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Abstract

Considering companies' environmental, social, and governance (ESG) factors has proven
to be an effective method for investing for both intrinsic benefit and financial performance.
However, research still has not concluded the exact relationship between ESG factors and a
company’s economic performance. This paper furthers the research in the ESG investing space
by quantifying how the relationship between ESG variables connects to industry. The study
centers around stocks held in the Vanguard ESG US Stock ETF, one of the most widely used
ESG ETFs in the United States. An ETF is a bundle of securities sold in shares on a stock
exchange. This study measures ten stocks each for two industries: technology and consumer
staples. Bloomberg ranks greenhouse gas emissions as a top priority for the technology sector
and a somewhat low priority for consumer staples, so this data is collected on each company to
compare any differences in financial performance based on industry. An additional variable,
gender diversity on the firm’s board of directors, is included to see its impact on stock returns.
The data is run through a series of regressions using Fama and French’s five-factor model with
the two additional ESG variables. The results for the two ESG variables are mixed. There is little
relationship between greenhouse gas emissions and excess stock returns, but there is promising

evidence for women on the board of directors and financial performance.



Chapter 1: Introduction

In 2004, the United Nations Global Impact issued a report titled “Who Cares Wins,”
endorsed by 18 global financial institutions with over $6 trillion in assets under management
(UNEPFI). It contains recommendations for financial firms to include Environmental, Social,
and Governance (ESG) issues in investment analysis. It is the first time ESG is officially
mentioned and precisely defined. Twenty years later, ESG remains as relevant and mainstream as
ever. With more firms now including ESG components in their financial performance, investors
now use these factors in their valuations of companies. It is a standard way for investors to
quantify a firm’s level of social responsibility.

In 2015, Volkswagen installed devices on 11 million vehicles designed to cheat on
emissions tests (MSCI). Traditional value models could not capture the full scope of this
scandal's impact. However, several ESG indices downgraded Volkswagen’s governance practices
before the scandal became public (MSCI). Had investors placed a heavier emphasis on ESG
factors, they could likely have caught this. This example highlights the need for investors to
consider ESG investment factors.

Fundamentally, ESG investing can be beneficial to investors. Kotsantonis demonstrated
in their piece that companies that consider environmental and social issues experience economic
benefits (Kotsantonis et al., 2016). There is a misperception that returns will be under the market
average. However, companies have found ways to create value through environmental efforts
that have resulted in cost savings, like reducing waste. From a risk management perspective,
ESG initiatives make a company more compliant with regulators. It will also boost a company’s

brand and image (Kotsantonis et al., 2016). When a company is known for doing “good,”



customers will become more loyal to the brand, and there will be a higher demand to work for
the company. Moreover, when a company can impress investors with these actions, it can lead to
better P/E ratios (Kotsantonis et al., 2016). However, while the academic literature surrounding
ESG grows, some questions remain unanswered.

A common way for investors to value a company’s level of social responsibility is by
considering a company’s ESG score. Rating providers issue scores based on assessing the firm's
environmental, social, and governance practices. However, investors should be cautious, as this
market area is not regulated. Earlier this year, investment firm MSCI announced revisions to its
fund ESG score methodology, bringing ESG downgrades to over 31,000 ESG funds (Ilango,
2023). Such a large-scale change with no regulator scrutiny indicates a much larger problem with
the ESG rating system. Much of the ESG scores depend on disclosure, but no governing body
over ESG does not pressure companies to disclose more ESG information (Lyons, 2022). This
makes defining the relationship between ESG companies and return on investment difficult. The
academic literature surrounding this topic continues to grow, but some questions still need to be
answered.

This paper addresses questions surrounding ESG scores and rating methodology
ambiguity by testing ESG factors by industry. Bloomberg, one of the largest ESG rating
providers, provides a framework for weighing an ESG issue priority for each industry.
Greenhouse gas emissions are ranked differently among the technology and consumer staples
sectors. Ten total panel regressions are run on ten stocks from each industry to determine if there
are differences in financial performance for firms that prioritize an ESG issue versus ones that do

not. An additional variable that measures gender diversity is also in the regression. The results



from the panel regressions have implications for women on the board of directors and financial

performance but less for greenhouse gas emissions.

Chapter 2: Literature Review

Section 1: Asset Pricing Models

Harry Markowitz’s modern portfolio theory laid the foundation for modern finance
models. When constructing investment portfolios, Markowitz demonstrated that asset
diversification reduces risk while retaining potential returns (Womack & Zhang, 2003).

One of the most important models is the Capital Asset Pricing Model developed by
William Sharpe and John Litner in the 1960s. CAPM builds off of the relationship of risk and
return characterized by Markowitz. It describes the expected return of an asset (E(R;) is the result
of the sum of the risk-free rate of return (Ry), plus a risk premium [3; (E(R,,) - Ry)] (Fama &
French, 2004). The risk premium is the expected return of the market (R,,) subtracted by the
risk-free rate of return (R;) and multiplied by beta (f;) (Fama & French, 2004). Beta measures
the investment's risk compared to systemic or overall stock market risk. If beta is one, it is as
risky as the market; if beta is less than one, it is more conservative; and if it is more than one,
riskier than the market. A riskier asset produces a higher expected return. Figure 2.1 shows the

CAPM (Womack & Zhang, 2003).

E (R) =R+ ; (E(R,) - Ry)

2.1)



The model assumes that investors are risk-averse. Additionally, the model assumes that
there is only one risk factor, market risk, which is unavoidable even with diversification
(Womack & Zhang, 2003). Therefore, an investor with the beta of their investment can calculate
the asset's expected return. The main shortcoming of CAPM is that it only uses one risk factor.
Fama and French challenge the model’s reliance on beta; they reason that more factors determine
the expected return on an asset than simply aggregate risk (Womack & Zhang, 2003).

So, Fama and French supplemented the CAPM by including two additional variables.
From their research, Fama and French concluded that size and value risks are the two most
important factors outside of market risk (2014). Size risk, called “Small Minus Big,” is the
excess returns investors earn for investing in companies with a small market capitalization
(Womack & Zhang, 2003). It is calculated as the average return of 30% of the smallest stocks in
the market minus the average return of 30% of the largest stocks in the market for each month. A
negative SMB factor indicates that larger companies outperformed smaller ones in a given month
(Womack & Zhang, 2003). Smaller companies should be more sensitive to risk due to their size.
Value risk, called “High Minus Low,” is the excess returns investors earn for investing in
companies with high book-to-market (B/M) values. HML is calculated as the average return of
the top half of companies with the highest B/M ratio minus the average return of companies with
the lowest B/M ratio for each month (Womack & Zhang, 2003). Firms with higher B/M ratios
should produce higher returns; the ratio could be high because the market value is low. This

typically occurs when firms are in financial distress and, therefore, a more risky investment.

E (R) =R;+p; (E(R,) - Rp) + SMB; + HML,; + ¢;

(2.2)



Figure 2.2 shows the three-factor model. The SMB and HML are added to the end of the
regression to the rest of the original CAPM. The three-factor model increases the model’s ability
to predict actual returns by adding two factors. Researchers have demonstrated that the
explanatory power of the three factors is much superior to that of CAPM.

However, Fama and French even acknowledge that their model cannot fully explain
specific patterns in the market (Womack & Zhang, 2003). They return to their own model,
adding another two variables (Figure 2.3). They use evidence from other studies that prove their
three-factor model needs adding factors related to profitability and investment (Fama & French,
2014). Profitability is denoted as RMW, measured as the returns of diversified stock portfolios
with robust operating profitability minus those of diversified stock portfolios with weak
operating profitability (Fama & French, 2014). Weak profitability also produces more risk in the
investment, making expected returns higher. Investment is the level of capital reinvested back
into the company—the difference between diversified stock portfolios of low and high
investment in firms. High-investment firms are more likely to overinvest, which decreases their
value when the return on invested capital is less than the weighted average cost of capital. After
testing, the model has proven to produce better results than the three-factor model (Fama &

French, 2014).

E (R) =R+, (E(R,) - R) + SMB; + HML, + RMW, + CMA, + ¢,

(2.3)



Section 2: Application of Asset Pricing Models to ESG Investing

Researchers have applied Fama and French's framework to the ESG investing space to
define the relationship between excess returns and ESG factors. Naffa and Fain (2022) used the
five-factor model, along with an extra ESG factor for each pillar, to evaluate investments. This
study will include ESG factors in the model but slightly differently.

Previous research has shown that a company's financial performance depends on its ESG
score, but Halbritter and Dorfleitner (2015) investigate this concept further. They compare a
firm's corporate financial performance (CFP) and corporate social performance (CSP). The CSP
measures ESG criteria through three ESG rating providers: ASSET4 (part of Thomson Reuters)
and Bloomberg. Their dataset includes over 1000 companies and ranges from 1991-2012. One of
the most common methods for examining the relationship between ESG and returns is
constructing ESG portfolios. Halbritter and Dorfleitner (2015) create two ESG portfolios, one
containing the best 20% ESG companies and the worst 20% ESG companies. They regress the
portfolios using factors from the Carhart Four Factor Model (Market Risk, Size, Value,
Momentum). Additionally, they run a different test, instead using two cross-sectional regression
models. Their results find that the high portfolio generated a positive alpha and was generally in
line with the market, while the low portfolio slightly underperforms compared to the market
(Halbritter & Dorfleitner, 2015). The test shows that ESG ratings are weak in influencing a
company's financial performance. The ESG portfolios do not show a significant return difference
between companies with high and low ESG scores. This paper leaves inconclusive results on the
relationship and prompts further research.

The following year, Auer and Schuhmacher analyze new data over eight years by

constructing industry portfolios based on what firms produce; the sectors are capital (cars,



machinery), consumption (food, retail, media), financial (banks, real estate, insurance), and
miscellaneous (pharmaceuticals, chemicals, commodities). Sixty portfolios are organized by
ESG scores, industry, and part of the world (US, Asia-Pacific, Europe). Analyzing the portfolios’
performance in time series, the authors were able to find that in 15 of the 60 cases, the high-ESG
portfolios showed higher Sharpe ratios than respective benchmarks, whereas, in 34 of the 60
cases, the low-ESG portfolios showed higher Sharpe ratios than their benchmarks (Auer &
Schuhmacher, 2016). A few high-ESG portfolios outperformed in the United States, but no
high-ESG portfolios outperformed their benchmarks in Europe.

Kumar also studied ESG investment and its relationship to returns and had better results
(Kumar et al., 2016). Using a new quantitative model in their approach, there is substantial
evidence of the link between ESG and risk-adjusted returns. They use the Dow Jones
Sustainability Index to identify 157 companies with the best-in-class ESG performance grouped
into 12 industries. That sample of stocks compares to 809 stocks that mimic average returns and
are not listed on the DJSI. They consider the short-term performance indicators of the stock,
weekly returns, and volatility. Their results show that conventional thinking of low risk equaling
low return in the context of ESG may not be as accurate as previously thought (Kumar et al.,
2016). Instead, the Risk-Premium model used in this study “uncovers hidden value” in ESG
investments. In automobiles, durables, and banking, ESG stocks were less volatile at 20.12%,
24.54%, and 37.83%, respectively (Kumar et al., 2016). High ESG stocks exhibited a higher
Treynor ratio or risk-adjusted performance. Therefore, ESG factors bring lower volatility and
risk but higher risk-adjusted returns.

Investors seeking only profit would not be interested in ESG investments. However, for

investors who seek value in their investments, ESG proves to be a considerable choice. Wimmer



analyzes the persistence of ESG scores in socially responsible mutual funds (2012). Using ESG
data from ASSET4, Wimmer ranks four mutual funds based on the ESG scores of the individual
companies in the funds. In total, he is tracking 274 components of the mutual funds to determine
the persistence of ESG scores (Wimmer, 2012). He finds that ESG mutual funds will see
decreases in average ESG scores over time for two reasons (Wimmer, 2012). First, fund
managers could replace securities over time, and second, companies could make changes that
negatively affect their scores. For investors interested in socially responsible investing, Wimmer
recommends closely monitoring ESG holdings to ensure that the assets still have a high level of
social responsibility (2012).

To further understand ESG in the investing space, we turn to Bradford Cornell’s attempt
to define ESG’s relationship with returns more clearly through the lens of investor preferences
and risk (2020). He analyzes a model that proves the expected return on investment equals the
discount rate. The discount rate calculates the future value of money in the present day’s dollars.
When investors are interested in ESG stocks because of their social benefit (doing good for
society), they may be willing to invest in ESG securities, even if they have a lower rate of return.
Conversely, Cornell also examines what he calls “sin stocks” (gambling, alcohol, and
tobacco)(2020). These stocks will have a higher expected return because of the reputational cost
of owning that investment. For example, many institutions do not invest in these stocks because
they do not want to be associated with companies that people consider bad for society. With both
of these analyses, Cornell concluded that high investor preferences lower the discount rate, and
that will raise value relative to companies with lower ESG scores (2020).

Next, Cornell looks at ESG through risk. There are direct risks associated with ESG that

could influence its expected returns. For example, new government regulation could be risky for



fossil fuel companies, but renewable energy (ESG) companies would hedge that risk. Cornell
uses the Ross Arbitrage model to reason for ESG’s association with risk (2020). This model has
two specifications: the risk factor has to be systematic, making it still a risk factor even to
investors with a highly diversified portfolio, and the risk must have a risk premium, an excess
return of the risk-free rate to compensate for taking on extra risk. Cornell connects this theory
with another study conducted by Lioui (2018), which is directly related to ESG (2020). It called
for stocks to be divided into portfolios based on high and low ESG scores. The portfolio with
high ESG scores does well in bad ESG-related times and relatively worse in regular times.
Therefore, the high ESG-score portfolio acted as a hedge against risks associated with climate
change. However, Cornell argues that ESG risks are possibly mispriced and cannot be used to
identify “superior” investments. To him, the jury is still out on whether there is an ESG risk
factor (Cornell, 2020).

Cerqueti et al. tested risk further to determine whether ESG hedge risk in times of
volatility in the market (2020). Using assets in the portfolios of equity mutual funds
characterized by different ESG ranks, the authors measured their quarterly performance from
March 2016 to June 2018. Their studies showed that in periods of low volatility in the market,
the high-ESG portfolios lost less of their value than the low-ESG portfolios (Cerqueti et al.,
2020). In times of high volatility, the results could have clarified which ESG class portfolio kept
more of its value.

Perhaps the most critical evidence for this study was the research done by Moinak Maiti
(2021). Maiti builds a portfolio of 426 companies from the STOXX Europe 600 index. The

portfolio is regressed using six nuanced asset pricing models, all of which are derived in some
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way from the Five Factor model. All models included the ESG total score and the score of each
pillar as factors. Maiti found that there is statistical significance at a 5% confidence level.

This study lays the most crucial foundation for this paper. There is potential for including
ESG risk factors in an asset pricing model. The study focuses on European stocks, while this
study will only use US companies. This research will test whether similar results carry over.
European countries often have better ESG scores due to stricter environmental regulations and
disclosure policies by the EU.

The research in this study is based on the previous academic literature and proves the
relevance of incorporating the Five Factor model. Naffa Fain (2022) also uses the five-factor
model and an extra ESG factor for each pillar to evaluate investments but finds little conclusion.
However, as this and other studies have shown, including ESG scores in the Five Factor model
has yet to show much consensus on the relationship between returns and ESG factors.
Considering the unreliability of ESG scores, this finds a relationship through measurable ESG
factors that contribute to a score. As institutions often use mutual funds or ETFs when investing
their funds, this study will be centered around ESG ETF portfolios and the individual stocks held

within them.

Section 3: Women's Leadership and Financial Performance
A common theme in corporate responsibility initiatives is a push for more women in key
leadership roles in firms. Previous research focuses on the link between gender diversity on the
board of directors and the firm's financial performance. Fundamentally, a homogenous group
leading a company makes decisions that may not reflect the society in which it does business. A

diverse board brings in more perspectives in decision-making. In particular, women are more
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sensitive to corporate social responsibility and environmental policies (Francoeur et al., 2017).
Women also have higher ethics and maintain better customer and supplier relationships (Miller &
Triana, 2009). Logically, an increase in women on the board of directors would increase the
governance component of their ESG score. If there is a definite link between ESG factors and
financial performance, there should also be a link between gender diversity on the board of
directors and the value of a company.

A study on U.S. companies from 2000 to 2006 examines this theory further. Hussein and
Kiwia create an econometric model to capture a relationship using five variables concerning the
female labor force. Their study shows mixed results. The dependent variable, return on assets,
could be more precise than the explanatory variables.

Catalyst published a report that shows contrary results. Researchers at Catalyst rank 520
companies in 2001 and 2003 and sort them according to the average percentage of women on the
companies’ boards of directors (Luckerath-Rovers, 2011). They find that the companies in the
top quartile of women on the board of directors have a higher return on equity, return on sales,
and return on invested capital than those in the bottom quartile. They also find that financial
performance increases when companies have at least three women on the board of directors.
While this paper has a weak methodology and no statistical significance, it is important to note
that it leaves the door open for further research.

A study by Luckerath-Rovers builds off these studies with an attempt to quantify this
relationship in a model. She examines 116 Dutch companies on the Amsterdam Euronext stock
exchange in 2008 (2011). The ordinary least squares regressions Luckerath-Rovers runs have
firm performance (measured as ROE, ROS, ROIC) as the dependent variables and gender

diversity on the board of directors as the explanatory variable; other factors, such as firm size
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and board size, are held as control variables (2011). She finds that the model confirmed previous
research but did not give statistical significance (Luckerath-Rovers, 2011). The firms with more
gender diversity outperform those with less gender diversity in each category of firm
performance.

Another study conducted by Martinez and Rambaud supports Luckerath-Rovers’
findings. They investigate the link between women on the board of directors and Spanish
companies’ financial performance. While some previous studies have hinted at a link between
women in leadership roles and the increased financial performance of firms, they attempt to
solidify the empirical evidence. They create a model that analyzes the largest and most
significant companies in the Madrid Stock Exchange IBEX35 (the 35 most liquid Spanish
stocks) from 2003 to 2017 (Martinez & Rambaud, 2014). Martinez and Rambaud then run a
two-stage regression analysis; the first stage tests for mandatory European laws’ effect on gender
diversity, and the second stage tests for financial performance due to gender diversity (2014).
The model’s results confirm that more gender diversity on the board of directors is connected to
an increase in the financial performance of firms (Martinez & Rambaud, 2014).

Therefore, the previous research proves a link between an increase in women on the
board of directors and a company's financial performance. Because this is a governance issue
within the ESG realm, the percentage of women on the board of directors is an additional topic

of interest for this paper.
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Chapter 3: Data

Section 1: The Model

Prior studies include ESG total and pillar scores with the Five-Factors model, but this
model uses accurate data beyond the scores. Using this raw data compared to an ESG score gives
a better picture of the company’s actual practices for a specific ESG concern. The ESG factor in
this model focuses on the top industry priority as ranked by Bloomberg. In aggregate, ESG ETFs
tend to hold technology stocks the most out of any industry, as shown in Figure (3.1). The
Vanguard ESG US ETF (ESGV), one of the most widely used ESG ETFs in the United States, is
the source of the stocks used in the regression models. ESGV is a general ESG ETF that tracks
the performance of the FTSE US All Cap Choice Index and screens for specific ESG criteria.
The ETF excludes stocks from the following industries: adult entertainment, alcohol, tobacco,
cannabis, gambling, chemical and biological weapons, cluster munitions, anti-personnel
landmines, nuclear weapons, conventional military weapons, civilian firearms, nuclear power,
and coal, oil, or gas (Vanguard). ESGV also does not invest in companies that do not meet

Vanguard’s labor, diversity, human rights, environmental, and anti-corruption standards set by

(3.1)
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Vanguard. Based on the background of this ETF, all of the stocks used in the regression should
already possess some level of ESG deemed worthy of holding by a major ESG ETF.

For technology stocks, the highest ESG priority issue is Energy Management. It ranks as
a number one priority among its subsectors, as shown in 7able (3.1). A lower number for Issue
Priority indicates a higher priority for the ESG factor in that industry.

The technology stocks are comparable to those of an industry that prioritizes energy
management less. This study compares technology stocks to stocks in the consumer staples
industry. The issue priorities rank among consumer staples subsectors. Because the ESGV
excludes alcoholic beverages and tobacco products, those subsectors are excluded from this
study. The average priority score among subsectors in the industry is four, much lower than

technology. Table 3.1 shows Bloomberg's priority rating for consumer staples.

Industry Issue Priority

Technology

Software & Technology Service 1

Consumer Staples

Agriculture 7

—_

Packaged Food

Non-Alcoholic Beverages

Home Products

Personal Care

Retail

Wlw|rdr] >

Wholesale

(3.1)
The regression model uses the Fama and French factors and the ESG factor of

greenhouse gas emissions. Given the research linking women in leadership roles and firms, the
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model also includes an additional variable measuring the percentage of women on the

companies’ boards of directors. Thus, Figure (3.1) shows the pane regression.

Yii=Bo + Bi (Ry¢ - Rp) + B, SMB, + B; HML, + B, RMW, + Bs CMA, + B¢ GHG;, + B; WOM;, + ¢;
(3.2)

The top ten highest-held stocks with all available ESG disclosures for each industry are
the observation points in the model. The study period is from 2014 to 2022 because this period
has the most firm ESG disclosures.

The five factors used in the model are measured similarly to those described in the
literature review.

Excess Returns (Y;) in the five-factor model are the stock returns subtracted from the
risk-free rate of return. All the stock prices in this model are from Yahoo Finance and compiled
into dates matching the five-factor model and ESG data. The returns measure the percentage
increase or decrease in stock price from the prior month. That percentage subtracts from the
risk-free rate along with the five factors.

GHG emissions per sales (B¢ GHG) are the millions of metric tons of scope 1 (direct
from the company) emissions of greenhouse gasses divided by the company's total sales for a
given year. This study measures the variable as greenhouse gas (GHG) emissions divided by the
company’s total sales for a given year. The smaller the ratio, the better; when a company reduces
its emissions, the ratio decreases, or when it generates more sales under the same level of
emissions, it becomes more efficient.

GHG emissions are also subject to heavy weight in ESG due to their relevance in directly

combating climate change. An article from The Economist in 2022 provides an interesting take
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on the current state of ESG. The author claims that the only part of ESG that matters is
emissions. While there is more to the story than simply emissions, there is some truth to what the
author is conveying. Trahan and Jantz note an association between the environmental pillar and a
direct response to climate change, usually through carbon emissions (Trahan & Jantz, 2023).
They argue that the E pillar and decarbonization should be the only focus.

However, the significance of the environmental pillar varies among different factors,
making it difficult to fit into one universal model. Different industries view emissions differently
due to the nature of the goods and services they produce. Some firms rely more heavily on
emitting to do business than others. In parallel, industries can have different environmental
regulations that affect how they conduct their business. From the perspective of investors,
looking at the environmental factors dealing with climate change is more prevalent so that they
can ensure a long-run return on their investment.

Board gender diversity is the percentage of women on the firm’s board of directors for a
year.

Despite measuring the ESG and five-factor data over time, the model is actually a panel
regression. This is because the company’s ESG factors are multiple observations for different
firms within the same month. For each month, the excess returns and ESG factors are recorded

for twenty companies. The five factors are repeated for each time period.

Section 2: Obtaining the Data
The five factors and risk-free rate data come from the data library on Kenneth French’s
Dartmouth website. It is used for this paper because of its accuracy and accessibility. Bloomberg

Intelligence is used to gather the ESG data partly because of its availability and reputation as a
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leader in ESG ratings. BI ESG has a dashboard that offers data on companies that go beyond just
the scores of a specific company. The filter function allows users to specify the data based on
company, job title, race/ethnicity, and gender. The years of data have varied due to ESG only
becoming mainstream recently. Some companies have data reported as far back as the early
2000s, while others barely have an entire decade of data available. This presented a slight
challenge in figuring out the years for the data in the model. Additionally, all of the ESG data
collected is measured yearly. To match the monthly data of the five-factor models, the ESG data

is the same value for each month of a reported year.

Section 3: Understanding the Data
2014 is the earliest available data from Bloomberg, as companies have not reported
enough ESG data until around 2010. The companies selected for the model have disclosures for
each year of the study. Several of the top ten firms held in ESGV for both industries reported
very little ESG data. This can create a sample selection bias, as these companies with little
disclosure were excluded from the study. Nevertheless, the larger companies with data reported

each year are big enough to represent the entire industry.

Section 4: Descriptive Statistics
Before delving into the regressions, looking at the raw data gives a few takeaways. Table

4.1 displays the summary statistics of the data collected for this study.
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Technology Consumer Staples

Average Excess Returns 1.78% .76%
Median Excess Returns 1.70% .81%
Variance 0.01 0.03
Average GHG 16.27 67.11
Median GHG 9.79 53.55
Variance 293.98 3152.14
Average WOM 26.88% 30.74%
Median WOM 25.00% 30.00%
Variance 0.01 0.01

(3.2)

Excess Returns

Excess returns, plotted for each respective industry in Figures 3.3 and 3.4, show similar
trends. Consumer staples stocks closely follow each other during the period. Technology stocks
do the same, except Nvidia (NVDA) and AMD. Those two outliers saw a few years of slightly
higher returns but ultimately finished back down with the rest of the industry at the end of the
period. Those outliers could, however, contribute to the technology stocks’ slight

outperformance in average excess returns against consumer staples stocks.
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GHG

Figures 3.5 and 3.6 display the industries” GHG / Sales ratios. Technology stocks have a
lower ratio than companies that do not place a high priority on the ESG issue. Something to note
is that Intel (INTC) has the highest technology ratio. Research on Intel’s carbon emission shows
that the high ratio results from lower sales than higher emissions compared to its peers.
Consumer staples stocks follow a general trend again, except for Kimberly-Clark (KMB). While

having a much higher ratio, Kimberly-Clark also experienced a substantial decrease over the

period.
(3.5)
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WOM

All of the stocks from both industries experience the same gradual increase in the number
of women on the board of directors. Consumer staples have a slightly higher average and median

than technology (Shown in Figures 3.7 and 3.8).

Analyzing the summary statistics is necessary to understand the regressions in the best
way possible. The movement in different variables among the stocks can foreshadow what the

results may look like.
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Chapter 4: Analysis

After compiling and analyzing the data, the panel regression runs in Stata. Table 4.1
shows the results of ten regressions run from the data. The values in each cell are the increase by
one unit of the independent variable, which results in an increase (or decrease if negative) in the
percentage of excess returns of the dependent variable. Across the different tests, most of the
variables from the five-factor model have similar values and are generally statistically significant
at some level. They are essential to include so that the stock returns have accurate prices.
However, the ESG variables GHG and WOM vary more.

In Regression 1, all of the variables run normally with no constraints. GHG shows that
greenhouse gas emissions have no effect on returns but are statistically significant. The
coefficient indicates that an increase in the GHG/sales ratio decreases excess stock returns by
.0001%, which is not economically significant. WOM shows a stronger negative relationship
between excess returns and women on the board of directors; an increase of 1% of the women on
the board of directors results in a .05% decrease in excess returns.

Regression 2 takes the same test as Regression 1 and compares GHG and WOM based on
industry. GHG shows the same relationship, but technology is the only statistically significant
sector. Both industries for WOM display the same coefficient as Regression 1 and are still
statistically significant. The negative relationship between women on the board of directors and
stock returns in Regressions 1 and 2 does not make logical sense based on the research from

Chapter 2. This relationship faces further scrutiny in the following regressions.
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@ 2 (€) @ 6)) (©) ) (t)) () (10)
0.9293** [ 0.9292** | 0.8768** | 0.8761** | 1.0373** | 1.0387** | 0.8832** | 0.8810** | 1.0397** | 1.0444**
-0.2530%*[-0.2531** -0.2661**[-0.2670** -0.2683**[-0.2721**
SMB * * -0.1832%%]-0.1827%* * * -0.1866* | -0.1877* * *
-0.2701%*[-0.2698**-0.3488%*|-0.3478** -0.3552%%1-0.3449%*
HML * * * * -0.1152 | -0.1122 * * -0.1041 | -0.0977
0.3100%* | 0.3101** | 0.4156%* | 0.4175%* 0.4062%* | 0.4223**
RMW * * * * 0.2939** | 0.2979* * * 0.3041* | 0.3155*
0.3758** | 0.3761** 0.3705** [ 0.3660**
CMA 0.2429* | 0.2425* * * -0.1287 | -0.1346 * * -0.1494 | -0.1632
-0.0001**
GHG -0.0001** -0.0001* * -0.0005 -0.0005
GHG x
Industry
Technology -0.0001** -0.0001%** -0.0000* -0.0000 0.0000
Consumer
Staples -0.0002 -0.0002 -0.0002* 0.0013 -0.0007
-0.0536%* -0.1034%**
WOM * -0.0235 * -0.0245 -0.0722
WOM x
Industry
-0.0563** -0.1178**
Technology * -0.0223 * 0.1379%* -0.1361*
Consumer -0.1211
Staples -0.0537** -0.0403 -0.0585 *E 0.1696
Industry No Yes No Yes No Yes No Yes No Yes
>2018 Yes Yes No No Yes Yes No No
<2018 No No Yes Yes No No Yes Yes
Fixed Effects No No No No No No Yes Yes Yes Yes
R-Squared 0.3278 0.3477 0.1322 0.2011 0.4759 0.5431 0.1073 0.0577 0.2377 0.3354
Observations 2118 2118 960 960 1158 1158 960 960 1158 1158
*p<0.10
0.05

0.01
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4.1)

Regressions 3 and 4 build off the last two tests by adding a time constraint. Regressions 3
and 4 are the only tests for the years in the dataset after 2018. Regression 3 shows the same
statistically significant coefficients as Regressions 1 and 2. However, the results for WOM are
much different. The coefficient for WOM is still negative, but it is now much weaker than the
prior tests and no longer significant. This indicates that the previously established relationship
has yet to hold in recent years. Regression 4 takes Regression 3 and accounts for industry. The
results for GHG and WOM are the same as Regression 3, and an F-test shows no differences
between sectors for the variables.

Regressions 5 and 6 run the same tests as 3 and 4, but they are only testing for years in
the sample that are 2018 or earlier. Again, the GHG variable shows no difference in effects and is
statistically insignificant. The most profound finding of the study is the WOM variable for
Regressions 5 and 6. Before 2018, the negative statistically significant relationship between
women on the board and stock returns is not only back but also more substantial. The coefficient
-0.1034 in Regression 5 indicates that an increase of 1.0% of women on the board of directors of
a firm results in a 0.10% decrease in stock returns in a given year. This is 0.05% stronger than
the coefficient in Regression 1. Technology keeps the same coefficient and statistical
significance when accounting for industry, but consumer staples show a weaker and insignificant
negative correlation.

Regressions 7-10 repeat the same tests as Regressions 3-6 but with fixed effects. Fixed

effects create a dummy variable to control for the industry in this study. The GHG coefficients
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for the whole portfolio and between industries remain unchanged from the previous tests but lose
statistical significance.

The tests reveal more mixed results for WOM. Regressions 7 and 8 look at the dataset
after 2018 and with fixed effects. Regression 7 produces the same coefficient as Regression 3
and is also insignificant. Regression 8, however, shows differences from fixed effects compared
to Regression 4. Both industries are statistically significant, but technology has become positive,
and consumer staples remain negative. The results from Regressions 9 and 10 are even more
perplexing. The WOM coefficient for Regression 9 is insignificant and much weaker than in
Regression 5. For the industries, the coefficients have now flipped. Consumer staples is now

positive but insignificant, and technology is negative and significant.

Chapter 5: Conclusion

This paper's model continues the research on using ESG factors in an asset pricing model,
and the result is a thought-provoking conclusion. The GHG coefficient stays the same throughout
the regressions, showing virtually no relationship between GHG and excess returns. The
technology sector did not differ significantly from consumer staples.

The more significant takeaway from the tests is the evolution of women on the board of
directors concerning stock returns. Before 2018, there was a strong coefficient with a significant
negative correlation. After 2018, the coefficient changed to a weaker, insignificant negative
correlation. This trend indicates that the negative connection set in the regressions before 2018
becomes less as the year progresses. Technology and consumer staples showed differences in
results for the WOM variable with applied fixed effects. Before 2018, technology stocks showed

a negative significant correlation, which became positively correlated and significant after 2018.
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In short, the findings show some promise for a connection to excess returns. Over the
period, more women on the board of directors leads to a decrease in negative returns. This also
presents an opportunity for future research. The trajectory of the WOM coefficient could
continue upward and have positive significance in the future. The jury may still be out on
whether the industry shows any effects. Still, the differences between technology and consumer
staples for the tests with fixed effects may provide an area for future study.

Some of the limitations contributing to this study's lack of results also stem from the need
for more disclosure. Despite ESG being mainstream for almost a decade, the little data available
on certain companies makes finding quantitative variables to test on companies very difficult.
This problem brings the current state of ESG into question. Much still needs to be done to make
ESG more universal. Some scholars point to government oversight, perhaps through the
Securities and Exchange Commission, as a way to standardize ESG (Lyons, 2022).

Despite a lack of a direct connection between Greenhouse gas emissions and women on
the board of directors with excess stock returns, that should not necessarily stop investors from
considering ESG companies as potential investments. Some investors have intrinsic satisfaction
from investing in companies that display corporate social responsibility. Investors primarily
concerned with their bottom-line return on investment may consider ESG investments less
because they will receive less return. Investor preference makes the nature of ESG investing

subjective. The investor could receive extra benefits or none at all from investing in ESG.
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Chapter 6: Appendix

The interest for this research project comes from investigating ESG investing methods for
the newly-formed Student Managed Investment Fund (SMIF) and the Bruce R. Thompson
Center for Business and Economics (CBE) at Allegheny College. The Bloomberg Market
Concepts program offered in the CBE allows students to earn an ESG certificate by completing
modules on the topic. This study's results hope that future student investors may gain more
insight into how socially responsible investing is related to investment gains.

The authors apply their study to how schools can effectively bridge the ESG gap. Their
recommendation: Student-Managed Investment Funds (2021). The training method fits a
financial concept still considered “non-traditional.” The applied learning approach in the SMIFs
creates the perfect opportunity for students to gain experience through real investing.

This idea has caught on, as over 600 student-managed investment funds are in the United
States. With its rise in popularity among college campuses also came an increase in studies on
SMIFs and how they operate. In 2013, two professors at the Scott College of Business at Indiana
State University founded the Student Managed Investment Fund Consortium' (the Consortium).
Since its foundation, SMIFC has grown to include 114 member SMIFs. Its purpose is to act as a
flagship organization that records best practices in investment management and promotes
investment education in the SMIF community. Every year, the SMIFC hosts a conference with
members from each fund in attendance.

SMIFs are proven to be the best avenue for ESG student investing. Ascioglu and
Maloney (2019) tracked the progress of Bryant University’s Archway Investment Fund (AIF).
Founded in 2005, the AIF began as an equities-only portfolio but soon grew to include a

fixed-income portfolio (Ascioglu & Maloney, 2019). Both portfolios under the AIF operated
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under the oversight of an Advisory Board. Each board was composed of alumni, along with two
standing members, the CFO of Bryant University and the chair of the Finance Department.
Students first begin as Securities Analysts in FIN450, the first class offered by the AIF (Ascioglu
& Maloney, 2019). In this course, they study the characteristics of their assigned sectors and
develop an understanding of stock valuation methods. Recently, students have incorporated ESG
factors into their stock selection process. AIF was the first SMIF with over $1mm in assets to
have ESG integration into their investment portfolio. As of 2018, over 22% of all US assets
(roughly $8.7 trillion) were invested while considering ESG criteria (Ascioglu & Maloney,
2019). Since 2015, the CFA exam has asked questions about ESG. The Bryant University faculty
recognizes ESG as a crucial financial trend for students to understand.

As mentioned earlier, ESG techniques incorporate risk strategies into the AIF. To achieve
a better alpha in the portfolio, AIF established a new committee devoted to just ESG (Ascioglu
& Maloney, 2019). Open to AIF students with a further passion for ESG, the committee surveys
the entire ESG realm and creates a roadmap for AIF to follow.

Lastly and most importantly, ESG is becoming an industry standard for investment
managers. So, universities need to prepare their students to meet that market demand. Oldford,
Willcott, and Kennie surveyed 17 Canadian business schools accredited by the Association to
Advance Collegiate Schools of Business (2021). They examined each school's introductory
finance textbooks and instructor slide decks. The results showed that professors should present
ESG issues more meaningfully in introductory finance courses. While the study shows that
first-year students have virtually no exposure to ESG investing concepts, that is not to say that
they will learn about it in more advanced courses. The authors argue that for ESG to become as

ubiquitous in the classroom as it is in industry, the concepts must be introduced at the earliest
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levels (Oldford et al., 2021). This claim presents a strong case for SMIFs at colleges and

universities.
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