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Impact of Country-Level Sustainability on the Performance of Global Equity Portfolios

Abstract

Driven by increasing attention to sustainability issues as well as superior financial
performance of firms with sustainable business practice, sustainable investing is
becoming mainstream. Currently, investors incorporate firm-level environmental,
social, and governance (ESG) criteria into their investment decision to tilt portfo-
lios towards firms performing well on ESG. To overcome drawbacks of the current
micro approach to sustainable investing, such as massive divergence in ESG
ratings or bias towards large cap stocks, this thesis introduces a macro approach
to sustainable investing by using country-level sustainability (CLS) as a proxy for
ESG exposure. A new data set covering sustainable development indicators for
more than 50 countries from developed and emerging economies in the period
1987-2020 laid the foundation for a novel CLS index. Regressing CLS against
ESG scores using panel regression models provided evidence supporting a pos-
itive macro—micro sustainability relationship. Having analyzed the performance
of different CLS strategies that were inspired by smart beta and common ap-
proaches to sustainable investing revealed that CLS increased the exposure to-
wards ESG and could have enhanced risk-adjusted returns. However, after ac-
counting for risk factor exposure, in most cases, CLS strategies neither added

nor destroyed value compared to market capitalization-weighted benchmarks.
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1 Introduction

Whether it’s the pressing climate crisis, a large share of the world’s population
living in poverty, or the absence of human rights in some parts of the world, there
are major challenges to sustainability around the globe. With the United Nations
Sustainable Development Goals (SDGs), in 2015, a global framework was intro-
duced that prompts the whole society and especially private sector entities to
make the world more sustainable (United Nations, 2015b). With business playing
a central role in sustainable development, environmental, social, and governance
(ESG) criteria emerged to monitor firms’ progress on the SDGs (Huber et al.,
2018). Fueled by rising awareness on sustainability issues as well as an exten-
sive body of research finding evidence for a positive relationship between sus-
tainable business practice and financial performance, investors are increasingly
incorporating ESG criteria into their investment decision (Friede et al., 2015; PRI,
2020). Deutsche Bank (2018) projects assets managed by an ESG mandate to
account for 99 % of global assets under management (AUM) by 2035.

In an attempt to capitalize on the rapid growth of sustainable investing, rating
agencies and data providers established hundreds of ESG rating schemes, which
often diverge heavily in their scores for single companies, and thus can result in
very different investment decisions (Lehmann, 2019; Wong & Petroy, 2020).
Moreover, without mandatory corporate reporting on sustainability issues in many
countries and with small-sized firms not having ESG disclosure mechanisms in
place, evaluation of sustainability in business practices can be challenging and
cause portfolio bias (Deutsche Bank, 2018; PRI & MSCI, 2016). Additionally,
there is concern over unaudited ESG data and a lack of regulation of ESG ratings

potentially leading to greenwashing and capital misallocation (ESMA, 2021).

Using country-level sustainability (CLS) as a proxy for the national level of sus-
tainable business practice might be a promising alternative to the current micro
approach to sustainable investing. With national institutional factors facilitating
the widespread adoption of sustainable business practice and the private sector
being indispensable in national sustainable development, the macro—micro rela-
tionship is twofold. Besides government-imposed regulation, other institutional

drivers, such as societal pressure and cultural dimensions, were reported to
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having a significant effect on the level of sustainability in national business
(Alonso-Martinez et al., 2020; J. L. Campbell, 2006; Halkos & Skouloudis,
2016a). In return, due to firms’ social responsibility as by far the largest employer,
often extensive environmental footprint, as well as major role in driving national
competitiveness, micro-level sustainability scales up to the macro level (de Lar-
derel, 2009; Seitz, 2015; Shinwelli & Shamiri, 2018). This macro—micro sustain-
ability relationship has received little attention in research. While preceding stud-
ies reported a positive relation, they were either limited to a small set of countries
or did only take into account single dimensions of sustainability (Hult et al., 2018;
Zhang et al., 2019). Even less research focused on the relation between CLS and
firms’ financial performance. However, two studies found evidence for an inverse
relationship between CLS and cost of debt capital, indicating a positive link be-

tween CLS and financial performance (Hoepner et al., 2016; Stellner et al., 2015).

Assuming a positive relationship between macro- and micro-level sustainability,
this thesis is the first to analyze the impact of CLS on the performance of global
equity portfolios. The MSCI ACWI Index (ACWI) served as a global equity bench-
mark and its underlying country equity indices, which cover more than 50 devel-
oped and emerging market countries, as starting point to build CLS-integrated
portfolios for the period 1988-2021. Therefore, a novel CLS index was calculated
after aggregating a new empirical CLS data set covering more than 100,000 data
points from various sustainability indicators for 52 countries during the period
1987-2020. In addition, CLS scores were matched with mean country-level ESG
scores into a panel data set, allowing to provide new empirical evidence on the

macro—micro sustainability relationship by utilizing panel regression techniques.

The thesis starts with a background section on portfolio theory and asset pricing
models to outline quantitative concepts the empirical part draws upon. It further
gives an overview on sustainable development and sustainable investing. This is
followed by a review of related literature, which channels into the development of
the underlying research hypotheses. The next section outlines the study’s meth-
odology as well as characteristics and sources of the underlying data. Finally,
regression results and portfolio performance are presented and discussed
(Timo Engelbertz, May 2021).
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2 Theoretical Background

Divided into two parts, this section builds the theoretical foundation of the thesis.
The first part outlines quantitative methods that are used to construct global eqg-
uity portfolios and measure their performance. Beginning with the concepts of
Modern Portfolio Theory and the Capital Asset Pricing Model, portfolio perfor-
mance measures and the rationale of the value-weighted market portfolio are
introduced. This is followed by an overview of multi-factor models explaining the
motivation of deviations from the market portfolio. As the objective of this thesis
is to analyze the impact of CLS on portfolio performance, the second part of this
section covers theoretical background on sustainability. After defining sustaina-
ble development, landmarks on the way towards the SDGs are highlighted. Next,
criteria to evaluate firms’ sustainability performance are explained. Finally, com-

mon approaches to sustainable investing and market projections are outlined.

2.1 Portfolio Theory and Asset Pricing Models

2.1.1 Modern Portfolio Theory

In 1952, Nobel prize winner Markowitz published his theory of efficient portfolios
in the Journal of Finance. The ideas introduced by Markowitz laid the foundation
for what is today known as Modern Portfolio Theory (Fabozzi et al., 2002). Under
the assumption that investors are risk averse and rational, Markowitz (1952) in-
troduced a mathematical model that allows investors to maximize the expected
return of a portfolio of assets at a given level of risk or to minimize the risk of a
portfolio at a given level of return. The return of a portfolio comprising N assets i

is the weighted sum of the individual assets’ returns R;. This can be written as:

R, = zN:wiRi (1)

i=1
where:

w; = weight of asset i in the portfolio

A portfolio’s risk is measured by the portfolio’s variance:

N N
0'5 = ZZWinO'ij (2)

i=1 j=1
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By implying the covariance g;; of the assets i and j in measuring portfolio risk,

Markowitz showed that portfolio risk is not reduced by simply increasing the num-
ber of assets. Rather, investors need to add assets with low covariance. Thereby,
the variance of one asset offsets parts of the variance of the other asset. As a
result, the portfolio’s variance is less than the weighted average variance of the

underlying assets and portfolio risk is reduced. The covariance can be written as:

0ij = 0i0jpij 3)
where:
o = standard deviation of an asset

pi; = correlation between assets i and j

However, no matter the level of diversification, according to Markowitz, “diversifi-
cation cannot eliminate all variance” (p. 79). Due to broad market dynamics and
the resulting correlation among assets, there will always be remaining risk. Nev-
ertheless, using return, volatility, and correlation estimates as input parameters,
Markowitz introduced an optimization model that allows investors to create port-
folios that minimize portfolio variance or maximize portfolio return. Further, by
drawing a mean-variance efficient frontier between these tail-portfolios, investors
can choose from portfolios lying on every point of this frontier, which maximize

return for a given level of risk or minimize risk for a given level of return.

While Markowitz solely included risky assets in his theory, Tobin (1958) inte-
grated a risk-free component in the construction of efficient portfolios. Assuming
that investors can borrow and lend at the same rate, meaning they can buy risky
assets on margin or invest in a risk-free asset, Tobin separated portfolio construc-
tion into two steps. First, using the concepts of Portfolio Theory, investors should
identify the optimal, or most efficient, portfolio of risky assets. Then, the decision
needs to be made whether and how much to lend or borrow at the risk-free rate
R¢. This depends on the risk aversion of the investor. Tobin’s two-step method to
portfolio construction is known as the Separation Theorem. The following figure
illustrates how every investor ends up combining the risk-free asset with the same

portfolio of risky assets of the efficient frontier, the tangency portfolio.
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Return

R¢

Efficient Frontier

Risk

Figure 1 Combination of the Risk-Free Asset With the Tangency Portfolio (own figure based on Perold, 2004)

When drawing lines from the return of the risk-free asset to any portfolio lying on
the efficient frontier, the line tangent to the efficient frontier is the one with maxi-
mum slope. Thus, the tangency portfolio is the best portfolio to be combined with
the risk-free asset. No other portfolio offers more return per unit of risk. Under the
inclusion of risk-free lending and borrowing, the efficient frontier turns into a
straight line, which is called Capital Market Line, and the slope of that line is
known as Sharpe Ratio. In his study on the performance of mutual funds, Sharpe
(1966) introduced a measure to make funds’ performance comparable. When
comparing investment portfolios, a higher Sharpe Ratio indicates a higher return

relative to the level of risk. This return—risk ratio can be written as follows:

Rp_Rf

Sharpe Ratio =

(4)

Op
where:

g, = standard deviation of portfolio’s excess returns

Depending on their risk tolerance, investors move along the Capital Market Line,
separating their funds between the tangency portfolio and the risk-free rate. The
tangency point represents a 100 % allocation to the portfolio of risky assets and

every point above represents portfolio combinations including leverage.
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2.1.2 Capital Asset Pricing Model and Jensen’s Alpha

Building upon the concepts of Markowitz and Tobin, Sharpe (1964) and Lintner
(1965) introduced the Capital Asset Pricing Model (CAPM). The CAPM also as-
sumes that investors can borrow and lend at a risk-free rate. Further assumptions
are that investors have access to the whole universe of risky assets, use the
concepts of Portfolio Theory, and have the same expectations regarding return,
volatility, and correlations. Based on these assumptions and the insights from
Tobin’s Separation Theorem, all investors choose the tangency portfolio for the
risky part of their portfolio, which therefore has to be the value-weighted market
portfolio (Fama & French, 2004). If an asset would not be included in the tangency
portfolio, demand for it drops, the price falls, and the expected return rises, which
in turn causes the tangency portfolio to move to a new point where the asset is
included. The same principle holds the other way around. Finally, asset prices
are cleared, resulting in equilibrium and an efficient market portfolio containing all

available assets in proportion to their market capitalization (Sharpe, 1964).

As mentioned earlier, according to Markowitz (1952) there remains a portion of
risk that cannot be eliminated by diversification. Sharpe (1964) coined the kind of
risk that can be diversified, unsystematic, and the remainder, which results from
changes in overall economic activity, systematic risk. With the market portfolio
being completely diversified, it exposes investors only to systematic risk. Thus,
when assessing the return of an asset as a function of its risk, only its respon-
siveness to changes in the overall market is relevant. In the case the asset is
unaffected by systemic changes, it returns the risk-free rate. The CAPM intro-
duced a formula to compute the return of an asset taking into account the sensi-
tivity of its return to that of the market. The sensitivity, called beta, is the slope of

the regression of the asset’s against the market’s returns and is written as:

Oim
Bi= — (5)

o5
where:

o;m = covariance of asset i with that of the market m

In order to arrive at the final CAPM formula for computing the return of an
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individual asset, the market risk premium, which is the return of the market port-

folio in excess of the risk-free rate, is adjusted by the beta factor of the asset:

R; = Rs + Bi(Rm — Ry) (6)
where:

R,,, = return of the market portfolio

In the case B; = 1, the asset is perfectly correlated with the market portfolio, and
therefore results the same return. If g; > 1, the asset’s return has to be greater
than that of the market portfolio as compensation for additional risk. For g; < 1 the

asset returns less than the market because it has less systematic risk exposure.

Following Sharpe’s study on the performance of mutual funds, Jensen (1967)
published a paper in the Journal of Finance evaluating the performance of more
than 100 mutual funds within a 20-year period. Drawing on the assumptions and
theory of the CAPM, Jensen presented a risk-adjusted performance measure that
yields insights about the predictive ability of fund managers and its impact on the
funds’ performance. Jensen claims that there might be managers successfully
predicting security returns, for example, through insider information. If so, those
funds should earn higher returns than expected by the CAPM. In order to account
for the prediction ability, Jensen added a new term a to the CAPM equation.

Solving for a results a portfolio’s excess return adjusted for systematic risk:

ap =Ry — [Rp + :Bp(Rm - Rf)] (7)

For a > 0, the fund manager is assumed to have superior prediction abilities. In
contrast, portfolios with negative « yield inferior risk-adjusted returns. On average
and net of expenses, Jensen found an a of almost 0, though slightly negative.

This is in line with the theory of efficient markets, which will be outlined next.

2.1.3 Efficient Market Hypothesis
In his book A Random Walk Down Wall Street, Malkiel (1999) suggested that a

blindfold monkey could select securities as good as experts just by throwing darts
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at pages of the Wall Street Journal. The idea is based on his assumption that
stock prices follow a random walk model. According to Malkiel (2003), a random
walk can be understood as “(...) a price series where all subsequent price
changes represent random departures from previous prices” (p. 59). Asset prices
following a random walk should be the consequence of Famas’ (1970) Efficient
Market Hypothesis (EMH) where efficient markets “always fully reflect’ available
information (...)” (p. 383). With market participants having access to all available
information, this would imply that stock prices are unpredictable and hence there
should be no opportunity to generate above-market returns without bearing
greater risk. Taking into account different sources of available information, Fama

introduced three ways to test for market efficiency.

Weak form tests for market efficiency are conducted using historical series of
prices and returns as the source of information. In the case of weak form effi-
ciency, prices cannot be predicted by technical analysis based on historical data,
because this information is already reflected in the prices. Thus, prices follow a
random walk. According to Fama, performed studies on weak form efficiency
strongly support the EMH and the random walk theory. Next up, tests for semi-
strong efficiency take into account newly released public information, such as
earnings announcements or news about share buybacks. Again, Fama refers to
studies conducted by himself and other scholars that find evidence for the EMH.
Finally, studies on the strong form of capital market efficiency test for the reflec-
tion of insider information in asset prices. In this case, corporate insiders and
experts working at security exchanges were found to have monopolistic access

to information which they are able to capitalize on.

2.1.4 Multi-Factor Models

Although the majority of studies find that the average investor is not able to gain
positive alpha, repeatedly, there are outliers that gain abnormal risk-adjusted re-
turns (Carhart, 1997). However, starting with Ross’ (1976) Arbitrage Pricing The-
ory (APT), there emerged a strain of research that explains superior returns by
exposure to various systematic risk factors that are not captured by the CAPM
beta. Unlike the CAPM, the APT does not assume that all investors act in the

same manner and hold the value-weighted market portfolio. Instead, the APT is
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based on the theory of arbitrage. In the case an asset has a lower expected return
than another asset with the same systematic risk, some investors will become
aware of the disequilibrium, sell those assets, for example, through shorting, and
allocate the proceeds to the asset with a higher expected return. When all arbi-
trage opportunities have been exploited, asset returns follow a linear multi-factor
model. While the CAPM explains the cross-section of asset returns by the expo-
sure to a single systematic risk factor, the APT accounts for multiple factors in its

linear model, which can be written as follows:

R =Rf + By + -+ Bindn + & (8)
where:
Bin = beta of asset i to the nth factor
A, = systematic risk factor premium

g = error term (unsystematic risk of asset i)

In order to derive risk premia on specific factors, one builds factor portfolios that
have a f = 1 on the specific factor and g = 0, meaning no sensitivity, to the re-
maining factors. Running a multiple regression of the assets’ returns on the fac-
tors gives the factor-specific g coefficients. As the APT assumes investors to hold
diversified portfolios, the unsystematic risk component of an asset, represented
by &, can be neglected in a portfolio setting, as it will approach mean and variance

zero when the number of assets increases (Bodie et al., 2012).

The APT does not state specific factors to be used, though, in a study later pub-
lished by Ross together with Chen and Roll (1986), a factor model was introduced
that takes into account innovations in macroeconomic factors, such as surprises
in inflation or interest rates. However, today the most common factors used in
modelling asset prices are fundamentals that describe specific stock characteris-
tics (Bender et al., 2013). Adding two systematic factors to the CAPM, namely
size and book-to-market, Fama and French (1993) established their renowned
three-factor model. Empirical evidence showed that small-sized firms tend to gen-
erate lower earnings, especially after economic downturns. Moreover, firms with

a low stock price relative to book value generate lower earnings compared to
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firms with a relatively high stock price. Based on these findings, Fama and French
suggest that higher returns of small firms and firms with high book-to-market ra-
tios, can be explained by premia compensating for those risk factors not captured
by the CAPM. The small minus big (SMB) premium is derived by sorting firms
based on market cap and then subtracting the returns from the value-weighted
portfolio of firms above the median size from the returns of the portfolio consisting
of firms below the median size. Similarly, the high minus low (HML) premium is
calculated after sorting by book-to-market ratios and then subtracting returns of
the bottom third from returns of the top third portfolio. Expanding the CAPM by
the SMB and HML factors results in the three-factor model (Bodie et al., 2012):

Rit — Rpy = a; + Bim(Rmt - th) + BismpSMB; + Bigm HML; + €;; (9)

Jegadeesh and Titman (1993) found evidence that buying past winners and sell-
ing past losers is a superior trading strategy. Looking at a 3- to 12-month period,
stocks that performed well in the past continue to do so in the following period.
Conversely, stocks that performed poorly tend to keep up the negative trend. An-
alyzing mutual fund performance, Carhart (1997) expanded the three-factor
model by adding a Momentum (MOM) factor and was able to explain most alpha
unexplained by the CAPM. In the premium calculation, firms are sorted by their
past 11-month returns before finding the difference between the top 30 % and

bottom 30 % portfolios. Equation 10 presents the Carhart four-factor model:

Rit —Rpy = a; + .Bim(Rmt - th) + BismupSMB; + Biym  HML,
+ BimomMOM; + &;;

(10)

More than two decades after publishing the three-factor model, Fama and French
(2015) introduced two additional factors. The robust minus weak (RMW) factor is
the difference in returns between firms with robust and firms with weak profitabil-
ity, where profitability is operating profitability minus interest expenses. Repre-
senting investments, the conservative minus aggressive (CMA) factor, subtracts
the returns of firms with high expected growth of book equity from firms with low

expected growth. Famas’ and French’s five-factor model is stated as:
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Rit —Rpy = a; + .Bim(Rmt - th) + BismupSMB; + Bigm  HML,
+ Birmw RMW, + BicmyaCMA; + &

(11)

With more than 40 years of research into factor risk premia and extensive evi-
dence of risk factors explaining the cross-section of stock returns, factors found
their way into the investing world. By tilting their portfolios towards or away from
factors investors attempt to control the down- or improve the upside of their in-
vestments. A popular way to capture factor premia is by investing in alternatively-
weighted indices that replicate factor performance (Bender et al., 2013). This ap-

proach to factor investing will be discussed in detail in chapter 3.1.

2.2 Sustainable Development and Sustainable Investing

2.2.1 Sustainable Development Goals

Sustainable Development is commonly defined as “development that meets the
needs of the present without compromising the ability of future generations to
meet their own needs” (United Nations, 1987). In each of its dimensions — eco-
nomic, social, and environmental - humanity faces major challenges to sustaina-
ble development (United Nations, 2020). Individuals, governments, and busi-
nesses demand more natural resources than planet Earth can renew. At the cur-
rent stage, humanity uses resources as if it lived on 1.6 Earths. This ecological
overshooting leads to loss of biodiversity, limited freshwater, deforestation and
ultimately, results in climate change (Global Footprint Network, 2020). Ecological
threats spill over to and worsen pre-existing inequalities. Natural disasters and
adverse weather resulting from climate change drive people deeper into poverty
and insecurity (Amnesty International Ltd, 2018). Around 10 % of the world’s pop-
ulation lives on less than $1.90 a day. In addition, there are ongoing conflicts in
different parts of the world and according to Amnesty International (2018), there

is no place on earth where human rights can be taken for granted.

Global challenges need global cooperation and action. For the first time in 1992,
at the Earth Summit conference organized by the United Nations, an international
partnership aiming at global sustainable development was established. Within

Agenda 21, states agreed to support an international economic environment that
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promotes market access, open trade, and the channeling of financial flows to-
wards developing countries (United Nations, 1992). In 2000, after eight years into
Agenda 21, world leaders gathered at the Millennium Summit to discuss the fight
against poverty and other global issues. As a result, all member states agreed on
putting into place the Millennium Development Goals (United Nations, 2015a).
After 15 years and significant achievements in social, environmental, and eco-
nomic issues, the eight Millennium Development Goals were replaced by the 17
SDGs in 2015. Under the 2030 Agenda, all 193 member states committed to
achieving more sustainability in all three dimensions by 2030. In contrast to prior
development programs, the SDGs have a universal scope focusing not only on
developing but all countries regardless of the level of development. Moreover,
besides promoting sustainable development within the whole civil society, the
SDGs also explicitly include business action and hence the private sector (United

Nations, 2015a). The following graphic presents an overview of the SDGs.

GOOD HEALTH QUALITY GENDER CLEAN WATER
AND WELL-BEING EDUCATION EQUALITY AND SANITATION

DECENT WORK AND INDUSTRY, INNOVATION 10 REDUCED
ECONOMIC GROWTH AND INFRASTRUCTURE INEQUALITIES

13 CLIMATE 1 4 LIFE 1 6 PEACE, JUSTICE PARTNERSHIPS
ACTION BELOW WATER AND STRONG FOR THE GOALS

INSTITUTIONS

z@

Figure 2 United Nations Sustainable Development Goals (Project Everyone & Global Goals Campaign, n.d.)

Each of the 17 SDGs is assigned with up to 10 individual targets, which are meas-
ured by several indicators. For example, a target of SDG 1 is ending extreme
poverty by 2030 for all people. The corresponding indicator is the proportion of
the population that lives below the international poverty line (United Nations
IAEG, 2016). As a result of the COVID-19 pandemic, which was declared in
March 2020 and continues through 2021, the United Nations (2020) expects that
much of the recent progress in sustainable development will be offset and the

consequences of the pandemic will last into the next decades. Despite the
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drawbacks of the pandemic, the United Nations urges to stick to the SDGs and
take the opportunity to “build back better in the post-COVID-19 recovery” (p.3).
The financial industry plays an important role in allocating capital towards sus-
tainable recovery and development in general. The next section presents an

overview addressing sustainability issues in investing.

2.2.2 Sustainable Investing

With socially responsible investing, sustainable investing, ESG investing and
other terms, which are often used interchangeable, there exist a range of termi-
nologies describing the practice of integrating sustainability matters in investing.
This thesis follows the internationally renowned Global Sustainable Investment
Alliance (2018) in using the inclusive term sustainable investing, which is defined
as “investment approach that considers environmental, social and governance
factors in portfolio selection and management” (p. 7). ESG factors offer a frame-
work to evaluate corporate commitment to sustainability and can be used to
measure firms’ performance on the SDGs. Moreover, rating agencies and other
specialized firms provide ESG metrics, ratings, and indices, which are used by
investors in the investment process (Huber et al., 2018). The following table out-

lines definitions for each ESG dimension and concrete examples of ESG issues.

Dimension ‘ Definition Examples

- Climate change

. Quality and functioning of the - Usage of natural resources
Environmental ;
natural environment - Pollution and waste

- Energy efficiency

- Human rights

S| Rights, well-being, and interests = Workplace safety
ocia
of people and communities - Diversity and inclusion
- Product liability
- Board diversity
Governance of companies and - Executive pay
Governance
other investee entities - Business ethics

- Risk management

Table 1 Definition of ESG Dimensions and Examples of ESG Issues (based on PRI, 2018b)
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Depending on the level of impact investors aim to have with their investment, they
choose from different approaches to sustainable investing. The Global Sustaina-
ble Investment Alliance (2018) established a global standard for the classification
of the different ways to incorporate sustainability issues in investing. Starting with
ESG-screened investing, where investors narrow the investment universe
based on specific criteria. In negative/exclusionary screening, investors avoid in-
vesting in unsustainable and controversial sectors, companies, or practices. Con-
versely, within the positive/best-in-class approach, investors proactively increase
exposure towards relatively strong ESG performance. Another screening
method, called norm-based screening, limits the investment universe to business
activities that are aligned with or perform well against international sustainability
benchmarks (e.g., the UN Global Compact Principles). Next up, within sustaina-
bility themed investing, investors allocate their funds exclusively to sectors or
business activities that are involved in specific ESG issues and benefit from
trends in this area, such as renewable energy, education, or emerging market
healthcare. The most active approach, known as impact investing, focuses on
generating direct and measurable benefits in social or environmental issues. In-
vestors following this approach direct their capital towards entities that provide
solutions to pressing global sustainability challenges. Finally, ESG-integrated
investing considers ESG factors alongside financial metrics in the investment-
decision process to improve risk-adjusted performance. In contrast to the before
mentioned approaches, ESG integration assesses companies regardless of the
sector or focus on sustainability. Moreover, investors only take into account ESG

factors that might affect a company’s financial performance (PRI, 2018a).

In recent years, the growth of sustainable investing rapidly accelerated. From
2015 to 2020, the number of investors, asset owners, and service providers
signed to the United Nations-supported Principles of Responsible Investment
more than doubled, accounting for around 3,000 signatories as of March 2020.
Together they manage more than $100 trillion in assets. Joining the mission to
make the financial system more sustainable, signatories of the principles commit
to integrating ESG into the investment process (PRI, 2020). As presented in the
next figure, Deutsche Bank (2018) expects that by 2035 more than 99 % of the

world’s assets under management (AUM) will be managed by an ESG mandate.
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Figure 3 Projections of Global AUM With an ESG Mandate (Deutsche Bank, 2018)

One force behind the rise of sustainability-driven investing are regulatory
changes, such as the European Commission’s Sustainable Finance Disclosure
Regulation, which requires financial services firms (e.g., fund managers) to dis-
close investment-related information on sustainability issues (European Parlia-
ment, 2019; Novick et al., 2020). Another driver is the growing evidence that in-
vestors can improve risk-adjusted returns by incorporating ESG factors into the
investment process (Friede et al., 2015). Chapter 3.4 provides a detailed over-
view of the current state of research on the relationship between sustainable busi-
ness practice and financial performance. Moreover, there is increasing aware-
ness on sustainability issues around the world with investors wanting to have an
impact through their investment. For example, the COVID-19 pandemic has
raised awareness on sustainability, especially with respect to social issues. Ac-
cording to an institutional investor survey conducted by MSCI (2021c), 90 % of
investors with more than $200 billion in AUM plan to increase their ESG invest-
ments as a response to the COVID-19 pandemic. Today, it is no longer ques-
tioned whether sustainable investing will become mainstream. Rather, it is a
question of how fast it will become the new standard of investing. Besides looking
into the research of alternative index-weighting, the next chapters review litera-
ture on the role of business in countries’ sustainable development as well as the

relationship between firms’ ESG ratings and financial performance.
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3 Literature Review

After laying out quantitative methods on portfolio construction and performance
measurement as well as giving an introduction to sustainable development and
investing, the following section reviews literature related to the objective of this
thesis. Incorporating CLS in global equity portfolios results in weights deviating
from the market portfolio. Thus, relevant research on alternative portfolio
weighting schemes is discussed. Followed by two chapters laying out the macro—
micro sustainability relationship. Herein one chapter examines the impact of na-
tional institutional factors on the sustainability performance of domestic firms and
the other screens research on how corporate sustainability scales up to the macro
level. Next up, an extensive body of research on the effects of sustainable busi-
ness practice on financial performance is reviewed. Finally, insights from the lit-

erature review are used to develop the research hypotheses.

3.1 Smart Beta: Alternative Equity Weighting Schemes

Based on the insights from Portfolio Theory as well as Tobin’s Separation Theo-
rem, the CAPM argues that the market portfolio is mean-variance efficient, and
therefore should be the only portfolio of risky assets held by investors. Index or
exchange-traded funds replicating large cap-weighted indices, such as the ACWI
which covers around 85% of the world’s investable equity capitalization, provide
investors with a cost efficient and comfortable way of capturing the market beta
(MSCI, 2021b). With prevailing evidence that active management, on average,
does not generate positive alpha and the rise of exchange-traded funds in recent
years, those passive investment strategies gained momentum (Berk & van Bins-
bergen, 2015; Fama & French, 2010). For example, in the U.S., AUM in passive
equity funds grew by more than 400 % from 2010 to 2019, when passive funds
eventually outgrew active equity funds in AUM (Lauricella & DiBenedetto, 2019).

However, the CAPM grounds on very strict assumptions that may not hold in
reality. Questioning the mean—variance efficiency of market cap-weighted indi-
ces, a strain of finance literature emerged that compares the efficiency of alter-
natively-weighted indices against cap-weighted market benchmarks. Starting

with Haugen and Baker (1991), who contrasted the performance of a minimum
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volatility portfolio with a market benchmark index. The volatility minimizing port-
folio was constructed from a universe of the 1,000 largest U.S. stocks and its
performance was tested out-of-sample against the cap-weighted Wilshire 5000
index, which represents the whole investable U.S. equity opportunity set. During
the period 1972-1989, the optimized portfolio consistently experienced lower vol-
atility by generating equal or greater returns. Another study, also using a sample
of the 1,000 largest U.S. stocks, analyzed the performance of various alternative
weighting schemes, such as equal weighting or industry clustering. From 1968 to
2011 all alternatives generated risk-adjusted outperformance against the market
cap-weighted portfolio, which was calculated from the same sample. Further, the
study computed 10 million randomly constructed indices as if the weights had
been assigned by Malkiel’s (1999) monkeys and showed that random simulations
outperformed the market 60 % of the time (Clare et al., 2013). Drawing from a
universe of more than 40,000 stocks from 23 developed market countries, Platen
and Rendek (2017) compared the performance of an equally-weighted portfolio
against a cap-weighted global equity portfolio. With the equally-weighted portfolio
outperforming the market benchmark most of the time and overall generating a
68 % higher Sharpe Ratio, the authors provide further evidence that holding mar-

ket capitalization-weighted portfolios comes at opportunity cost.

As a result of these findings as well as the evidence from factor research in ex-
plaining the cross-section of stock returns, alternative weighting schemes found
their way into investment practice (Bender et al., 2013). Combining the benefits
of cost-efficient, rules-based passive investing with the opportunity of capturing
active returns through systematic shifts away from the market beta, alternative
index weighting is commonly referred to as smart beta. The following figure illus-

trates where smart beta strategies are situated in the universe of investing.

Figure 4 Place of Smart Beta Strategies in Investment Practice (own figure based on Bender et al., 2013)
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Besides equal weighting and risk-focused strategies, such as minimum volatility,
another approach to smart beta takes into account macroeconomic factors. With
respect to market cap weighting, high concentration in single stocks, industries,
or regions often raises concern. For example, in 1988, Japanese stocks made up
more than 40 % of the ACWI while measured by its relative economic size, Japan
would have accounted for less than 20 % (MSCI Barra, 2010). As of 2021, North
American companies account for more than two thirds of the ACWI while emerg-
ing markets countries make up only around 12 %. Yet, companies from emerging
market countries account for 42 % of revenues while North American companies
generate less than 30 % (Ladure, 2021). Addressing this issue, a body of litera-
ture emerged that proposes a macro-based alternative weighting scheme. By re-
weighting the constituents of traditional global market cap-weighted indices, such
as the ACWI, several studies found evidence that weighting schemes based on
economic size, measured by GDP, outperform market cap weighting without
bearing significantly more risk. Moreover, GDP-weighted portfolios lower the con-
centration in single regions and can thus reduce the exposure to asset bubbles
(H. R. Campbell, 2012; Deutsche Asset & Wealth Management, 2014; Hamza et
al., 2007; MSCI Barra, 2010).

Another concern regarding cap-weighted portfolios is their tilt towards large cap
and growth stocks. Both factors are exactly opposite to the risk premia producing
factors suggested by the three-factor model. As mentioned earlier, Fama and
French (1993, 1998) identified small cap stocks to produce higher returns than
large cap stocks (size factor) and companies with low book to market ratios to
perform better than growth companies with relatively high ratios (value factor).
The findings from factor research motivated a micro approach to smart beta.
Drawing from the whole U.S. equity universe, Arnott et al. (2005) constructed
indices based on fundamentals, such as revenues or equity book value, and com-
pared the performance against cap-weighted benchmarks. For the period 1962—
2004, all fundamental indices generated active returns compared to the market
and at least 40 % higher Sharpe Ratios. Another study comparing the perfor-
mance of a global equity portfolio tilted towards the value factor with its cap-
weighted counterpart verifies the superiority of smart beta by reporting an alpha

of 1.5 % with only a slight increase in volatility of 0.2 % (Bender et al., 2013).
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In recent years, index providers increasingly launched ESG-incorporated bench-
marks, such as the MSCI ACWI ESG Universal Index. Passive investment funds
replicating those indices are seeing massive capital inflows. For example, during
2020, global AUM grew by more than 80 % compared to 45 % growth in sustain-
able actively managed funds (Mooney & Mathurin, 2021). In a broader sense,
such strategies can also be classified as smart beta, as they tilt portfolios away
from cap weights. Recent research even suggests ESG to be an individual factor
that yields return isolated from other factors (Cano & Minovitsky, 2021). This lit-
erature review on alternative portfolio weighting provides important insights for
the design of global equity portfolios and will be returned to in the methodology
section. The next chapter highlights the role of business in countries’ sustainable

development.

3.2 Institutional Drivers of Corporate Social Responsibility

For the achievement of global sustainable development, governments play an
important role by translating transnational agendas into national public policy.
Besides addressing sustainable development in civil society as a whole, govern-
ments’ intervention is crucial in promoting sustainability in the private sector
(Steurer, 2010). Campbell (2006) argues that firms from countries where govern-
ments prompt sustainable behavior through strong regulation are more likely to
implement corporate social responsibility (CSR) in their business practices. Ac-
cording to the European Commission’s (2011) common definition, socially re-
sponsible acting companies “integrate social, environmental, ethical, human
rights and consumer concerns into their business operations and core strategy
(...)” (p. 6). Governments use different voluntary and, where necessary, manda-
tory policy instruments to support the development of CSR. Informational tools
are used to increase awareness for CSR and provide educational resources. Us-
ing economic measures, authorities incentivize CSR development, for example,
through tax exemptions or subsidies. Legal tools are applied for mandating pur-
poses such as stock exchange or pension fund regulation. Finally, governments
partner with corporates via public-private partnerships and collaboratively fight
against problems such as poverty or lack of healthcare. Apart from these tools,

being role models, for example, by incorporating ESG factors in the investment
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decision-making process of government funds or by publishing figures on the
sustainability performance of public entities, governments can further support
CSR (Peters & RoR, 2010; Steurer, 2010).

Transparency about the sustainability of business practices is crucial for sustain-
able investors to make informed investment decisions as well as for measuring
sustainable development. Thus, governments play an important role in enhanc-
ing transparency by putting into place non-financial disclosure regulation that re-
quires firms to report on their ESG performance (Peters & RoR, 2010). MSCI
(2016) studied the impact of government imposed non-financial disclosure and
responsible investment regulation on companies’ sustainability performance
within the ACWI universe. The study reveals that companies from both developed
as well as emerging market countries score higher ESG ratings if there is institu-
tional regulation in place compared to firms from countries where there exist no
regulation. With an average increase of 43 % in developed markets the effect is

stronger than in emerging markets with an average increase of 32 %.

Highlighting the need for government regulation to protect the environment, Por-
ter and van der Linde (1995) claim that, at the same time, regulation increases
national competitiveness. They emphasize that regulation is crucial for creating
pressure to innovate and establishing a safe environment for companies to take
on risks. Consequently, regulatory standards introduced by the government pro-
mote innovation and the resulting increase in productivity leads to firms becoming
more competitive. As an example, the authors mention German car makers which
gained competitive advantages through being among the first movers in improv-
ing their cars’ efficiency after corresponding regulation was introduced. Another
way governments enhance private sector impact on sustainable development is
through policy making that promotes the formation of clusters, which describe
geographically interconnected groups of companies, suppliers, service providers,
and institutions, such as academia (Porter, 2003). For example, by launching a
center of expertise that aims at enhancing cluster innovation and growth, the Nor-
wegian government played a significant role in increasing employment, revenues,
and innovation across Norwegian clusters (Rotnes et al., 2017). Another example

from Norway is the Innovation Clusters project, where the government supports
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private sector fueled sustainable development by leveraging cluster formation in

areas such as clean energy or biotechnology (Innovasjonnorge, n.d.).

Besides public regulation, several other institutional channels drive the adoption
of CSR (J. L. Campbell, 2007). An environment that promotes innovation (e.g.,
clusters) as well as appropriate technological infrastructure are key elements in
enabling firms to improve CSR, especially in the environmental dimension. That
was found by Alonso-Martinez et al. (2020), who studied country-level drivers of
CSR among 370 European firms. Also, market pressure was identified to be an
important factor in explaining national CSR. The authors argue that this effect
results from consumers and society as a whole urging the private sector to im-
prove on CSR issues. Having analyzed the influence of several country factors,
such as microeconomic conditions and market competition, in a study covering
86 developed and developing countries, Halkos and Skouloudis (2016b) provide
further evidence supporting the effect of societal pressure on businesses, as they
found civil liberty and activism to be the most important factors in explaining coun-
try-level CSR. Drawing on a sample of more than 2,600 companies from 36 de-
veloped and emerging market countries within the period 2006-2011, another
study provides additional support for a positive effect of societal pressure result-
ing from civil liberties and political rights. Moreover, the study reported cultural
dimensions to have a significant effect on national sustainable business practice.
In harmonious countries, where people have close relationships to their natural
and social environment, adoption of CSR is greater than in countries with less
harmony. The same holds for countries with a high degree of autonomy (Cai et
al., 2016). Within an additional study on the impact of institutional drivers on na-
tional CSR, Halkos and Skouloudis (2016a) also looked at the impact of culture
on CSR across the same sample of 86 developed and developing countries. Be-
sides stating several cultural factors, such as long-term vs. short-term orientation,
to impact national CSR, the authors also reviewed findings of related studies and
concluded that there exists consensus regarding cultural dimensions affecting

CSR, however, the factors and their importance differ across countries.

Drawing the essence from this review of literature, it can be concluded that insti-

tutional channels can enhance national CSR. Notably, institutional variations

Engelbertz, Timo Page 21



Impact of Country-Level Sustainability on the Performance of Global Equity Portfolios

across countries lead to differences in sustainable development and national
competitiveness. Going one level further, the next section examines the role of

business in countries’ sustainable development.

3.3 Role of Business in Countries’ Sustainable Development

“As the backbone of our economy, private sector investment and activity lies at
the core of efforts to transform our world into sustainable and resilient societies”
(International Chamber of Commerce, 2018, p. 29). Whether on the social, eco-
nomic, or environmental dimension, business and the widespread adoption of
CSR are major driving forces of national as well as global sustainable develop-
ment. As all of the SDGs are interconnected so are the impacts of businesses on
sustainable development (International Chamber of Commerce, 2018). For ex-
ample, an emission-free economy, in the first place, improves the environmental
dimension, though, the effects spill over to the social and economic dimensions
as well. Stopping climate change results in less frequent and severe extreme
weather events, which in turn reduces economic (climate) value at risk and pov-
erty (Dietz et al., 2016). With most CSR research taking a firm-level perspective,
there exists limited literature on how CSR scales up to the macro-level. However,

the state-of-the-art is presented in the following.

Through emissions, waste, and use of natural resources the private sector has a
direct impact on the local, national, as well as global environment. A cross-coun-
try study conducted by the World Health Organization (2015) found that health
impacts from pollution impose significant economic costs. For example, in coun-
tries like Bulgaria or Ukraine, the economic effects amount to more than 20 % of
GDP. In contrast, the economic costs of pollution in Nordic European countries,
such as Norway or Sweden, account for less than 1 % of GDP. The findings
suggest that there exist huge differences in the impact of business on the envi-
ronment across countries. Besides the direct effects of business on the environ-
ment, firms also indirectly affect the planet’s health through their essential role in
enabling society to improve on its ecological footprint. Private sector investments
and innovations allow people to consume environmentally friendly products, ac-

cess clean and affordable energy, and use eco-friendly mobility as well as green
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infrastructure solutions. Moreover, businesses can play a major role in raising the

awareness of consumers (de Larderel, 2009; Shinwelli & Shamiri, 2018).

Whether looking at developed or developing countries, on average, around 80 %
and 90 % of their respective population is employed by private sector companies
(International Labour Organization, n.d.; OECD, 2015). Therefore, business plays
a central role in driving forward the social dimension of countries’ sustainable
development. One major social pillar of CSR is diversity and inclusion in the work-
force. A study measuring the effect of the inclusion of underrepresented groups
in the workforce on economic output between 1960 and 2010 in the U. S. finds
that the inclusion of women and black men explains 20 % of economic growth in
the respective period (Hsieh et al., 2019). Examining the influence of the gender
pay gap between men and women around the world, a World Bank study esti-
mates a loss of $160 tn globally resulting from gender inequality in earnings (Wo-
don & de la Briére, 2018). Drawing further on the social dimension of the role of
business in sustainable development, firms are responsible for creating safe
working environments and protect the health of their consumers. A study on the
economic impact of work-related injuries and sicknesses estimates the cost re-
sulting from such adverse health impacts to account for around 4 % of global
GDP. Notably, the effect is stronger in low- and middle-income compared to high-
income countries (Elsler et al., 2017). Another area of the social dimension in
which business makes a difference is in education. Besides educating employ-
ees, companies support education by building important relationships with aca-
demia through scholarships or opportunities for applied research. Seitz (2015)
studied the impact of national CSR on the level of tertiary education across 148
countries and found a positive relationship over the whole sample. In countries
such as Finland and Norway, the effect is especially strong compared to, for ex-
ample, Cambodia or Morocco. The private sector also supports the social dimen-
sion with investments in communities, products that promote social interaction
and partnership for the SDGs, or simply by providing social platforms that pro-

mote collaboration and relationships (Shinwelli & Shamiri, 2018).

Through the social and environmental dimensions, CSR can translate into major

economic benefits on macro level. However, there are also direct economic
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effects of CSR, which increase income and wealth and at the same time reduce
inequalities. Starting with a cross-country study measuring the impact of national
CSR on GDP per capita in 19 developed countries from 2001 to 2006, it was
found that overall, there exists a strong positive correlation between the level of
sustainability in national business and economic output (Boulouta & Pitelis,
2014). Seitz (2015) tested the same but drawing on a larger sample covering 148
countries. The study also showed a strong positive correlation, driving the author
to the conclusion that higher levels of national CSR improve national competitive-
ness, which is in line with the suggestions from Porter and van der Linde (1995).
Further evidence for a positive relationship between national CSR and countries’
competitiveness is provided by Zadek (2006), who incorporated national CSR
along with macroeconomic factors in a multi-factor model in order to derive scores
for sustainable economic growth on a country level. One more time, the Nordic
European countries made it to the top of the ranking while countries like the Phil-
ippines or Ukraine were found at the bottom. Across the whole sample, covering
51 countries, the author found a positive correlation between national CSR and
countries’ competitiveness. Finally, a recent study took into account aggregated
firm-level ESG data and measured the impact on GDP per capita for the period
2002-2017 in 30 developed and emerging market countries (Zhou et al., 2020).
Isolating the E, S, and G pillars, the study shed light on the explicit drivers of the
impact of CSR on economic growth. Across the whole sample, improvements in
ESG scores resulted in economic growth. Notably, in developed market coun-
tries, only the social factor was a driver of economic growth while in emerging

market countries, all ESG dimensions were relevant and significant.

The outlined research studied the impact of business on sustainable develop-
ment isolated in the environmental, social, and economic dimensions. Moreover,
most studies measure the effects of CSR on the macro-level solely in economic
terms. Allowing for broader conclusions supporting a positive relationship be-
tween macro- and micro-level sustainability, Hult et al. (2018) compared country-
and firm-level sustainability for the U.S. and 9 countries from South America. Un-
derlying data is survey-based and comprises more than 4,000 companies from

all economic sectors. The following figure presents the study’s results.
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Figure 5 Comparison of Country and Company Sustainability (Hult et al., 2018)

With an overall average delta smaller than 2 %, the results suggest that macro-
level sustainability was a very useful proxy for company sustainability and vice
versa. Except for Venezuela, where companies outperform the country by almost
30 %. Another study analyzed the macro—micro sustainability relationship in
China. Measuring the linear relationship between aggregated CSR and a cus-
tomized sustainable development index, combining two indices measuring envi-
ronmental performance and human development, the authors provide further ev-
idence for a positive relation by finding a statistically significant strong positive

correlation between macro- and micro-level sustainability (Zhang et al., 2019).

While the role of business in national and global sustainable development is in-
disputable, at the same time, making corporate practices more sustainable is a
major business case. Driving innovations that tackle global challenges opens ac-
cess to new customers, creates valuable partnerships, and spawns innovative
business models. According to estimates from the Business & Sustainable De-
velopment Commission (2017), achieving the SDGs generates economic oppor-
tunities worth $12 tn in the four areas cities, energy, food, and health alone. With
improvements in CSR, firms not only increase macro-level sustainability, but they
also tap into new business opportunities, become more competitive, and ulti-
mately may yield superior financial returns compared to peers with lower levels
of CSR. The following chapter reviews the state-of-the-art on the relationship be-

tween firms’ sustainability and their financial performance.
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3.4 Relationship Between ESG and Financial Performance

In contrast to research on the impact of institutional factors on CSR as well as
the role of business in country-level sustainable development, there exists an
extensive and rapidly growing body of literature on the relationship between CSR
and financial performance. This line of research commonly distinguishes between
two perspectives of financial performance. Studies analyzing the relationship of
CSR and corporate financial performance (CFP) measure the effect of CSR on
metrics such as return on assets, return on equity, or simply the stock price. Tak-
ing an investor perspective, other studies examine the performance of (sustaina-
ble) investment portfolios and look at measures such as alpha or Sharpe Ratio
(Tensie et al., 2021). Notably, some studies refer to the sustainability perfor-
mance of firms as CSR and others as ESG. However, they can be used inter-
changeably, as ESG “(...) is used to evaluate a company’s commitment to CSR
and ESG performance is the most suitable method for measuring the corporate
sustainable performance” (Miller, 2018; HfebiCek et al., 2014, as cited in lamandi
et al., 2019, p. 3).

Evaluating an aggregated sample of 60 review studies, covering more than 2,200
individual primary studies with an overlap as small as 13 % in the underlying
samples, at the time of writing, Friede et al. (2015) conducted the most extensive
review of empirical studies on the relationship between ESG and CFP. Across
the whole sample, on average, more than 55 % of studies found a positive rela-
tionship between ESG and CFP while less than 8 % reported a negative relation.
Moreover, from the mid-1990s up to 2015 the positive correlation is significant
and stable over time. A more recent study with a comparable meta—meta-ap-
proach found similar results (Tensie et al., 2021). After reviewing studies pub-
lished between 2015 and 2020, which together cover more than 1,000 primary
studies, the authors found that 58 % of studies reported a positive and only 8 %
a negative relationship between ESG and CFP. Isolating studies that examine
the effect of ESG on portfolio performance, the authors found comparable results

with 59 % of studies describing a positive and less than 15 % a negative impact.

One of the most cited primary studies on the effect of ESG on portfolio perfor-

mance was conducted by Kempf and Osthoff (2007). Feeding the four-factor
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model with timeseries return data of long-short U.S. equity portfolios, resembling
a best-in-class screened strategy by buying high ESG-rated and selling low-rated
stocks, the authors found a statistically significant annualized alpha of around
9 % for the period 1992-2004. Examining the effect of ESG on portfolio perfor-
mance in emerging markets, another study compared the performance of the
MSCI Emerging Market ESG index with its parent non-ESG index. In the period
2007-2016, the ESG index was found to yielding better risk-adjusted returns and

incorporating less downside risk (Sherwood & Pollard, 2017).

Concerning the relationship between CSR and CFP, Eccles et al. (2014) pub-
lished an influential paper that not only measures the effect on financial perfor-
mance, but also suggests different channels through which CSR translates into
CFP. Drawing on a sample of 180 U.S. companies, wherein the authors matched
90 firms with high levels and 90 firms with low levels of sustainability, a compari-
son of financial performance for the period 1993-2010 showed that companies
with higher levels of sustainability yielded a better return on assets and equity as
well as had superior stock market performance. Similar to the approach of Kempf
and Osthoff (2007), stock returns were put into the four-factor model and it was
found that companies with higher levels of CSR generated statistically significant
positive alpha and produced better risk-adjusted returns than firms with low levels
of sustainability. Besides having superior financial performance, the authors
found more sustainable companies to have governance structures in place that
make board members more responsible for sustainability issues. Moreover, those
firms showed better stakeholder engagement, as well as long-term orientation,
and they were more likely to disclose sustainability-related information. Finally,
the authors suggested that superior organizational and financial performance
compared to firms with low levels of sustainability may result from access to bet-
ter human capital, more robust supply chains, less exposure to controversies,

and increased competitiveness due to greater levels of innovation.

Another strain of research explains the superior financial performance of sustain-
able business practice with lower cost of capital. Ghoul et al. (2011) looked at a
sample of more than 2,800 U.S. companies and noted that during the period

1992-2007, firms with high CSR scores benefited from lower cost of equity capital
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compared to those that score low on CSR. The authors explain that better CSR
performance translates into reduced information asymmetries and risk perception
as well as access to a larger investor base, thus reducing a firm’s cost of capital
while increasing its valuation. Testing the effect for different time horizons, it was
found that in more recent periods with increasing awareness on CSR issues the
effect was stronger. Besides lowering the cost of equity capital, companies that
incorporate CSR can reduce their cost of debt as well. A study measuring the
effect of ESG scores on the credit ratings of more than 1,500 U.S. firms during
the period 1991-2010, found a statistically significant positive relationship that
was robust over different sample periods (Attig et al., 2013). In line with Eccles et
al. (2014), the study argues that more sustainable acting businesses reflect better
governance and stakeholder management, have less exposure to controversies,
and reduce investors’ risk perception. Having analyzed the effect of CSR on the
spreads of about 4,000 bank loans to more than 1,200 firms from the U.S., Goss
and Roberts (2011) reported similar results. During the sample period from 1991
to 2006, banks penalized poor CSR performance with higher cost of debt capital.
There exists evidence that the inverse relationship between CSR and cost of debt
capital is moderated by CLS (Hoepner et al., 2016; Stellner et al., 2015). For
example, Hoepner et al. (2016) analyzed a sample of 470 loans that were issued
between 2005 and 2015 to corporate borrowers from 28 countries and various
industries. The authors found that higher levels of CLS translated into reduced

bank loan credit spreads for companies.

After reviewing the status-quo of research on the relationship between ESG and
firms’ financial performance, it can be concluded that there is strong empirical
evidence supporting a positive link between CSR and CFP. Firms capitalize on
improvements in CSR through various channels, such as access to better human
capital and lower cost of capital. Connecting the findings of the previous chapters,
the next section develops hypotheses to empirically test the ability of CLS to
serve as a proxy for ESG exposure, and thus enhance the performance of global

equity portfolios.
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3.5 Hypotheses Development

Apart from sustainability-themed investing, all common approaches to sustaina-
ble investing follow a micro approach by taking into account firm-level ESG data.
At the time of writing, there exist no standards for the calculation of ESG scores
and the availability of raw ESG data varies across firms (ESMA, 2021). Thus,
ESG metrics and rating scores can diverge widely, creating a distorted picture
that results in very different investment decisions (Berg et al., 2020; Immel et al.,
2020). A study analyzed the difference in ESG scores from three different rating
providers on a normalized scale ranging from 0 to 100. For example, Volkswagen
received three massively different scores of 0, 19, and 65. Tesla scored 65, 28,
and 13 respectively (Lehmann, 2019). There is growing concern that unaudited
data as well as lack of regulation of ESG ratings lead to capital misallocation and
greenwashing (ESMA, 2021). Once introduced to describe the practice of firms
misleading consumers about their environmental footprint, today, the term green-
washing is used more broadly referring to practices leading people to believe a
firm has better sustainability performance than is actually the case (Seele & Gatti,
2017). Another concern regarding the use of micro-level ESG data in the invest-
ment decision-making process is that portfolios tend to be biased towards com-
panies with greater market capitalization. That is because small-sized firms often
lack resources to install disclosure practices that provide raw ESG data neces-

sary for the calculation of ESG scores (Deutsche Bank, 2018).

Switching from a firm- to country-level perspective in the investment decision-
making process might be a promising way for global equity investors to overcome
the aforementioned issues. Chapter 3.2 outlined the importance of national insti-
tutional drivers in promoting CSR. Government intervention and regulation in-
crease awareness on sustainability issues, add transparency, and pressure the
private sector to innovate. Also, consumer and society activism urge firms to act
more socially responsible and provide solutions to achieve national and global
sustainable development. Moreover, deeply rooted cultural factors, such as har-
mony and long-term orientation, play a role in driving CSR forward. Bottom line,
powerful institutional drivers can enhance the level of national CSR. In reverse,

section 3.3 concluded that widespread adoption of micro-level sustainability is
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key in achieving macro-level sustainable development. By enabling society to
improve on its environmental footprint, for example, by providing eco-friendly
products or clean energy solutions, but also by improving its own footprint, the
private sector is indispensable in achieving the environment-related SDGs.
Whether it's by increasing diversity and inclusion in the workforce or by creating
safe working environments, being by far the biggest employer, business also
plays a crucial role in the social dimensions of sustainable development. Overall,
improvements in CSR increase countries’ competitiveness and lead to economic
growth that lifts people out of poverty and reduces inequality. Assuming that
countries cannot be sustainable without sustainable business practice and that
institutional factors can play an important role in enhancing national CSR, there
should be a positive macro—micro relationship with regards to sustainable devel-
opment. Thus, CLS should be a useful proxy for the national level of CSR and

vice versa, leading to the hypothesis:

Hypothesis 1: CLS is positively associated with national CSR.

Having determined the state-of-the-art regarding the impact of CSR on financial
performance, it was found that the vast majority of research finds evidence for a
positive link between sustainable business practice and financial performance.
Access to better human capital and being more innovative translates into superior
CFP of firms with high levels of CSR. Additionally, reduced risk perception and
an increased investor base results in decreased cost of capital, and thus im-
proves CFP. From an investor perspective, firms with better sustainability, and
therefore financial performance, yield superior risk-adjusted returns. In the case
of hypothesis 1 being true, global equity investors who want to capture superior
financial performance from CSR may choose to apply a macro approach to sus-
tainable investing and use CLS as an alternative-weighting method to tilt their
portfolios towards firms with high levels of CSR without using micro-level ESG
data. As sustainable firms yield superior returns, investors applying this approach

should outperform cap-weighted benchmarks, resulting in the second hypothesis:

Hypothesis 2: CLS-integrated global equity portfolios outperform market capital-

ization-weighted benchmarks.
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Besides having better CFP and yielding superior risk-adjusted returns in invest-
ment portfolios, socially responsible firms were found to produce positive alphas
in common risk factor models. This was shown in studies focusing on developed
as well as emerging market countries. With prevailing evidence that portfolios
tilted towards companies with high levels of CSR produce positive alphas, the

same should hold for CLS-integrated portfolios, giving the final hypothesis:

Hypothesis 3: After adjusting for common risk factor exposure, CLS-integrated

global equity portfolios produce statistically significant positive alphas.

Closing the theoretical part of this thesis, Figure 6 illustrates how the developed

hypothetical framework draws on the main findings from the literature review.

H1
v v
— Financial
Country CSR —)
e Performance

4

H2 & H3

Figure 6 Theoretical Framework

Based on the macro—micro relationship concerning sustainable development, hy-
pothesis 1 suggests that CLS is a useful proxy for the national level of CSR. With
sustainable business practice resulting in superior financial performance, global
equity investors using CLS in portfolio construction increase their exposure to
firms with high levels of CSR and, according to hypothesis 2, should outperform
cap-weighted benchmarks. Finally, hypothesis 3 proposes that after accounting
for common risk factors, CLS-integrated portfolios produce positive alphas. By
drawing on the concepts of section 2 as well as the rationale of alternative-index
weighting, the following section outlines the research design to empirically test

the developed hypotheses.
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4 Research Design

With no appropriate CLS index available, this chapter first introduces the meth-
odology of a novel aggregated index that measures CLS based on more than 50
sustainable development indicators. Having CLS scores in place, it is outlined
how several statistical regression models were utilized to analyze the relationship
between macro- and micro-level sustainability providing evidence for hypothe-
sis 1. Next, strategies were designed that reweight the constituents of the ACWI
based on different levels of CLS integration and influences from smart beta strat-
egies. This is followed by a description of performance measures as well as factor
regression models that were used to analyze portfolio performance and shed light
on the remaining hypotheses. Measuring macro- and micro-level sustainability,
as well as the performance of CLS strategies across 52 countries for a 33-year
period requires an extensive amount of data. Therefore, a walk through the char-

acteristics and sources of the underlying data closes the research design.

4.1 Methodology

41.1 CLS Index

There exist numerous indicators that can be used to measure sustainable devel-
opment. However, data quality and availability vary widely across countries
(Lafortune et al., 2018). Addressing the demand of policy makers to make avail-
able data more accessible and enable cross-country comparisons, several indi-
ces emerged that monitor national performance in specific areas of sustainable
development (Bohringer & Jochem, 2007). A renowned example within the social
dimension is the Human Development Index. Introduced in 1990 by the United
Nations Development Programme (1990), the index assesses national develop-
ment beyond economic growth by taking into account life expectancy, education,
as well as gross national income. Looking at the environmental dimension, a pop-
ular example is the Environmental Performance Index (EPI), which ranks 180
countries based on their environmental performance in categories such as Cli-
mate Change or Air Quality (Wendling et al., 2020). As those indices assess
countries’ performance in specific areas of sustainable development, country
rankings can vary widely based on the underlying index. For example, Singapore
ranks 11" in the Human Development Index but only 39t in the EPI (UNDP, 2020;
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Wendling et al., 2020). Therefore, unless combined into a single score to over-
come the bias towards single dimensions of sustainable development, such indi-

ces are unsuitable to measure overall CLS.

As outlined in chapter 2.2.1, the 17 SDGs and their 169 targets cover all dimen-
sions of sustainable development and address countries from both developed as
well as developing economies. Drawing on the universal framework towards
global sustainable development, Kroll (2015) established the SDG Index, which
measures countries’ performance on each target, and thus takes into account all
areas of sustainable development. Other examples for measuring national sus-
tainability across all dimensions, though not linked to the SDGs, are the Global
Sustainable Competitiveness Index and the RobecoSAM Country Sustainability
Ranking (Schieler, 2021; Solability, 2021). Although both schemes are suitable
for measuring overall CLS, none of them provides historical scores dating back

further than 2000, making them inapplicable for this thesis.

With no aggregated data set available for measuring CLS from 1988 to 2020, a
new multidimensional CLS index was designed for the purpose of this thesis. In
order to cover all areas of sustainable development, the index follows the SDG
Index’s approach in using the SDGs and its more than 200 indicators as guidance
for collecting raw data (Lafortune et al., 2018). To achieve maximum explanatory
power while maintaining efficiency, when applicable, indices that cover specific
areas of sustainable development were used. While such indices, henceforth
sub-indices, often underly a large number of unique indicators, the total number
of indicators implied by the CLS index increases significantly while adding only a
single new variable. Using sub-indices increases the chance of overlap within the
underlying indicators, which may cause a bias towards specific indicators. To de-
tect and address potential overlaps a test for multicollinearity between indicators
was conducted after aggregating the final data set. As data availability varies
widely across indicators and countries, it had to be dealt with issues of missing
data. Drawing on the toolkit for the construction of composite indices by Nardo et
al. (2005), single imputation methods were chosen to deal with missing data. In
the cases where country data was missing only for specific points in time, missing

values were replaced by the most recent available data. In the event that there
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was no data for a country available at all, the mean of the values of countries with
similar characteristics was applied. For example, missing data for an emerging

market country was replaced by the mean of all emerging market countries.

As the indicators assess different areas of sustainable development, they are
measured on different scales. While the share of the population living in poverty
is recorded in percent, GDP per capita is measured in absolute values. Before
proceeding with the collected data, each indicator was normalized. Following
Nardo et al. (2005), min—max normalization was applied to rescale each data-
point x{. of country ¢ within sub-indicator s at time ¢t on a 0-100 scale:

X5c — min(xg)

vt
xSC

100 (12)

- max(x§) — min(x§)
where:
min,(xt) = minimum value of sub-indicators x{ across all countries ¢ at time t

max,(xt) = maximum value of sub-indicators x! across all countries c at time t

Having rescaled all individual sub-indicators, they were aggregated at goal level.

To arrive at a final score Sj. within SDG g for a country at a given time, all nor-
malized sub-indicator scores x!. for a country were summed up and rescaled:
Z Jesgc - minc (Z ig)

t — 13
S0 = a0 #) —min, 055 * 100 (13)

Before combining the scores from each SDG into a composite CLS index, the
weighting scheme had to be defined. In the case an SDG score is assigned more
importance than others, again, there is potential for a bias towards specific di-
mensions of sustainable development. Lafortune et al. (2018) argue that each
SDG has the same importance within the 2030 agenda, and thus apply an equal
weighting scheme for their SDG Index. This is in line with other researchers find-
ing equal weighting to be the most common approach when structuring compo-
site indices (Farrugia, 2007; Nardo et al., 2005). Avoiding any subijectivity in the
weighting scheme and following common practice, all goal-level scores were as-

signed equal weight, resulting in the final score CLS! for a country at a given time:
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17

t 1 t
CLS¢ = ) ==Sie (14)
g=1

The final CLS scores result in an index that ranks each countries’ sustainability

against that of the remaining countries for each year of the sample period.

4.1.2 CLS-ESG Regression Models

After organizing an appropriate data set representing CLS, the methodology for
testing the first hypothesis can be set up. It has already been mentioned in the
literature review that there exists an extensive body of research on the impact of
CSR on CFP. No matter whether studies run under a CSR or ESG title, sustain-
ability in business practice is commonly measured using ESG scores or ratings
(e.g., Friede et al., 2015; Stellner et al., 2015; Tensie et al., 2021). With the rise
and widespread adoption of sustainable investing, ESG data availability mas-
sively increased. Established data and rating providers as well as new players
enter the field aiming to secure their share in the rapidly growing market for ESG
data (Wong & Petroy, 2020). Therefore, unlike in the case of CLS, data availabil-
ity on ESG is not an issue. Details about the sources and characteristics of the

data underlying the empirical study will be outlined in chapter 4.2.

In order to statistically test whether CLS and CSR are positively related as stated
by hypothesis 1, firm-level ESG scores were averaged across all firms within a
country, before merging CLS and ESG scores into an aggregated data set. As
outlined in the literature review, preceding research on the macro—micro sustain-
ability relationship found that individual dimensions of ESG can have different
effects on macro-level sustainability (Zhou et al., 2020). To test whether there is
a relationship across all dimensions, isolated ESG scores for the single pillars
were included. Covering sustainability scores for several countries over multiple
years, the final panel data set contains both cross-sectional as well as time-series
data. Balancing the panel, countries with missing values were dropped from the

sample. Scores were normalized to make the results more interpretable.

There exist various panel regression techniques to model cross-sectional time-
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series data and due to their ability to account for cross-sectional differences as
well as time-variant effects they are especially popular among scholars (Greene,
2018). However, a detailed analysis of the causal relation between CLS and ESG
exceeds the scope of this thesis and may be subject to future research. Never-
theless, besides different models that were set up to evaluate the linear relation
between CLS and ESG, additionally, a brief analysis of the isolated causal rela-
tionship was included to further support the robustness of hypothesis 1. Following
Park (2011) pooled panel ordinary least squares regression models with CLS as

dependent and ESG as independent variable(s) served as baseline models:

CLS, = a+ BESG, + &, (15)
CLS;e = a+ BrEct + BaSce + B3Ger + &t (16)
where:
ESG..= mean ESG score of country c attime t
E..= mean environmental pillar score of country c at time t
S.:= mean social pillar score of country c at time t

G..= mean governance pillar score of country c at time t

Similar to the construction of the CLS index, there could be issues of collinearity
between the individual ESG factors as firms may do equally well across the single
dimensions of CSR. This would distort the regression results if including all fac-
tors as independent variables. Therefore, as proposed by James et al. (2013),
Variance Inflation Factors (VIF) were computed for the individual ESG compo-
nents. The VIF measures the increase of a predictor’s variance that results from
correlation with the remaining predictors. In the case the VIF exceeds a value of

10, it is a sign of serious multicollinearity.

As this study assumes countries with higher levels of CLS to have better national
ESG performance, and thus superior financial returns compared to countries with
lower levels of CLS, the cross-sectional CLS—ESG relationship (between) is of
greater importance than the within-country variation over time. After averaging
out time effects, the baseline model was transformed to a between estimator
(Cameron & Trivedi, 2005; Greene, 2018). Regressing time-averaged CLS

scores against averaged ESG scores per country gives a generalized impression
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about the macro—micro sustainability relationship. Hypothesis 1 assumes the
coefficients of the following equations to be positive and statistically significant,

meaning that CLS is higher in countries with higher national mean ESG scores:

CLS, = a+ BESG, + ¢, (17)
mc =a+ :BIEC + 3255 + ,BSG_C + & (18)

Albeit not crucial for the purpose of this study but adding to the literature on the
relationship between macro- and micro-level sustainability, the full panel data set
was utilized to isolate the causal relationship between ESG and CLS. In order to
account for unobserved heterogeneity across countries as well as time-specific
effects, literature on the statistical analysis of panel data suggests applying either
a random or fixed effects model (Greene, 2018; Wooldridge, 2010). Following
studies with comparable data sets, a fixed effects model was the first choice (Crifo
et al., 2015; Stellner et al., 2015). Fixed effects allow for avoiding variable bias,
which is caused by time effects across all countries (e.g., macroeconomic
shocks) as well as baseline differences between countries (e.g., institutional fac-
tors). Fixing both effects, two-way time and country fixed regression models were
utilized by adding dummy variables for each year and country, except of one year

and country to avoid collinearity. The baseline model was modified as follows:

CLS; =a+ PESG, + 6 + e + et (19)
CLSce = a+ BrEce + BaSce + B3Ger + 6¢ + pe + &t (20)
where:
6,= time dummy estimating common change in CLS to all countries in year t

U= country dummy estimating common change in CLS to all years in country ¢

After presenting the methods applied to analyze the relationship between macro-
and micro-level sustainability, the next section outlines the methodology of the

construction of CLS-integrated global equity portfolios.

4.1.3 CLS Strategies

As mentioned earlier, the ACWI is a common benchmark for global equity
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portfolios. As of late 2020, the index covers 23 countries from developed and 27
countries from emerging economies, representing more than 3,000 individual se-
curities and 85 % of the investable global equity market capitalization. MSCI cal-
culates individual market capitalization-weighted indices for each of the underly-
ing countries that are then combined into regional indices (MSCI, 2021b). Based
on the MSCI Market Classification Framework, which defines thresholds, such as
economic development and market capitalization, countries are categorized as
developed or emerging market countries (MSCI, 2020b). The following figure pre-

sents the structure of the ACWI as well as the recent market classification.

MSCI ACWI INDEX ‘

MSCI WORLD INDEX

DEVELOPED MARKETS

Europe & Americas
Middle East sl

Canada Austria Australia Argentina Czech China
United States  Belgium Hong Kong Brazil Republic India
Denmark Japan Chile Egypt Indonesia
Finland New Zealand  Colombia Greece Korea
France Singapore Mexico Hungary Malaysia
Germany Peru Kuwait Pakistan
Ireland Poland Philippines
Israel Qatar Taiwan
Italy Russia Thailand
Metherlands Saudi Arabia
Norway South Africa
Portugal Turkey
Spain United Arab
Sweden Emirates
Switzerland
United
Kingdom

Figure 7 MSCI Market Classification and ACWI Universe (MSCI, 2021b)

Beneath the ACWI, MSCI clusters developed market countries within the MSCI
World Index and emerging market countries within the MSCI Emerging Markets
Index. Both indices are common benchmarks representing global developed and
emerging equity markets. The ACWI’s country index universe served as starting
point for portfolio construction of the empirical study. There have been changes
in the MSCI Market Classification during the sample period, for example, in 2014,
Qatar and the UAE have been included in the Emerging Markets Index (MSCI,
2020b). Accounting for those changes, only countries that were covered by the
ACWI in a given year were eligible for inclusion in the portfolios in the respective

year. This ensures that the portfolios draw on the exact same opportunity set of
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country indices and underlying securities. In order to make the results more com-
parable, for example, to compare overall CLS and ESG scores from portfolios
with the benchmark, a twin version of the ACWI was calculated manually. This
was necessary because MSCI does not publish the (historical) weights of the
underlying country indices. Therefore, historical market cap weights were derived
and served as weights for the twin version. The weight of a country c at time t is
derived by dividing the country’s stock market capitalization by the sum of the

capitalizations of all countries that are covered by the ACWI during that time:

MC,,

MCW., =————
“ Ty MCc,

(21)

where:

MC., = market capitalization of country c at time t

With a correlation of 0.99, the twin version matched the original version fairly well
(see Appendix A). Based on the insights from the literature review on smart beta,
CLS scores were incorporated into several alternative weighting schemes. For
each strategy, portfolios were constructed that re-weight the ACWI country indi-
ces based on the respective strategies’ weights for each country. While the ex-
posure to each country and the underlying securities change accordingly, the se-
curity weights within the country indices remain based on market capitalization.
This approach is in line with preceding research on alternative portfolio weighting
(e.g., Hamza et al., 2007). Now coming to the different CLS-integrated strategies.
Starting with a plain CLS-weighted strategy called CLS. Deriving weights for each
country based on its CLS score relative to that of the other countries, equation
(21) was modified to a CLS version by dividing the CLS score of a country at a

given time through the sum of all countries’ CLS scores:

CLS,,

CLSW., = ————
TN CLS,

(22)

Using the CLS country weights CLSW,, the portfolio weight of a country is greater
the higher its CLS performance relative to the other countries. The next strategy

is guided by common sustainable investing benchmarks, such as MSCI ESG
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Universal indices that increase exposure to firms with high ESG scores while ey-
ing to capture the market beta as close as possible (MSCI, 2019). Under the
strategy named CLS Enhanced portfolios were constructed that adjust the mar-
ket capitalization weights of the country indices with a CLS factor. Following the
methodology of MSCI ESG Universal indices, each country weight is the product
of its market capitalization weight MCW,, and its CLS weight CLSW,, (MSCI,
2019). Making sure the country weights sum up to 100 %, the weights were nor-
malized by dividing the individually adjusted weights through the sum of all coun-
tries’ adjusted weights, which results in the final CLS-adjusted market capitaliza-

tion weight for a country at a given point in time:

MCW,,CLSW,,
=<7 (23)
C_ MCW,.CLSW,,

ct

By adjusting market capitalization weights with a CLS factor, portfolios are tilted
towards countries with high levels of CLS and away from those with relatively low
levels. This is because the market capitalization weight increases in the case the
respective country’s CLS weight is relatively high compared to those of the other
countries and vice versa. Several studies within the smart beta literature found
GDP-weighted global equity portfolios to outperform traditional cap-weighted
portfolios (Deutsche Asset & Wealth Management, 2014; Hamza et al., 2007;
MSCI Barra, 2010). With CLS integration being also a macro-level strategy, it
seems reasonable to design a strategy that combines GDP and CLS weights.
GDP weights were derived in the same manner as market capitalization and CLS
weights applying equation (21/22). Using the exact same methodology as in the
aforementioned strategy but swapping cap weights against GDP weights in equa-

tion (23), allowed to derive weights for the GDP CLS Enhanced strategy.

Next up is a strategy that is also inspired by common sustainable investing prac-
tice. Chapter 2.2.2 introduced the best-in-class approach as one of the ESG-
screened sustainable investing strategies. While the following strategy also de-
tects and overweights sustainability leaders, in contrast to ESG-screened strate-
gies, it does not exclude constituents from the investment universe. As this study

constructs portfolios at a country level, the exclusion would require dropping
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entire countries, making benchmark comparisons less meaningful. Within the
CLS Leaders strategy the top 10 CLS ranked countries were overweighted rela-
tive to the remaining countries. To assign each top performer a weight, the 10
biggest market capitalization weights (MCW,;, ..., MCW,,.) in a period t were de-
rived and assigned to countries leading the CLS index, so that the country ranked
firstin the CLS index in that period was assigned the greatest weight MCW;, and
so on. After weighting the leading countries, the remaining weight had to be dis-
tributed among the other countries. For that purpose, first, equation (22) was ap-
plied to weight remaining countries relative to the other remaining countries
based on their CLS scores. Finally, those remaining countries CLS weights
RCLSW,, were multiplied with the remaining weight, resulting in weights for each

of the countries that were not among the top performers in a given period t:

10
W, = (1 - z MCWl-t> RCLSW,, (24)

=1

This strategy may also be thought of as a modified version of the simple CLS
strategy where the top 10 CLS ranked countries are systematically overweighted.
It assumes that investors are willing to assign CLS leaders relatively heavy
weights, though, not exceeding a level of concentration as in market capitaliza-
tion-weighted benchmarks. Before moving to the next chapter, which describes

how the performance of the CLS strategies was measured and compared against

benchmarks, the following figure presents a summary of the CLS strategies.

Strategy Weighting scheme Description
CLS,, i
CLS CLSWy = ce——— Weights based on CLS score
c=1 CLSct
- MCW_.CLSW,, Market cap weights adjusted by
CLS Enhanced “ =1 MCW . CLSW,, CLS factor
T GDPW_.CLSW,, GDP weights adjusted by CLS
GDP CLS Enhanced ct = C_ GDPW,CLSW,, factor
o Top 10 CLS ranked countries as-
CLS Leaders Wee = (1) McW, |RCLSW,, | .
— signed top 10 market cap weights

Table 2 Overview of Different CLS Strategies
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4.1.4 Portfolio Performance Measures

Following related research, common risk and return measures were calculated to
evaluate the performance of CLS strategies and compare them to benchmarks
(e.g., Platen & Rendek, 2017; Sherwood & Pollard, 2017). To measure monthly

portfolio returns, Markowitz’s portfolio return formula (1) was modified:

C
Rpt = Z ch—cht (25)
c=1

where:

wcy—1 = previous year's weight of country c within the given strategy

R.; = monthly country index return at time t

With changes from MSCI's Market Classification normally becoming effective at
the end of May and the strategy weights being based on yearly data, portfolios
were rebalanced annually at the end of May. When comparing portfolio returns
with each other or benchmarks, returns were annualized. For measuring portfolio
risk several indicators were calculated. Starting with the standard deviation of
portfolio returns, which was also annualized in comparisons. Next up, the portfo-
lios’ maximum drawdown (DD) was calculated by computing the maximum drop

of the return of a portfolio p from its running maximum (Pospisil & Vecer, 2008):

MDDy = max (max Ry, — Rp;) (26)

Additionally, the historical value at risk (VaR) at a 95 % confidence level was
calculated. Applied to a series of portfolio returns R,; over a period T the VaR at
a 95 % confidence level is the cutoff value at the 95" percentile of the left tail of
the return distribution. When comparing portfolio performance, the 95 % VaR can
be interpreted as a downside measure that indicates the lowest return one could
have expected with 95 % confidence, or put differently, only in five percent of the
cases the return was lower than the threshold value (Linsmeier & Pearson, 2000).
Having computed risk and return measures, the Sharpe Ratio was calculated to
compare risk-adjusted performance. In this context, equation (4) was computed

using the annualized excess returns and standard deviations of portfolio returns.
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In addition to common portfolio performance measures, sustainability scores of
each portfolio were measured over the respective period. For that purpose, again
Markowitz’s portfolio return formula was modified, though, this time, the previous
year’s country weights of a given CLS strategy were not multiplied with the coun-

try indices’ returns but with the countries’ CLS or mean ESG scores:

C
CES,, = z Wey_1CES,q (27)

c=1
where:
CES. = CLS.; or ESG;

Including the CLS and ESG scores for the respective period in the set of portfolio
performance measures allowed to not only compare portfolios from a risk and
return perspective but also from a sustainability standpoint. This provided further
evidence for the hypotheses, as it sheds light on the relationship between macro-
and micro-level sustainability as well as the impact of sustainability on portfolio
returns. The next chapter describes how the performance of the CLS strategies

was analyzed in more detail by checking for risk factor exposure.

4.1.5 Factor Regression Models

While several studies documented inferior performance of portfolios that are tilted
away from the market beta, an extensive body of studies found sustainable in-
vesting strategies to generate positive alphas (e.g., Eccles et al., 2014; Kempf &
Osthoff, 2007). To analyze whether CLS strategies can produce abnormal returns
after accounting for factor exposure, portfolio returns were plugged into the factor
models that were introduced in section 2. Beginning with the CAPM, excess port-

folio returns were regressed against excess market returns:
Rpt - th =ap,t+ :Bp(Rmt - th) + Epe (28)

As described in chapter 2.1.2, the coefficient g, measures a portfolio’s exposure
to systematic risk. In the cases where the intercept a,, is positive after accounting

for systematic risk exposure, a strategy portfolio generated positive abnormal
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returns compared to the market portfolio. Using Fama and French’s (1993) three-
factor model, it was checked whether CLS strategies tilt portfolios towards small
or large cap stocks or those with high- or low book-to-market ratios. Size and

value factor loadings were checked using the following regression model:
RPt - th =apt .Bpm(Rmt - th) + .BpSMBSMBt + .BpHMLHMLt + &pe (29)
Carhart (1997) found evidence that buying past winners and selling losers can

produce positive alpha. In order to test whether a CLS strategy exposes investors

to this Momentum factor, Carhart’s four-factor model was computed as follows:

Rpt - th =ap + ﬁpm(Rmt - th) + :BpSMBSMBt + :BpHMLHMLt
+ BomomMOM, + €,

(30)

Representing the robustness of firms’ profitability and their investment behavior,
Fama and French (2015) added two additional factors to their factor set. Studies
that found firms with higher levels of CSR to have superior financial performance
argue that this effect might result from greater resilience and investments in in-
novation (e.g., Eccles et al., 2014). In the case CLS strategies’ excess portfolio
returns can be explained from exposure to such effects, loadings on the RMW

factor should be positive and negative on CMA in the five-factor model:

RPt - th =ap + ﬂpm(Rmt - th) + :BpSMBSMBt + :BpHMLHMLt
+ Boruw RMW, + BpemaCMA, + &,

(31)

Having described the methodology of the empirical study, the next chapter out-

lines details about the collection and characteristics of the underlying data.

4.2 Data Characteristics and Collection

4.21 CLS Data

In the following, the main indicators and sources that were used to construct the
CLS index will be outlined. As mentioned earlier, data collection was guided by

the SDGs and their underlying indicators. Since the CLS index draws upon
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numerous sub-indicators, for reasons of space, only a selection of indicators will
be mentioned in the following. For a complete overview, see Appendix B. To fur-
ther enhance clarity and analyze the impact of CLS in its single dimensions, the
SDGs were grouped into the three dimensions of sustainable development (Kos-
toska & Kocarev, 2019; Stockholm Resilience Centre, 2017). The following figure

presents the classification of the SDGs.
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Figure 8 SDGs Categorized in the Dimensions of Sustainable Development

Beginning with the economic dimension, indicators such as GDP per capita and
the share of children in employment were used to measure SDG 8 (World Bank,
2021a). To track development related to innovation, for example, the share of
internet users and the expenditure on research and development were used
(UNDP, 2021; World Bank, 2021a). Goal 17 was represented by inflows of foreign

direct investments and tax revenues (World Bank, 2021a).

Coming to the environmental dimension, where historical data of the 32 sub-indi-
cators of the EPI was used to measure CLS on goal level (NASA, 2021). In order
to track development on SDG 6 indicators from the EPI category Sanitation and
Drinking Water were used. Next up, Responsible Consumption and Production
was represented by indicators from various categories, for example, Pollution and
Waste Management. Goal 13 was measured by the EPI's Climate Change indi-
cators, such as the CO2 growth rate or the greenhouse gas footprint per capita.
With respect to goal 14, indicators from Fisheries and Biodiversity were used.
Lastly, SDG 15 was represented by indicators from the categories Ecosystem

Management and Biodiversity. EPI indicators were aggregated at goal level and
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weighted according to the EPI's weighting framework (Wendling et al., 2020).

Finally, on the social dimension, the World Bank’s (2021a) database on sustain-
able development was the main source of data. Measuring progress on SDG 1,
the share of the population living below the international poverty line was taken
into account. The share of renewable energy consumption was included to rep-
resent goal 7. Also, goals 11 and 16 were measured in part by World Bank data.
For example, the share of the population living in slums as well as various gov-
ernance indicators, such as government effectiveness and control of corruption,
were used (World Bank, 2021c). Governance indicators were supplemented by
data from the Freedom House (2021), which publishes indicators on civil and
political rights. The Global Food Security Index, which covers food-related topics,
such as affordability and availability, by incorporating 59 sub-indicators (e.g., food
costs and volatility of agricultural production), served as the data source for
SDG 2 (The Economist Intelligence Unit, 2021). Chapter 4.1.1 mentioned the Hu-
man Development Index as an index measuring sustainable development on the
social dimension. The index itself consists of several sub-indices whose historical
cross-sectional time series are provided by the United Nations Development Pro-
gramme (2021). Health and Well-Being was represented by the Life Expectancy
Index and Education by the Education Index, which includes indicators such as
mean years of schooling. SDG 5 was represented by the Gender Inequality In-

dex. Finally, the Coefficient of Human Inequality served for measuring SDG 10.

Within the methodology of the CLS index, it has already been mentioned that in
some cases it had to be dealt with issues of missing data. However, the final CLS
data set covers the period 1987-2020 for all countries that were included in the
ACWI during that time. Aggregating 58 unique sub-indicators, the CLS index
draws on a total of more than 100,000 data points. The next section describes

the characteristics and collection of the study’s underlying ESG data.

4.2.2 ESG Data
As mentioned earlier, with the rapidly growing number of new players entering
the market for ESG data, studies reported massive divergence between the ESG

scores from different data providers. Though, most commonly used in academic
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studies and found to perform better compared to other ESG rating providers, is
ESG data published by MSCI (Berg et al., 2020; Immel et al., 2020). This empir-
ical study also draws on ESG data provided under exclusive license by MSCI
(see Appendix H). MSCI measures firms’ sustainability performance on 35 indi-
vidual key issues that are grouped into 10 themes. For instance, under the envi-
ronmental pillar, the Climate Change theme is measured by key issues such as
carbon emissions and climate change vulnerability. With respect to the social pil-
lar, Human Capital is tracked by labor management for example. Finally, the gov-
ernance pillar includes themes such as Corporate Behavior, which is measured
by business ethics and tax transparency (MSCI, 2020a). A complete list of the
underlying indicators can be found in Appendix C. The ESG data set contains
monthly scores for all firms that are covered by the ACWI’s country indices and
additionally thousands of small cap and private companies from the respective
countries for the period 2007-2020. Including all available firms creates an even
more comprehensive picture when analyzing the macro—micro sustainability re-
lationship. Both the combined ESG score as well as the individual dimensions’
scores were taken into account. As described in the methodology section, ESG
scores were averaged across all firms that are listed within a country. With CLS
and ESG data in place for testing the first hypothesis, the following chapter de-

scribes which further data was used to test the remaining hypotheses.

4.2.3 Data for Portfolio Construction and Factor Regressions

Since the CLS portfolios were constructed utilizing the ACWI’'s underlying country
indices, the sample period directly depends on the availability of historical data of
the country indices. Although for some developed market countries there is fur-
ther back data available, the earliest year with data available for all countries is
1988 when the MSCI Emerging Markets Index with its underlying emerging mar-
ket country indices had been launched. MSCI (2021a) provides historical data for
country indices on a monthly basis. The index data underlying this study is de-
nominated in U.S. Dollar and on price level with nearly no missing data. Only data
for Venezuela was not available, which seems negligible, as Venezuela was only
part of the ACWI until 2006 and had relatively low market capitalization compared
to the other countries (MSCI, 2020b). However, the absence of Venezuela might

lead to a tracking error between the original ACWI and the twin version. Finally,
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the equity data set used to back test CLS strategies contained time series for 52
countries that were part of the ACWI in the period from the end of May 1988 until
the end of February 2021. In order to compare the performance of CLS strategies
not only against traditional but also against ESG benchmarks, historical time se-
ries of selected MSCI ESG indices were derived. Since the CLS Enhanced strat-
egies were inspired by MSCI ESG Universal indices, those were included in the
benchmark sample for direct comparison. Moreover, MSCI| ESG Leaders indices
were included because they come closest to the CLS Leaders strategy by over-
weighting firms with the best ESG performance in their sectors. The earliest avail-
able data for the ESG benchmarks range from late 2007 in the case of ESG
Leaders indices to the end of 2012 for ESG Universal indices (MSCI, 2021a).

Coming to the macroeconomic data required for designing the CLS Enhanced
strategies. The main source for stock market capitalizations was the World
Bank’s (2021b) databank of world development indicators. Supplementary data
was derived from CEIC (2021). In the cases there was still missing data, the same
imputation methods were applied as in the CLS index methodology. GDP data is

based on current prices in U.S. dollars and was derived from the IMF (2021).

Finally, following common practice in factor research, necessary data for regress-
ing CLS strategies against common risk factors is based on Fama’s and French’s
research data sets. French (2021) provides international monthly factor return
series for all factors covered by the five-factor model and additionally the Momen-
tum factor for the period 1992-2021. The data is split into combined factor return
series for developed and emerging market countries and is weighted based on
market capitalization of the underlying countries. In both cases, French uses the
U.S. Treasury bill rate to compute the excess market return. Therefore, CLS strat-
egies’ monthly excess returns were computed using the same risk-free rate. In
order to regress the global CLS strategies’ returns against the factors, a com-
bined factor return series was computed based on the exposure to developed
and emerging markets of the respective strategy. This resulted in a global factor
return series with the same exposure to developed and emerging markets as the
CLS strategy the factor returns were regressed against. Having described the

research design, the next section presents and discusses the study’s results.
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5 Empirical Results and Discussion

In the final section of this thesis, the main findings of the empirical study are pre-
sented and discussed. Starting with a presentation of the CLS index presents a
first overview of the level of sustainable development across countries underlying
the ACWI universe during the sample period. Next up, setting country-level ESG
and CLS scores into perspective, the relationship between macro- and micro-
level sustainability is analyzed by interpreting the results from several regression
models. Having provided evidence for hypothesis 1, the effect of CLS integration
on the composition of global equity portfolios is examined by comparing country
weights within different CLS strategies with that of the ACWI. After that, the per-
formance of CLS-integrated portfolios is analyzed and discussed, providing evi-
dence for hypothesis 2. After comparing the performance of CLS strategies with
the market index, additionally, isolated back tests were analyzed to shed light on
the impact of CLS in developed as well as emerging markets. Finally, factor re-
gression results are interpreted to find out whether CLS integration exposes in-
vestors towards risk factors and whether they are able to produce statistically

significant positive alphas, which provides evidence for the last hypothesis.

5.1 CLS Performance

Before presenting insights from the aggregate CLS index, the results of the test
for multicollinearity as well as summary statistics will be outlined. As mentioned
in the CLS index methodology, the aggregation of numerous sub-indicators and
-indices, all measuring countries’ performance in some area of sustainable de-
velopment, may include some overlaps biasing the results t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>