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Abstract

:

We investigated the financial performance of a sample of sustainable investment funds in terms of returns, volatility, and contagion risk during the financial crisis caused by the COVID-19 pandemic. In order to conduct a more reliable analysis, we considered a homogenous sample composed of 30 funds declaring the same benchmark (the MSCI Europe index). The Morningstar Sustainability ESG rating was used to determine the level of sustainability of each fund. Both the GARCH models and the event study suggest that funds with a higher ESG rating were able to outperform other funds during the COVID-19 period. These funds had a greater level of resilience and exhibited a lower level of risk contagion during the pandemic. These instruments appear to assume the role of risk protection and should be considered a means of both promoting sustainable growth and minimizing portfolio risk.
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1. Introduction


Since the end of 2019, humanity has faced problems caused by the SARS-CoV-2 virus. The health emergency caused by the COVID-19 pandemic very quickly turned into a global economic and financial crisis. In fact, to counteract the coronavirus outbreak, in many countries, people were required to stay in their homes and national governments imposed a state of alarm, which brought economic activity to a standstill. This led to the deepest economic recession of the modern era. As a result of this, the beginning of 2020 saw a severe financial market crash.



According to recent research, the spread of the virus and its consequences on people’s health could be the result of unsustainable development, which is a major cause of climate change and ecosystem alteration (e.g., [1,2,3]).



The coronavirus outbreak is creating both serious health problems and economic problems. These two problems are linked by the general and extended lockdown [4]. One of the first studies in this field (Coibion et al. [5] found that a large proportion of people reported a reduction in their income and level of consumption and a reduction in the employment rate. Research from the IMF [6] confirmed the same negative trend with regard to work hours and forecast a downturn in GDP in the main developed countries (G20). Aside from these results, Guerrieri et al. [7] demonstrated that the negative supply shock caused by the COVID-19 pandemic could lead to an even more severe negative demand shock. From another point of view, Bonaccorsi et al. [8] demonstrated a relationship between the lockdown and an increase in socio-economic inequality. Given that finance is closely related to the real economy, the rapid and extreme drop in market indexes and the dramatic increase in the VIX between 24 February and 27 March are no surprise. Looking at the returns of many stock market indexes, it is very easy to see the impact of this shock. For example, using an event study-based methodology, a previous study by Liu et al. [9] showed that the unexpected virus outbreak had a profound impact on many stock markets. Moreover, in terms of volatility, there were many negative consequences. In this regard, Meher et al. [10] reported higher volatility in all the markets that they considered in their analysis and this volatility increased as the number of cases of COVID-19 increased.



It is evident that there is the need to face two problems simultaneously: On one hand, it is necessary to revive the economy as quickly as possible, and, on the other, economic growth must be managed in a more sustainable way. One of the possible tools with which to approach this trade-off is responsible finance. Ethical and green finance could be used to achieve this aim because it considers financial returns alongside environmental, social, and governance (ESG) issues. More generally, sustainable finance could help to overcome the economic and environmental crisis because of its capacity to gather resources to promote investment and to foster economic growth with a low socio-environmental impact. To support this hypothesis, we recall the research of McWilliams and Siegel [11] who found that it is possible to maximize the value for the shareholder while adopting a corporate social responsibility policy.



For this reason, we would like to investigate the financial performance of ESG funds during the last economic downturn in greater depth. They could overcome the trade-offs but, as is well known, the results concerning their financial performance are mixed. On one hand, sustainable financial products have been shown to outperform the market during a crisis (e.g., [12,13], and more recently Broadstock et al. [14] and Engelhardt et al. [15]); by contrast, some results are negative or do not show any outperformance during a bear market (e.g., [16,17], and, with a specific focus on the last crisis, Folger-Laronde et al. [18], Demers et al. [19], and Chiappini et al. [20]) or without considering any financial crisis period (e.g., [21,22]).



Given this scenario, our research attempted to provide new insights concerning the conditional heteroskedasticity of ESG funds and their resilience during the COVID-19 pandemic with the aim of improving our knowledge of the performance (both in terms of returns and risk) of these tools and selecting more efficient portfolios.



We based our analysis on a sample of European ESG funds. This was because Europe was one of the areas most affected by the pandemic and because the financial markets in these countries had been less investigated than those in other areas, despite representing a large share of global GDP. We are aware that our sample is small, but this was the price that we had to pay in order to create a portfolio with homogenous funds. In fact, every item considered holds the MSCI Europe index as the benchmark. Given that the funds have the same benchmark, our results our more reliable. Moreover, we chose the MSCI Europe index because it adequately represents the financial markets of the main European countries and firms.



We conducted our research with univariate and multivariate GARCH models and an event study-based methodology. Our analysis confirmed previous results in a new scenario. When we considered the impact of the exogenous shock caused by the COVID-19 pandemic, we found that high ESG rating funds show (1) a particular ability to protect against the risk of financial contagion; and (2) a higher level of resilience. Both results should be considered for an optimal portfolio choice given that sustainable funds represent the possibility of improving risk diversification without a decrease in returns during a period of crisis. Considering this, we were able to confirm that sustainable finance is not only a matter of social preferences; it is also a reliable insurance instrument or refugee instrument, as was already suggested by Becchetti et al. [23], Gangi and Trotta [24], and Yingxu [25].



The paper is organized as follows. Section 2 is a synthetic review of the literature on sustainable finance. Section 3 presents the data, while Section 4 presents the empirical models and reports our findings. Section 5 concludes.




2. Related Literature


Given the aim of our research, it is useful to introduce a review of the literature regarding the performance of responsible financial instruments during the COVID-19 pandemic in greater depth. The study of Albuquerque et al. [26] was published shortly after the virus outbreak. They found that firms with high environmental and social ratings performed better during the crisis, both in terms of higher returns and lower volatility of stock prices. A similar result was reported by Broadstock et al. [14] for a Chines sample in which the governance component was also taken into account. With respect to the US, Xiong [27] found that green stocks provided higher returns and better tail-risk protection. His findings were also confirmed for the pandemic period. While Rubbaniy et al. [28] showed the safe-haven characteristics of ESG investments. Moreover, using an event study-based empirical analysis and GARCH models, Mirza et al. [29] found that during the COVID-19 pandemic, social funds were able to time volatility and outperform other types of investment funds. From another point of view, Ferriani and Natoli [30] demonstrated that the demand for low-ESG-risk funds increased from February 2020, and this was especially true for low governance and environmental risk funds. Considering the aforementioned studies, it is possible to affirm that during the COVID-19 pandemic, high-ESG-rated portfolios performed well and presented a lower financial risk.



Outside this period, the results are less evident. When considering ETFs, Folger-Laronde et al. [18] showed that eco-funds perform well but do not protect investments during a market downturn. In this case, the problem could be explained by an unfair rating method. Nofsinger and Varma [12] and Nakai et al. [31] analyzed the impact of past financial crises. More specifically, the former study showed that responsible mutual funds outperformed during periods of financial crises and underperformed during non-crisis periods. The latter study, which assessed a sample of funds investing in Japanese firms, indicated that socially responsible funds performed better than conventional funds, both in terms of returns and conditional heteroskedasticity, during the bankruptcy of Lehman Brothers. With a specific focus on the financial crises of 2008 and 2011, socially responsible funds appear to play the role of “refugee funds” or “safe harbor” [24,25] and of “insurance” [23].



Anyway, other positive results associated with responsible financial products were found even without considering financial crisis periods. For example, Biasin et al. [32]—one of the last studies before the pandemic—highlight the benefits of social impact investment-based portfolios. Abate et al. [33], using a sample of European funds, and Das et al. [34] showed that socially responsible mutual funds outperformed conventional funds and Ouchen [35] demonstrated that the ESG portfolio MSCI USA ESG Select was “less turbulent”. Meanwhile, Becchetti and Ciciretti [36], analyzing the volatility issue in greater depth, found that individual socially responsible stocks are significantly less risky when controlling for conditional heteroskedasticity. Sabbaghi [37], using a TGARCH (1,1) model and a sample of green ETFs, demonstrated that, for a green ETF, the volatility was persistent throughout time.



Sustainable finance is also considered a useful tool against the risk of contagion. As is well known, the financial markets are strongly correlated and during periods of crisis, there is increased co-movement of prices and stock returns, so the risk of financial contagion is extremely severe (e.g., [38,39,40,41,42]).



In conclusion, it appears that sustainable investments can provide better performance than traditional financial instruments, especially (but not only) during crisis periods. Therefore, they are a good candidate with which to face the negative effects of economic and financial crises more resiliently.




3. Data Description


We used daily closing prices of 30 ESG-rated funds that invested in European equities. This study utilized data from 2 January 2015 to 30 September 2020. To make the analysis more reliable, we selected a sample of homogeneous items; in fact, all of the funds declared the MSCI Europe index as the benchmark (MSCI Europe index includes more than 400 firms with large and middle capitalization of 15 European countries). As a measure of the sustainability of every fund, we adopted the Morningstar sustainability rating, which uses the ESG methodology and is based on the ESG risk rating provided by Sustainalytics. The funds were ranked according to five categories depending on their rating. The rating score was expressed with “globes”: One globe denotes a high ESG risk, and five globes indicate the lowest level of ESG risk and consequently the most sustainable funds. The list of funds (our sample includes 2 funds with 1 globe; 8 funds with 2 globes; 7 funds with 3 globes; 7 funds with 4 globes, and 6 funds with 5 globes) is shown in Table S1 of the online Supplementary Materials.



The daily logarithmic returns of the funds and the MSCI Europe index were calculated with the following formula:    R  j , t   = l o g  (   P  j , t   ) − l o g (  P  j , t − 1    )   , where   l o g (  P  j , t   )   is the log of the closing price of the j fund on day t; as a measure of volatility, we used the square of the returns.



The main descriptive statistics are shown in Table 1 with the Jarque–Bera normality test, the augmented Dickey–Fuller unit-root test, and Durbin’s alternative test for autocorrelation. The daily returns were not normally distributed while the returns series was stationary (the LM test for ARCH effects shows that a GARCH model is required (LM tests are not provided but are available upon request)). Figure 1 represents the time series of the MSCI Europe index’s values, its daily returns, and volatility over the entire period. It vividly shows (1) that the market crash occurred on 20 February 2020, as the COVID-19 pandemic started to be considered a serious and global problem; and (2) the presence of volatility clustering (similar trends are observed for the interments funds). In Figure 2, two funds with different ESG ratings are compared, i.e., BNP Europe Value—1 globe vs. BlackRock Europe Focus—5 globes. The funds exhibit similar trends and volatility clusters, even though volatility appears to be more emphasized for the BNP Europe Value fund. The volatility clusters show the first elements of conditional heteroscedasticity, while the partial difference in the volatility trends between ETFs with different ESG ratings shows that a multivariate GARCH analysis is required.



In Table 2, we reported the descriptive statistics for returns when the entire time series is divided into two periods, i.e., pre-virus and during the pandemic period. The date 20 February 2020 is considered a breaking point as the financial markets crashed following the early effects of the COVID-19 pandemic.



Looking at the returns in Table 1, it is possible to see that the funds with the lowest sustainability ratings performed more poorly than those in other categories, while the standard deviation is relatively similar among the items considered, a similar result to that of Meher et al. [10]. Table 2 shows, during the COVID-19 pandemic, the returns were negative, and the volatility was higher than in the previous period. Before the exogenous shock, the returns of the funds were very similar; however, during the second period, the investment funds with a higher level of sustainability outperformed MSCI Europe and the other funds. The results of the preliminary and basic analysis of investment funds are in accordance with previous research that highlights the capacity of sustainable finance to better deal with periods of crisis.




4. Empirical Strategy


4.1. GARCH


The previous descriptive statistics highlight the returns of the funds over the time span analyzed are not normally distributed, while the ARCH-LM test (the LM test for ARCH effects shows that a GARCH model is required (LM tests are not provided but are available upon request)) of Engle [43] shows the presence of ARCH effects. This was already noted in the literature by Hoti et al. [44] and Rehan et al. [45] who suggest the use of a specific model, namely a GARCH model, to better fit the data and discover and compare the dynamics of the volatility series.



We began our empirical analysis with a simple ARCH model [43], and after that the AIC model selection criteria (Akaike information criterion (AIC)) showed the GARCH model [46] was preferable. This model allows the number of parameters to be saved and the data to be better fitted.



A generic GARCH(m, n) could be represented by the following mean equation and conditional variance:


   y t  =  x t  β +  ε t   



(1)






   h t 2  =  α 0  +  α 1   ε  t − 1  2  +  α 2   ε  t − 2  2  + ⋯ +  α m   ε  t − m  2  +  δ 1   h  t − 1  2  +  δ 2   h  t − 2  2  + ⋯ +  δ n   h  t − n  2   



(2)




where    ε t 2    represents the innovations, and    α i    and    δ i    represent the ARCH and GARCH parameters, respectively; with    α 0  > 0 ;  α i  ,  δ j  ≥ 0   and     ∑  i   a i  +   ∑  j   δ i  < 1   to ensure a positive and stationary conditional variance.



To overcome the problem caused by the leptokurtic distribution of the returns, we removed the    ε t  ~ N  (  0 ,  h t 2   )     assumption    and we tested different model specifications (GARCH with a generalized error distribution and GARCH with Student’s t distribution). Among the various specifications, the AIC model selection criteria indicated that a GARCH(1,1) with a Student’s t distribution and three degrees of freedom (we also ran models with a second order ARCH and GARCH components, but the results were not satisfying) was the preferred model. Using the same model, we also ran two separate estimates for the two sub-periods: Before and during the pandemic (see Table 3). The estimates for the entire period show that there was persistence volatility (the sum of  α  and  δ  approaches 1, as was suggested by Bollerslev [46]), while the autocorrelation of conditional volatility prevailed with respect to that of the squared errors. When we observed the two subsamples, we did not find any significant differences in the first period with the respect to the whole sample. However, for the second period, it was possible to see that the component related to the  α  coefficient was not statistically significant, and the autocorrelation of conditional volatility was higher for the investment funds with a lower sustainability rating. We can confirm that all investment funds were characterized by low ARCH effects and high GARCH effects, so the heteroskedastic volatility persisted over a long-term period (a result similar to that of Sabbaghi [37]). Therefore, these effects are long term, and this is especially true for investment funds with lower sustainability ratings during the pandemic period.



As for some funds the hypothesis of stationary covariance was rejected, it is reasonable to assume some form of asymmetry. To take into account possible leverage effects, we adopted more advanced GARCH models that utilize asymmetric effects to capture the different impacts of negative and positive shocks on volatility. We tested different asymmetric models, assuming a non-normal distribution for the error term, i.e., Exponential GARCH [47], Glosten–Jagannathan–Runkle GARCH [48], and the Threshold Model [49]. The Threshold GARCH(1,1) model with a Student’s t distribution and three degrees of freedom demonstrated a better capacity to fit the data, so this was our final choice. The Threshold Garch(1,1) is represented by the following formula:


   h t  =  α 0  +  α 1   |   ε  t − 1    |  +  γ 1   |   ε  t − 1    |   I   |   ε  t − 1   < 0  |    +  δ 1   h  t − 1    



(3)




where    I   |   ε  t − 1   < 0  |      is a dummy variable equal to 1 if    |   ε  t − 1    |  < 0   and 0 otherwise, and    γ 1    denotes the leverage effect.



We also utilized the model to investigate any differences among the funds during the crisis period. These results are shown in Table 4 in which the leverage effect is captured by the coefficient  γ . When we considered the whole sample, the coefficient was negative, statistically significant, and relatively similar among funds, thus indicating an asymmetry issue. More specifically, the negative shocks appeared to have a greater impact on volatility than the positive shocks. Moreover, the second period was more interesting again. In this case, the sustainable funds appeared to present a  γ  coefficient with a larger magnitude in absolute value. This category of funds exhibited a volatility process that reacted more to negative shocks than the others. One possible explanation for this could be the lower attitude towards speculation. Generally, investors who choose these types of financial instruments do not have a particular preference towards risk. Interpreting the output in another way, it is reasonable to assume that they could overreact to negative exogenous shocks and require a higher risk premium. Ultimately, one of the most appealing aspects of ESG funds is the lower level of risk, so it is reasonable to assume that those who buy these types of financial instruments have a lower willingness to take risks.




4.2. Multivariate GARCH


In order to complete the volatility analysis, a generalized multivariate GARCH was used to verify the relationship between the volatility process of each fund and the benchmark (the MSCI Europe index). More specifically, we wanted to investigate how the volatility of the MSCI Europe index affected that of the funds and vice versa. In this way, it was also possible to determine the presence of contagion risk during the pandemic period. As suggested by Forbes and Rigobon [50], the latter phenomenon is determined by an increase in the connection between or within the financial markets after an exogenous shock. Therefore, an increase in the co-movements of the financial instruments could indicate the presence of contagion risk. Firstly, we used a dynamic conditional correlational bivariate GARCH model [51,52] to conduct the empirical analysis, because the assumption of a time invariant conditional correlation was too restrictive (we used a Student’s t distribution for the error term). A DCC GARCH model has two main positive attributes: It is more flexible than a constant conditional correlation model [53], so it allows for a time-varying conditional correlation; and it is more parsimonious than other models, so the estimation of the parameters is more feasible.



A multivariate GARCH model is represented by the following mean equation and conditional variance:


   y t  = C  x t  +  ε t   



(4)




where    y t    and    x t    are the vectors of the dependent and independent variable, respectively; and  C  is the matrix of parameters.


    ε t  =  H t  1 / 2    ω t      with    H t  =  D t  1 / 2    R t   D t  1 / 2     



(5)




where    H t  1 / 2     is the Cholesky factor of the time-varying conditional covariance matrix    H t    and    ω t    is the vector of the innovations—independent and identically distributed—with zero mean and unit variance;    R t    is the matrix of conditional correlations (the conditional correlations follow GARCH (1,1)) and    D t    is the diagonal matrix of the conditional variances. In a dynamic conditional correlation model,    R t    changes over time, while in a constant conditional correlation model, it becomes a static matrix  R  and the correlation between the assets becomes time invariant. In this analysis, we have


   h  i j , t   =  ρ  i j , t    σ  i , t    σ  j , t    



(6)




where i represents the i fund considered and j is the MSCI index; the diagonal elements of    σ  i , t     and    σ  j , t     follow a GARCH process, and    ρ  i j , t     is the time-varying conditional correlation between the volatilities of the i fund and the MSCI Europe index. To discover any difference between the pre-COVID-19 phase and the later period, we divided the sample into two parts using the date 20 February 2020 as the dividing point. The main results are reported in Table 5, where    ρ 1    represents the conditional correlation between the volatilities of each fund and the MSCI Europe index, and the two parameters (   λ 1  ,    λ 2    ≥ 0 and 0 ≤     λ 1  +  λ 2    < 1).    λ 1    and    λ 2    show the evolution of the conditional correlation over time. Firstly, we found that    λ 1    and    λ 2    were statistically significant in the first period, while in the second period, these were quite often not statistically significant (it is difficult to say if this occurred because the conditional correlation was not dynamic or because there were too few observations). Secondly, we found that the conditional correlation was always positive and often statistically significant. The third and more interesting result resulted from the comparison of the two periods. In fact, it is possible to see an increase in the conditional correlation from the first to the second period. This trend was also found in the studies of Salvador and De Paula Franca [39], and in the most recent studies of Rehan et al. [45] and Zhang et al. [54]. This finding could be a signal of financial contagion due to the exogenous shock. The conditional correlation increased for all funds for which the numerical optimization was met. Another relevant finding is related to the size of this correlation. Both in the first and second periods, the funds with a lower sustainability rating exhibited a higher conditional correlation value than the other categories. Furthermore, during the COVID-19 pandemic, this correlation increased much more for the low-ESG funds. These results are in accordance with those of Roy and Roy [41] and Cerqueti et al. [42]. The most sustainable investment funds represented instruments that protected against the negative effects of exogenous shocks. Finally, given that many of the    λ 1    and    λ 2    coefficients in the DCC model related to the second period estimates were not statistically significant, and for 11 out 30 funds, numerical optimization failed (the second period was very short and consisted of only 160 observations), we decided to also run a constant conditional correlation GARCH model. A constant conditional correlation model could be fitted for the purpose, given that the period was short and during this phase the correlation was possibly time invariant. We are aware that this hypothesis is not valid (in future research, more observations could be utilized to elucidate this issue). Looking at the results of the CCC GARCH model, it is possible to see that the negative relationship between the conditional correlation and the ESG rating was confirmed. Therefore, a high level of volatility in the MSCI Europe index was associated with a high level of volatility in the investment funds, and this was especially true for the funds with low ESG ratings. This result has certain important consequences in terms of portfolio diversification and volatility minimization. One possible explanation for our findings can be found in the investment fund strategy, i.e., funds with a low ESG rating could follow a full replication of the benchmark, while funds with a high ESG rating could adopt different approaches.




4.3. Event Study


Finally, we investigated the resilience of the funds. More precisely, we wanted to explore whether funds with a high ESG rating better responded to the financial crisis caused by the global pandemic. In this regard, one result was already obtained in the basic preliminary basic analysis at the beginning of this work, when the returns of the funds were compared between the two periods. As highlighted in Table 1, the funds with high ESG ratings appeared to perform better during the pandemic phase given that these reported higher average returns. To investigate the specific issue of resilience, we applied the event study-based methodology. This type of analysis is useful to find a relationship between stock or bond returns and an exogenous shock, because it allows the ways in which unexpected events affect changes in the prices of the funds to be identified. The event study-based methodology is not new in this field; in fact, it was already applied to verify the effect of various diseases on stock returns. For example, Bash [55] and AlAli [56] focused on the impact of COVID-19, Chen et al. [57] investigated the consequences of the SARS, and Ichev and Marinč [58] analyzed Ebola. These studies analyzed specific sectors or countries, while we analyzed the impact on different categories of ESG funds. In our study, the main aim was to test the hypothesis that funds with a greater focus on the ESG criteria are more resilient than funds with a lower sustainability rating, and consequently, they report a lower impact in terms of negative abnormal returns.



In this context, the exogenous and unexpected shock was the COVID-19 pandemic. For this, we used the date 20 February 2020 as the dividing point between periods, as was previously explained (observing the daily trend of the MSCI Europe index in Figure 1, it is easy to identify the structural break). To overcome any problems related to accuracy that may have occurred due to the long event window, we considered two short time frames: 3 and 5 days from the event date. If the event was unexpected and had a significant economic or financial relevance, it was assumed to cause abnormal returns. In order to apply the event study-based methodology, it was necessary to calculate the abnormal returns (AR) and the cumulative average abnormal returns (CAAR).



The time series of ARs of a specific fund i in the period t was calculated as the difference between the observed return    R  i t     and the expected return   E (  R  i t   |  X t  )  .


  A  R  i t   =  R  i t   − E (  R  i t   |  X t  )  



(7)







On the other hand, the cumulative average abnormal returns are represented by the following formula:


   C A A R    (   t 1  ,  t 2   )  =   ∑   t =  t 1     t 2    A A  R t      with    t 1  <  t 2      and    t 1  ,  t 2    ∈    event   window  ,   



(8)




where   A A  R t    represents the average abnormal returns.



We opted for a historical mean model (HMM) [59], and we considered event windows of 3 and 5 days. Table 6 shows the results of these estimates. The investment funds with a higher level of sustainability exhibited smaller CAARs (in absolute value) than the other funds. The magnitude of the CAARs calculated with a 5-day window was larger, but the negative correlation between the CARRs and the number of ESG globes remained; therefore, the higher the sustainability of the funds, the smaller the negative CAARs. This allowed us to confirm the most sustainable funds were more resilient to the crisis, which is in accordance with the results of Nakai et al. [31] and Gangi and Trotta [24], who analyzed other types of sustainable financial assets and types of shocks.





5. Conclusions


We compared ETFs with different ESG ratings with each other and with the MSCI Europe index. The comparison between ETFs allowed us to verify if the ESG policy of the funds affected the financial performance, while the MSCI Europe index allowed us to compare the ETFs with a neutral benchmark. We suppose our findings were mainly determined by the sample, composed by homogenous funds. In this way, we were able to mitigate possible spurious effects due to sample composed by not very similar items.



Our research shows that sustainable funds outperform funds with a low ESG rating during a period of financial crisis determined by an exogenous shock. This result is in accordance with those of Nofsinger and Varma [12], Lins et al. [13], Albuquerque et al. [26], Mirza et al. [29], and Xiong [27]. By contrast, these findings do not support the conclusions of Broadstock et al. [14], Folger-Laronde et al. [18], Hartzmark and Sussman [22], Demers et al. [19], and Chiappini et al. [20].



Our results derive from the comparison of the financial performance of the funds before the COVID-19 pandemic and during the pandemic period. The more sustainable funds appeared to react better to the unexpected event of the pandemic both in terms of returns and risk. The basic preliminary analysis of the descriptive statistics indicates that, after the structural break (20 February 2020), the high ESG funds were able to recover more rapidly and that, with the event study-based methodology, it was possible to show their superior level of resilience. With regard to risk, the univariate GARCH model exhibits a leverage effect: The negative shocks affected volatility to a greater degree than the positive shocks (which this is true for all the funds analyzed). Instead, the multivariate GARCH models highlight the lower conditional correlation level of the volatility processes between the benchmark (represented by the MSCI Europe index) and the sustainable funds. This finding is even clearer for the estimates related to the pandemic period. The volatility analysis shows that the COVID-19 pandemic increased the contagion risk, but the sustainable funds had a superior ability to face this type of risk, as was already reported by Ouchen [35] for an ESG portfolio.



In summary, we can confirm that sustainable investment funds can be also seen as an insurance instrument against unexpected risks. These financial instruments should be considered not only by investors with pro-social preferences but also by investors aiming to build an optimal portfolio. Investors have to consider that sustainable funds exhibit a higher level of resilience and the ability to reduce the risk of financial contagion, especially during periods of crisis. As already highlighted by Yingxu [25], the ESG rating should be considered as an indicator of resilience in times of crisis.
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Figure 1. MSCI Europe—overview (daily observations). (a) Panel 1A. MSCI Europe index. (b) Panel 1B. Returns series (natural logarithm). (c) Panel 1C. Volatility. Note: From 1 January 2015 to 30 September 2020, consisting of 1499 observations. 
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Figure 2. BNP Europe Value vs. BlackRock Europe Focus—overview (daily observations). (a) Panel 2A1. BNP Europe Value. (b) Panel 2A2. BlackRock Europe Focus. (c) Panel 2B. Returns series. (d) Panel 2C. Volatility. Note: From 1 January 2015 to 30 September 2020, consisting of 1499 observations. 
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Table 1. Descriptive statistics (returns—all sample).
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	Funds
	ESG Rating 1
	Obs.
	Mean
	SD
	Min.
	Max.
	Skewness
	Kurtosis
	p-Value 2
	JB 3 Test
	ADF 4
	Durbin Test 5





	BNP Europe Value
	1
	1499
	−0.0001
	0.013
	−0.13
	0.089
	−1.32
	17.66
	0.000
	1.4 × 104
	−37.568 ***
	0.26 ***



	Odey Pan EUR
	1
	1499
	−0.0002
	0.009
	−0.075
	0.053
	−1.11
	13.04
	0.000
	6608
	−35.05 ***
	0.001 ***



	Capital Group
	2
	1499
	0.00008
	0.011
	−0.119
	0.08
	−1.54
	20.86
	0.000
	2.1 × 104
	−38.408 ***
	0.786 ***



	Candriam Equities
	2
	1499
	0.00005
	0.012
	−0.138
	0.087
	−1.435
	21.828
	0.000
	2.3 × 104
	−38.27 ***
	0.684 ***



	Anima
	2
	1499
	0.00008
	0.011
	−0.113
	0.028
	−1.216
	15.96
	0.000
	1.1 × 104
	−38.119 ***
	0.573 ***



	Amundi Index MSCI EUR
	2
	1499
	0.0001
	0.011
	−0.125
	0.082
	−1.28
	18.29
	0.000
	1.5 × 104
	−38.536 ***
	0.887 ***



	Amundi Funds Top EUR
	2
	1499
	0.00006
	0.012
	−0.126
	0.081
	−1.28
	17.699
	0.000
	1.4 × 104
	−37.63 ***
	0.289 ***



	Allianz
	2
	1499
	0.0001
	0.011
	−0.103
	0.067
	−1.33
	16.4
	0.000
	1.2 × 104
	−38.463 ***
	0.829 ***



	Amundi AZ
	2
	1499
	0.00004
	0.012
	−0.129
	0.075
	−1.53
	19.36
	0.000
	1.7 × 104
	−38.74 ***
	0.958 ***



	Amundi SF
	2
	1499
	0.0001
	0.012
	−0.127
	0.075
	−1.46
	18.51
	0.000
	1.6 × 104
	−37.948 ***
	0.460 ***



	BNP Europe Equity
	3
	1499
	0.0001
	0.011
	−0.117
	0.068
	−0.117
	0.029
	0.000
	8757
	−38.988 ***
	0.756 ***



	GAM Star
	3
	1499
	0.0002
	0.011
	−0.107
	0.083
	−0.9511
	14.062
	0.000
	7870
	−38.047 ***
	0.524 ***



	Candriam L. C
	3
	1499
	0.0004
	0.010
	−0.096
	0.055
	−0.8235
	10.605
	0.000
	3782
	−39.19 ***
	0.608 ***



	Candriam L. N
	3
	1499
	0.0004
	0.010
	−0.097
	0.055
	−0.8252
	10.62
	0.000
	3799
	−39.185 ***
	0.618 ***



	CPR Silver age
	3
	1298
	0.00003
	0.010
	−0.115
	0.071
	−1.55
	20.68
	0.000
	1.7 × 104
	−35.214 ***
	0.435 ***



	Azimut
	3
	1499
	−0.0001
	0.011
	−0.138
	0.085
	−1.696
	24.28
	0.000
	2.9 × 104
	−39.528 ***
	0.402 ***



	DPAM
	3
	1499
	0.0003
	0.011
	−0.114
	0.075
	−1.068
	15.151
	0.000
	9506
	−38.634 ***
	0.964 ***



	BNP Action Croissance
	4
	1499
	0.0003
	0.01
	−0.087
	0.066
	−1.176
	14.109
	0.000
	8054
	−39.407 ***
	0.468 ***



	Candriam optimum
	4
	1499
	0.0003
	0.01
	−0.114
	0.065
	−1.426
	20.819
	0.000
	2 × 104
	−39.349 ***
	0.509 ***



	BL Equities
	4
	1499
	0.0003
	0.01
	−0.088
	0.059
	−0.788
	10.182
	0.000
	3377
	−39.311 ***
	0.533 ***



	BMO
	4
	1499
	0.0001
	0.011
	−0.104
	0.059
	−1.134
	12.603
	0.000
	6081
	−38.054 ***
	0.528 ***



	Janus
	4
	1094
	0.0002
	0.012
	−0.126
	0.083
	−2.335
	34.553
	0.000
	4.6 × 104
	−40.023 ***
	0.002 ***



	New Capital
	4
	795
	0.0001
	0.010
	−0.109
	0.065
	−1.865
	23.748
	0.000
	1.5 × 104
	−28.253 ***
	0.911 ***



	GAM Equity
	4
	1499
	0.0002
	0.011
	−0.108
	0.085
	−1.065
	14.794
	0.000
	8970
	−38.194 ***
	0.625 ***



	Comgest Growth
	5
	1499
	0.0003
	0.01
	−0.085
	0.065
	−0.685
	10.257
	0.000
	3407
	−37.62 ***
	0.284 ***



	Echiquier Major
	5
	1499
	0.0003
	0.010
	−0.106
	0.079
	−1.01
	14.617
	0.000
	8684
	−30.079 ***
	0.689 ***



	Fidelity Active Strategy
	5
	1499
	0.0003
	0.011
	−0.09
	0.067
	−0.828
	10.975
	0.000
	4144
	−38.511 ***
	0.863 ***



	Sailern Int. Eur
	5
	1499
	0.0003
	0.009
	−0.072
	0.063
	−0.546
	9.055
	0.000
	2365
	−38.361 ***
	0.75 ***



	Black Rock Eur focus
	5
	1499
	0.0001
	0.011
	−0.091
	0.067
	−0.855
	12.715
	0.000
	6078
	−39.009 ***
	0.741 ***



	Pictec
	5
	1499
	0.0002
	0.01
	−0.094
	0.049
	−1.153
	13.599
	0.000
	7349
	−38.19 ***
	0.622 ***



	MSCI Europe
	
	1499
	0.0002
	0.011
	−0.119
	0.077
	−1.34
	18.92
	0.000
	1.6 × 104
	−38.8 ***
	0.912 ***







1 ESG risk rating provided by Sustainalytics; 2 Normality test based on skewness and kurtosis values; 3 Jarque–Bera test; 4 Augmented Dickey–Fuller test; 5 Durbin’s alternative test for autocorrelation; *** p < 0.01.













[image: Table] 





Table 2. Descriptive statistics (returns—split sample before and post COVID-19).
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Funds

	
Obs.

	
ESG Rating

	
Mean

	
SD

	
Min.

	
Max.

	
Skewness

	
Kurtosis




	

	
Before

	
Post

	

	
Before

	
Post

	
Before

	
Post

	
Before

	
Post

	
Before

	
Post

	
Before

	
Post

	
Before

	
Post






	
BNP Europe Value

	
1340

	
159

	
1

	
0.0001

	
−0.002

	
0.011

	
0.024

	
−0.079

	
−0.137

	
0.047

	
0.09

	
−0.552

	
−1.305

	
7.72

	
10.6




	
Odey Pan EUR

	
1340

	
159

	
1

	
0.0000

	
−0.001

	
0.008

	
0.011

	
−0.051

	
−0.076

	
0.038

	
0.053

	
−0.424

	
−1.187

	
6.684

	
8.055




	
Capital Group

	
1340

	
159

	
2

	
0.0003

	
−0.001

	
0.009

	
0.021

	
−0.078

	
−0.12

	
0.048

	
0.081

	
−0.799

	
−1.29

	
11.202

	
10.31




	
Candriam Equities

	
1340

	
159

	
2

	
0.0002

	
−0.001

	
0.009

	
0.024

	
−0.057

	
−0.138

	
0.039

	
0.087

	
−0.287

	
−1.39

	
6.837

	
11.06




	
Anima

	
1340

	
159

	
2

	
0.0002

	
−0.0008

	
0.009

	
0.019

	
−0.076

	
−0.113

	
0.043

	
0.072

	
−0.59

	
−1.43

	
8.28

	
11.66




	
Amundi Index MSCI EUR

	
1340

	
159

	
2

	
0.0003

	
−0.001

	
0.009

	
0.022

	
−0.056

	
−0.125

	
0.041

	
0.082

	
−0.433

	
−1.308

	
6.849

	
10.63




	
Amundi Funds Top EUR

	
1340

	
159

	
2

	
0.0002

	
−0.001

	
0.009

	
0.022

	
−0.061

	
−0.126

	
0.043

	
0.081

	
−0.442

	
−1.328

	
6.703

	
10.47




	
Allianz

	
1340

	
159

	
2

	
0.0003

	
−0.0011

	
0.009

	
0.021

	
−0.057

	
−0.103

	
0.044

	
0.067

	
−0.633

	
−1.213

	
7.686

	
8.882




	
Amundi AZ

	
1340

	
159

	
2

	
0.0002

	
−0.0012

	
0.009

	
0.022

	
−0.081

	
−0.129

	
0.039

	
0.076

	
−0.706

	
−1.444

	
9.09

	
10.57




	
Amundi SF

	
1340

	
159

	
2

	
0.0002

	
−0.0012

	
0.009

	
0.022

	
−0.064

	
−0.127

	
0.041

	
0.075

	
−0.54

	
−1.45

	
7.102

	
10.52




	
BNP Europe Equity

	
1340

	
159

	
3

	
0.0002

	
−0.0005

	
0.009

	
0.021

	
−0.055

	
−0.117

	
0.039

	
0.068

	
−0.347

	
−1.42

	
5.924

	
9.804




	
GAM Star

	
1340

	
159

	
3

	
0.0003

	
−0.0002

	
0.009

	
0.02

	
−0.075

	
−0.107

	
0.038

	
0.083

	
−0.665

	
−0.91

	
7.644

	
9.746




	
Candriam L. C

	
1340

	
159

	
3

	
0.0004

	
0.0004

	
0.009

	
0.017

	
−0.046

	
−0.097

	
0.043

	
0.055

	
−0.261

	
−1.377

	
5.565

	
9.49




	
Candriam L. N

	
1340

	
159

	
3

	
0.0004

	
0.0003

	
0.009

	
0.017

	
−0.046

	
−0.097

	
0.043

	
0.055

	
−0.261

	
−1.37

	
5.566

	
9.49




	
CPR Silver age

	
1139

	
159

	
3

	
0.0002

	
−0.001

	
0.008

	
0.019

	
−0.052

	
−0.115

	
0.032

	
0.071

	
−0.55

	
−1.495

	
6.75

	
11.8




	
Azimut

	
1340

	
159

	
3

	
0.0002

	
−0.0013

	
0.009

	
0.023

	
−0.078

	
−0.138

	
0.035

	
0.085

	
−0.733

	
−1.477

	
9.469

	
12.11




	
DPAM

	
1340

	
159

	
3

	
0.0004

	
−0.0002

	
0.009

	
0.019

	
−0.062

	
−0.115

	
0.043

	
0.075

	
−0.455

	
−1.24

	
6.684

	
10.48




	
BNP Action Croissance

	
1340

	
159

	
4

	
0.0004

	
−0.0003

	
0.009

	
0.017

	
−0.087

	
−0.078

	
0.049

	
0.066

	
−1.21

	
−0.77

	
14.455

	
7.145




	
Candriam optimum

	
1340

	
159

	
4

	
0.0003

	
−0.0004

	
0.008

	
0.018

	
−0.047

	
−0.114

	
0.038

	
0.065

	
−0.281

	
−1.816

	
7.067

	
13.96




	
BL Equities

	
1340

	
159

	
4

	
0.0003

	
−0.0002

	
0.008

	
0.016

	
−0.045

	
−0.088

	
0.039

	
0.059

	
−0.335

	
−1.125

	
5.27

	
8.87




	
BMO

	
1340

	
159

	
4

	
0.0002

	
−0.0004

	
0.009

	
0.018

	
−0.06

	
−0.104

	
0.040

	
0.058

	
−0.617

	
−1.355

	
7.077

	
9.52




	
Janus

	
935

	
159

	
4

	
0.0004

	
−0.001

	
0.007

	
0.026

	
−0.041

	
−0.126

	
0.030

	
0.083

	
−0.59

	
−1.362

	
5.333

	
10.13




	
New Capital

	
636

	
159

	
4

	
0.0003

	
−0.0007

	
0.006

	
0.019

	
−0.03

	
−0.109

	
0.024

	
0.065

	
−0.418

	
−1.37

	
5.157

	
10.34




	
GAM Equity

	
1340

	
159

	
4

	
0.0003

	
−0.0002

	
0.009

	
0.02

	
−0.086

	
−0.108

	
0.042

	
0.085

	
−0.818

	
−0.942

	
9.59

	
9.29




	
Comgest Growth

	
1340

	
159

	
5

	
0.0004

	
−0.0004

	
0.008

	
0.016

	
−0.043

	
−0.085

	
0.036

	
0.065

	
−0.345

	
−0.831

	
5.258

	
8.42




	
Echiquier Major

	
1340

	
159

	
5

	
0.0004

	
−0.0004

	
0.009

	
0.019

	
−0.047

	
−0.106

	
0.033

	
0.078

	
−0.493

	
−1.033

	
5.742

	
9.64




	
Fidelity Active Strategy

	
1340

	
159

	
5

	
0.0004

	
−0.0004

	
0.009

	
0.018

	
−0.079

	
−0.09

	
0.034

	
0.067

	
−0.64

	
−0.724

	
8.58

	
6.718




	
Sailern Int. Eur

	
1340

	
159

	
5

	
0.0004

	
−0.0001

	
0.008

	
0.015

	
−0.048

	
−0.072

	
0.038

	
0.063

	
−0.332

	
−0.714

	
6.27

	
7.63




	
Black Rock Eur focus

	
1340

	
159

	
5

	
0.0002

	
−0.0001

	
0.009

	
0.021

	
−0.084

	
−0.091

	
0.056

	
0.068

	
−0.629

	
−0.763

	
10.742

	
6.51




	
Pictec

	
1340

	
159

	
5

	
0.0003

	
−0.0009

	
0.008

	
0.018

	
−0.062

	
−0.094

	
0.036

	
0.05

	
−0.52

	
−1.19

	
7.99

	
7.945




	
MSCI Europe

	
1340

	
159

	

	
0.0003

	
−0.0009

	
0.009

	
0.021

	
−0.053

	
−0.119

	
0.037

	
0.077

	
−0.42

	
−1.35

	
6.407

	
10.74
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Table 3. GARCH(1,1)-t(3).






Table 3. GARCH(1,1)-t(3).





	
Funds

	
ESG Rating

	
All Sample

	
Before COVID-19

	
Post COVID-19




	
     α 1       

	
     δ 1       

	
     α 1       

	
     δ 1       

	
     α 1       

	
     δ 1       






	
BNP Europe Value

	
1

	
0.158 ***

	
0.884 ***

	
0.165 ***

	
0.874 ***

	
0.072

	
0.931 ***




	
Odey Pan EUR

	
1

	
0.161 ***

	
0.875 ***

	
0.175 ***

	
0.859 ***

	
0.068 *

	
0.932 ***




	
Capital Group

	
2

	
0.237 ***

	
0.828 ***

	
0.25 ***

	
0.808 ***

	
0.129

	
0.885 ***




	
Candriam Equities

	
2

	
0.174 ***

	
0.879 ***

	
0.192 ***

	
0.863 ***

	
0.067

	
0.93 ***




	
Anima

	
2

	
0.2 ***

	
0.849 ***

	
0.223 ***

	
0.825 ***

	
0.089

	
0.892 ***




	
Amundi Index MSCI EUR

	
2

	
0.205 ***

	
0.852 ***

	
0.227 ***

	
0.828 ***

	
0.09

	
0.912 ***




	
Amundi Funds Top EUR

	
2

	
0.192 ***

	
0.857 ***

	
0.208 ***

	
0.833 ***

	
0.1

	
0.904 ***




	
Allianz

	
2

	
0.141 ***

	
0.886 ***

	
0.119 ***

	
0.903 ***

	
0.182 *

	
0.815 ***




	
Amundi AZ

	
2

	
0.223 ***

	
0.844 ***

	
0.252 ***

	
0.816 ***

	
0.083

	
0.915 ***




	
Amundi SF

	
2

	
0.215 ***

	
0.853 ***

	
0.238 ***

	
0.831 ***

	
0.088

	
0.912 ***




	
BNP Europe Equity

	
3

	
0.236 ***

	
0.822 ***

	
0.259 ***

	
0.791 ***

	
0.128

	
0.879 **




	
GAM Star

	
3

	
0.182 ***

	
0.865 ***

	
0.203 ***

	
0.844 ***

	
0.108

	
0.885 ***




	
Candriam L. C

	
3

	
0.178 ***

	
0.876 ***

	
0.184 ***

	
0.871 ***

	
0.123

	
0.877 ***




	
Candriam L. N

	
3

	
0.178 ***

	
0.876 ***

	
0.185 ***

	
0.871 ***

	
0.123

	
0.877 ***




	
CPR Silver Age

	
3

	
0.207 ***

	
0.835 ***

	
0.246 ***

	
0.779 ***

	
0.094

	
0.904 ***




	
Azimut

	
3

	
0.229 ***

	
0.839 ***

	
0.254 ***

	
0.814 ***

	
0.091

	
0.907 ***




	
DPAM

	
3

	
0.209 ***

	
0.849 ***

	
0.248 ***

	
0.816 ***

	
0.093

	
0.909 ***




	
BNP Action Croissance

	
4

	
0.118 ***

	
0.882 ***

	
0.898 ***

	
0.884 ***

	
0.177

	
0.861 ***




	
Candriam optimum

	
4

	
0.187 ***

	
0.871 ***

	
0.186 ***

	
0.872 ***

	
0.106

	
0.89 ***




	
BL Equities

	
4

	
0.18 ***

	
0.873 ***

	
0.186 ***

	
0.865 ***

	
0.129

	
0.874 ***




	
BMO

	
4

	
0.198 ***

	
0.848 ***

	
0.221 ***

	
0.817 ***

	
0.114

	
0.888 ***




	
Janus

	
4

	
0.182 ***

	
0.852 ***

	
0.153 ***

	
0.845 ***

	
0.222 *

	
0.827 ***




	
New Capital

	
4

	
0.268 ***

	
0.783 ***

	
0.292 ***

	
0.678 ***

	
0.146

	
0.862 ***




	
GAM Equity

	
4

	
0.193 ***

	
0.856 ***

	
0.209 ***

	
0.838 ***

	
0.131

	
0.866 ***




	
Comgest Growth

	
5

	
0.157 ***

	
0.886 ***

	
0.152 ***

	
0.889 ***

	
0.139

	
0.867 ***




	
Echiquier Major

	
5

	
0.225 ***

	
0.839 ***

	
0.242 ***

	
0.819 ***

	
0.149

	
0.871 ***




	
Fidelity Active Strategy

	
5

	
0.218 ***

	
0.848 ***

	
0.24 ***

	
0.818 ***

	
0.125

	
0.892 ***




	
Sailern International Eur

	
5

	
0.139 ***

	
0.891 ***

	
0.134 ***

	
0.892 ***

	
0.119

	
0.88 ***




	
Black Rock Eur focus

	
5

	
0.229 ***

	
0.825 ***

	
0.251 ***

	
0.796 ***

	
0.167 *

	
0.856 ***




	
Pictec

	
5

	
0.187 ***

	
0.86 ***

	
0.203 ***

	
0.842 ***

	
0.128 *

	
0.878 ***




	
MSCI Europe

	

	
0.245 ***

	
0.826 ***

	
0.284 ***

	
0.789 ***

	
0.99

	
0.918 ***








Note: Estimates are run with a GARCH(1,1) model with a Student’s t distribution and 3 d.o.f. The coefficient    α 1    is related to the ARCH effect,    δ 1    is related to the GARCH effect. The other coefficients are available upon request. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 4. Threshold GARCH(1,1)-t(3).






Table 4. Threshold GARCH(1,1)-t(3).





	
Fuds

	
ESG Rating

	
All Sample

	
Post 20 February 2020




	
     α 1     

	
     β 1     

	
     γ 1     

	
     α 1     

	
     β 1     

	
     γ 1     






	
BNP Europe Value

	
1

	
0.229 ***

	
0.903 ***

	
−0.228 ***

	
−0.401 ***

	
0.044

	
−0.092 *




	
Odey Pan EUR

	
1

	
0.167 ***

	
0.908 ***

	
−0.108 ***

	
−0.080

	
0.099

	
0.442 *




	
Capital Group

	
2

	
0.255 ***

	
0.882 ***

	
−0.238 ***

	
−0.511 ***

	
0.395 ***

	
−0.233 ***




	
Candriam Equities

	
2

	
0.219 ***

	
0.906 ***

	
−0.203 ***

	
−0.525 ***

	
−0.065

	
0.015




	
Anima

	
2

	
0.247 ***

	
0.888 ***

	
−0.235 ***

	
−0.322 ***

	
0.369 *

	
0.432 **




	
Amundi Index MSCI Eur

	
2

	
0.24 ***

	
0.897 ***

	
−0.236 ***

	
−0.431 ***

	
0.045

	
−0.080




	
Amundi Funds Top Eur

	
2

	
0.238 ***

	
0.894 ***

	
−0.234 ***

	
−0.424 ***

	
0.038

	
−0.095 *




	
Allianz

	
2

	
0.189 ***

	
0.920 ***

	
−0.201 ***

	

	

	




	
Amundi AZ

	
2

	
0.251 ***

	
0.889 ***

	
−0.237 ***

	
−0.334 ***

	
0.253

	
−0.431 **




	
Amundi SF

	
2

	
0.24 ***

	
0.897 ***

	
−0.225 ***

	
−0.433 ***

	
−0.029

	
−0.118 **




	
BNP Europe Equity

	
3

	
0.268 ***

	
0.872 ***

	
−0.264 ***

	
−0.466 ***

	
−0.020

	
−0.148 ***




	
GAM Star

	
3

	
−0.223 ***

	
0.891 ***

	
−0.196 ***

	
−0.504 ***

	
0.182

	
0.042




	
Candriam L. C

	
3

	
0.219 ***

	
0.895 ***

	
−0.202 ***

	
−0.520 ***

	
0.260 ***

	
−0.328 ***




	
Candriam L. N

	
3

	
0.22 ***

	
0.895 ***

	
−0.212 ***

	
−0.520 ***

	
0.232 ***

	
−0.329 ***




	
CPR Silver Age

	
3

	
0.259 ***

	
0.880 ***

	
−0.283 ***

	
−0.407 ***

	
0.128

	
−0.073




	
Azimut

	
3

	
0.245 ***

	
0.902 ***

	
−0.248 ***

	
−0.429 ***

	
0.005

	
−0.074




	
DPAM

	
3

	
0.244 ***

	
0.897 ***

	
−0.249 ***

	
−0.630 ***

	
0.030

	
0.023




	
BNP Action Croissance

	
4

	
0.207 ***

	
0.903 ***

	
−0.232 ***

	
0.226

	
−0.330 *

	
−0.553 ***




	
Candriam optimum

	
4

	
0.239 ***

	
0.892 ***

	
−0.211 ***

	
−0.603 ***

	
0.334 ***

	
−0.299 ***




	
BL Equities

	
4

	
0.220 ***

	
0.894 ***

	
−0.214 ***

	
0.102

	
−0.150

	
−0.538 ***




	
BMO

	
4

	
0.233 ***

	
0.891 ***

	
−0.228 ***

	
0.471 ***

	
0.114

	
−0.196 ***




	
Janus

	
4

	
0.208 ***

	
0.897 ***

	
−0.188 ***

	
0.218 ***

	
0.459 ***

	
−0.805 ***




	
New Capital

	
4

	
0.29 ***

	
0.851 ***

	
−0.238 ***

	

	

	




	
GAM Equity

	
4

	
0.235 ***

	
0.884 ***

	
−0.202 ***

	

	

	




	
Comgest Growth

	
5

	
0.211 ***

	
0.896 ***

	
−0.189 ***

	
−0.679 ***

	
0.002

	
0.157 ***




	
Echiquier Major

	
5

	
0.252 ***

	
0.877 ***

	
−0.237 ***

	
0.258

	
0.036

	
−0.639 ***




	
Fidelity Active Strategy

	
5

	
0.259 ***

	
0.871 ***

	
−0.224 ***

	
−0.741 ***

	
0.418 ***

	
−0.231 ***




	
Sailern International Eur

	
5

	
0.204 ***

	
0.896 ***

	
−0.186 ***

	
−0.351 ***

	
−0.119

	
−0.229 *




	
Black Rock Eur focus

	
5

	
0.251 ***

	
0.878 ***

	
−0.224 ***

	

	

	




	
Pictec

	
5

	
0.222 ***

	
0.9 ***

	
−0.216 ***

	

	

	




	
MSCI Europe

	

	
0.265 ***

	
0.898 ***

	
−0.293 ***

	
−0.444 ***

	
−0.034

	
−0.102 *








Note: Estimates are run with a Threshold GARCH(1,1) model with a Student’s t distribution and 3 d.o.f. The coefficient    α 1    is related to the ARCH effect,    δ 1    is related to the GARCH effect and    γ 1    represents the asymmetric effect. The other coefficients are available upon request. Missing values occur where numerical optimization fails. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 5. Multivariate GARCH(1,1)-t(3).
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Funds

	
ESG Rating

	
Before

	
Post COVID-19




	
Dynamic Conditional Correlational

	
Dynamic Conditional Correlational

	
Constant Conditional Correlation




	
     ρ 1     

	
     λ 1       

	
     λ 2       

	
     ρ 1     

	
     λ 1       

	
     λ 2       

	
     ρ 1     






	
BNP Europe Value

	
1

	
0.918 ***

	
0.050 ***

	
0.937 ***

	

	

	

	
0.956 ***




	
Odey Pan EUR

	
1

	
0.628 ***

	
0.047 ***

	
0.941 ***

	
0.786 ***

	
0.210

	
0.035

	
0.758 ***




	
Capital Group

	
2

	
0.902 ***

	
0.044 ***

	
0.948 ***

	

	

	

	
0.967 ***




	
Candriam Equities

	
2

	
0.934 ***

	
0.070 ***

	
0.901 ***

	
0.964 ***

	
0.151 ***

	
0.798 ***

	
0.962 ***




	
Anima

	
2

	
0.956 ***

	
0.117 ***

	
0.806 ***

	
0.977 ***

	
0.266 ***

	
0.009

	
0.976 ***




	
Amundi Index MSCI Eur

	
2

	
0.971 ***

	
0.151 ***

	
0.745 ***

	
0.989 ***

	
0.404 ***

	
0.393 **

	
0.986 ***




	
Amundi Funds Top Eur

	
2

	
0.945 ***

	
0.050 ***

	
0.926 ***

	

	

	

	
0.977 ***




	
Allianz

	
2

	
0.555 ***

	
0.041 ***

	
0.858 ***

	

	

	

	
0.593 ***




	
Amundi AZ

	
2

	
0.959 ***

	
0.097 ***

	
0.841 ***

	
0.986 ***

	
0.113

	
0.067

	
0.985 ***




	
Amundi SF

	
2

	
0.957 ***

	
0.088 ***

	
0.851 ***

	
0.984 ***

	
0.131

	
0.371

	
0.984 ***




	
BNP Europe Equity

	
3

	
0.863 ***

	
0.111 ***

	
0.819 ***

	
0.943 ***

	
0.261

	
0.591 *

	
0.946 ***




	
GAM Star

	
3

	
0.923 ***

	
0.083 ***

	
0.840 ***

	
0.953 ***

	
0.083

	
0.761 ***

	
0.949 ***




	
Candriam L. C

	
3

	
0.886 ***

	
0.063 ***

	
0.935 ***

	
0.917 ***

	
0.159

	
0.481*

	
0.912 ***




	
Candriam L. N

	
3

	
0.885 ***

	
0.053 ***

	
0.927 ***

	
0.918 ***

	
0.160

	
0.480 *

	
0.922 ***




	
CPR Silver Age

	
3

	
0.896 ***

	
0.063 ***

	
0.878 ***

	

	

	

	
0.958 ***




	
Azimut

	
3

	
0.964 ***

	
0.113 ***

	
0.818 ***

	

	

	

	
0.987 ***




	
DPAM

	
3

	
0.948 ***

	
0.092 ***

	
0.873 ***

	

	

	

	
0.963 ***




	
BNP Action Croissance

	
4

	
0.748 ***

	
0.078 ***

	
0.789 ***

	
0.888 ***

	
0.244 *

	
0.157

	
0.877 ***




	
Candriam optimum

	
4

	
0.866 ***

	
0.062 ***

	
0.922 ***

	

	

	

	
0.952 ***




	
BL Equities

	
4

	
0.884 ***

	
0.067 ***

	
0.914 ***

	
0.911 ***

	
0.085 **

	
0.890 ***

	
0.922 ***




	
BMO

	
4

	
0.925 ***

	
0.0419 ***

	
0.941 ***

	
0.937 ***

	
0.043

	
0.899 ***

	
0.949 ***




	
Janus

	
4

	
0.858 ***

	
0.092 *

	
0.073

	

	

	

	
0.844 ***




	
New Capital

	
4

	
0.899 ***

	
0.284 ***

	
0.057

	
0.960 ***

	
0.183 **

	
0.425 *

	
0.955 ***




	
GAM Equity

	
4

	
0.919 ***

	
0.085 **

	
0.786 ***

	
0.934 ***

	
0.126

	
0.082

	
0.934 ***




	
Comgest Growth

	
5

	
0.851 ***

	
0.082 ***

	
0.876 ***

	
0.916 ***

	
0.248 **

	
0.024

	
0.915 ***




	
Echiquier Major

	
5

	
0.883 ***

	
0.052 ***

	
0.931 ***

	
0.935 ***

	
0.045

	
0.895 ***

	
0.945 ***




	
Fidelity Active Strategy

	
5

	
0.892 ***

	
0.054 ***

	
0.931 ***

	

	

	

	
0.927 ***




	
Sailern International Eur

	
5

	
0.828 ***

	
0.051 ***

	
0.929 ***

	

	

	

	
0.866 ***




	
Black Rock Eur focus

	
5

	
0.793 ***

	
0.039

	
0.862 ***

	

	

	

	
0.788 ***




	
Pictec

	
5

	
0.483

	
0.041 ***

	
0.958 ***

	
0.816 ***

	
0.021

	
0.435

	
0.816 ***








Note: Estimates are run with a multivariate GARCH(1,1) model with a Student’s t distribution and 3 d.o.f. The coefficient    ρ 1    represents the conditional correlation between the volatilities of each fund and the MSCI Europe index;    λ 1    and    λ 2    show the evolution over time of the conditional correlation. The other coefficients are available upon request. Missing values occur where numerical optimization fails. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 6. Event study (HMM model—event date 20 February 2020).






Table 6. Event study (HMM model—event date 20 February 2020).





	Funds
	ESG Rating
	CAAR [−3, 3]
	CAAR [−5, 5]





	BNP Europe Value
	1
	−6.91% **
	−10.99% ***



	Odey Pan EUR
	1
	−2.93%
	−3.74%



	Capital Group
	2
	−6.58% ***
	−10.23% ***



	Candriam Equities
	2
	−5.88% **
	−10.11% ***



	Anima
	2
	−6.33% **
	−10.56% ***



	Amundi Index MSCI EUR
	2
	−6.61% ***
	−10.62% ***



	Amundi Funds Top EUR
	2
	−6.19% **
	−10.65% ***



	Allianz
	2
	−5.27% **
	−7.93% ***



	Amundi AZ
	2
	−6.45% **
	−10.84% ***



	Amundi SF
	2
	−6.65% ***
	−11.09% ***



	BNP Europe Equity
	3
	−5.41% **
	−9.00% ***



	GAM Star
	3
	−6.67% ***
	−10.47% ***



	Candriam L. C
	3
	−4.29% *
	−8.44% ***



	Candriam L. N
	3
	−4.29% *
	−8.45% ***



	CPR Silver Age
	3
	−5.38% **
	−9.53% ***



	Azimut
	3
	−6.41% ***
	−9.93% ***



	DPAM
	3
	−4.50% *
	−8.52% ***



	BNP Action Croissance
	4
	−3.98% *
	−7.71% **



	Candriam optimum
	4
	−3.62% *
	−7.07% ***



	BL Equities
	4
	−5.27% **
	−8.59% ***



	BMO
	4
	−5.41% **
	−8.99% ***



	Janus
	4
	−7.30% ***
	−11.32% ***



	New Capital
	4
	−5.53% ***
	−9.01% ***



	GAM Equity
	4
	−5.88% **
	−10.29% ***



	Comgest Growth
	5
	−5.96% ***
	−9.01% ***



	Echiquier Major
	5
	−4.96% **
	−8.43% ***



	Fidelity Active Strategy
	5
	−4.15% *
	−7.07% **



	Sailern International Eur
	5
	−5.24% **
	−8.03% ***



	Black Rock Eur focus
	5
	−4.50% *
	−8.84% ***



	Pictec
	5
	−4.08% *
	−8.48% ***







Note: *** p < 0.01, ** p < 0.05, * p < 0.1.
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