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Abstract

:

There is a growing demand for sustainable business practices and for sustainable and impact investment as has been signaled by the Sustainable Development Goals ratified by all the United Nations members. However, there is not that much evidence on how sustainable investments perform during crises compared to regular investments. This paper investigates if sustainable investments within the NASDAQ have a lower volatility rate when reacting to a significant global crisis such as the COVID-19 pandemic. It groups the shares of businesses with Corporate Social Responsibility (CSR) practices that are ranked 70% or higher given by CSRHub, Inc. and compares it to business shares with the lowest-ranked CSR business practices at 30% or lower. The top 30% and bottom 30% CSR stocks’ volatility will be predicted using variations of the GARCH model. The top 30% CSR stocks of the NASDAQ had a lower rate of volatility for a global crisis than the bottom 30% CSR stocks. Technology is the only sector whose top 30% showed higher volatility. However, the top 30% of companies in the Health Care and Utilities sectors show a higher increase in returns and a lower drop in returns. These results signal the higher uncertainty associated with some cutting-edge products and services offered by the top 30% of technology companies and the preference for more established companies that offer higher quality services when it comes to satisfying basic needs such as health and utilities in difficult times.
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1. Introduction


A global pandemic has brought new meaning to risk in the modern world of investing. COVID-19 [1], also known as SARS-Cov-2, was declared a global pandemic [2], on March 11th, 2020, by the World Health Organization [3] (p. 157). The growth of the virus from an epidemic to a pandemic created an economic “snowball effect”. Most countries were not prepared for the spread of COVID-19, which was defined as a “super spread” based on the outbreak’s rapid pace [4] (p. A1). Due to the unexpected rise in cases and deaths, most governments moved to lock down their nations and establish a quarantine. As a result, industries in many different sectors suffered from either a supply shock or a demand shock. These shocks, historically low interest rates, and many other factors led economists to speculate that there would be a global recession due to the pandemic [5]. These economic speculations were reflected in the market as extreme market uncertainty and volatility. During a worldwide pandemic, where should investments shift? Are there financial benefits, as well as ethical benefits to investing sustainably?



Investing in the stock market has adapted from a primary focus on monetary returns into a focus on sustainability. There are multiple ways to define a sustainable investment. Ultimately, sustainable investing creates a positive social and environmental impact [6]. In most literature sustainable stocks are defined as Environmental Social and Governance (ESG) stocks. For the purpose of this paper, sustainable stocks are defined as the top 30% Corporate Social Responsibility (CSR) ranking. The CSR ranking is based on how well businesses handle “sustainable issues” [1], in order to make a more positive social and environmental impact. The higher the CSR ranking is for that company, the more the shares for that company are considered sustainable.



Businesses’ commitments to CSR have expanded since 2015 when all the United Nations member nations signed the 2030 Agenda for Sustainable Development and governments allocated a substantial portion of their budgets in promoting sustainable practices in all the seventeen goals identified. The concept of sustainable development from the economic and business perspective is encompassed in the Sustainable Development Goals number eight and twelve. These goals promote “sustained, inclusive and sustainable economic growth, full and productive employment and decent work for all”, and “sustainable consumption and production patterns” [7] (United Nations, 2021). Hence, there is a higher demand for sustainable stocks coming from governments, private investors as well as citizens.



An increase in demand for sustainable assets does not mean investors are not interested in gaining monetary returns, but in recent years the definition of return on investment has changed [8]. The value of a stock also includes the sustainable practices that the company is implementing. Through investing in companies that are socially and environmentally responsible, it is possible to reduce the probability of a crisis, like COVID-19, that is brought on by a zoonotic virus [9]. Limiting companies’ environmental impact could reduce the exposure of further zoonotic viruses and avoid a major pandemic in the future, as just one example of how investing in CSR companies is financially beneficial in the long term.



Since Corporate Social Responsibility is still a developing business practice, there are many different ways to measure sustainability. For the purpose of this analysis, the standards of sustainable stocks will be defined based on company rankings from CSRHub, Inc. It is a certified B corporation, which means the company’s business practices are legally focused on “a balance of profit and purpose” [10]. CSRHub, Inc. ranks companies’ Corporate Social Responsibility practices based on twelve subcategories. These subcategories include community, employees, environment, and governance [1]. Based on these subcategories, each company received an overall rating and a percentile ranking compared to the other companies.



This paper analyzes the volatility of the NASDAQ during COVID-19 to compare the performance of CSR-ranked stocks. The literary review reflects articles written about the financial crisis from COVID-19 and the potential of sustainable investing. In the methodology, the stocks ranked a the top 30% or higher, according to CSRHub, Inc., are compared to the stocks ranked at the bottom 30% for sustainable practices. The hypothesis is that the top-ranked CSR stocks will outperform the bottom-ranked stocks due to investors’ certainty in the long-term financial and sustainable benefits of CSR stocks. Comparing the volatility between the two categories will determine if the highly ranked CSR stocks perform better and have less volatility brought on by the shock of COVID-19. Using the GARCH (Generalized AutoRegressive Conditional Heteroskedasticity) method [2], this paper compares the spikes of volatility through the returns’ conditional variance. The top 30% of CSR stocks in the NASDAQ have a slightly lower initial spike from the global pandemic than the bottom 30% of CSR stocks. The majority of the sectors reflect the same results with few exceptions.




2. Literature Review


2.1. COVID-19 Financial Crisis


The long-term financial effects of COVID-19 are almost impossible to predict with complete certainty. However, understanding the trends in volatility and uncertainty over the course of the pandemic creates a better understanding of the potential volatility in the short-term future and medium-term futures. Many different factors can cause volatility in the market. On a macro level, one of the most significant correlations is between market volatility and political uncertainty. Guo and Mei [11] tested nine different political atmospheres and found that eight out of nine have a significant positive correlation. When there is an uncertain change in politics, either a change in regulation or an upcoming election, there is a jump in market volatility. Investors are faced with the uncertainty of how new regulations and government policies brought on by the pandemic will affect a business’s cash flows.



The correlation between uncertainty and market volatility stems from investor biases. Behavioral finance helps explain market biases that lead to increased volatility. One of the market biases explained by behavioral finance is overconfidence or under-confidence in the market. An overconfident investor will overestimate the probability of a good outcome in the market, which leads to higher risks. An under-confident investor will underestimate a good outcome in the market. This pessimism leads to risk aversion. This can lead to investors dumping their shares [12] (p. 12). COVID-19 was an unpredictable event, causing investors to lose confidence in the market.



After comparing different factors, Baker et al. [13] observed that mortality rates and supply chain shocks do not have nearly as significant an impact on the stock market as government closures and quarantine regulations. They use 16 categories to explain each one of the 1134 jumps of over 2.5% in the market since 1900 by analyzing the relevant newspapers during the jump. This method shows COVID-19 has the highest number of negative and positive jumps in all categories and is the only pandemic to create jumps primarily from government policies and quarantine.



Also, the financial impact will be significant across the globe. Since COVID-19 is a survivable event, compared to something like a nuclear war [14] (p. 3), there is an important emphasis on the financial market. Companies are facing a drop in financial flexibility. While companies that are already prepared for disasters tend to be less levered already. COVID-19 has become a catalyst for changes in business practices and financial strategies for companies.



Optimistic beliefs in regards to CSR businesses seem to have the opposite effect on risk. First, there is a positive correlation between CSR business practices and the business’s performance [15]. Adding to this analysis, they have also proven there is a negative correlation between CSR business practices and market risk in the European market. As the CSR business practices increase, there is a decrease in total market-based risk. The lower risk leads to investors being more confident in businesses with higher CSR performances. Unfortunately, at this time, there is limited research into the risk relationship and CSR businesses within the US market.




2.2. The Potential of Sustainable Investing


The pandemic’s financial crisis is a catalyst to advocate the need for the financial and economic benefits of sustainable investing. There is a growing demand for sustainable practices to reduce the potential future crises. According to Dr. Koundouri [9], there have been many crises that the current generation has faced, including the Great Recession, climate crisis, and COVID-19. These crises should not be met with the same socio-economic policies. Instead, there should be an emphasis to focus on sustainable policies that would reduce the effects of another future crisis. Her argument uses the examples that the deforestation of certain areas has the potential to lead to more “zoonotic viruses” [9] (p. 2), which is only one example of the consequences of lack of sustainable practices.



COVID-19 gives the private and public sectors the unique perspective that there are too many consequences to going back to the way the world was before the pandemic. Some of the “physical shocks” [16] from the pandemic include unprepared health organizations and businesses failing. The lack of investments to reduce the risk of those physical shocks also contributed to the magnitude of the crisis. Reallocating investments to sustainable practices creates the opportunity to avoid unexpected disasters, or at least marginally improve the risk related to future crises.



These economic implications have become apparent on a global level and government regulations are shifting to include sustainability. As previously mentioned, [11], regulations will affect the market and cannot be ignored by investors. The United Nations Global Compact is a list of sustainable development goals to be reached by 2030. The 17 Sustainable Development Goals (SDGs) set a standard for businesses to improve civil rights, decrease carbon footprints, and increase the responsible collaborations between institutions [7] (UNGC, 2020). There are over 160 countries that have pledged to uphold the SDGs through improvements in government regulations, including the US [7] (UNGC, 2020).



The US Securities and Exchanges Commission (SEC) has taken steps towards sustainable practices. The SEC has been discussing adding Sustainability Discussion and Analysis, also known as SD&A [17], to the commission disclosure framework. According to Fleming and Ledbetter [18], both investor advocates for the SEC, the process to set a standard will be slow due to the differences in business types and the current sustainable standing of each business. However, the market is moving in a direction towards sustainability and major market investors, like Black Rock [17], are interested in sustainable transparency. The SEC has created a task force from the International Business Council of the World Economic Forum that is working to create sustainable metrics.




2.3. Sustainable Stock Performances


In the model of a perfect world, the factors of sustainable businesses are straightforward and easily defined, as shown in the UN Global Compact [19]. However, real-world business practices are not as easily defined, as shown with the potential motivations of a business’s strategy by Burritt and Schaltegger [20]. The real world seldom fits an exact model. The increased awareness of CSR business practices has led to many different ways of rating a company’s sustainability practices. Most investment firms have created their own list of standards a company must reach to be considered sustainable. For example, KPMG (Klynveld Peat Marwick Geordeler), NRI (Networked Readiness Index), and PwC (Price Waterhouse and Coopers & Lybrand) each have their own list of “sustainability indicators” [21]. It is impossible to determine what institution has the most accurate list of standards. However, a system that pulls together many different verified ratings to create an aggregate ranking system narrows down inaccuracy potential.



CSRHub, Inc. is a corporation that pulls together the sustainable ratings of 17,505 companies based on the information provided by 715 different viable sources [1]. CSRHub, Inc. uses the combined ratings to create more consistency in comparing companies. Aggarwal [22] (p. 3) was able to use the specific rankings within CSRHub to determine if there is a correlation between the improvement of corporate governance and corporate financial performance. Companies come in all different shapes and sizes. The cash flow dedicated to sustainable business practices may seem significantly larger compared to another company. However, the latter company may be a smaller company than the former. Many smaller details have to be taken into consideration before distributing the CSR rankings [1]. These determinants are further explained in the methodology section. CSRHub, Inc. is a tool that allows researchers or investors to analyze further financial performance based on sustainable practices.



Determining the risk beta on sustainable stocks has slowly progressed. According to Alessandrini and Jondeau [23], it is possible to filter an investment portfolio to only include high-ranking sustainable investments and still receive returns with a relatively accurate risk beta. There are some important factors to consider when determining the beta. In their sample of testing, filtering for only high-ranked sustainable loans reduced the amount of medium to small-sized businesses within the portfolio. The large companies have more resources available to improve their sustainability practices and therefore, are ranked higher on the sustainable scale. There may be building biases that need to be further tested as sustainable stock develops on the risk beta for sustainable stocks that are now being considered common knowledge. For example, according to their results, European companies may be favored over United States companies to hit the standards for sustainable stocks. Also, information technology will outweigh sectors like finance and Energy as less risky sustainable investments [23] (p. 22). Ultimately, there needs to be further testing of the risk beta in terms of a socially responsible investment portfolio.



COVID-19 has affected the entire world. While there is literature about market certainty pertaining to sustainable stocks in the European markets, there is limited testing in US markets. There is some testing on the performance of sustainable stocks in the US market. The majority mainly focus on the performance of the companies. There is little proof showing investor biases towards high-ranked CSR stocks in the US market. These biases can reflect the risk of high-ranked CSR stocks. It is still undetermined whether investors have higher confidence in high-ranked CSR stocks and less uncertainty leading to lower volatility in high-ranked CSR stocks within the US market [24]. There are even fewer research papers on the certainty of high-ranked CSR stocks during a financial crisis, especially one brought on by an unpredictable pandemic that has affected business practices on a global scale. The fact that every business has been affected by the pandemic and adapted their practices in order to stay in business provides an opening for them to improve their CSR business practices.





3. Materials and Methods


This section of the paper introduces the methodology of the analysis. The data are collected from multiple resources. One of the resources is the daily rate of change on stock prices within the NASDAQ. This information is uploaded from the closing prices of the NASDAQ on Yahoo Finance [25] and downloaded onto Stata. Stata is a programming tool used for econometric analysis and financial forecasting. The daily rate of changes in the NASDAQ provided by Yahoo Finance is then sectioned out using the sustainability rankings provided by CSRHub, Inc. [5]. These rankings provided by CSRHub, Inc. are explained in detail below. The top 30% of CSR stocks will be compared to the bottom 30% of CSR stocks to determine which groupings have lower volatility leading to higher investor confidence. It will also determine which grouping performs better during a financial crisis brought on by an unexpected global event. In order to test the data for volatility, a popular time series econometric method for testing volatility called the GARCH method [9] will be used. This method stems from the ARCH (AutoRegressive Conditional Heteroskedasticity) method [26]. In order to fully understand the analysis of GARCH, it is first necessary to understand the ARCH model. There are multiple versions of GARCH. In order to show a broader perspective, the CSR stocks will be tested by GARCH and EGARCH (Exponential AutoRegressive Conditional Heteroskedasticity) to determine which statistical parameters will be more accurate for a full analysis. The methodology will build up an explanation of the basics of econometrics, leading up to time series econometrics. It will follow with an explanation of ARCH, the improvement of the model to GARCH, and then finally explain the differences between GARCH and EGARCH.



3.1. Data Collection


The NASDAQ Composite is a major stock exchange. It has over 2800 companies listed on its market and about $12 trillion being traded [27]. Historically, the NASDAQ has been a more volatile market than most of the major markets. If this market is considered volatile in normal economic circumstances, testing the marginal increase in volatility is a good indicator of market certainty. The historic volatility of the NASDAQ is due to the fact that the market is considered a growth market. Many of the companies posting IPOs (Initial Public Offerings) on the NASDAQ are new companies with the potential to grow [28]. Since the NASDAQ is a growth market, part of that growth should be testing out the trends of the sustainable practices growing businesses are using.



The NASDAQ has also been adapting to the global sustainable initiative. There are some listed companies that follow the principles of the UN Global Compact (UNGC). The UN Global Compact, as previously mentioned, invites companies to align their business practice goals with the UNGC to improve human rights, labor, the environment, and limit corruption [20]. However, there are limitations to the reporting companies provide. Those companies have the ability to label themselves sustainable to create better branding while only minimally improving their business practices [29]. There are limitations to the number of checks and balances within this type of reporting. The NASDAQ also has its own ESG guideline for sustainable business practices. This guide also has its limitations of information about the overall sustainable practices of the market. It is used primarily as a support for the Nordic and Baltic markets, but has limited information on the sustainability practices of the NASDAQ Composite.



As previously mentioned, for the purpose of this analysis, company rankings for CSRHub, Inc. will be used to define the terms of sustainable investment. CSRHub, Inc. is a B-certified corporation that is dedicated to sharing sustainable data for investors and academic research. The B certification indicates that the company is legally obligated to have business practices that are an equal combination of for-profit practices, as well as sustainable practices. The data the company collects are primarily used for investors looking to trade sustainable or research projects on sustainability.



Our analysis is based on the data provided by CSRHub, Inc. [5]. CSRHub, Inc. [5] explains in its methodology section that the sources of data that they use each have their own rating and measurement methodology, and that most of the sources only offer a relative rating such as “top 50” or “top 30”, or “best performing”, and “ lower 50”, or “lower 30”, or “worst performing”. CSRHub, Inc. [5] has converted all the data into a numeric scale from 0 to 100 and has normalized the data. Given the nature of the data from CSRHub, Inc. [5] and the classification of top 30% (high), middle 40% (medium), and bottom 30% (low), used in the seminal work of Fama and French (1995) about the size and book-to-market factors in earnings and returns, we based our study on Fama and French’s (1995) [30] classification of high and low. Hence, the rankings above 30% are grouped into the highest category for CSR business practices, and the bottom 30% rankings are grouped into the lowest category for CSR business practices. This analysis will compare the top 30% with the bottom 30%. These rankings of the top 30% and the bottom 30% of ranked CSR stocks in the NASDAQ will be used to compare the volatility between the two groups within each sector.



CSRHub, Inc. uses information from multiple sources in order to provide rankings. These sources include, but are not limited to, “ESG analysis firms, Non-Governmental Organizations (NGOs) such as foundations, associations, union groups, and activist groups, government databases, publications and research reports” [5]. Collecting information from multiple sources allows the company to have a robust understanding of the sustainable practices for each company ranked. If there is insufficient verified information on a company’s sustainable business practices, the company receives a “N/A” rather than a numeric ranking. Since the rankings are based on multiple resources grouped together to create the ranking, it solves the issue previously mentioned. The multiple resources are used as a checks and balances system that allows a more transparent review of the companies. CSRHub, Inc. [5] explains in its methodology section that it trims its data when there is not enough information. They report that they had to drop 140,000 companies since they were not able to provide all the required data in order to obtain a CSR score. The sectors with the lowest CSR scores are Energy, Basic Materials, and Utilities.



CSRHub, Inc. has two main ratings and twelve subcategories. The first main rating is considered the “absolute rating”, where sustainable business practices are rated as an absolute value between 0–100. The second rating is a percentile ranking, where the overall performance of the company is compared to the performance rating of all other rated companies. A company with a higher percentage ranking is considered in the upper percentile of sustainable business practices. The overall rankings are based on twelve subcategories that are grouped into four main subcategories. The first main subcategory is community, which includes development and philanthropy, human rights and supply chain, and product. The second is employee compensation and benefits, which include diversity and labor rights, training, and health and safety. The third main subcategory is environment, which includes energy and climate change, environmental policy and reporting, and resource management. Finally, the fourth main subcategory is governance, which includes board and leadership ethics and transparency and reporting.




3.2. GARCH


The purpose of this paper is to identify the areas in the markets where there is less uncertainty in CSR stocks during a financial crisis, which was brought about by the global pandemic. Uncertainty can be determined by the volatility of the market. Liu and Zhang [31] have shown that economic policy uncertainty leads to significant jumps in market volatility. There is a significant correlation between market volatility and uncertainty. In order to test and compare the marginal uncertainty of each sector in the NASDAQ, it is necessary to use the GARCH model over other models, like the French Fama Five-Factor method. The French Fama Five-Factor method is more focused on market returns, whereas the GARCH method measures market volatility [32]. The outcome of market volatility, using the GARCH method, will further determine which sectors have CSR stocks that have less volatility and, therefore, more investor certainty.



Before going into detail about the GARCH model, it is important to have an understanding of the application of the autoregressive model (AR) and ARCH models and how they pertain to this hypothesis. The GARCH model builds on first the ARCH model to create a more accurate depiction of market volatility. The autoregressive model, also known as the AR model, captures the white noise variable previously mentioned. This would be the standard error that does not account for changes in independent variables. Specifically, using an AR model with a time lag of one:


   X t    =   β  X  t − 1     +    e t  ,  



(1)




where X is considered a random error that is regressed on itself at the first lag, the value of X is determined based on the lagged previous period of that variable with a random standardized error. The variance of this time series is limited to V(et) = 1, while the mean is 0 [33] (p. 15). Typically, the AR model is part of the ARMA model, or Autoregressive Moving Average model.



This model does not include the heteroskedasticity of real-world independent financial variables. The ARMA model is used with the basis that the variance is constant. A constant variance does not see fluctuations in the amount of variance over time. This makes the ARMA model impossible to use for accurately evaluating the volatility of the market [26]. Since the market can have periods of high volatility, then swiftly change to low volatility, the variance cannot be considered constant over time. Volatility does not stay at the same rate in the short-term or long-term market. The real market fluctuations are considered heteroskedastic. In terms of finance, Conditional Heteroskedasticity is used. Conditional Heteroskedasticity and conditional variance are almost synonymous with each other.



The GARCH(p,q) model is often analyzed as the GARCH(1,1). This model takes the initial ARCH(p) model, which calculates a certain number of periods of the autoregression and adds the (q). This variable can be considered the moving average of a certain number of periods of high-intensity volatility during the pandemic. This model primarily focuses on improving the calculations of the variance [32]. Lagged variance is added to the initial ARCH equation in order to make it a GARCH equation.



Where the ARCH variation is:


    σ 2  t    =    α 0    +    α 1      ε 2   t − 1    



(2)







The GARCH adds lagged variance:


    σ 2  t    =    α 0    +    α 1      ε 2   t − 1     +    γ   σ 2   t − 1   ,   



(3)







The lagged variation allows an infinite process in variation [32] (p. 229). According to Hansen and Lunde [34], this basic GARCH(p,q) model is accurate in using the volatility of the market to predict future volatility. The two economists tested over 300 volatility models, some that were considered more advanced than GARCH(p,q), and determined the models that were considered more advanced did not outperform the forecasting of the GARCH(p,q) model.



The asymmetric model, EGARCH, provides a different perspective on forecasting market volatility. In finance, new events and information can create a rapid rise in volatility, but the reduction of volatility usually lowers at a slower rate than the initial rise. Asymmetric GARCH methods account for the asymmetry in the rates of change in the volatility [32] (p. 250). Specifically, the EGARCH method, also known as the Exponential GARCH, changes the standard variance to the natural logarithm. In order to see a comparison between GARCH and EGARCH, the variance equation from GARCH is shown below:


    σ 2  t    =    α 0    +    α i      ε 2   t − i     +    γ   σ 2   t − i   ,   



(4)







While the mean portion of the full equation never changes, the standard variance of the EGARCH equation is the logarithm of itself:


  ln (   σ 2  t  )   =    α 0    +      ∑   i = 1  p     (   α  i 1      |     u  t − 1        σ  t − 1  2       |     +     α  i 2        u  t − 1        σ  t − 1  2        )   +    ∑  j = 1  q     γ j  ln (   σ 2   t − j   )   



(5)




where the standard error becomes a nonlinear response to unexpected news within the year 2020:


   α i      ε 2   t − i    



(6)







Which is replaced with:


   α  i 1      |     u  t − 1        σ  t − 1  2       |    +     α  i 2        u  t − 1                   σ  t − 1  2      ,   



(7)







First, the parameters are set such that, if  ε t > 0, then the positive shocks have a higher rate of volatility compared to negative shocks. If  ε t < 0, then the negative shocks are at a higher rate, and when  ε t = 0, the model is symmetric. The conditional variance is now represented by  α i1 as a nonnegative standard and represents  α i2 the effect of the asymmetric condition. The increased complexity of the equation represents the phenomenon of differences in the rate of increased volatility within the NASDAQ.




3.3. Assumptions


The data will be analyzed using the following assumptions. As previously stated, there is not a significant relationship between market volatility and COVID-19 cases or deaths [15]. However, there seems to be a significant correlation between changes in government policies or political events and market volatility [12]. The volatility is a result of the uncertainty investors have when there are major events. The market returns of the top 30% CSR stocks and bottom 30% CSR stocks should provide a more robust analysis of the volatility outcome. The hypothesis being tested is that there is less volatility within high-ranking CSR stocks due to investor trust in those companies.





4. Empirical Results


Based on the hypothesis, the following section will first explain the results of the top and bottom 30% of CSR stocks in the NASDAQ as well as each sector, then go further into the analysis brought on by GARCH, and E-GARCH methodologies in order to determine the conditional variance. In order to understand the theory behind GARCH models, the ARCH model was first built by Robert Engle [35] (Engle, 1982) as a mechanism of estimating time-varying volatility. Moreover, the univariate GARCH is the most commonly accepted and robust model for estimating and forecasting the volatility of returns of an asset. The overall NASDAQ results will be described in detail, and the sectors will be represented with a numeric summary of the market performance and conditional variance. The conditional variance will represent the rate of volatility when there is a global crisis, such as COVID-19.



The percentile is ranked as a percent of the CSR category performances compared to the ratings of all other companies listed in CSRHub, Inc. The service provided by CSRHub, Inc. provides limited information on the CSR rankings, which excludes the companies that are not yet ranked [5]. The data categories show a significant difference in the number of stocks in the NASDAQ that are defined as top 30% and bottom 30% (Table 1). There are significantly more companies in the NASDAQ that have poorly rated sustainable business practices, showing a need for more companies to improve their practices. When broken down by sector, each sector has a higher number of stocks in the bottom 30 percentile, without exception.



4.1. The Overall NASDAQ


The actual comparison of the volatility in the market can be seen in Figure 1c. This figure shows the volatility represented by the conditional variance of the GARCH model for the top 30% CSR stocks and the EGARCH model for the bottom 30% CSR stocks. As previously mentioned, the EGARCH model is used when there is asymmetric variance, which is shown in the graph. The volatility of the bottom 30% CSR stocks spike significantly higher than the top 30%. The highest rate of volatility for the top 30% CSR stocks reaches about 0.006, and the highest rate for the bottom 30% CSR stocks reaches 0.1. However, these jumps lessen as the pandemic continues, showing higher volatility in the top 30% category around the time of the second phase of COVID-19 in September. There is a significant positive correlation between volatilities at 92%. So, the two volatilities seem to have relatively the same reaction to the pandemic. The only major difference being the initial spike at the beginning of the pandemic [36,37,38,39,40].




4.2. NASDAQ Sectors


The same tests described above were performed for the top 30% CSR stocks and bottom 30% CSR stocks of each sector. The sectors were tested to determine if the GARCH or EGARCH method were relevant enough to predict the volatility of that sector. The majority of the sectors mirrored the results of the overall NASDAQ top 30% and bottom 30% (all graphs for each sector are listed in the Appendix A). There were a few sectors for which the GARCH or EGARCH method was unable to predict an accurate variance. In order to avoid a repetitive analysis, below is the comparison of each sector’s conditional variance and further explanation of sector performance (Table 2).



The table above is a numeric representation summarizing the market returns graph, conditional variance graph, and correlation between the conditional variance of the top and bottom CSR stocks in each sector. The Market Rise (%) column shows the percent increase of each category’s returns, specifically during the volatility clustering at the peak of the initial market reaction to COVID- 19. The Market Fall (%) column represents the percent decrease of returns during the same volatility clustering. The Conditional Variance Peak represents the highest peak of the rate of volatility predicted as a result of a global crisis. The Volatility Correlation column represents the correlation of the rate of volatility between the top 30% CSR stocks and the bottom 30% CSR stocks.



There is no comparison between the bottom 30% and the top 30% of CSR stocks in Basic Materials. In Consumer Goods, the bottom 30% CSR stocks have a better performance of returns than the top 30%. The top 30% CSR stocks hit a lower peak at a 6% increase during the first volatility clustering and had a high drop in returns at 15%. The returns of Consumer Services have the same rate of rise in returns, and the bottom 30% of CSR stocks drops lower at −21%. Both categories for Financials dropped at the same rate, but the top 30% CSR stocks (11%) slightly outperformed the bottom 30% CSR stocks (10%). The top 30% CSR stocks for Health Care rose 9% and dropped −10%. The bottom 30% CSR stocks for Health Care did not perform as well during the volatility cluster, rising 7% and dropping −16%. Industrials, Energy, and Telecommunications all have the same comparison results, where the top 30% CSR stocks have a lower rise in returns and a lower drop in returns. The rise in returns in Technology for the top 30% CSR stocks and bottom stocks are 10% and 8%, and the drop in returns are −14% and −10%, respectively. Finally, Utilities has the same result as Health, where the top 30% CSR stocks perform better in the rise of returns as well as in the drop.



The conditional variance of each sector is a more thorough indicator of market volatility during a global crisis. The volatility for the bottom 30% CSR stocks in Basic Materials peaks at 0.005, as a market response to a global crisis. The rate of volatility clustering for Consumer Goods during the initial reaction of a crisis at 0.006 is lower compared to the bottom 30% CSR stocks at 0.011. For Consumer Services, the rate of volatility clustering is higher for the bottom 30% CSR stocks at 0.03, while the top 30% CSR stock has a rate of 0.01. The top 30% CSR stocks in Financials have a more stable rate of volatility at 0.007 compared to the bottom at 0.009. Health Care, Industrials, Telecommunications, and Utilities all follow the same pattern as Financials, with the top 30% CSR stocks being more stable than the bottom 30% CSR stocks. Technology is the only sector that has the opposite results. The top 30% CSR stocks are less stable than the bottom stocks at 0.009 and 0.005, respectively. The rate of returns for Energy cannot determine the top 30% of CSR stocks’ conditional variance using the GARCH or EGARCH model. The mean of the variance was not normally distributed, making GARCH models insufficient. For the majority of sectors, the top 30% CSR stocks are more stable during a crisis.



The graphs of each sector all have the same basic pattern of the overall NASDAQ with small variations. However, every graph shows a rapid peak in volatility as a reaction to a global crisis, with a slight decrease as time goes on during the crisis. As previously mentioned, there is no data available to test the top 30% CSR stocks in Basic Materials. This makes it impossible to compare volatility performance. Neither the GARCH model nor the EGARCH model was able to accurately predict the conditional variance of the top 30% CSR stocks for Energy. Results show that the top 30% outperform in a major manner in the Health and Utilities sectors, where the increase in returns is larger and the drop in returns is lower. We hypothesize that the current pandemic situation affected consumers’ and investors’ preferences towards perceived higher quality Health and Utility services and therefore the top 30% stocks showed a more sustainable performance and higher returns [17].



Technology together with Consumer Goods are the sectors whose top 30% companies experienced a larger initial drop in returns. The initial larger drop of returns for the top 30% companies in the technological sector is hypothesized to take place because of the higher uncertainty associated with some of the cutting-edge goods and services offered by these leading companies. In the case of the sector of Consumer Goods, the top 30% experienced just a 1% larger drop in returns than the bottom 30%. Hence, the initial drop is quite even, −15% for the top 30% and −14% for the bottom 30%. Following the economic theory, we assume that consumer goods that are not considered basic goods, or which price and income elasticity of demand are more inelastic, will continue to be bought. We assume that both the top 30% and the bottom 30% companies sell basic goods as well as goods that satisfy consumers’ wants. We hypothesize that the top 30% have a slightly relatively larger portfolio of goods whose elasticity of demand is relatively more elastic and hence the slightly larger 1% drop in returns.



Technology is the only sector where the conditional variance of the top 30% CSR stocks is 0.04 above the conditional variance of the bottom CSR stocks. We hypothesize that the reason for this is because the top 30% have a larger portfolio of cutting-edge products and services than the bottom 30% and the foreseen marketability of some of these products and services was more uncertain than the marketability of the less cutting-edge products and services offered the bottom 30% [41]. As a result, the initial market response to the pandemic rewarded more the cutting-edge products and services of the top 30% that were widely demanded and penalized the return of some of these top 30% cutting-edge products and services that were assessed as non-marketable.



For all sectors, the correlations between the top and bottom CSR stocks are positive and significant. All correlations are above 80%, indicating that the top 30% and bottom 30% CSR stocks in each sector move together, with only a slight difference in movement.





5. Conclusions


There is a growing demand for sustainable business practices and for sustainable and impact investments as it has been signaled by the Sustainable Development Goals ratified by all the United Nations members. The empirical analysis results indicate that the top 30% CSR stocks within the NASDAQ marginally outperform the bottom 30% CSR stocks in terms of volatility. When there is a market reaction to a global crisis, the volatility of the bottom 30% CSR stocks increases at a higher rate than the top 30% of CSR stocks. Under the assumption that volatility is a reflection of market uncertainty, there is more certainty in the top 30% CSR stocks. For all sections except Technology, Basic Materials, and Energy, the top 30% is less volatile than the bottom 30% CSR stocks. Basic Materials and Energy lack sufficient data to use either variation of the GARCH method to test for volatility clustering. Technology has data that allows for the testing of volatility. It is the only sector within the NASDAQ where the top 30% CSR stocks have a higher volatility rate. Also, Technology and Consumer Goods are the only sectors that have a larger initial drop in returns for the top 30% CSR stocks. The rise in returns varies between the sectors. Health and Utilities are the sectors where the top 30% outperform the bottom 30% the most, with a higher increase in returns and a lower drop in returns. While there are multiple potential reasons stocks with higher CSR ratings are less volatile, one of those reasons can be attributed to the fact that businesses with better sustainable practices have lower idiosyncratic risk and lower overall risk [17]. Sustainable investing benefits societies and the environment and even allows for a marginally more stable market. Another potential contribution to the lower rate of volatility is investor biases towards sustainable stocks [42]. The lower rate of conditional variance in the top 30% CSR stocks shows there is more investor confidence in the companies with sustainable practices. Depending on the amount invested, the marginal difference in volatility could be a significant difference in the returns on an asset for the average investor [43].



There is limited information on sustainable stocks at this time. Sustainable investing still has a lot of unrealized potential in the market, and further analysis is necessary to determine the financial performance of sustainable stocks [44]. CSRHub, Inc. did not have rankings for all stocks in the NASDAQ. Those businesses with limited information on their sustainable practices are not rated. So there is the possibility that there were stocks that should have been included in either category. Also, the rankings are based on a collection of multiple sources. There is limited transparency from companies about their sustainable practices. The primary focus of this paper is to determine sustainable investments during a global pandemic. There is limited information on sustainable stock performances during a different form of crisis. Further research on sustainable stocks is necessary [45].



Large financial firms are beginning to include sustainable analysis in their portfolio analysis, but there is limited information for smaller investors to also invest sustainably. Popular financial sites, like Yahoo Finance, do not have a sustainability metric the way they represent CAPM (Capital Asset Pricing Model), book per price ratios, or other financial metrics. Sustainable investing helps create a better society and reduces the negative impacts on the environment. Sustainability is increasing in popularity. There is still a lot of research necessary before creating the standard for this type of analysis. However, there is growing evidence that a sustainable metric for portfolio analysis can help create a more successful portfolio [46,47].
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Figure A1. (a) The returns for the bottom 30% CSR stocks in Basic Materials during 2020; (b) the conditional variance of the bottom 30% CSR stocks in Basic Materials. 
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Figure A2. (a) The returns of the top 30% CSR stocks in Consumer Goods during 2020; (b) the returns of the bottom 30% CSR stocks in Consumer Goods during 2020; (c) a line graph showing a comparison of the conditional variance of the top 30% CSR stocks and bottom 30% CSR stocks in Consumer Goods. 
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Figure A3. (a) The returns of the top 30% CSR stocks in Consumer Services during 2020; (b) the returns of the bottom 30% CSR stocks in Consumer Services during 2020; (c) a line graph showing a comparison of the conditional variance of the top 30% CSR stocks and bottom 30% CSR stocks in Consumer Services. 
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Figure A4. (a) The returns of the top 30% CSR stocks in Financials during 2020; (b) the returns of the bottom 30% CSR stocks in Financials during 2020; (c) a line graph showing a comparison of the conditional variance of the top 30% CSR stocks and bottom 30% CSR stocks in Financials. 
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Figure A5. (a) The returns of the top 30% CSR stocks in Health Care during 2020; (b) the returns of the bottom 30% CSR stocks in Health Care during 2020; (c) a line graph showing a comparison of the conditional variance of the top 30% CSR stocks and bottom 30% CSR stocks in Health Care. 
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Figure A6. (a) The returns of the top 30% CSR stocks in Industrials during 2020; (b) the returns of the bottom 30% CSR stocks in Industrials during 2020; (c) a line graph showing a comparison of the conditional variance of the top 30% CSR stocks and bottom 30% CSR stocks in Industrials. 
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Figure A7. (a) The returns of the top 30% CSR stocks in Energy during 2020; (b) the returns of the top 30% CSR stocks in Energy during 2020; (c) a line graph showing a comparison of the conditional variance of the bottom 30% CSR stocks in Energy. 
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Figure A8. (a) The returns of the top 30% CSR stocks in Technology during 2020; (b) the returns of the bottom 30% CSR stocks in Technology during 2020; (c) a line graph showing a comparison of the conditional variance of the top 30% CSR stocks and bottom 30% CSR stocks in Technology. 






Figure A8. (a) The returns of the top 30% CSR stocks in Technology during 2020; (b) the returns of the bottom 30% CSR stocks in Technology during 2020; (c) a line graph showing a comparison of the conditional variance of the top 30% CSR stocks and bottom 30% CSR stocks in Technology.
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Figure A9. (a) The returns of the top 30% CSR stocks in Telecommunications during 2020; (b) the returns of the bottom 30% CSR stocks in Telecommunications during 2020; (c) a line graph showing a comparison of the conditional variance of the top 30% CSR stocks and bottom 30% CSR stocks in Telecommunications. 






Figure A9. (a) The returns of the top 30% CSR stocks in Telecommunications during 2020; (b) the returns of the bottom 30% CSR stocks in Telecommunications during 2020; (c) a line graph showing a comparison of the conditional variance of the top 30% CSR stocks and bottom 30% CSR stocks in Telecommunications.
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Figure A10. (a) The returns of the top 30% CSR stocks in Utilities during 2020; (b) the returns of the bottom 30% CSR stocks in Utilities during 2020; (c) a line graph showing a comparison of the conditional variance of the top 30% CSR stocks and bottom 30% CSR stocks in Utilities. 






Figure A10. (a) The returns of the top 30% CSR stocks in Utilities during 2020; (b) the returns of the bottom 30% CSR stocks in Utilities during 2020; (c) a line graph showing a comparison of the conditional variance of the top 30% CSR stocks and bottom 30% CSR stocks in Utilities.
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Figure 1. (a) The returns of the top 30% CSR stocks of the NASDAQ during 2020; (b) the returns of the top 30% CSR stocks of the NASDAQ during 2020; (c) a line graph showing a comparison of the conditional variance of the top 30% CSR stocks and bottom 30% CSR stocks. 
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Table 1. The number of companies listed in the top 30% Corporate Social Responsibility (CSR) stocks and bottom 30% CSR stocks for the NASDAQ and each sector.
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Sectors

	
CSR Grouping

	
Number of Stocks






	
Overall NASDAQ

	
Top 30% CSR

	
151




	
Bottom 30% CSR

	
692




	
Basic Materials

	
Top 30% CSR

	
0




	
Bottom 30% CSR

	
14




	
Consumer Goods

	
Top 30% CSR

	
19




	
Bottom 30% CSR

	
57




	
Consumer Services

	
Top 30% CSR

	
6




	
Bottom 30% CSR

	
27




	
Financials

	
Top 30% CSR

	
12




	
Bottom 30% CSR

	
194




	
Health Care

	
Top 30% CSR

	
28




	
Bottom 30% CSR

	
188




	
Industrials

	
Top 30% CSR

	
13




	
Bottom 30% CSR

	
63




	
Energy

	
Top 30% CSR

	
3




	
Bottom 30% CSR

	
25




	
Technology

	
Top 30% CSR

	
54




	
Bottom 30% CSR

	
85




	
Telecommunications

	
Top 30% CSR

	
12




	
Bottom 30% CSR

	
31




	
Utilities

	
Top 30% CSR

	
4




	
Bottom 30% CSR

	
6
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Table 2. A numerical summary of the highest rate of rise and fall of the market’s response to COVID-19 quarantines, the peak of the conditional variance, and the volatility correlation of the conditional variance of the sectors of the NASDAQ.
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	Sectors
	Market Rise (%)  ≈  
	Market Fall (%)  ≈  
	Conditional Variance Peak   ≈  
	Volatility

Correlation





	Basic Materials
	
	
	
	



	Top 30% CSR
	N/A
	N/A
	N/A
	N/A



	Bottom 30% CSR
	15%
	−7%
	0.005
	



	Consumer Goods
	
	
	
	



	Top 30% CSR
	6%
	−15%
	0.006
	0.9062



	Bottom 30% CSR
	9%
	−14%
	0.011
	



	Consumer Services
	
	
	
	



	Top 30% CSR
	15%
	−15%
	0.011
	0.8769



	Bottom 30% CSR
	15%
	−21%
	0.030
	



	Financials
	
	
	
	



	Top 30% CSR
	11%
	−14%
	0.007
	0.8744



	Bottom 30% CSR
	10%
	−14%
	0.009
	



	Health Care
	
	
	
	



	Top 30% CSR
	9%
	−10%
	0.005
	0.9255



	Bottom 30% CSR
	7%
	−16%
	0.009
	



	Industrials
	
	
	
	



	Top 30% CSR
	7%
	−13%
	0.007
	0.9538



	Bottom 30% CSR
	13%
	−16%
	0.013
	



	Energy
	
	
	
	



	Top 30% CSR
	10%
	−28%
	N/A
	N/A



	Bottom 30% CSR
	20%
	−38%
	0.05
	



	Technology
	
	
	
	



	Top 30% CSR
	10%
	−14%
	0.009
	0.9679



	Bottom 30% CSR
	8%
	−10%
	0.005
	



	Telecommunications
	
	
	
	



	Top 30% CSR
	8%
	−12%
	0.007
	0.9221



	Bottom 30% CSR
	10%
	−14%
	0.009
	



	Utilities
	
	
	
	



	Top 30% CSR
	12%
	−11%
	0.007
	0.9221



	Bottom 30% CSR
	11%
	−18%
	0.009
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