002-S00T
as USI as ASIW as ASIW as ASIW as ASIW
asn Xapuy YL 001 XopU] Y L 101005 Xopu] YL onfoyuod spowaq seof-23us
AL XHANI 0513 dS.Ld [8QO[D AOODYISLA AB1oug pEop IDSIN 0021 18q01D d®S SH20IS DARH TS

*SIIPUI YILWYIUI] JO SUOISIIA XIPUI UINJAI [8)0) 3Y) 10J PUE (SPUIPIAIP YPIM) orjojyaod $300)s
DUNH IAS A3 10§ 9[0T 03 SOOT WO ((7S) SUONEIAd( Paepue)S pue (Y1) sope ad.aeys payIpoIAl ;4 dlqeL,

Open Access Article



Socially Responsible Investment and Market Performance / 41

‘A JO [9A9]

UOISIOAR YSLI UOAIS © 10J poriad jet)) 10J anfea (§7,) 1s9Y31Y 9y Yy xopur Jo orjojirod ayy Ajrzuapt £o13 ur payyS1ysiy s(jo) (¢ 'seady G0 aanisod ojesipur szoquinu pjog (g "UOISIOAL YSLI JO
S[OAQ] (10MO]) JOYTIY 21BIIPUI SaN[BA (JOMO]) IOYSIY S[IYM ‘[ ST UOISIOAR YSLI JO [9AQJ] JEWLIO, 9y, *A1[IN oneIpenb yiim 101soAUl poLdd-1nu & SOWNSSe (j7) JO UONR[NULIOY ST, “1ojourered
UOISIOAR SLI 9Y) ST 4 PUB  XOpUI UB 10 01]0j310d © JO SUINJOL $S90XA JO AOUBLIBA PUB UBIW Y} d1e Yo pue 77 a1oym Yo (g /4)-"17 :se pouyoap d1e swmnadi (§7)) uafeamby Kurena) (] :sa10N

%zL's %61+ %STH- | %666 | %St | %9Ts b0t %l0v- | %bSE | %sSh | %b0s %6 %sgE | %OLE | st e eog
%LT1 %Ll %L | %LTE | %OTI | %9rl %Sl %STL | %9EL | %OFl | %9ST %61l %L | %P | %Lbl wouew (g
%970 %600- %600~ | %IT0 | %600~ | %I00- %10°0 %IT0 | %00 | %800 | %Ilo %90°0 %ITO | %LT0 | %9r0 pouag [
%E10- %Er0 %SO | w0 | wezl- | %l00- %IS0 WTh0- | W0S0 | %sol- | %00 %S0 WHEO- | W0 | %L60r 91021102
%90°0 %690 %60 | %I80 | %6ho- | %I70 %8L'0 %SEO | %680 | %SO | %8TO %E80 %P0 | %E60 | %9T0- stoz-o10z
%Pr0 %g0'T %ELO | %OTT | %Igo | %b90 %011 %060 | %IEL | %60 | %0 %L %860 | %LET | %s8s0 102600
Wz 1- %ET0- %0l'0- | %00 | %or0- | %60 %L00- %ST0 | %8I0 | %CT0- | %S0 %10°0 WLTO | %9TO | %010 £102-8007
%l01- %690- %I00 | %6TO- | %bTO- | %090 %<5 0- %ITO | %EL0- | %l00- | %0r0r %ort - %6E0 | %900~ | %010 210z-L00T
%E60r %sL 0 %9I0- | %Ero- | %650 | %6ror %65°0- %800 | %9T0- | %LL0 | %Lz0 %50 %0T0 | %sI0- | %L80 110z-9002
%s50- %180 %I00 | %Lr0- | %6L0 | %El0- %0L 0" %OTO | %EEO- | %960 | %L00 %590 %SE0 | %LTO- | b0 0102-5002
sporag Ieak-oidnmpy
%s80- %0v0- %S0T | %lSo | %IsT | %o %620 W1 | %Tro- | %TT | %90 %hz 0 %Ll | %LE0 | %0IT 910z-5107
%970~ %60 %r0l- | %680 | %960~ | %910 %S0 %60~ | %0 | %980~ | %ll0r %ESD %pg0- | %0 | %lsor stoz-rioe
%68T %9l %LE0 | WOl | %Tll- | %h9T %ITL %0 | %ITE | %l01- | %L9T %eTL UPP0 | WETT | %60 Pl0z-€10z
%¥T0 %I %LE0 | %ITT | %0 | %Igo %0F'T %IS0 | %STI | %0£0 | %be0 %ebT %S0 | %IET | %80 c10z-T10e
%shT- %Lt0r %Ls0r | %SE0r | %sol- | %0zt %EE 0" %6T0- | %ITO- | %erl- | %90 %sz0r %slo- | %bl0m | %6el- zloz-110e
%S00 %S8'0 BILL | %l | %SIT | %950 %90'1 %O6L | %IST | %LET | %IS0 %91l %80T | w6ST | %lbl 110z-0102
%S %0TT %ETT | %EST | %O | %b6T %0F'T %EST | %ELT | %9TE | whlT %087 %E6T | %E8T | %les 01026002
%s6's- %El's- %TLE | %6t | %sos- | %or's- %6t W%IEE | %srv | %09t | %ot %08+ %OUE | %ieh | %Lt 6002-8002
%e'L %60 %160 | %SEo- | %ITL | %86l %88°0- WOl | %6TO- | WHEL | %SIT %80 WSUL | %szo- | vl 8002-L002
%60 %6L0- Wivl- | %001~ | %EET | %991 %990~ %6l'l- | %980~ | %SET | %stl- %09°0- %0l- | %oL0- | %0PT £002-9002
%l %0 %6ST | %S0T | %sIT | welt %90 %ET | WITT | %l | %t %Lb0 %S6T | %Il | wiet 9002-500¢
Gt | o | T | TN | e | G| | s | STANL | O | G| | s | S|
0514 001 %4919 ,@M_M moolo | OwwA 0514 001 194919 ,@MM weelo | ouwa 0514 001 99919 >w.__w\% ®QIO | OWRA | spousg mes-afuig
asiy | GO0DVASLE Y PUAR a»s s aspy | GO0DVASLE | PEoR a»s s aspy | (00OVASLE | PEOA a»s s
=4 [=d So=4

*SIIIPUI MIBWYIUIQ JO SUOISIIA XIPUI UINJI.I [€)0) IY) 10J PUE (SPUIPIAIP YIIM) o1joj)10d $)20)s
DU IS Y3 10} 9107 03 SO0T Wwod) (7 =4 pue [ =4 ‘() =4 :s19)oweaed uoISIdA® YSLI 10J) sw.Injada (j7)) yudfeAanby Ajurerd) :¢ dqel,

Open Access Article



42 / The Energy Journal

(9eLz0=4d) £2505€'9=(ODNT

. . . (zLozstn) (L181¥8'T) (95081L0) (6LESTH 0) (ILTT10°0) _
(o= D0 L =010 | LsLiLLo $10 o 0102261~ 8EVE600 1688€10- LLV6890 £25€00°0 olozslo
(66v20=4) 1€2£299 = (0D

. - . (0€£15650) (11690L0) (8¥2£29°0) (19166€0) (6966000 ~
(0= LLTol <010 | wesosso $10 <l 1114820 55 SLOIYG | 0£L9€T0 w5 LVLYEO'] €2L1000- slozvioe
(10Lz0=4d) 62568€'9 = (ODN'T

. . . (96€516°0) (OLYLOET) (S1S190D) (86£02H'0) (T18910°0) _

( wwww__u% o wwcmmm o hu_,wo.ww. | e $10 ol p6L819'- €1L629°0 LhIvEE’] sax PSGYES'T 9L¥800'0- rloTelo
ANmABNAo.HmewwmmS\HA © qu_zu_ . (60£095°0) (98L159°0) (009€1L°0) (zzzieo) (L§s€10°0) ~
Lot o or e ey | 0RO s10 el L9FLTO'I- 681SEr 0" €L6YEL 0 44 99TE88 0 85E700°0 €10z-z10e
(Sevzo=d) 6vzL1L9=(ODNT

i e . g (L06£ST0) (1zzzzso) (TTZ8L50) (80+621°0) (S65L00°0) _

( m%mw%o\ wwwwwwwowmo.mw. L | e §10 a 0822100 9EElT10- 811090 stx SPET60'| 68L010°0- eloz-iioe
(2887°0=4) 9696819 =(01)A'T

o ey . (ELL6ET0) (€P€0LT0) (008£0€0) (89€£60°0) ($L0S00°0) .

GM%MV%M&WMKLN.\& Mo_“ww.m ve6rve 0 S10 ¢ POPESE 0- $0959°0 6ELVPE D s BSPS00'] 2210000 Hoe-otoz
(rsvz0=d)899=(0DT

N L . (#99+07°0) (602699°0) (0106560 (88L91€°0) (28¥6000) _

( mw_mo_mommnawvmww _@@Mmomm. A $10 cl L9TT61 0 15656L 0~ L8L118°0- + 6LT8V80 816600°0 010T-600
(z8cT0=9d) $961LL9=(ODNT ) j } . }

N Sy . (8vTr1°0) (81560€°0) (9TIZre0) (LTL$80°0) (16L£00°0) -

( m%wwmmnawvumo_w_m__m%mm. L] ETeer $10 o #45 TSOESSO0 #5 9ETPO0'1- £ 986£2L0 sax 120L0F'1 0850000 600T800
(8z1L0=9) 6€6916T=(ON'T j . . |

. . . ) (898828'0) (TIzsst o) (296882°0) (96L600°0) _

(s6L 0= d) s6£2°9 = S.:o 8E668L0 S10 1 (1zests o) €05090°0- P12100°0 s £11898°0 2686000 8002-L00T
(1zs£000=4d) 9€1HE 11 NeIS-g 90TSSL'0
(z11£0=9) 00L876'S = (ODN'T

. . . (0r8L86°0) (€P0F0TT) (1502r60) (15880L0) (TPOr10°0) ~
Aw%wwwou m%wmwou, Mo_:ww L | 10 e 1169950~ SLETOI' z101S6°0- wx 16VTHL1 285200°0- £002°9002
GN%M.D. uwvaw Mwnwo%m\u%o szq 8Ll $10 (ProLrE D) (£29921'D) (LIP1E60) @ivory'n (L1$900°0) »
QNM _w%oﬁ y wmww_%so.wsm.m Ves8LLO ¢l 9660L9'1 SOVP6E0 Tr10s90- 690550 LPE600'0- 9002°500¢

s1891, onsousel( g pasnlpy | poyw | oz djdureg WNININON "TNH "ans Iy JUDISUO0D SpoLIdg 1eak-o[3ulg

‘spor1dd-qns aedA-3jdnnuw pue -3[3uIs [enplaIpul
9} Ul pue 9] (7 Arenuep 0) §O07 Arenaqd,J woijy djdures 3I13ud Y} Ul [POW J10)IeJ-IN0J }Ieye)) Jo sidjdweaed Jo s)nsdt uonewinsy 89 dqey,

Open Access Article



Socially Responsible Investment and Market Performance / 43

‘(syoxy0e1q UI pajrodar axe sanjea-d 9Anoadsax
II3Y}) $1097° HOYV Sururewar Aue 10y 359} oy} se sSe[ ()] I O1SBIS AT 93 JO AN[BA 3} PUB UOHR[LIO0INE I0F S} 3y} St sTe[ (0] YIm onsnels ) xog-3unlT oay) Jo anjea Yy Onsne;s
159)-,] Y} JO an[eA ) dpnjoul s3sa) dnsouderp pajyrodar oy, (S *A)1O1SEPIISOIAIOH [BUONIPUO.) JAISSAITIYOINY PISI[EIAUIN) = HOYYD PUk AJ101SEPIdS0Ia}oH [BUOIIPUO.) SAISSAITIYoIny =
HOYV ‘saxenbg 35807 ATBUIPIO = STTO SPOYIAW UOTEWINSI 0} IPIND) "S[OPOUT SILIAS W} UO PAsEq Ik SU0ISsaIFal [[ (§ “sojdures aA1j0adsar oY) Ul syjuOwW Jo JIoquinu oY) se pajrodar st oz1s
orduwreg (¢ "[oA] 1°( 18 JUBOYIUSIS 4, PUB [9AJ] G()'() I8 JUBOYTUSIS 4y “[OA] [()°() 38 JUBOYIUSIS 44y (SB PAJBOIPUL ST 2OULDYIUSIS [BON)STILIS (7 “S)IOSOBIQ UI PAPN]OUT I SIOLD prepue)s (] :SAJON

(9g610=4) £€9895° €1 =(0DN'T

(zoro=d) gs6 11 =(0DO (+HT1860°0) (856602°0) (0€120Z°0) (£25890°0) (2r1£00°0)
(000000°0 = d) 9€1¥9 vt I8Is-1 886L0L°0 ST10 [43! 00S110°0 1L8S8T0 09910 s 8697L0 1 862000~ 910T-S00T
s1891, onsouselq apasnlpy | poyp | ezs aidwes | wainawow TWH "GN LAWY visioo pouad [In;f
(6568°0=9) 7718767 = (ODN'T
(€s90=4d) 1£5L'L=(0DO (250L81°0) (089£82°0) (6£8882°0) (sr8701°0) (1L1100'0)
(000000°0 = d) ZHOOL Lt 1eIS-d LO6EELO S10 09 s 8€S019°0- s [SLOLLO 0£6SS1°0 sxx 926990 L % 0182000~ 9102-110T
(Love'0=9d) ze0s107 = (ODN'T
(6v6'0=4d) 80L6'€ =(0DO (9LETST'0) (0LL8IZ'0) (8¢84T0) (9£€080°0) (695€00°0)
(0000000 =49) 61+St'LS IeIS-d 6¥8T6L°0 ST10 09 3% SOITIY 0~ % SSOITH O L1TE6E0 5% 0002901 xx VL8L00 0~ S102-010T
(9rs60=4d) ¥Iv1e8€=(O0DNT
(6690=4d) 16LTL=(0DO (6L2880°0) (0r1+12°0) (29€957°0) (L1€080°0) (665€00°0)
(000000°0 =) 01660°59 1eIS-q YE6C18°0 ST10 09 % EVILST0- 0898010~ 9€TCTIT'0 5% 8SE6S0'[ xx LE0600°0~ #10T-600T
(659L°0=4) L06£959=(0DN'T
(tzzo=4d) tizzr=0DO (8751800 (66£€61°0) (91LLET0) (S85+90°0) (ZLEE00 V)
(0000000 =d) 690201 18IS LY9TL8 0 ST10 09 9691€0°0 xx 8S1ETY 0 xx SOEV8Y'0 s3% SS8TYI'] 29t00°0- £102-800C
(0s160=4) 218029 ¥ = (OD'T
(c1g0=9d 15 11=(0DO (995800 (156502°0) (660€270) (98L£90°0) (287€00°0)
(0000000 =d) 6217C'T6 18IS~ 1180980 ST10 09 9619600 % €C00LY 0 6091¥C°0 sx% POSLYT'L 8901000 C102-L00T
(0625°0=19 62tze06=(ODNT
(08'0=4d) 6L£19=(0DO (5£5060°0) (1L6¥22°0) (9rb8270) ($602L0°0) (885€00°0)
(0000000 = d) 8€6£9 7L 18IS-g STIEEY0 ST10 09 0696800 % 1165870 9007800~ 5% OCLYIT'L % C1SL00°0 110Z-900T
(0zsy'0=1a) 801698'6 =(ODN'T
(995°0=4d) Ls¥9'8=(0DO (80€L60°0) (690652°0) (TL98vT0) (LF9£80°0) (S6L£00°0)
(0000000 = d) 66£58°09 18IS-q 68CC08°0 ST10 09 % €L8081°0 % 6VE9FY 0~ 7919¢€0°0 33 EVEVIT 3% 10P010°0 0102-500T
§1$9, dnsousgel(q A pasnlpy POyIOIN ozig ajdureg WNINTNON "TWH "TNS AN upISU0> SPOLIR{ Jedk-adnniy

(panunuod) :eg JqeL,

Open Access Article



(Lvez0=4d) 0LsS¥6'9 = (ODIN'T

. . . (112091°0) (bL6L6TT) (LLOTLOTD) (#SP99L0) (1886990) (bSET10°0) .
@MW_ o0 mwmmwmwwmow% L | ToBesLo | s10 al 6ZIK01°0- £98509'1- £25€65°0 SHISE00r 0PPS10°] L8000°0 9102510
(20s€0 =) 19605€ = (0D

. . . (760£81°0) (Ls9TLY0) (6TLS18°0) (98LT€L'0) (Z098€5°0) (61+910°0) _
QMMM o ww_wwww%wwmo.mw- L | e 10 a £V6790°0- 6099020 +% THO0SO'T SLSIELD # LTEIST'L +1900°0- s1oz-yioz

0=d o=

AMNOM OH IvQOVNMO ~O Ol AAO —vvové“— . (+T6$0€°0) (L92266'0) (8F8YET1) (098001 (€8091+0) (905910°0) -~
awwwm.oo.o\\ Q%wmhom.wo.wﬁm-m 9006570 S10 al PIIETO TL6EL6 0" 886858°0 $STI80'l o ESLIOV | S8YS10°0- plozeloe
(£892°0=4) 8,£907'9 = (ODN'T

i~ o . (S0LEOT0) (5926190 (00€8¥L0) (L8618L°0) (6S¥8£€°0) (SL6¥10°0) .
:Mwwm%o\w%m_mw%w A_o,mw-m ST9098°0 S10 cl 1LL700°0 1ShZT0'1- S08€TH 0~ 6L01¥1°0- 4 T161880 €12700°0 tlozeioe
(L7850 = D) 1L68SL°€ = 0D

i~ e . (+T6951°0) (00r18Z°0) (089€$5°0) (80520L'0) (899€¥1°0) (LS1800°0) .
Amww%%o.\mwwwmwmw A_o.wwwm S6LLE80 10 cl ¥S65L0°0 6T9LT00- 10Y0Z 10" POLYER O s 661TLO°L | LVOZTIO0- coztioz

0=d =

AENM w 0= vﬁ_wwmmmcmn _m\ A% WWEA 2652560 $10 a (z50021°0) (L$82TZ°0) (092982°0) (T6rLIE0) (L0LEGO0) (£68+00°0) 1102-0102
(0110000 = 0) 04901 <h AR €E8PLI0 T€989€°0- 9r1$90°0 6LTEPT0 #ix 6T9ES60 | 8LS100°0-
Awm%wm,o. Hmvn_womhoww.m\HAAo wwv_)_u_ / . 1 (826070°0) (S196£0°0) (886€11°0) (T6vT9€0) (2600L0°0) (I¥#100°0) _
(oestoo oty e Oy | EETEO00 S10 a + LO90TL 0" #4 OPSECTO" $OEE61S0- | 4 16VITUT- | was LESSTEO | 4k LPIEIOO 01oz-6002
(6z17'0=4) 627420'S = (0DN'T j ) } . ) }

~ o . (€€L880°0) (LST161°0) (£010$8°0) (0Z08¥L'0) (8€LETT'0) (L0610°0) -~
@%mw%o.mwvmm_mwowmo.w%m (892660 10 c LLIT600 £ 8590050 6165€9°0- 1€£99L°0 £2 TOTLITL | £50000°0- 600800
(560L°0 =9 671866 = 0D

. N . (96L9¥1°0) (612§29°0) (1ZT1+96'0) (185015°0) (LOSHTIE0) (61L210°0) -
a M%B_ o w%wm _@M.mo,www- .| $10 o £0SP10°0 696L5L0 PEPERO0- 202100~ | #x SEITLSO £61600°0 8002-L00
(8€2z0=4) v£8L56'9 = (ODINT

. K . (PEERIT0) ©srizo'1) (09zzLr'1) (L9LEL60) (S0L6SL0) ($£9910°0) .
Awmwww%m\ﬁ_wmw_w MM.A_O.W%.; 8I1IsT0 S10 a 888880°0 1ThLTS 0" $S1015°0 LI€€86°0- + 8816861 EPSE00'0 £00z9002
(rorzo=4d) o1zrrL9=(0DNT ) ) . . ) j

. . . (Leg6T1°0) (P89LPL'0) (191€81°1) (zozrzg0) (2$99r1°0) (90£600°0) _
:mmm%wm%mm%ww%.ﬂwm 69v0LL 0 S10 cl 859€50°0 24 VT6LEOT 125%90°0- 8£€610°0 0r9P070 ISPLI00- 90025002

)9, onsouser(q 21 pasnlpy poylN | ezi§ odureg "TIo WNINTNOWN "TNH "TNS LRI upIsHo? SpoLIdd 1eak-o[3ulg

44 | The Energy Journal

‘spor1dd-qns aeaf-ojdiynw pue -9[uls [eNPIAIPUI 3Y) UI PUR 9] (7 Alenuef 0} SOO7 A1enaqd
wo.j djdures 3Irud 3Y) ul A[BLIBA [0)UO0D B SB SWLINJI.I [10 IPNID YIIM [9POU 10)I8J-1N0J JIey.Ie)) Jo s1ajoue.ed Jo synsa.a uonewnsy :q9 d[qey,

Open Access Article



Socially Responsible Investment and Market Performance / 45

‘(syo3orIq Ul paytodar ore sonjea-d oAnoadsax
I10U}) $1090 HOYV Sururewar Aue 10y 3s9) oy} se sSe[ (] YIM OUSIeIs AT 9y JO on[eA oy} Pue UOHE[OLIO0INE 10J }s9) Ay} s s3e[ (] Yim onsness ) xog-SunlT oy Jo onfea oy ‘onsnels
1801~ 2y} JO anjeA oy} opn[oul s3sa} onsouSerp partodar oy (S AIIO1SEPIOSOINIH [BUONIPUO.) JAISSAITIY0INY PISI[EIOUAD) = HIYYL) Pue AI101SEPIosOIoloH [BUONIPUO)) JAISSIISIYOoINY =
HOYYV ‘sarenbg 1580 A1eUIpIQ = STO :SPOYIOW UOHEBWISI 0} IPIND) "S[OPOU SILIDS QW) UO PAseq I SuoIssaIfal [y (1 “sojdures oapoadsar oy ur syjuow Jo soquinu ay) se payrodai st 9z1s
ordwes (¢ "[oA9] 1°( e JuBOYIUSIS 4, PUB [9A] G()'() J& JUBOYIUSIS 4y [OAS] [(°() J& JUBOYIUSIS 4, :SB PIJEOIPUI ST OUBOYIUSIS [BO1SHEIS (7 "SIOOLIQ UI POPN[OUL Ik SIOLID PIEpue)S (] :SOION

(IvLz0=4d) 1€59121 = (ODWT

o et . (82LrE0°0) (r12060°0) (9€2861°0) (65861°0) (025690°0) (016200°0) _
s%mvw%mmw_mme%w%mw& 1£902L°0 S10 el w48 TEO1010 €TILI00- 6€18€7°0 606101°0 #: 0ITITOT | 61€200°0- 9105002

s153 L, ansouser( A pasnlpy | pomsN | ezis ajdureg 10 WNINTNOW TH ‘GNS TN ijsuoo poiad M4
(9968°0=4) 2828167 = (0N’

. . . (66€£$0°0) (L19681°0) (0L606T°0) (81LZ6T0) (6YSETT0) (062+00°0) -
sm_owwoo.ouwwm% mh.ummo.www-u vL06TLO $10 0 $8€100°0 w0 SLOOTO'0" 1S201L°0 8ETSSI0 | %4 8S8S90'T | 68LLO0C" o1ozioz
AﬁMﬁWOOHWV&MNMBOwM|HAAO WvOE\H . (99€250°0) (89€0S1°0) (00002T°0) (66¥9vT0) (86¥280°0) (285€00°0) .
ooy et ey | 70 S10 0 6E77L0°0 +% TL69GE 0" LETRIE0 00TIEE0 | swx I6LISOL | s LOELOO'O" s10cotoz
(€v26'0=D Tl6LSh v = (ODIT

. . . (506650°0) (958880°0) Or1S17°0) (+2099Z°0) (TL8280°0) (9¥9€00°0) _
smwww%ou\g%wmw Mm.ummo.w%-m 0c6e1s0 §10 09 €81650°0 180L¥1°0- LLOS80'0- 0LETYO'0 % 601650 T | 5 619600°0- ¥102-600¢
(0588°0=19) 260160°S = (ODN'T

i . _ . (9191+0°0) (€1L180°0) (£92961°0) (8€09vT0) (0LT0LO'0) (08€€00°0) -
Ao%mm%o\mﬁ i wo,www.m 661TLE0 S10 0 L6ELED'D LLI0E0'0 s+ €9GV6E0" |+ ILLSTHO | sxxSPESITT |  SELBOOO- £10T800¢
ANVAMOO ”M@&%OONBN Vl”AAO WVO—ZJ . (F6€1$0°0) (892+80°0) (9v0F0Z'0) ($28€2T0) (£¥$L90°0) (86+€00°0) -
sow%%m\ %Nww Mo.w no.wsm-m £60598°0 10 09 219890°0 £€5260°0 #4 EHOTEYO- 9810L1°0 wax VEEOOT'T 0500000 ¢1oz=Lo0c
(€719°0=9) 1868%1'8 = (0D

. . . . (5696£0°0) (L6¥880°0) (L¥802T0) (LE6YTT0) (6T15L0°0) (£8+€00°0) -
s%mw%ou\g%wm _N%m.ummo.mw-u wLovE0 §10 09 #01L5L0°0 9229800 w4 129EPY 0" YO8SE10- #x OSSPITL | 58899000 110275002
(L15€0=4d) 952011 =(0DWT

i~ e . (1116£0°0) (986€60°0) (+8+0ST'0) (PSLTHT0) (90L+80°0) (00L£00°0) -
smwmmoo.o\ w%wwwwmwmo,ww. L e S10 0 44 P6E880°0 +0910L1°0 188L0%°0- 8LOSYO'0" | xex LSOOST'T | s T61600°0 010z-s002

s1531, dnsouseI(y A pasnlpy | pomeN | ozis ajdureg 10 WNINTNOW T ‘GIS AN uisu0o SPOLIdd Jeak-ordniny

(panunuod) :q9 dqeL

Open Access Article



46 / The Energy Journal

These sectoral differences in performance, as well as the findings from the previous section
about the statistical significance of the crude oil returns variable, prompted us further to examine the
performance of the SRI E&RC stocks divided into two broader groups: oil related companies and
non-oil related companies.

The selection of stocks to these two groups was based on companies that are: (1) energy
and resource stocks which are largely oil related and (2) energy and resource stocks which are
not oil related. In the case of the former group, companies from the mining industry, oil and gas
industry and oil equipment, services and distribution industries were chosen. The companies in the
latter group were formed from industries such as alternative energy, electricity and gas, water and
multi-utilities.

The results depicting performance of the oil related companies and non-oil related compa-
nies are reported in Tables 7a — 7d and they reveal very interesting additional patterns.

Tables 7a and 7b present the returns for the whole 11-year period (February to January)
from 2005 to 2016 for the oil related companies stocks portfolio (with dividends), for the non-oil
related companies stocks portfolio (with dividends) and for the total return versions of the bench-
mark indexes.

A direct comparison of the average annual return for the whole sample period from 2005
to 2016 reveals a striking result: an investment in the oil related stocks portfolio would have led
to the average annual loss equal to -4.27%, while the non-oil related stocks portfolio would have
delivered average annual profit equal to 4.61%. The result of the oil related stocks portfolio was
consistently worse than al/l the benchmark indices returns, whereas the result of the non-oil related
stocks portfolio was consistently better than all the benchmark indices returns (which were: 3.64%,
2.44%, 1.13% and 0.43%).

Moreover, the oil related stocks recorded only 5 positive returns out of all 11 annual sub-pe-
riods and 2 positive returns out of 7 in the 5-year long sub-periods. On the other hand, the non-oil
related stocks recorded 8 positive returns out of 11 annual sub-periods and 5 positive returns out of
7 in the 5-year long sub-periods.

Similar picture emerges from Tables 7c and 7d presenting the values of the modified Sharpe
ratios for the oil related companies stocks portfolio (with dividends), for the non-oil related com-
panies stocks portfolio (with dividends) and for the total return versions of the benchmark indexes.
The average annual modified Sharpe ratios for the group of oil related stocks for the entire period
from 2005 to 2016 is negative and equal to -0.01, while for the group of non-oil related stocks it is
positive and equal to 0.18.

The results for the variant of the SRI E&RC stocks portfolio without dividends for the oil
related companies stocks portfolio, for the non-oil related companies stocks portfolio and for the
price index versions of the benchmark indexes are presented in the Appendix in Tables B1 — B4 and
they show similar patterns as those discussed above in this section.'

10. Furthermore, these results provide additional interesting evidence regarding the impact of dividends on portfolio per-
formance. The average annual return of the oil related stocks portfolio is -7.00%, while the version with dividends achieved
-4.27%, which means a difference of -2.37%. However, in the case of the non-oil related stocks portfolio, the average annual
return is 0.57% while its version with dividends achieved 4.67%, which means a much larger difference of -4.04%. This
comparison shows that dividends mattered considerably more in case of the non-oil related companies than for oil related
companies.
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6.3 Impact of Crude Oil Price on Performance of SRI E&RC Stocks Portfolio

The results presented in previous sections clearly point towards the existence of a relation-
ship between the SRI E&RC stocks portfolio financial performance and the dynamics of oil price
returns. Therefore, in this section we specifically focus on this issue and we investigate it deeper
by trying to answer the question how the crude oil price movements affect the returns of our SRI
E&RC stocks portfolio. We also provide evidence regarding how this relation evolved over time.

Table 8a presents the estimation results of parameters from model (9) for the SRI E&RC
stocks portfolio returns with the crude oil return as the explanatory variable. It shows that in the full
period the estimate for the crude oil returns is positive and it equals 0.3004 (significant at the 1%
level). Moreover, the estimates of this parameter are also always significant in all sub-samples and
they are consistently significant in all 5-year sub-periods and in all single-year periods.

A closer inspection of the evolution of the estimates for crude oil returns across all 5-year
sub-periods proves that they increased from the level of 0.2053 in 2005-2010 to 0.4862 in 2009-
2014 and then declined to 0.2634 in the last period 2011-2016. This pattern confirms the results
reported and discussed earlier indicating the importance of the crude oil overall and it illustrates its
declining role over time towards the end of our sample period.

Table 8b presents the estimation results of parameters from model (10) for the SRI E&RC
stocks portfolio excess returns (defined as the difference between the SRI E&RC stocks portfolio
returns and the returns of the world market index) with the crude oil return again as the explanatory
variable. It shows that, similarly to Table 8a, the crude oil returns are also statistically significant
and positive in the entire sample period as well as in most sub-periods. Furthermore, Table 8b re-
veals the same effect as previously detected and discussed, i.e. that the crude oil price importance
weakened at the end of the analysed sample period. The estimates of crude oil return variable were
quite stable in the first six 5-year long sub-periods from 2005-2010 to 2010-2015 at the level be-
tween 0.09 and 0.13 (estimates significant in all these cases), but subsequently they dropped to 0.05
(estimate not significant) in the last sub-period 2011-2016.

This finding for the SRI E&RC stocks portfolio excess returns means that the crude oil
price directly affects not only the returns of the stocks of SRI energy and resource companies, but it
has also an impact on their returns measured relative to the general market conditions (as captured
by the world stock market index). This is an important conclusion from this study. The relationships
discussed in this section are shown in Figure 1.

6.4 Relevance of the Crude Qil Price for Performance of Oil Related Stocks and Non-oil
Related Stocks from the SRI E&RC Portfolio

Finally, in this last section we investigate the performance of stocks divided into two
groups, i.e. oil related and non-oil related companies, and the relationship between their returns
(referred to henceforth as: */R, and "*'R , respectively) and the crude oil returns as the explanatory
variable.

Table 9a reports the estimated parameters of models for the oil related stocks. The estimate
for the whole period of the crude oil return variable is positive and equal to 0.4318 (significant at
1% level). In the 5-year periods the crude oil return increases from 0.4211 to 0.5604 and then drops
at the end of the sample to 0.3070.

This pattern of estimates is similar also in case of the models for the non-oil related stocks
presented in Table 9b, but their values are roughly twice as low. The estimate for the whole period of
the crude oil return variable is positive, however it is equal to only 0.1897 (significant at 1% level).
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In the 5-year periods it displays the same pattern, but it increases from 0.2257 to 0.3266 and then
drops at the end of the sample period to just 0.1425.

These findings show that the movements in the crude oil price had more influence on the
performance of oil related stocks rather than on the non-oil related stocks, which is not surprising.
However, the results in Tables 9a and 9b allow us also to measure the magnitude of this difference: it
appears that crude oil price returns are related fwice as strongly to the performance of the SRI E&RC
oil related stocks than to the performance of the SRI E&RC non-oil related stocks.!!

7. CONCLUSIONS

The main objective of this study was to examine whether the performance of the stocks of
the SRI energy and resource firms is superior relative to the major benchmarks and whether portfo-
lios composed of such companies can outperform the market.

We first calculated the raw returns and assessed the performance of the portfolios relative
to the broad, energy sector, SRI and alternative energy market indices. We report that in the entire
11-year period (February 2005 - January 2016) the annual average performance of the SRI E&RC
stocks portfolio was neither consistently superior nor consistently inferior compared to the corre-
sponding returns of all the benchmark indices. Overall, we found that the market does not penalize
or reward the energy and resource companies for adopting the SRI practices'?, however their perfor-
mance relies heavily on the changes in the crude oil price.

When the entire sample is divided into oil related stocks and non-oil related stocks, we
discovered that an investment in the oil related stocks portfolio would have led to the average an-
nual /oss of -4.27%, while the non-oil related stocks portfolio would have delivered average annual
profit of 4.61%. The performance of the oil related stocks portfolio was consistently worse than all
the benchmark indices returns, whereas the result of the non-oil related stocks portfolio was consis-
tently better than all the benchmark indices.

Another important finding from our study is that the dividends mattered quite a lot for the
analysed SRI energy and resource stocks portfolios and the individual stocks, because their inclu-
sion in the calculation of the total returns substantially increased their performance.

The analysis of models of the SRI E&RC stocks portfolio returns with crude oil return as
the explanatory variable shows that in the full sample period the estimate for crude oil returns is
positive and significant at 1% level. However, across all 5-year sub-periods the estimate of crude oil
return variable first increased between 2005-2010 and 2009-2014 periods and then declined in the
last period 2011-2016. This pattern confirms our other results indicating the importance of the oil
price, but also illustrates its declining role over time towards the end of our data sample.

11. It is noteworthy that the literature has not yet extensively focused on the effects of oil price changes on firm-level
stock returns, which would allow for a more in-depth analysis (given that firms within the same sector naturally exhibit het-
erogeneous responses to oil price changes). The lack of empirical evidence in this area is related to the fact that there exist
very few studies that rely on the firm-level portfolios construction (see a review by Degiannakis et al. (2014)). Only a very
limited number of papers report results based on firm-level data. They show that individual firms’ stock returns respond to
changes in oil prices (see Boyer and Filion (2007), Scholtens and Wang (2008), Narayan and Sharma (2011) or Tsai (2015)),
yet the evidence about the nature, magnitude and variation of these reactions is scarce. Hence, our paper also contributes to
this particular new line of literature by addressing the gap in research on the effects of oil price changes on company-level
stock returns, which was identified in a review paper by Degiannakis et al. (2014).

12. Given that firms chase multiple objectives and the maximisation of their share price (or maximisation of shareholder
value) is just one of them, the situation within which the companies analysed in this study are not being penalised for adopt-
ing the SRI principles may already be sufficiently satisfactory for them if they gain, indeed, social acceptance etc.
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In the models with the excess returns, we also found similar effects, which implies that
crude oil price directly affects not only the returns of the SRI energy and resource companies stocks,
but it has also an impact on their returns measured relative to the general market conditions (as cap-
tured by the international stock market index). This is another important conclusion from this study.

Our findings also provide evidence that the movements in the crude oil price had more
influence on the performance of oil related stocks rather than on the non-oil related stocks. Fur-
thermore, we measured the magnitude of this difference: it appears that crude oil price returns are
related twice as strongly to the performance of the SRI E&RC oil related stocks than to the perfor-
mance of the SRI E&RC non-oil related stocks.

Finally, our analysis shows that the group of SRI energy and resource companies from the
Global-100 list in the 11-year period 2005-2016 has been limited to 19 countries of origin includ-
ing 16 developed nations. This indicates that in many emerging economies, where production and
consumption of energy and natural resources are substantial and steadily growing, the SRI related
criteria are yet to be fulfilled by the firms from these countries.

The findings from this study have broad important policy implications for financial market
regulators and environmental protection agencies in addition to the investors who allocate their
funds in energy and resource companies stocks (including alternative energy firms). They also
should raise awareness among stock market investors to mobilise capital in more sustainable ways
and, possibly, to channel it towards more sustainable methods of energy production.
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APPENDIX

Results in the Appendix depict the returns for the individual sub-sectors within the entire
SRI E&RC stocks portfolio as well as the returns for the oil related companies (without dividends)
and the non-oil related companies (without dividends).

Table A1 presents the returns for the whole 11-year period (February to January) from 2005
to 2016 for the individual sub-sectors within the SRI E&RC stocks portfolio (with dividends).

Tables B1 — B4 present the returns for the whole 11-year period (February to January)
from 2005 to 2016 for the oil related companies stocks portfolio (without dividends) and the non-
oil related companies stocks portfolio (without dividends) and for the price index versions of the
benchmark indexes: 1) Global broad market (S&P Global 1200), 2) Global energy market (MSCI
World Energy), 3) Global SRI market (FTSE4GOOD) and 4) Global alternative energy market
(FTSE ET50).
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