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ABSTRACT
An emerging social pressure of being environmentally and socially responsible has been an
increasingly popular concept through the past decades. Socially responsible investing (SRI), or
environmental, social, and governance (ESG) investing is an investment strategy which aims to
flood publicly trading companies with capital who operate according to specific morals and
standards. Studies has proven investors who factor ESG into their portfolio strategies often see
greater return, as firms are able to create more long-term value. The purpose of this study is to
analyze the effects of ESG activity and ratings on the financial performance of firms in the
energy sector comparing renewable and nonrenewable energy companies. Using Timeseries ESG
data of the first quarter of 2018 from Morgan Stanley Capital International (MSCI), four
different portfolios were created using a sample of 78 energy companies. The portfolios were
split by renewable and nonrenewable companies, and companies with lagging ESG scores. By
calculating the holding period return and running the Capital Asset Pricing Model with each
portfolio, the results showed the laggard ESG nonrenewable energy portfolio generated the best
return, Covid-19 pandemic, and short period of observation all played roles into the performance.
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INTRODUCTION
Every day, market analysts and investors look for any type of pattern which they can use to their
advantage to make a profit through the stock market. Valuations are completed to predict future
prices, ratios are analyzed, and investment strategies are adjusted. In the past few decades, a new
factor has been added in the mix to once again adjust how investments are made. With a rising
concern regarding environmental stability and overall corporate responsibility, the concept of
environmental, social, and governance (ESG) factors has made it to Wall Street and beyond.
Essentially, this is the idea of leading sustainable and responsible investment strategies (Dalal
2019). In turn, firms must model these ethical standards to be viewed in a positive light by
investors. This includes leading environmentally friendly business practices, adhering to social
standards by treating their employees and the communities around them well, and following
governmental regulations as they are set out (Auer & Schumacher, 2015). The incorporation of
ESG into investment strategies varies by the firm/investor. Some put it on the forefront, while
others find it less important in the big picture. To better understand the extent to which ESG
factors affect portfolio performance, this study focused on Morgan Stanley Capital International
ESG scores to determine portfolio construction with a focus in the energy sector. While it cannot
be a sole predictor of investment returns, my research shows both its value and variability from
2018-2021.
Defining Environmental, Social, and Governance
The idea of ESG was first mentioned in 2006 in the United Nations Principles for Responsible
Investment report, discussing how it must be incorporated in financial evaluations of firms to
influence sustainable investments (Atkins 2020). Since then the research surrounding it within
the finance, accounting, and management world has skyrocketed. Essentially, to be a socially
responsible investor you must be aware of the firms ESG activity and have your own
measurement of quality. To address this issue, there has been an emergence of rating companies
which all use their own empirical analysis strategies to determine a final ESG score or rating.
Popular rating firms include Morgan Stanley Capital International (MSCI), Sustainalytics, S&P
Global, Vigeo-Eiris, or Thomson Reuters Refinitiv ESG (Berg 2021). While the approach to
ratings will vary by firm, the areas looked at remain the same. Environmental scores prioritize
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environmental awareness, proactivity in recycling, waste production, environmental cleanup,
renewable energies, and biotechnology. Social scores reflect issues surrounding labor relations
and conditions such as empowerment, employment of minorities, profit sharing, and many more
related ideas. Finally, governance scores involve executive compensation, voting and
shareholder rights, board independence and elections, along with auditor independence (Auer &
Schumacher 2015).
While rating firms are a good influence on sustainable investments, it still raises concern for
investors and policymakers. Studies have argued that ESG scores have a strong correlation with
firm size. Larger firms can provide more data and resources for ESG rating agencies, which then
leads to them having higher sustainability scores compared to small firms (Drempetic, 2019). On
top of this, since the approaches to ratings are so different between agencies, there is a lot of
inconsistency on the evaluation of a firms ESG performance (Atkins 2020). Survey evidence
from Amel- Zadeh and Serafeim (2018) shows “82% of investment professionals use ESG
information in the investment process, but 26.4% also indicate a lack of ESG rating reliability”
(Berg 2020). This means that the same firm might have two completely different evaluations
depending on what rating agency one is looking at. With a lack of consistency in scores, it forces

Figure 1- MSCI Key Issue Hierarchy
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investors to choose the rating agency they use. This study uses MSCI as an empirical rating basis
to ensure consistency. The characteristics used by this firm are shown in figure one.
The Rise in Popularity; Creating Value Through ESG
Through the past two decades there has been a surge of academic research surrounding ESG and

Figure 2- Estimated number of academic studies between ESG and CFP over time

its integration in investment strategies. Figure 2 depicts the estimated number of empirical
studies on the ESG and corporate financial performance relationship from 1970-2015 (Friede
2015). There is a clear jump in research beginning around the 1995 period, proving how it
exploded in popularity especially after its mention in 2006. Overall, investors were realizing
implementing ESG analysis into their strategies could create value. A study completed by Henisz
(2019) showed one out of every three dollars under professionally managed funds were being
invested according to socially responsible principles. Furthermore, between April and June 2020,
investment firms which incorporated ESG principles attracted net inflows of $71.1 billion
globally, which pushed assets under management within these funds to an all-time high of over
$1 trillion (Atkins 2020).
The concept behind this rise in popularity and value creation is the Stakeholder Maximization
Theory. Every firm must ask themselves at some point when all is said and done: How do we
measure from the past, better or worse? However, this would imply they have some type of
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performance measure. Value maximization would contend that if the total long run market value
of the firm increased, they did well. However, the stakeholder theory would argue that the
performance depends on how it considered the interest of stakeholders in the company (Jensen,
2002). With stakeholders being all people or groups associated with the firm like employees,
customers communities, or government officials. The realization was that investing with ESG
principles can satisfy both theories.
Basically, firms which act accordingly to social standards can create long term value for
themselves. By operating with ESG standards in mind, companies are able to please the
employees, customers, and communities (stakeholders) around them. Subsequently, these firms
are rewarded with good ESG ratings, and are in a better position to generate top line growth.
Government officials are more likely to trust these companies with new projects and approve
licenses and resources, allowing firms to tap into new markets and expand into existing ones
(Henisz, 2019). Taking all this into account, a firm can increase their long-term value and please
stakeholders with a responsible business practice. By fulfilling the three ESG pillars, they are
pleasing the communities and customers around them with morally correct principles. For
example, Mckinsey research has found over 70% of customers are willing to pay an additional
5% for a green product if it performs the same as an alternative not as sustainable. Furthermore,
they can increase their long-term value by having these opportunities to access new resources
and expand into new markets. Overall, we are seeing this performance enhancement as a study
completed in 2007 revealed nearly a 9% return when purchasing stocks with high ESG ratings
and selling those with low ESG ratings (Kempf & Osthoff, 2007).
The Energy Sector and the S&P 500
These studies are commonly inclusive of all sectors in the marketplace, from financials, to
technology, to communication. Meaning the portfolios are not restricted to holding only
technology companies. However, it is clear each sector is more susceptible to specific ESG
pillars over another. For example, a company like Facebook would be more at risk in the social
pillar, because they deal with millions, if not billions, of private data points from users. Since this
study focuses on energy companies, our portfolios stand more at risk with environmental issues
including the scarcity of resources, climate change, pollution, employment, and much more-7-
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increasing the need to conform to corporate responsible behavior as both an incentive and a
requirement (Stjepcevic & Siksneltye 2017).
The original S&P 500 index was established in 1957 and is widely considered as one of the most
used benchmarks for measuring financial performance, as it is constantly updated to include 500
of the leading companies from thriving industries in the economy (Siegal & Schwartz 2006). Of
the twenty largest firms included in these sectors, at the very beginning of the index nine of them
were oil companies, all which outperformed the index by 2-3% for over 46 years, showing how
important energy companies are for the health of the economy. Today, advancements and trends
have shifted the index, and the biggest sectors include information technology and health care
(Ross 2020). As of 2020, the energy sector made up only 2.53% of the S&P 500 index, a steep
drop from its original weighting. It consists of nonrenewable energy companies, which mine
product like oil, and renewable energy companies. These firms use resources which naturally
replenish like sunlight or wind. Since renewable energy companies are relatively new, they have
small market capitalization compared to big oil companies, some which have been around for
over a century. Therefore, these renewable energy companies have not found their way into the

Figure 3- Breakdown of the Energy sector in the S&P 500
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S&P 500 just yet as they do not meet the criteria to be admitted. The breakdown for the energy
sector in the S&P 500 can be seen in figure 3.
Since renewable energy companies are relatively new, they have small market capitalization
compared to big oil companies, some which have been around for over a century. Therefore,
these renewable energy companies have not found their way into the S&P 500 just yet as they do
not meet the criteria to be admitted. The breakdown for the energy sector in the S&P 500 can be
seen in figure 3.

DATA
Sample
To begin my analysis, my first steps involved gathering a sample from the massive population of
energy companies. I began by obtaining four energy ETF’s.
1. XLE- The Energy Sector SPDR Fund
2. XOP- The SPDR Oil & Gas Exploration & Production
3. TAN- The MAC Solar Global Index
4. ICLN- The IShares Global Clean Energy ETF
Both the XLE and XOP include companies that handle nonrenewable energy like coal, natural
gas, oil, and nuclear energy. The TAN and ICLN hold companies that handle renewable energy
which is not depleted when used, such as wind or solar power. After sorting, my sample was
concluded with 78 companies, 43 renewable and 35 nonrenewable. From here, I needed to find
reliable financial data for the sample. Using the Center for Research in Security Prices database,
I downloaded monthly adjusted returns including dividends, shares outstanding, adjusted closing
prices, and tickers for each company from 2018-2021. The four-year window was applied solely
because rating agencies change their methods so often, it was important to have the ratings as
consistent as possible. At this point I moved on to obtain the returns for my benchmark: the S&P
500. Using the same method, I downloaded the monthly returns for the index from 2018-2021.
Measures
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My measures included data from an ESG timeseries database (Q1 of 2018) which laid out, for
each company in my sample, their most recent ESG scores from Morgan Stanley Capital
International. This included a rating on the AAA-CCC scale, their industry adjusted score,
weighted score, along with an individual score for each ESG pillar. Figure 4 is an example of a
company rated through MSCI.

Figure 4-MSCI rating of Hess Corp.

The letter grade shows the highest possible rating for Hess at a triple A. The industry adjusted
score is then just a direct translation from that letter grade. The weighted average score is the
industry adjusted weighted based on their peers. Finally, the three pillar scores are how the firm
fares in each factor.

METHODOLOGY
Once the information was sorted and organized for the 78 companies in our sample, I began to
further sort them based on ESG score. I split them between renewable and nonrenewable energy
companies, leaving two groups. From here, I found the median industry adjusted score for each
group. While the industry adjusted score is a 0-10 rating, the medians both fell below 5. The
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median score for the nonrenewable group was a 4, and the nonrenewable group was a 4.7. I split
each group once again based off if they were above or below this median score. In the end, the
sample was split into four portfolios.
1. Renewable energy ESG leaders (21 holdings)
2. Renewable energy ESG laggards (22 holdings)
3. Nonrenewable energy ESG leaders (19 holdings)
4. Nonrenewable ESG laggards (16 holdings)
I then calculated the market capitalization for each company from January of 2018 by
multiplying their adjusted closing price by the total outstanding shares. This number is a measure
as to how much the market thinks the company is worth at that point in time. After this, I took
the sum of the market capitalization from each portfolio, and divided it by each company’s
market capitalization to get the individual market capitalization weighting for the portfolio. I also
took the equal weighting for each portfolio simply by dividing one by the number of holdings in
each portfolio. Meaning I had two separate weightings for all four portfolios, which can be seen
in the appendix.
Using the monthly returns downloaded from the CRSP I found the monthly holding period return
for the portfolio by summing the products of each return by its weighting, giving me two
columns of monthly returns. Figure 5 is an example of how the monthly holding period return
was calculated for all portfolios.
(Company_A_2018January_Return * Equal_Weight%) + (Company_B_2018January_Return * Equal
Weight%)… etc.
(Company_A_2018February_Return * Equal_Weight%) + (Company_B_2018February_Return * Equal
Weight%)… etc.

(Company_A_2021December_Return * Equal_Weight%) + (Company_B_2021December_Return * Equal
Weight%)… etc.
Figure 5- Example of how holding period returns were calculated
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Capital Asset Pricing Model
The Capital Asset Pricing Model (CAPM) is a regression model which describes the relationship
between systematic risk and expected return for equities. Essentially, it is a helpful method to
price securities fairly taking its risk and time value of money into account. To run the CAPM
model, the risk-free rate must be calculated. For this study, the 10-year treasury bill rate was
taken monthly through 2018-2021. This is seemingly a “risk free” investment since it is backed
by the full faith and credit of the US government. From here, I subtracted the risk-free rate from
the monthly holding period returns for each portfolio, to get excess return. This same process
was followed with the S&P500 returns, leaving 3 different columns of excess returns shown in
figure 6. From here, a regression was ran using one portfolio excess return as our dependent
variable, and the S&P excess return as the independent variable, acting as the market return. The
regression results display the alpha or excess return on our portfolio compared to the S&P. It also
calculates the beta, which is the measure of volatility and risk compared to the market. A beta of
1 shows no risk, while an increase indicates more volatility.

RESULTS
In a perfect world, this study would see the greatest returns centered around the renewable
leaders in energy portfolio. In this situation, the companies are being morally and socially

Figure 6- A snippet from the leaders, nonrenewable portfolio showing excess returns
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responsible, stakeholders are satisfied with where their money is going, while in the end both the
firm and investors are seeing return. However, different factors must be considered as to why
this did not happen in this study.
Empirical Results
The information displayed below in figures 7 and 8 show basic statistics calculated from the
holding period returns in each portfolio. The “Avg Return” indicates the average monthly
holding period return. Variance is a measure of the dispersion of returns in a portfolio. It is also
an indication of correlation between securities in a portfolio, meaning how likely they are to
move together.

Figure 7- Nonrenewable portfolio statistics

Figure 8- Renewable portfolio statistics

The highest average return belongs to the equally weighted renewable laggards portfolio with an
average monthly return of 3.315%. The market capitalization weighted portfolios showed a
common theme of having a lesser return. In essence, weighing by market capitalization provides
the least risk with the greatest amount of potential return by increasing exposure to higher valued
firms. On top of this, variance proved to be higher within the laggards of both renewable and
nonrenewable.
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CAPM Results
Figure 9 shows an example of the regression results after running the Capital Asset Pricing
Model on a portfolio. This includes the coefficient for both the intercept and x variable- the
market return. The intercept coefficient indicates the alpha generated, while the variable
coefficient is the beta.

Figure 9- Equally weighted CAPM regression for the renewable leader’s portfolio

The CAPM model also calculates the R-square statistic. This is a representation of the proportion
of the variance for our portfolio returns which can be explained by the market return. In this
example, the R-squared sits at 63.7%. This indicates the portfolio does not follow the S&P500
performance very well. As if it was closer to 1 or 100%, the portfolio would mimic the index’s
performance. The R-square sits around this number for all CAPM regressions.
Figures 10 and 11 represent the final CAPM results from each portfolio.

Figure 10- Nonrenewable portfolio CAPM results
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Figure 11- Renewable portfolio CAPM results

The only positive excess return, or alpha, was found in the equally weighted, nonrenewable
laggards group at 0.1251%. In all other groups it was negative, indicating the market
outperformed our portfolios. On top of this, the betas sat relatively high, with the highest being at
2.7. This shows massive volatility, meaning the returns do not move in tandem with the S&P500
at all.
Explanation of Results
The results were not as anticipated but can be explained by a variety of factors. The average
return was highest with equally weighted portfolios verse market capitalization weighted. Market
capitalization favors companies with high values, generally with little fluctuation. In this sample,
there was a large amount of small cap funds, especially within the renewable groups. Meaning
the small cap funds performed well over the four-year period, leading to a higher return in
equally weighted portfolios. The variances shown in figures 7 and 8 were generally higher in the
laggards group in both renewable and nonrenewable energy. Basically, this shows these stocks
with lower ESG ratings have more dispersion than higher rated firms. It also indicates they have
little correlation with each other, meaning predictability of return comovement is much lower.
The CAPM regression results showed the only positive excess return compared to the S&P 500
in the nonrenewable laggard’s portfolio. While it goes against the stakeholder maximization
theory, it can be attributed simply to sheer size and history in large oil firms. An article published
by Desilver (2020) described how fossil fuels continue to dominate the US economy. In 2018,
fossil fuels led the US economy by feeding about 80% of the nation’s energy demand, versus
solar and wind energy supplying barely 4% (Desilver 2020). We can see that although renewable
companies are on the rise, coal, oil, and natural gas were still the go to energy sources through
- 15 -
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the 2018-2021 period observed. Additionally, with regards to ESG, we saw poor Environmental
pillar scores within this portfolio, with higher social and governance scores shown in figure 12.
The reason as to why it was able to generate return in this sample was due to the small cap firms.
Since it was equally weighted, the volatile small cap firms performed well through the four years
which contributed a lot to the excess return.
Within the renewable energy group, the results showed a lot of volatility. Since many of the
renewable firms are small caps, standard deviations proved to be rather high for each firm with
some exceeding 50%. It is a representative of the size and performance comparison of renewable
and nonrenewable firms.

Figure 12- Nonrenewable laggard energy firms ESG pillar scores

CONCLUSION
Overall, there was no clear outperformer through this process. While there was only one
portfolio producing a positive alpha, it was not high enough to justify that the sample can speak
for the population. On top of this, the R-square was only at .45, meaning not even 50% of the
returns on the nonrenewable laggards portfolio could be explained by the market returns.
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This project aimed to use solely ESG scores as a characteristic to construct portfolios, centered in
the energy industry. The results show a great deal of volatility, with little excess return compared
to the S&P 500. While more research should be done, it shows that in the energy sector ESG
should only be a helping factor in investment strategies, not the end all be all. We are seeing a
consistent, dominant performance in oil and gas companies compared to renewable energy firms,
a trend which will take a long time to dissipate.
The results additionally make a case for the agency cost theory, which is the opposite of the
stakeholder theory. In essence, it argues firms should not spend resources on things such as
environmental, social, and governance activities as it will decrease shareholder value (Peng
2020). It believes that it will take away from more important aspects which will generate profits.
However, it neglects sustainability and responsible corporate behavior.
The biggest issue with this project is the period it goes through with the Covid-19 pandemic.
During this time, the stock market experienced a great deal of fluctuation, interest rates
plummeted to near zero, and hundreds of firms failed. This was not a “normal” market. Meaning
the results displayed through these portfolios would be difficult to translate to an efficient
market.
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APPENDIX
Appendix A- Nonrenewable Leaders Portfolio

Appendix B- Nonrenewable Laggards Portfolio
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Appendix C- Renewable Leaders Portfolio

Appendix D- Renewable Laggards Portfolio
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Appendix E- Equally Weighted, Nonrenewable Leaders CAPM Regression

Appendix F- Market Cap Weighted, Nonrenewable Leaders CAPM Regression
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Appendix G- Equally Weighted, Nonrenewable Laggards CAPM Regression

Appendix H- Market Cap Weighted, Nonrenewable Laggards CAPM Regression

Appendix I- Equally Weighted, Renewable Leaders CAPM Regression
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Appendix J- Market Cap Weighted, Renewable Leaders CAPM Regression

Appendix K- Equally Weighted, Renewable Laggards CAPM Regression

Appendix L- Market Cap Weighted, Renewable Laggards CAPM Regression
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