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Abstract. The analysis of socially responsible investments’ returns to 
conventional assets has been extensively studied, and, considering the 
current paradigm of adopting models of sustainable development, these 
aspects of allocating funds is becoming more prominent in recent decades. 
The current article examines a sample of ETFs for the period from 2012 to 
2022, attempting to answer three questions, relating to:   the correlation 
between different ETF funds – including socially responsible investment 
ETFs, and conventional high-market capitalization ETFs;  using the Monte 
Carlo research method to compile an optimal portfolio for the period from 
2012 to 2022;  evaluate the most optimal investing strategy for the best-
performing ETF for the period. The results indicate that most assets, 
despite being invested in various types of assets from different countries, 
have a fairly high correlation coefficient. Furthermore, the most effective 
portfolio was evaluated, with ESG-related assets consisting of over a third 
of the portfolio with consideration of the ETF sample. Moreover, the 
highest yield from the cluster was found be a ESG-related ETF with the 
adoption of the Buy and Hold strategy. 

1 Introduction 

1.1 Socially responsible investing: comparison ETFS and investment 
strategies   

The performance of ETFs has been the subject of a wide range of research papers. Their 
performance has been compared to mutual funds, stock indices and individual stocks as 
well. ETFs also have a tendency to solidify market trends, similar to stock indices, 
highlighting the growth of individual sectors. For example, this has happened with the IT-
sector in recent decades. As a result, these funds can be seen as benchmarks for market 
performance and its tendencies. In recent years, however, vectors of growth have pointed to 
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a new niche in investing: ethical investing. This principle of allocating funds is associated 
with sustainable development and Environmental, Social & Governance (ESG) parameters. 
Socially responsible investing has been gaining significant traction, with reports from 2020 
reporting that the volume of this investing has reached 35.3 trillion USD, illustrating an 
overall growth of 15% in two years. Moreover, these assets equate to a reported 36% of all 
professionally managed assets. 

It should be further noted that despite SRI becoming significantly more viable and 
impactful in recent decades on the backdrop of worrying environmental consequences of 
anthropological activities, this type of investing strategy and principle had been first 
mentioned in 1972. And, accompanied by the overall spread of ETF-based investing, SRI 
has become more prominent through the use of funds. These tendencies have led to 
academic hypotheses whether these ethics-oriented funds and investments may be as 
profitable as those, which do not restrict themselves by parameters of corporations’ 
activities. 

Considering these factors, the current study addresses three issues regarding ethical 
investing: 

1) the correlation between different ETF funds – including socially responsible 
investment ETFs, regular high-market capitalization ETFs, which also expand towards 
gold-related funds, increasing the reach of the study past the general stock market through 
the underlying assets of the ETFs;  

2) the Monte Carlo research method is used to compile an optimal portfolio for the 
period from 2012 to 2022;  

3) the study concludes the most optimal investing strategies for the ETFs, examining 
indicators, such as the Moving Average Convergence/Divergence, Relative Strength Index, 
Support and Resistance levels and others. The results of the study also conclude that the 
fund with the highest returns is an ESG-related ETF under the ticker NXTE, outperforming 
SPY and other popular “traditional” funds. As a result, the study proposes not only the 
social implications of ethical investing, but also the financial upside of such funds. These 
results expand upon existing literature on the profitability of socially responsible investing, 
also presenting a novelty, to the knowledge of the authors, distinguished by the research for 
the most beneficial investing strategies. For NXTE, for example, optimal performance and 
yield is obtained through the Buy and Hold strategy, which also requires minimum activity 
from the subject of the investment. The current research paper consists of the following 
sections: section 2 reviews existing academic literature regarding the subject; the third 
section describes the data, which is used for the analysis, as well as details on the methods 
utilized in order to conduct the research; section 4 showcases and discusses the results of 
the analysis; the fifth section of the paper presents the conclusions of the research paper, 
shortly followed by the references. 

2 Literature review  

Martini (2021) found that retail investors’ demand for socially responsible behaviour has 
led to more companies incorporating ESG principles and reporting. However, the latter 
poses a challenge due to different corporations having different methods of accounting their 
ESG-reporting, as well varying scales to which companies report their activities from this 
framework. This emphasizes the problems of ESG reporting, which has been highlighted in 
many academic papers. Furthermore, the principles of ESG are ambiguous as well. These 
factors illustrate the need to standardize ESG reporting and its terminological and 
methodological bases (Nurgaliyeva et al., 2021).  Now, regarding socially responsible 
funds, the performance of these funds has been extensively argued. (Tovma et al, 2017) 
argued that these funds underperform when compared to more familiar, conventional ones. 
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methodological bases (Nurgaliyeva et al., 2021).  Now, regarding socially responsible 
funds, the performance of these funds has been extensively argued. (Tovma et al, 2017) 
argued that these funds underperform when compared to more familiar, conventional ones. 

The authors adjusted the performance for risk, and had concluded that portfolios with 
higher corporate social responsibility (CSR) scores had weaker returns, rather than other. 
(Yessymkhanova et al, 2014) also point out the weak performance of socially responsible 
investments, having investigated SR mutual funds for the period from 2000 to 2011. The 
authors concluded that the funds performed poorly during periods of economic stability. 
Furthermore, expanding upon the idea, studies have also concluded that mutual funds have 
abnormal returns during recessions when compared to non-crisis periods, implying 
increasing demand for strategies associated with socially responsible investments 
(Bayakhmetova, 2023), (Antonenko A.P., 2021.), (Antonov & Novgorodtseva, 2014), 
(Archimandritova & Suptelo,  2022), (Baburin, 2019), (Bunevich & Gorbacheva, 2022), 
(Burykin, 2020), (Burykin, 2018).  

Furthering research related to crises, the COVID-19 pandemic had created 
unprecedented conditions for the world in general, as well as financial markets. Burykin 
(2020) used five different factor model in order to calculate the risk-adjusted anomaly 
performance of equally weighted portfolios. The results showed that ESG ETFs did not 
underperform the general market. However, ESG ETFs with lower ratings did in fact 
perform better than ETFs with higher ratings. The comparison to conventional ETFs 
showed that ESG ETFs did not fare better during the crisis itself – that being said, the latter 
did outperform the former in periods before the crash. Other studies have illustrated and 
concluded that socially responsible investments perform best and yield better returns during 
crises. Contrary to the above mentioned articles, others have yielded mixed results. Demers 
et al. (2020) found that companies’ ESG scores were not a significant factor for the returns 
during the outbreak of the COVID-19 pandemic in the first quarter of 2020, and regression 
results were negative for the second quarter of 2020, which is characterized by the speedy 
recovery of the stock market. 

Early research on the general comparison of the performance of SRI funds and stocks 
concludes a positive difference between the performance compared to conventional funds, 
at the very least, it is found to be absent conducted a exhaustive analysis on the 
performance of ESG portfolios in bull and bear markets of the 21st century, concluding that 
for most global equity portfolios fared better. Furthermore, solidifying these results, 
illustrated that higher sustainability scores did not insure investments from possible losses 
in the events of market downturns. It should be noted however, that the latter research is 
limited to the analysis of variance and Turkey tests of the differences. 

Research Methods The work uses an extensive number of mathematical and financial 
indicators. The authors used the correlation coefficient to determine how much the changes 
in daily price indicators over the past 10 years depend on each other, where the results will 
be values from -1 to 1. If values close to 1 are obtained, this will indicate a high correlation 
between the assets in question. Getting values close to 0 shows that there is no correlation 
between prices (Yessymkhanova Z et al, 2022), (Semenov et al, 2014), (Semenov et al, 
2019), (Turdiyeva et al, 2015). Negative values indicate a negative correlation (this means 
that the growth of some quotes leads to the fall of others [1-15]. 

𝒑𝒑𝑿𝑿,𝒀𝒀 =  𝒄𝒄𝒄𝒄𝒄𝒄(𝑿𝑿,𝒀𝒀)
𝛔𝛔𝑿𝑿𝛔𝛔𝒀𝒀

                                                         (1) 

where: cov is the covariance σX is the standard deviation of X σY is the standard 
deviation of Y To select the optimal investment portfolio made up of 14 ETF funds, the risk 
and return calculation is used, as well as their most effective ratio, the Sharpe coefficient is 
used, the calculation formula of which is given below. This indicator reflects the 
effectiveness of the investment portfolio. 
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𝑺𝑺 =  𝐄𝐄 [𝐑𝐑−𝐑𝐑𝐟𝐟]
𝛔𝛔         (2) 

where: 
R — portfolio (asset) profitability 
Rf — the return on an alternative investment (as a rule, a risk-free interest rate is taken) 
E [R−Rf] — risk premium (mathematical expectation of the excess of the return on 

assets over the return on an alternative investment) 
σ — standard deviation of portfolio (asset) profitability  
The optimal ratio was found by the Monte Carlo method from more than 800 variants. 

This method has gained quite a lot of importance in portfolio analysis and is used in a large 
number of research papers where large data samples are present. 

In addition to determining the shares of assets in the final portfolio, attention was also 
paid to their management strategies. As a search for the method of the best technical 
analysis tool, the authors divided the funds into 3 groups (classic, gold, ESG). In the future, 
the profitability of trading strategies was calculated for the three funds that occupy the 
largest part of the formed portfolio.  

The paper discusses the 4 most popular strategies based on the following indicators: 
1. MACD – based on making decisions based on the intersection of moving averages (in 

the work, values 5 and 12 are taken as values): 
2. Buy and Hold – based solely on the purchase of assets and the expectation of their 

growth; 
3. S&R strategy is based on trading based on support and resistance levels; 
4. RSI – trading on the relative strength index (in the work, 70 is given as the upper 

limit, 30 as the lower limit). 
The Table 1 below shows information about 14 ETF funds that are considered in this 

study. The first 7 funds are classic representatives of the top 10 funds in the USA. The 
eighth fund reflects the price of gold, with deductions of the fund's costs. Funds from 9 to 
14 are representatives of ESG funds. These funds have quite broad specifics. Some invest 
their funds in companies that support the values of sustainable development, others invest 
in debt "green" financial instruments. 
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Table 1. Funds that are considered in the study. 

Funds Ticker Description 
SPDR S&P 500 ETF 

Trust SPY Repeats the movements of the S&P 500 index, since the fund bought shares in the 
same shares as they are included in the index 

iShares MSCI Emerging 
Markets ETF EEM Includes large-cap companies 

iShares Russell 2000 ETF IWM The Fund invests 80% in securities and 20% in derivatives 

Financial Select Sector 
SPDR Fund XLF 

The index includes securities of companies from the following industries: 
diversified financial services; insurance; banks; capital markets; real estate 

mortgage investment funds ("REITs"); consumer finance; as well as savings and 
mortgage financing. 

iShares MSCI Japan ETF EWJ Includes large-cap companies from Japan's main index 
Vanguard Emerging 
Markets Stock Index 

Fund 
VWO Owns a widely diversified collection of securities, which collectively approaches 

the index in terms of key characteristics. 

iShares MSCI EAFE ETF EFA It is designed to measure the performance of the stock market with large and 
medium capitalization in developed markets outside the United States and Canada. 

SPDR Gold Shares GLD Reflects the dynamics of gold prices minus the fund's expenses 
Etho Climate Leadership 

U.S. ETF ETHO The Fund invests in securities included in the Carbon Impact index 

AXS Change Finance 
ESG ETF CHGX 

The index measures the effectiveness of an equally weighted portfolio of 
approximately 100 equity securities of large and medium-cap companies listed on 

the US stock exchange 

Democracy International 
Fund DMCY 

The process of building the index begins with a set of companies that are currently 
members of the Solactive GBS Global Markets ex United States Large & Mid Cap 

USD Index NTR. 
VanEck HIP Sustainable 

Muni ETF SMI Invests in debt securities that are quoted as securities that meet the UN Sustainable 
Development Goals 

Axs Green Alpha ETF NXTE 
The fund invests in ordinary shares and ADR, the adviser can maintain a 
reasonable (up to 20%) position in US Treasury bills and money market 

instruments to meet liquidity needs 
First Trust NASDAQ 

Clean Edge Green 
Energy Index Fund 

QCLN 
The Fund invests its funds in securities included in the index designed to track the 
activities of small, medium and large-cap clean energy companies that are publicly 

traded in the United States. 

3 Findings    

The constructed correlation matrix shows quite interesting results. Firstly, there was no 
negative correlation between classical funds and ESG funds, perhaps this is due to too long 
a study period during which both grew. Secondly, gold, as a good protective asset, showed 
a low correlation with all other funds and its complete absence with the XLF fund. In 
addition to the situation with gold, the results of the SMI fund also stand out significantly, 
which also showed almost no correlation with all other assets. The average correlation 
value of the matrix is located around 0.7, which is quite high, especially for such a sample 
[16-25]. 

5

BIO Web of Conferences 138, 03046 (2024)	 https://doi.org/10.1051/bioconf/202413803046
AQUACULTURE 2024

RETRACTED



 
Fig 1. Correlation matrix of ETF funds. 

The following Figure 1 shows the results of the distribution of securities across the 
portfolio. The distribution was carried out using the Monte Carlo method. As a result of 
calculations, ESG funds account for about 50% of the portfolio, with NXTE taking the 
largest share   [20-22].   

Gold accounts for 11 %, which is quite a lot for one asset in such a portfolio. 39 % goes 
to classic funds, but there is a completely different distribution compared to responsible 
investments. 17 % of the entire portfolio is occupied by the SPY fund, which means that 
only 22 % of the portfolio remains for the remaining 6 classic funds (Figure 2). Such a 
distribution, on the one hand, seems quite unusual, but the annual increase in interest in 
"green" investments shows that such a distribution of securities in the portfolio can be quite 
logical, both for a conservative investor who wants to protect himself with gold, and for 
those who are ready to follow modern trends. 

 
Fig. 2. Distribution of shares of the funds in question in the portfolio. 
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Fig. 3. The ratio of risk and profitability of the formed portfolio. 

Next, Figure 3 shows the results of the risk and return analysis of portfolios made up of 
these 14 assets. On the chart, a red star marks the portfolio we have chosen. The annual 
return of such a portfolio is 17%, while the average risk value reaches 0.13. Do not be 
surprised at such a return on the stock market for 10 years while there are Apple and Tesla 
shares, since the work considers ETF funds, which are not the most volatile instruments. It 
is also worth noting that the Sharpe coefficient of this portfolio is one of the highest from a 
sample of 800 portfolios made up of data from 14 funds, and it reaches a value of more than 
0.6. In order to determine the most effective asset management method, 4 funds were 
selected: 

• GLD is the only protective asset in the portfolio (Figure 4). 
• SPY is the largest share of the classic fund in the portfolio (Figure 5). 
• NXTE is the largest share of all ESG funds. 
• SMI – showed unusual correlation results. 
In the following figures, the MACD strategy is indicated in orange, BnH – blue, RSI – 

green, S&R – red. Let's start the analysis with gold. In the corresponding figure, you can 
notice that there are only 2 profitable asset management strategies. The most profitable 
strategy for 10 years has become the MACD, which makes it possible to increase the funds 
invested in the fund by 20 %. Curiously, the effectiveness of the strategy decreased 
significantly (by 1.8 times) in the second half of the period under review. The second most 
effective strategy has become quite obvious for ETFs – Buy and Hold. Strategies related to 
the relative strength index and support and resistance levels turned out to be unprofitable. 

Moving on to the SPY fund, there is a more realistic picture regarding ETFs. The BnH 
strategy has become the most profitable here. Moreover, it showed much greater efficiency 
in comparison with the previous fund, reaching a value of 3 by the reporting date. It is 
worth noting that this profitability of this strategy has been steadily growing for all 10 
years. The RSI strategy has become the second most profitable here, but the profitability 
has shown low, so it's more about saving capital than making money. The remaining 2 
strategies turned out to be unprofitable. 
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Fig. 4. Profitability of GLD fund trading strategies. 

 
Fig. 5. Profitability of SPY fund trading strategies. 

Let's move on to the ESG fund. As with SPY, the Buy and Hold strategy turned out to 
be the most profitable here, and this strategy showed much higher profitability. At the 
moment, the mark of 8 was reached, but no further growth followed and the yield decreased 
to 5. Despite this decrease, this strategy turns out to be the most effective of all considered. 
The S&R strategy also performed well, at the moment the yield reached a value of 3, which 
could have been higher than other strategies for other assets, but it almost returned to one. 
The remaining strategies turned out to be unprofitable  (Bunevich et al, 2020), (Turdiyeva 
et al, 2022),   (Niyazbekova S., et al. 2022). Choosing an SMI fund is not the most obvious 
solution, since it does not occupy a large share of the portfolio, but the low correlation still 
attracts attention to it. However, he did not show high returns on any of the strategies, since 
he appeared quite recently [23-41]. 

4 Conclusion  
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4 Conclusion  

In this paper, a study was made of the largest ETF funds selected as classic funds, gold, and 
funds supporting sustainable development. The correlation of these assets with each other is 
calculated and a correlation matrix is constructed. The optimal portfolio was also formed 
using the Monte Carlo method and the Sharpe coefficient for this portfolio was calculated. 
The securities management strategy, which has been the most effective in the last 10 years, 
has also been analyzed. The study showed that most assets, despite the fact that they are 
invested in various types of assets from different countries, have a fairly high correlation 
coefficient. The exception was the GLD and SMI funds, and for various reasons. Gold is 
considered a protective asset and does not react so strongly to investment expectations, 
unlike other assets. And SMI is a fairly new fund. Thanks to mathematical calculations, the 
most effective portfolio was formed in terms of the risk-return ratio, as well as one of the 
highest Sharpe coefficients. This portfolio was selected from 800 options, and shares were 
also distributed, where the classical fund received the greatest weight, which reflects the 
movements of the SP500 index, despite not the highest profitability. 4 funds were selected 
to analyze the investment strategy. They showed completely different results in terms of the 
most suitable strategy, and even more so different returns. The highest yield from the 
cluster was shown by the NXTE fund in the Buy and Hold strategy. Moreover, this strategy 
was the most profitable in two of the four selected funds. The MACD strategy turned out to 
be the most effective just for the asset that took the largest share of the portfolio. 

Due to the characteristics of ETF funds, such as sustainability, you can pay attention to 
the relatively low risk of the portfolio and not the highest average return in comparison with 
stocks. However, due to the growing energy crisis and political instability, investors are 
increasingly turning to the most reliable financial instruments. The current article expands 
upon the existing literature dedicated to comparing the returns of ESG-related, socially 
responsible investments with conventional assets, specially, ETFs. The results support the 
findings with NXTE possessing the highest yield for the select period. The novelty of the 
paper is characterized by the latter results regarding the best trading strategy for the best 
ETF out of a sample consisting of not only conventional funds, but also socially responsible 
investments.  The limitations of the study expand towards the period of analysis beginning 
with 2012, as the inclusion of the 2008 financial crisis-related recession and the subsequent 
bear market may yield different results. Furthermore, the sample of ETFs utilized in the 
study may also be expanded upon, grouping ESG-related funds into those with a higher 
share of renewable-energy related assets, and a larger list of conventional ETFs. 
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