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Abstract

:

The aim of this paper is to evaluate the performance of climate-themed mutual funds, taking into consideration the structure of their asset allocation, especially their geographical focus of investment. Additionally, the influence of differences in the industry allocations on the funds’ investment results is evaluated. Our analyses are based on climate-friendly mutual funds registered in Scandinavian countries (i.e., Denmark, Norway, and Sweden) during 2010–2019. To classify the analyzed funds as climate-friendly, we use the relative carbon footprint measure, which is a novelty in studies on ESG funds (meeting the environmental, social, and corporate governance criteria). In our analyses, we use the absolute performance as well as the relative performance methods. The obtained results confirm that geographical and industrial asset allocations significantly affect the performance of Scandinavian climate-friendly funds. On the basis of our studies, we may state that analyzed mutual funds do not get abnormal returns, and their performance mostly depends on the market state. Additionally, the unconditional firm size factor did not influence the return of particular portfolios, while the conditional firm size factor was significant for European, global, and North American funds. Moreover, the firm value factor was significant. Finally, the momentum factor was only significant for the emerging markets portfolio when it reached positive values.
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1. Introduction


The idea of sustainable development and sustainable economy has become a new paradigm discussed widely on the international forum uniting governments and the private sector in joint activities aiming to protect the environment. There is no doubt that one of the most important steps towards a sustainable global economy was the signing of the Paris Agreement at the United Nations Framework Convention on Climate Change (it was signed by 195 countries and organizations on 12 December 2015 and entered into force on 4 November 2016). According to the article 2, the aim of this initiative is to support the global response to the threat of climate change by keeping a global temperature rise in the 21st century below 2 degrees Celsius above pre-industrial levels. Moreover, the enhancement of countries’ abilities to manage the impacts of climate change and make finance flows consistent with a pathway towards low greenhouse gas emissions and climate-resilient development are other goals of the Agreement [1]. To achieve these objectives, an enormous effort has to be undertaken by governments, international, national, and local organizations, financial institutions, and the private sector. Financial markets also play an important role as a source of funding for activities and projects intended for environmental protection and sustainable development. As a consequence, the ideas of “green finance” and “socially responsible investment” have recently become widespread at the global level [2].



This article addresses the issue of climate-friendly (climate-themed) mutual fund performance, thus fitting into the wider context of the subject of socially responsible investment (SRI). The growing interest in SRI (frequently also called ethical investments or sustainable investments) has been observed for many years among researchers and business practitioners. Over the past decade, SRI has also become a major investment trend in the mutual fund market [3]. In the literature, SRI is defined as an investment process involved in identifying companies with high corporate social responsibility (CSR) profiles that are evaluated on the basis of environmental, social, and corporate governance (ESG) criteria. Unlike traditional investing approaches, SRI adopts a set of investment screens to select or exclude assets based on those ESG criteria [4,5]. The origins of SRI date back to 1965 when the first ethical fund was founded in Sweden [6], many years before terms such as sustainability, green finance, environmentally friendly, or socially responsible permanently entered the financial markets. This type of investing approach is not a new phenomenon on the financial markets, as its definition and objectives have evolved over the years. At the beginning, SRI strategies focused on avoiding certain investments (called “sin stocks”). These were typically companies getting significant revenues from alcohol, gambling, or tobacco and later weapons and utilities that relied on nuclear power. Nowadays, SRI rewards companies that are aware and careful about their environmental impact and treat all stakeholders well.



The aim of this paper is to evaluate the performance of climate-themed mutual funds, taking into consideration the structure of their asset allocation, especially their geographical focus of investment. Additionally, the influence of differences in the industry allocations on the funds’ investment results was also evaluated. The rationale for these analyses is based on a literature review indicating the great importance of country and industry diversification to portfolio performance. Evidence that the geographic asset allocation decisions contribute to the fund or portfolio performance may be found in references [7,8,9]. According to some researchers, both country and industry factors are significant determinants of portfolio returns [10,11]. However, other studies demonstrated that geographic diversification has been relatively more important [12,13,14,15]. Nevertheless, other researchers indicated that diversification across industries may provide greater risk reduction and better performance than diversification across countries [16]. The conclusions of our research are relevant to investors, mutual or pension fund managers, and other stakeholders in the financial markets.



Our analyses are based on climate-friendly mutual funds registered in Scandinavian countries (i.e., Denmark, Norway, and Sweden) during 2010–2019. We focus on the Scandinavian market because—according to our best knowledge—a lack of research has been dedicated to SRI mutual funds domiciled in this region, while these countries are commonly known as being environmentally responsible. According to the ND-GAIN Country Index [17] that measures climate vulnerability and adaptation readiness based upon 45 indicators, Norway has been the undisputed leader for over 20 years in terms of the sensitivity of its citizens and government towards climate change, readiness for actions, and investments to prevent further degradation of nature. The top ten also includes Denmark and Sweden, which swap places at times with Finland, Iceland, New Zealand, Australia, and Switzerland. Therefore, it is justified and necessary to evaluate the investment results of climate-themed mutual funds registered in such climate-friendly countries. The meaning of the concept of climate-friendly mutual funds used in this article should also be clarified. We used this term to define mutual funds selected from data published on the Yoursri.com webpage for which Climetrics ratings were published. Secondly, we focus on data related to the so-called “funds-relative carbon footprint,” which represents the estimated carbon emission per 1 Mio EUR invested [18]. Our sample consists of funds with a carbon emission indicator of less than 250 tonnes of CO2 per 1 Mio EUR invested (a detailed description of sample selection can be found in Section 3: Materials and Methods). It should be emphasized, however, that these are not green funds based on the meaning of any rating or certifying institutions (or authorities). Thus, to avoid confusing the terminology, we use the terms “climate-friendly,” “climate-themed,” or “environmentally responsible” funds to describe the funds analyzed in this paper.




2. Literature Review and Research Hypotheses


The following research hypotheses were verified in the paper:



Hypothesis 1 (H1).

The geographical focus of investment significantly affects the absolute performance of Scandinavian climate-friendly funds.





Hypothesis 2 (H2).

Climate-themed mutual funds investing in developed markets get abnormal returns thanks to the good portfolio selectivity skills of funds managers.





Hypothesis 3 (H3).

The asset allocation differences across industries have a significant impact on the performance of climate-friendly mutual funds.





In general, our research aims to evaluate the performance of one kind of the ESG mutual funds (i.e., climate-friendly mutual funds), thus becoming part of the increasingly richer polemics in this field presented in the literature. According to the SRI investing approach and contrary to traditional investment decisions, an investor does not primarily aim to derive financial utility but also wishes to achieve non-financial utility by including assets consistent with personal and/or societal values into the portfolio [19]. This non-financial utility is unquestionable. However, no agreement has been reached among researchers regarding the financial utility of such investments. Three alternative hypotheses relate to the relative returns of socially responsible portfolios and conventional portfolios [3,5,20,21]. According to the “doing good while doing well” perspective, a positive association between social and financial performance exists and superior returns from investing in high-rated stocks may be achieved. Thus, the expected returns of SRI portfolio stocks are higher than the expected returns of traditional ones [22,23,24,25,26]. The opposite is the “doing good but not doing well” view that implies a worse financial performance of socially responsible companies because of, among other factors, transferring company resources to socially responsible activities (the expected returns of an SRI portfolio is lower than of a conventional portfolio) [27,28]. The last view indicates that SRI investing has no influence on the portfolio value, as CSR is not priced and the expected returns of both types of portfolios are equal [5,29]. Our results also confirm the last hypothesis because, in general, the analyzed climate-themed funds performed similarly to the traditional portfolio.



Secondly, in our analyses, we focus on the performance of mutual funds, taking into consideration the geographical allocation of their assets. Many researchers have taken into account mutual fund performance due to different criteria for the asset allocation (i.e., sectoral interests, the type of financial instruments, the size of companies, etc.) or due to the types of screens used by funds (environmental, social, ethical, etc.). However, to the authors’ best knowledge, no publications have identified the influence of the geographical asset allocation on mutual fund performance. Silva and Cortez [30] evaluated the performance of US and European domiciled mutual funds that invest globally and are classified as green funds. Their findings are consistent with the “doing good but not doing well” hypothesis, as the green funds performed worse than the benchmark. However, their performance increased in crisis periods compared to non-crisis periods. These findings are consistent with results published by Varma and Nofsinger [31], who analyze US domestic equity SRI funds during 2000–2011. Areal et al. [32] consider the performance of ethical US mutual funds that adopt different ethical criteria: religious, socially responsible, and irresponsible in different market conditions (crisis and non-crisis). The authors distinguish funds that use religious screens (morally responsible funds), social screens (socially responsible funds), and unethical screens (sin funds). Their findings prove that sin funds outperform in a low-volatility market and underperform in a high-volatility market, while the performance of the morally responsible funds seems to be worse in a high-volatility market than in a low-volatility one. For the socially responsible funds, this relationship is the opposite. While analyzing US and European funds, Munoz et al. [33] separate green mutual funds from the overall socially responsible funds and compare the performance of these two groups. They state that green funds do not perform worse than other forms of SRI funds. In turn, Ibikunle and Steffen [34] compare the performance of European green mutual funds with black (fossil energy and natural resource) and conventional ones. According to their findings, during 1991–2014, the green funds’ performance was worse than their conventional peers, while no evidence was found for differences in the performance of green and black funds. Jin [35] analyzes the industry allocation of Chinese green funds and states that they are characterized by industry concentration (instead of diversification as usual mutual funds) and invest primarily in manufacturing and small cap companies. Bauer et al. [36] also examine the asset allocation of mutual funds regarding the size of companies. They analyze ethical mutual fund performance domiciled in Germany, the United States, and the United Kingdom. Their findings show a huge exposure of German and UK funds to small cap companies, while ethical fund managers in the United States more often choose large cap companies in comparison to traditional funds. Additionally, the authors provide no evidence of a statistically significant difference in returns between ethical and conventional funds. The same conclusions can be found in later work by Bauer et al., where the ethical funds domiciled in Canada are analyzed [37]. In most of the publications presented in this study, the researchers analyzed SRI funds investing in equities. For their analyses, Derwall and Koedijk [25] use US mutual funds that invest in socially responsible fixed-income securities, concluding that these funds perform no worse than their conventional counterparts.



The evidence from the SRI mutual fund literature is predominantly focused on the US and UK markets. Few publications have presented the results of such analyses for other countries. For example, Bauer et al. [37], as mentioned above, conducted research for Canadian ethical funds. Signori [38] considers 62 ethical funds traded on the Italian market registered in Italy and also in Luxembourg. However, with the term “ethical,” the author identifies not only ethical investments but also socially responsible, environmentally sustainable, ecological, and charitable investments according to the definition proposed by Assogestioni (Italian Association of Managed Savings). Signori defines a pattern of Italian ethical investments of mutual funds characterized by, among other factors, recentness of issues, options for charitable donations, the almost exclusive use of screening strategies, and the application of commissions that are no higher than the national average. Cortez et al. [39] include analyses of 88 socially responsible funds from seven European countries (i.e., Austria, Belgium, France, Germany, Italy, the Netherlands, and the UK). Schröder [40] uses a sample which consisted of 30 US SRI funds and 16 SRI funds from Germany and Switzerland. In general, their findings are consistent with the hypothesis of neutral performance of SRI funds in comparison to their conventional counterparts.



We chose the Scandinavian market, as we found a gap in the literature with this region. Some research can be found concerning particular Scandinavian markets or including Denmark, Norway, and Sweden in the broader group of analyzed countries. However, to the best of our knowledge, no publications have covered the group of countries analyzed by us. Kreander et al. [41] analyze 30 ethical and 30 non-ethical funds operated in four countries, including Sweden (the other countries are the UK, Germany, and the Netherlands), from January 1995 to December 2001. The results obtained are consistent with the hypothesis that differences in the performance of ethical and non-ethical funds are not statistically significant. Swedish and Norwegian SRI funds are included in the group of the 190 European SRI funds analyzed by Basso and Funari [42]. Their findings, for the period from 30 June 2006, to 30 June 2009, also confirm that SRI funds perform no worse than non-SRI ones. Pena and Cortez [43] examine the relationship between the risk-adjusted performance and the screening activities of 330 US and European SRI mutual funds during 2003–2014. All three Scandinavian countries are included in the European category. The general conclusion is that a negative linear relationship exists between the number of screens and the return for UK funds, and a curvilinear relationship is found for US and Scandinavian funds. For the other analyzed countries, no significant relationship is noted between screening and fund performance. The same results are obtained by Leite et al. [44] for 33 Swedish SRI funds from November 2002 to October 2012. Moreover, authors classify analyzed funds into three groups according to their geographic focus of investment: funds investing in Sweden, in Europe, and globally. In comparison to conventional funds, SRI funds investing in Sweden and Europe perform similarly, whereas SRI funds investing globally underperform their conventional peers.



In the literature, the empirical evidence on the relationship between social and financial performance of mutual funds is inconsistent. According to Sandberg et al. [45], the heterogeneity in the SRI funds may be explained in three ways: cultural and ideological differences between countries (regions); differences in values, norms, and ideology between the different stakeholders involved in the SRI process; and the market setting in which SRI stakeholders operate. Every country has a unique legal, political, social, and institutional environment that affects the degree of development of the SRI market and the relationship between social screening and financial returns. Additionally, the methodology used and the time period under analysis also determine the results. Thus, further research is needed to complete the puzzle on this subject.



We contribute to the existing mutual fund literature by evaluating the performance of climate-friendly funds domiciled in Scandinavian countries. As previously mentioned, not much empirical evidence exists on socially responsible mutual funds, even though the Scandinavian region is a very significant player in the SRI mutual funds industry. According to data collected at the beginning of 2018, the value of global assets managed under sustainable investing was approximately USD 30.7 trillion, of which USD 14.1 trillion was in Europe [46]. SRI funds domiciled in Scandinavia include assets worth USD 925.1 billion [47]. To classify analyzed mutual funds as being climate-friendly, we use the relative carbon footprint measure, which is a novelty in studies on ESG funds. Most of researchers use databases, including labeled or certificated green or ethical funds.



The remainder of the paper is organized as follows. Section 3 offers a description of the main characteristics of our dataset, the portfolio construction procedure, and the statistical methodology used for the performance evaluation. Section 4 introduces the empirical findings on the performance of the Scandinavian climate-friendly mutual funds and discusses our findings in comparison to other research. Finally, Section 5 presents the conclusions and discussions of future research possibilities on this subject.




3. Materials and Methods


3.1. Data and Portfolio Construction


In this article, we used three data sources. To identify climate-friendly mutual funds registered on the Scandinavian market, we collected the basic information from the Yoursri.com website [48], while the financial data was obtained from the Refinitiv database and Kenneth French’s online data library [49]. In our research, we only considered climate-friendly equity mutual funds that meet the following criteria: sale registration in one of the analyzed Scandinavian countries and foreign investment activity from January 2010 to August 2019. In addition, the information about the Climetrics rating reported by the Yoursri.com webpage was available for each fund as of 30 July, 2019. To receive the Climetrics rating, at least 60% of a fund’s assets under management must have the Climetrics company score and the latest full holdings data must be less than 12 months old. Moreover, companies are scored for their current emissions intensity relative to all other companies and for their climate management performance. Due to this information, we assumed that all those funds that received the Climetrics rating have a transparent climate policy.



Additionally, we also obtained data related to the relative carbon footprint for each fund from the Yoursri.com webpage. The relative carbon footprint expresses the greenhouse gases footprint of an investment sum. It is a normalized measure of a portfolio’s contribution to climate change. It should be noted that the relative carbon footprint is measured in total carbon emissions expressed as per currency invested. The basis for a carbon footprint is the annual greenhouse gases emissions of each company within the respective fund. In addition, all direct operations, as well as energy and heat consumption, are measured in metric tonnes of carbon dioxide equivalent. The footprint is based on the full holdings of each fund per the most recently available Lipper data, and the corresponding greenhouse gases emission data.



To allocate company greenhouse gases emissions to a fund, the value of shares held by the fund is set in relation to the company’s market capitalization. This ratio is multiplied with the emissions of the company, resulting in the emissions being “owned” by the investor. By aggregating the information on a fund level, an investment carbon footprint for the fund is established and expressed in absolute and relative terms. The described approach allows for the direct association and quantification of the emissions per investment and per fund [18]. In this article, we assumed that investors connected with the environmentally friendly approach can use this indicator to choose funds that avoid negative impacts on the climate. Therefore, we only selected funds for which the indicator was less than 250 tonnes of CO2 per 1 Mio EUR invested. It is worth emphasizing that this value represents the average value of the indicator among the funds with Climetrics ratings [50]. Our sample covered 108 funds, which we classified according to geographical areas of investment, or what should be understand as the mutual fund’s investment policy declared in the prospectus. Moreover, to the group analyzed funds, we identified six major foreign markets available to Scandinavian investors: Asia and the Pacific excluding Japan (8 funds), emerging markets (4), Europe (29), global (50), Japan (7), and North America (10). It should be noted that the different number of funds in individual groups depends on the structure of the fund markets in selected Scandinavian countries. The values of relative carbon footprints for our sample are presented in Figure 1.



To conduct the financial analysis, we used monthly valuations of fund participation units from January 2010 to August 2019 obtained from the Refinitiv database. Based on these data points, we calculated monthly continuously compounded returns for each fund to assess individual performance. Moreover, we constructed monthly continuously compounded returns for equal-weighted and value-weighted portfolios to estimate group performance. The equal-weighted portfolio return is expressed in the following way [51]:


   r  e w , t   = ln  [   1 k    ∑   i = 1  k     P  i , t      P  i , t − 1      ]   



(1)




where    r  e w , t     is the equal-weighted, continuously compounded portfolio return over month t,    P  i , t     is the value of the participation unit of the fund i at the end of the month t,    P  i , t − 1     is that fund’s participation unit value at the end of the month   t − 1  , and the total number of funds in the portfolio equals k. The value-weighted portfolio is given as follows [51]:


   r  v w , t   = ln  [    ∑   i = 1  k   (     P  i , t      P  i , t − 1     ∗   M c a  p  i , t − 1      ∑  i = 1  k  M c a  p  i , t − 1      )   ]   



(2)




where    r  v w , t     is the value-weighted, continuously compounded portfolio return over month t, and   M c a  p  i , t − 1     is the market capitalization of fund i at the end of month t−1.



From an investor’s point of view, the choice of particular fund does not depend on the size of its assets. The above assumption leads to the conclusion that it is appropriate to use an equal-weighted portfolio return when assessing a fund’s performance. In addition, it should be noted that a similar approach was presented both in earlier groundbreaking papers connected with socially responsible investment [52] and in the latest empirical research [30,44,53,54]. However, it is more practical to use a value-weighted portfolio return to examine the fund portfolio structure and its impact on investment results [51,55,56,57]. We decided to apply both of the previously mentioned approaches, which allows for a broader analysis and at the same time is a robustness test of the obtained results.



In most methods aimed to assess investment efficiency, it is necessary to assume a risk-free rate that indicates the return on assets with the minimum possible risk. In empirical research, the most common is a proxy for the risk-free rate represented by the selected money market rate or the return of short-term government securities [58]. In our research, we decided to adopt the 3-month US Treasury bill rate as a risk-free rate on the international market, which has been transformed into a continuously compounded risk-free rate using the following formula [51]:


   r  f , t , 1 m   = ln    (  1 + G  R  f , t , 3 m   ∗  3  12    )     1 3     



(3)




where    r  f , t , 1 m     represents the continuously compounded 1-month rate and   G  R  f , t , 3 m     is the US government 3-month Treasury rate, which was downloaded from the Refinitiv database.




3.2. Methods


In this article, we used two methods of assessing investment efficiency. The first method required the use of absolute performance measures, also known as risk-adjusted measures. Therefore, it was possible to examine whether the selected funds available on the Scandinavian market differed in the results achieved in relation to the risk expressed in different ways. The second method is referred to as relative performance measures, which allow the assessment of investment efficiency in relation to the market benchmark.



To apply the first method, we calculated the Sharpe ratio [59], expressed as follows:


   S i  =    R i  −  R f     σ i     



(4)




where    S i    is the Sharpe ratio of the fund i in the research period,    R i    is the average return of this fund i,    R f    represents the average return of risk-free assets, and    σ i    is the standard deviation of the fund i return. The Sharpe ratio is considered to be a classic method of assessing effectiveness; the ratio’s major advantage is the simplicity of interpretation, as investment risk is measured by the volatility of rates of return. Moreover, the Sharpe ratio is commonly used in the current empirical research related to portfolio performance [60,61,62].



It should be noted that there are different concepts and definitions of financial risk. Therefore, we also applied indicators based on other risk measures, especially those that treat risk as a negative occurrence. Our study includes indicators based on upper and lower partial moments, which are expressed as follows:


  U P  M i n  =  1 T    ∑   t = 1  T  max    (   r  i , t   − M A  R t  , 0  )   n   



(5)




and


  L P  M i n  =  1 T    ∑   t = 1  T  max    (  M A  R t  −  r  i , t   , 0  )   n   



(6)




where   U P  M i n    is the n-th-order upper partial moment of fund i,   L P  M i n    is the n-th-order lower partial moment of fund i,    r  i , t     is the return of fund i in the period t, and   M A  R t    is the minimum accepted return in the period t. In addition, it is possible to subjectively define the minimum accepted return by the investor, but in our research, we assumed that it will be equal to the risk-free rate.



In further analysis, we also used two indicators based on partial moments. The first is the Sortino ratio [63], which is given by the formula:


  S o  r  p i   =    R i  − M A R     L P  M i 2       



(7)




where   S o  r i    is the Sortino ratio of the fund i in the research period,   M A R   is the average minimum accepted return,   L P  M i 2    is the second-order lower partial moment of fund i. The second of these type of indicators is the Omega ratio [64], which is expressed as follows:


   Ω i  =   U P  M i 1    L P  M i 1     



(8)




where    Ω i    is the Omega ratio of the fund i in the research period,   U P  M i 1    is the first-order upper partial moment of fund i, and   L P  M i 1    is the first-order lower partial moment of fund i.



Moreover, we also calculated the Calmar ratio [65], which is defined as follows:


  C a  l i  =    R i  −  R f    − M  D i     



(9)




where   C a  l i    is the Calmar ratio of the fund i in the research period, and   M  D i    is the maximum drawdown of the fund i return. The term “maximum drawdown” is generally understood to mean the maximum loss that an investor could make when buying a financial instrument at the highest price in a given time range and selling it at the lowest price. In addition, this risk measure is sensitive to the extremely high losses incurred by the funds, and its inclusion in the measurement of effectiveness allows researchers to take into account the approach of highly risk-averse investors who avoid large negative returns more than small negative ones.



To assess the impact of geographical areas of investment on efficiency, we performed a non-parametric Kruskal-Wallis test [66]. The parametric equivalent of this test is the ANOVA. However, we did not decide to use this test in our analyses due to the variance heterogeneity in a certain group of funds. To perform the post-hoc multiple comparisons, we used a test proposed by Siegel and Castellan [67].



In the second part of our research, we applied market models to examine relative performance. It should be noted that market models are currently one of the most commonly used methods to assess socially responsible investments [68]. The first is the Capital Asset Pricing Model (CAPM) [69], which is given by the following formula:


   r  i , t   −  r  f , t   =  α i  +  β  M , i    (   r  M , t   −  r  f , t    )  +  e  i , t    



(10)




where    r  i , t     is the return on either the fund or the portfolio i over month t,    r  f , t     represents the risk-free return over month t,    r  M , t     is the return on the market index over month t,    α i    is the Jensens’s alpha [70] representing the abnormal return of fund or portfolio i,    β  M , i     is the market beta of fund or portfolio i capturing the systematic risk exposure of this fund or portfolio, and    e  i , t     is the independent disturbance term.



The CAPM assumes that the fund’s results depend on the market risk, measured in relation to a benchmark that best reflects the structure of the portfolio under analysis. In our research, we adopted the appropriate Morgan Stanley Capital International (MSCI) indexes as benchmarks for funds and portfolios declaring a specific geographical area of investment. For example, for the Asia and Pacific (excluding Japan) region, it was the MSCI All Country Asia Pacific ex. Japan Price Index. Moreover, we used the MSCI All Country World Price Index as a benchmark for globally investing funds.



In a further analysis, we also applied the four-factor model, which is an extension of the CAPM, proposed by Fama and French [71] as well as Carhart [72]. The four-factor model is expressed in the following way:


   r  i , t   −  r  f , t   =  α i  +  β  M , i    (   r  M , t   −  r  f , t    )  +  β  S M B , i   S M  B t  +  β  H M L , i   H M  L t  +  β  W M L , i   W M  L t  +  e  i , t    



(11)




where    β  S M B , i    ,    β  H M L , i    ,    β  W M L , i     are the additional parameters estimated in the model,   S M  B t    (small minus big) represents the firm size factor,   H M  L t    (high minus low) represents the firm value factor, and   W M  L t    (winners minus losers) expresses the momentum factor.



The firm size factor is calculated as the average return on the three small portfolios minus the average return on the three big portfolios. The firm value factor is defined as the average return on the two value portfolios minus the average return on the two growth portfolios. The momentum factor is the equal-weight average of the returns for the two winner portfolios minus the average of the returns for the two loser portfolios. It should be noted that the data for all three factors were downloaded from Kenneth French’s online data library [49].



In the last part of our research, it was possible to determine the differences in asset allocations across industries. In accordance with the Global Industry Classification Standard (GICS) [73], we identified the following 11 sectors in each fund group: consumer discretionary, consumer staples, energy, financials, health care, industrials, information technology, material, real estate, telecommunication services, and utilities. In addition, we assigned the appropriate MSCI index to a specified sector in each group and then estimated the model, which is given as follows:


    r  i , t   −  r  f , t   =  α i  +  ∑  j = 1   11    β  S , j , i    r  S , j , t     +  e  i , t     



(12)




where    β  S , j , i     denotes the beta parameters of the portfolio i for the sector index j, and    r  S , j , t     represents the return from the index j in the month t. Statistically significant values of beta parameters indicate the exposure of individual portfolios to sector indices. However, a significant coefficient does not mean that the industry is overweighted or underweighted [35,74].





4. Results and Discussion


4.1. Absolute Performance


In the first step of our performance analysis, we focused on the absolute measures. More details about the descriptive statistics are presented as Appendix A. Our results indicated that most funds achieved returns higher than the risk-free rate in the long term. The average Sharpe ratio varied between individual groups and reached from 0.04 for emerging markets to 0.21 for funds investing in North America. These groups also differed in the volatility of the Sharpe ratio achieved by individual funds. The standard deviation was the highest in the globally investing funds group, which was also the largest group. Some cases also had a negative Sharpe ratio, which means that long-term return was lower than the risk-free rate for some funds in the sample. Similar relationships occurred in the case of other absolute performance measures that take into account the risk from a negative perspective.



The results of the Spearman’s rank correlation between the absolute performance ratios are presented in Table 1. We found that choosing a different risk measure does not significantly change the ranking of the funds. In addition, the rank correlation coefficients in all cases were greater than 0.95.



The above observations may suggest that to analyze the performance, it can be sufficient to use only one of the measures, for example, the commonly used Sharpe ratio. Moreover, other researchers have supported the idea that the Sharpe ratio can be a satisfactory measure of investment performance even when the return distribution differs significantly from the Gaussian distribution [75]. However, other current authors have emphasized that the evaluation of mutual funds should not rely on a single performance measure. In addition, the use of different performance measures can bring robustness to results and possibly avoid manipulation strategies with a focus on specific measures [76].



In accordance with the above approach, the results of the Kruskal-Wallis tests and p-values for post-hoc multiple comparisons calculated on the basis of all four ratios are presented in Table 2. Our research revealed that statistically significant differences existed between the performances of individual groups of funds. Regardless of the indicator used, the results of the Kruskal-Wallis tests provide the basis for rejecting the hypothesis about the equality of all groups.



We observed the biggest differences between funds investing in the emerging markets and in North America, as well as between funds investing in the emerging markets and globally. Further relevant differences were also noticeable between funds declaring investments in the Asia and Pacific (excluding Japan) region and funds investing in North America and globally. The average ranks for the individual groups indicated that the efficiency of the funds investing in North America and globally was significantly higher than those focused on the emerging markets and in the Asia and Pacific (excluding Japan) region. The observed differences were strong for each of the performance measures used.



It should be noted that we also identified smaller differences by comparing funds investing in Japan and North America. Statistically significant results occurred only for the Sharpe ratio and the Omega ratio. In addition, we found similar results between the funds investing in European markets and in North America. Statistically significant values were also observed for the Omega ratio and the Calmar ratio for these groups.



Due to the above results, we believe that the funds investing in developed markets, especially in North America, perform better for three main reasons. The first is, generally, higher efficiency of developed equity markets. The Sharpe ratio for MSCI indices achieved 0.0338 for Asia and Pacific (excluding Japan), 0.0005 for emerging markets, 0.0211 for Europe, 0.1194 for global market, 0.0628 for Japan, and 0.2133 for North America. In addition, the similar relationship appeared between the values of absolute performance measures for carbon intensive funds (see: Appendix B). However, the climate-themed funds achieved higher values of the Sharpe ratio than carbon intensive funds. It should be noted that the differences in absolute performance between geographical groups are higher for climate-themed funds than for carbon intensive funds (see: Figure A2). The second reason may be better knowledge of fund managers about developed markets and better information availability, which may result in the funds obtaining abnormal returns in these markets. Previous research, taking into account the geographical diversity of fund investments, has indicated that it is more difficult for managers to obtain abnormal returns in more distant and less known markets [13,77]. The third reason may be the discrepancy in the allocation of fund assets between different industries, which is due to the higher availability of companies based on technological innovations in developed markets. We checked both of these assumptions in further subsections.




4.2. Relative Performance


The results of the estimation of CAPM and the four-factor model for equal-weighted portfolios are presented in Table 3.



The explanatory power of the CAPM ranged from about 69% for the portfolio based on funds investing in Europe to about 95% for the portfolio constructed on the basis of emerging markets funds. The beta parameter was statistically significant for all portfolios. The portfolios based on the emerging markets and Japan were most strongly correlated with the market. The alpha parameter was significant at 5% for all the portfolios except Japan and North America.



The results of the four-factor model estimation indicated that it generally has more explanatory power, which ranged from about 72% for the Europe portfolio to 97% for the emerging markets portfolio. The beta market parameter remained statistically significant for each portfolio. The statistical significance of the alpha parameter decreased. It is significant at the 5% level only for the portfolio of funds investing globally. The firm size factor did not affect the return of particular portfolios; however, the firm value factor was significant. Most portfolios had a negative beta parameter related to the WML variable. The exception was the portfolio based on Asia and the Pacific (excluding Japan) where this parameter was positive. It should be noted that funds investing in each of the researched markets (excluding the Asia-Pacific region) more often included growth stocks in their investment portfolios. In addition, the momentum factor was only significant for the emerging markets portfolio, where it assumed positive values.



It is worth emphasizing that each model presented different results for the carbon intensive funds than for the climate-themed funds (see: Table A2). In the CAPM, the alpha parameter was significant at 5% for North America only and achieved negative values. The four-factor model indicated statistical significance of firm size factor for global and North America funds.



The results of the value-weighted portfolios are presented in Table 4. It should be noted that these results indicated similar relationships to those described above. In addition, the explanatory power of both models was lower than in the case of the equal-weighted portfolios. The CAPM suggested that it is possible to achieve abnormal returns on funds, but a better-fitting four-factor model identified that the alpha parameter was significant at 5% only for the Japan portfolio. The firm value factor had a greater impact on return results for the emerging markets and Europe portfolios. In the case of the emerging markets portfolio, the momentum factor was also significant.



The conducted estimations indicated that climate-friendly funds available on the Scandinavian market generally did not achieve abnormal returns, and their investment results depended mainly on the stage of the business cycle on the market. It should be noted that our research was partly consistent with the current results in this area. Leite et al. [44] mentioned that SRI funds operating in Sweden generally perform similarly to the market. In addition, the authors claimed that discrepancies were seen between the efficiency of the investment funds in different markets. At the same time, global funds tended to underperform, which may be connected with the poor selective abilities of global managers. However, our research did not confirm this occurrence, but indicated that it was possible for managers who invest globally or on Europe and Japanese markets to narrowly beat the market.



The exposure of the climate-friendly funds on the size factor was insignificant, which contradicts previous research focused on other markets [34,35]. It is possible that the discrepancies between the index return and the funds return were generated by selecting growth stocks in portfolios or using the momentum effect. These strategies can be effective, especially in small and medium markets, as reported in the previous literature findings [79,80]. Our research also suggested that fund management styles may be different depending on geographical asset allocations.



It should be emphasized that the stage of the business cycle has an important impact on the performance of the funds. In addition, several authors have indicated that SRI funds perform better during a crisis, when it is possible to outperform the market. However, funds achieve average results or even underperform the market in non-crisis periods [30,33,81,82]. In our research, the alpha parameter confirmed the relationship mentioned above because we mainly covered periods of increases in the market, in particular in the North America region. However, only short recession periods appeared in the other markets.




4.3. Asset Allocation Differences across Industries


As mentioned in the previous subsections, the differences in the absolute performance of the climate-friendly funds depend mainly on their market exposure. Therefore, the exposure of both the equal-weighted portfolios and the value-weighted portfolios on the sector indices is presented in Table 5.



It should be noted that in both types of portfolio cases, the models had a relatively high explanatory power (adjusted R2 for the equal-weighted portfolios from approximately 86% to 97% and for the value-weighted portfolios, from 69% to 92%). In addition, our analysis of the geographical regions of investments identified that their exposure levels to some sector indices were different. Moreover, the returns of most portfolios were not dependent on the following indices: energy, telecommunication services, and utilities. It should be emphasized that the exception was global funds, because the correlation with the utilities index was negative in that case. Therefore, the above results suggested that the majority of the funds avoided the industries connected with a direct negative impact on the climate throughout the entire period of activity.



Our research also indicated the differences between the portfolios based on the funds, which were characterized by high and low absolute performance. In addition, it should be noted that the portfolio based on funds investing in the North America region, which achieved the highest absolute performance, depended mainly on the information technology and health care indices. In the case of portfolios based on funds with the lowest absolute performance (emerging markets and Asia & the Pacific ex. Japan), the health care index was statistically insignificant. In addition, the low absolute performance portfolios were heavily exposed to the industrials index, which was statistically insignificant for the high absolute return portfolios. Therefore, our analysis indicated that it was possible to invest in advanced technology sectors and achieve high results and meet the criteria for climate protection at the same time. It should be emphasized that the replacement of industries that negatively affect the climate with technologically advanced and climate-friendly industries may not have a negative impact on investment results, but it may even improve them. This occurrence is also confirmed by industry analysis of carbon intensive funds (see: Table A3).



Our results confirmed previous observations reported by Busse and Tong [83], who claimed that the industry selection accounts for a full third of fund performance and that the industry-selection skill drives persistence in fund performance. At the same time, our industry analysis was consistent with the findings of Jin and Han [35], who showed that green funds industry preference has a positive correlation with innovation indicators in the Chinese market.




4.4. Robustness Tests


To test the robustness of the results, an analysis was developed using the conditional models, which are an extension of classic models proposed by Ferson and Schadt [84] and Christopherson et al. [85].



The conditional CAPM is given by the following formula:


   r  i , t   −  r  f , t   =  α  0 i   +  α i ′   z  t − 1   +  β  0 M , i    (   r  M , t   −  r  f , t    )  +  β  M , i  ′   (   r  M , t   −  r  f , t    )   z  t − 1   +  e  i , t    



(13)




while the conditional four-factor model is expressed in the following way:


       r  i , t   −  r  f , t   =  α  0 i   +  α i ′   z  t − 1   +  β  0 M , i    (   r  M , t   −  r  f , t    )  +  β  M , i  ′   (   r  M , t   −  r  f , t    )   z  t − 1   +  β  0 S M B , i   S M  B t                +  β  S M B , i  ′  S M  B t   z  t − 1   +  β  0 H M L , i   H M  L t  +  β  H M L , i  ′  H M  L t   z  t − 1                 +  β  0 W M L , i   W M  L t  +  β  W M L , i  ′  W M  L t   z  t − 1   +  e  i , t        



(14)




where    z  t − 1     represents the vector of lagged information variables measured as deviations from their averages (   z  t − 1   =  Z  t − 1   − E  ( Z )   ). The parameters    α i ′   ,    β  M , i  ′   ,    β  S M B , i  ′   ,    β  H M L , i  ′   ,    β  W M L , i  ′    capture the response of the conditional alpha and conditional betas to the lagged information variables. As predetermined information variables containing information on economic conditions, we consider the short-term rate and a default spread for each market following Silva and Cortez [30]. The results of the conditional models are presented in Table 6 and Table 7.



The explanatory power of the conditional and unconditional models is similar. General conclusions from conditional models are close to those obtained from unconditional models. However, conditional models indicated the statistical significance of the positive conditional SMB factor for European, global, and North American funds. It suggests that, on those markets, the climate−themed fund managers dynamically expose the fund portfolio on firm size factor by using public information.





5. Conclusions


As previously mentioned, the literature considering the different issues of SRI and ESG funds, including climate-friendly or green mutual funds, is growing. However, the results of various studies are often ambiguous and even contradictory. These differences may result from the methodology used, the analyzed period, or the countries/markets chosen for analyzes. Our research makes a contribution to the existing literature by analyzing Scandinavian climate-friendly mutual funds. The aim of our study was to evaluate fund performance, taking into consideration the geographical focus of the investment and the sectoral asset allocation. The obtained results confirm that the geographical asset allocation significantly affects the performance of Scandinavian climate-friendly funds (which is consistent with the H1 research hypothesis). Similarly, the asset allocation differences across industries have a significant impact on a fund’s investment results. Thus, the H3 research hypothesis may be positively verified. On the basis of our studies, we may also state that, in general, analyzed mutual funds do not get abnormal returns, and their performance mostly depends on the market state. Good portfolio selectivity skills of funds managers were insignificant in terms of the performance level, even in the case of the climate-themed mutual funds investing in developed markets (thus, the H2 hypothesis was negatively verified). Additionally, the unconditional firm size factor did not influence the return of particular portfolios, while the conditional SMB factor was significant for European, global, and North American funds. Moreover, the firm value factor was significant. Finally, the momentum factor was only significant for the emerging markets portfolio, as it reached positive values.



Our results are partly consistent with the results of Leite et al. [44] who proved that SRI funds registered in Sweden generally perform similarly to the market. The authors also demonstrated discrepancies between the efficiency of the investment funds in different markets. Secondly, they observed that global funds tended to underperform and justified this with the poor selective abilities of global managers. However, our research indicated that managers investing globally or on Europe and Japanese markets may narrowly beat the market. Additionally, we confirmed that SRI funds perform better during a crisis, and achieve average results or underperform the market in non-crisis periods which is consistent with several prior studies [30,33,81,82]. As far as the industry factor is concerned, our results are consistent with the findings of Busse and Tong [83] who proved the importance of industry-selection skill for fund performance and with the studies of Jin and Han [35] on the positive correlation between that green funds preference and innovation indicators in the Chinese market. Finally, we revealed that the unconditional firm size factor did not influence the return of the climate-friendly funds, which is in contradiction to previous research focused on other markets [34,35].



As was indicated in the Introduction, geographic and/or industry diversification is considered as an important determinant of portfolio performance affecting the risk and return of an investment. Thus, aiming to evaluate the performance of the equity, climate-themed, Scandinavian mutual funds, we considered both geographic and industry diversification. The conclusions of our research are relevant to investors, fund managers, and other stakeholders in the financial markets.



We are aware of the limitations in our analysis. First, we only analyzed equity mutual funds. Thus, further analyses could be conducted for funds focused on fixed-income or mixed assets. Second, studies could be expanded by considering other markets than Scandinavia. Different methodologies could also be used. For example, a DEA approach or market timing models may be appropriate for such analyses. Finally, our database only includes existing funds. Results of analyses based on databases containing liquidated funds may make a significant contribution to the ongoing discussion on the financial and social performance of ESG mutual funds.
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Table A1. Absolute performance ratios-descriptive statistics.
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Mean

	
Median

	
Min

	
Max

	
SD

	
Skewness

	
Kurtosis






	
Panel A: Sharpe Ratio




	
1. Asia & Pacific ex. Japan

	
0.1083

	
0.1198

	
0.0529

	
0.1625

	
0.0387

	
−0.3098

	
−1.5567




	
2. Emerging Markets

	
0.0408

	
0.0312

	
0.0243

	
0.0767

	
0.0213

	
1.6919

	
2.7666




	
3. Europe

	
0.1486

	
0.1446

	
0.0597

	
0.2493

	
0.0429

	
0.2623

	
−0.0949




	
4. Global

	
0.1790

	
0.1851

	
−0.0273

	
0.3294

	
0.0650

	
−0.4303

	
1.0833




	
5. Japan

	
0.1161

	
0.0854

	
0.0423

	
0.2005

	
0.0541

	
0.4624

	
−1.2755




	
6. North America

	
0.2113

	
0.2225

	
0.1265

	
0.2698

	
0.0440

	
−0.4498

	
−0.5523




	
Panel B: Sortino Ratio




	
1. Asia & Pacific ex. Japan

	
0.1572

	
0.1746

	
0.0718

	
0.2471

	
0.0612

	
−0.2076

	
−1.5446




	
2. Emerging Markets

	
0.0569

	
0.0431

	
0.0338

	
0.1075

	
0.0299

	
1.7287

	
2.9274




	
3. Europe

	
0.2243

	
0.2169

	
0.0835

	
0.4370

	
0.0765

	
0.6847

	
0.6832




	
4. Global

	
0.2740

	
0.2691

	
−0.0330

	
0.6317

	
0.1142

	
0.2509

	
1.3555




	
5. Japan

	
0.1740

	
0.1197

	
0.0576

	
0.3053

	
0.0907

	
0.5280

	
−1.5245




	
6. North America

	
0.3251

	
0.3401

	
0.1675

	
0.4446

	
0.0828

	
−0.3503

	
−0.4646




	
Panel C: Omega Ratio




	
1. Asia & Pacific ex. Japan

	
1.3330

	
1.3749

	
1.1492

	
1.5274

	
0.1286

	
−0.2422

	
−1.2965




	
2. Emerging Markets

	
1.1161

	
1.0851

	
1.0660

	
1.2282

	
0.0661

	
1.7599

	
3.0590




	
3. Europe

	
1.4631

	
1.4444

	
1.1582

	
1.8487

	
0.1590

	
0.4817

	
0.0161




	
4. Global

	
1.6078

	
1.6216

	
0.9266

	
2.3629

	
0.2593

	
0.2662

	
1.0469




	
5. Japan

	
1.3660

	
1.2496

	
1.1129

	
1.6996

	
0.1994

	
0.6833

	
−0.9761




	
6. North America

	
1.7241

	
1.7733

	
1.4137

	
1.9657

	
0.1705

	
−0.3348

	
−0.8649




	
Panel D: Calmar Ratio




	
1. Asia & Pacific ex. Japan

	
0.0192

	
0.0210

	
0.0080

	
0.0312

	
0.0077

	
−0.1548

	
−1.0694




	
2. Emerging Markets

	
0.0065

	
0.0049

	
0.0032

	
0.0131

	
0.0039

	
1.7186

	
3.0084




	
3. Europe

	
0.0266

	
0.0237

	
0.0091

	
0.0580

	
0.0100

	
1.0136

	
1.8921




	
4. Global

	
0.0365

	
0.0314

	
−0.0030

	
0.1072

	
0.0198

	
1.0871

	
2.2782




	
5. Japan

	
0.0244

	
0.0168

	
0.0070

	
0.0501

	
0.0149

	
0.8807

	
−0.7841




	
6. North America

	
0.0452

	
0.0464

	
0.0194

	
0.0676

	
0.0130

	
−0.3801

	
0.3409










Appendix B. Performance of Carbon Intensive Funds


This appendix presents the results of carbon intensive funds’ performance. For this analysis, we selected funds characterized by the relative carbon footprint higher than 250 tonnes of CO2 per 1 Mio EUR invested. This sample covered 106 funds, which we classified according to geographical areas of investment: Asia and the Pacific excluding Japan (19 funds), emerging markets (39), Europe (15), global (27), Japan (2), and North America (4). The values of relative carbon footprint for carbon intensive funds are presented in Figure A1.
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Figure A1. Relative carbon footprint for selected carbon intensive funds. 
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Figure A2. Sharpe ratio for equal-weighted portfolios of climate-themed funds and carbon intensive funds. 
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Table A2. Relative performance of carbon intensive portfolios.
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Asia & Pacific ex. Japan

	
Emerging Markets

	
Europe

	
Global

	
Japan

	
North America




	
Panel A: CAPM model




	
Alpha

	
0.0024

	
0.0017

	
0.0028

	
0.0002

	
0.0020

	
−0.0032 **




	
Market

	
0.5643 ***

	
0.8583 ***

	
0.6902 ***

	
0.7806 ***

	
1.1286 ***

	
1.0842 ***




	
Observations

	
115

	
115

	
115

	
115

	
115

	
115




	
R2

	
0.686

	
0.929

	
0.751

	
0.842

	
0.709

	
0.876




	
Adj. R2

	
0.684

	
0.928

	
0.749

	
0.840

	
0.706

	
0.875




	

	
Asia & Pacific ex. Japan

	
Emerging Markets

	
Europe

	
Global

	
Japan

	
North America




	
Panel B: Four-Factor Model




	
Alpha

	
0.0030

	
0.0018 *

	
0.0032

	
0.0000

	
0.0029

	
−0.0015




	
Market

	
0.5661 ***

	
0.8439 ***

	
0.6865 ***

	
0.7893 ***

	
1.1067 ***

	
0.9881 ***




	
SMB

	
0.0388

	
0.0360

	
−0.1351

	
0.1708 **

	
−0.0751

	
0.4213 ***




	
HML

	
−0.1050

	
0.1093 *

	
−0.0665

	
−0.0517

	
0.2503 *

	
0.0622




	
WML

	
−0.0048

	
−0.0276

	
−0.0470

	
0.0300

	
−0.0907

	
−0.0665




	
Observations

	
115

	
115

	
115

	
115

	
115

	
115




	
R2

	
0.692

	
0.931

	
0.755

	
0.848

	
0.739

	
0.919




	
Adj. R2

	
0.680

	
0.928

	
0.746

	
0.843

	
0.729

	
0.916








Note: This table reports estimates for the equally weighted portfolios. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively. Standard errors are corrected for autocorrelation and heteroscedasticity following Newey and West [78].
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