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In recent years ESG (Environmental, Social and Governance) analysis has become an important 

part of the investment process given the increasing attention being paid to the sustainability and 

societal impact of investing in a company or business. In contrast to traditional stock indices, ESG 

ones are based on social responsibility criteria to screen and select their components.  According 

to the MSCI (Morgan Stanley Capital International) 2021 Global Institutional Investor survey (a 

survey of 200 asset owner institutions with assets totalling approximately $18 trillion) over three-

quarters (77%) of investors increased ESG investments ‘significantly’ or ‘moderately’ 
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behaviour, and whether their properties are the same for different groups of countries. For this 

purpose two different long-memory methods, specifically R/S analysis and fractional integration, 

are applied to MSCI data spanning the period 2007-2020. Therefore the present study is much 

more comprehensive than previous ones, such as Mynhardt et al. (2017), which focused on a 

smaller subset of indices and only carried out R/S analysis. Evidence of greater efficiency of the 

ESG indices would provide an additional reason for socially responsible investing, whilst a higher 

degree of predictability would provide opportunities to market participants to make abnormal 

profits by means of appropriately designed trading strategies.  

The layout of the paper is the following. Section 2 provides a brief review of the relevant 

literature. Section 3 describes the data and outlines the empirical methodology. Section 4 presents 

the empirical results. Section 5 provides some concluding remarks.  

2. Literature Review 
The PRI (Principles for Responsible Investment), which is a UN-supported network of investors 

whose aim is to promote sustainable investment, was the first to define ESG criteria on the basis 

of which a total score is calculated for each company, which reflects the level of corporate social 

responsibility (CSR) and determines the weight of the company in the ESG index. ESG data are 

used to compare the performance of conventional versus socially responsible indices and mutual 

funds. Statman (2000) found that ESG indices outperform conventional ones such as the S&P 500. 

Cortez et al. (2009) showed that they perform better in the European markets than in the US ones. 

Lopez et al. (2007) compared the financial performance of companies with social-responsible 

investment (SRI) with that of 
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no evidence that they outperform their conventional peers. Leite and Cortez (2013) confirmed that 

differences between SRI funds and conventional ones are not statistically significant.   

El Ghoul and Karoui (2016) concluded that high-CSR funds are outperformed by low-CSR 

ones as their investors derive utility from non-performance attributes. Cortez and Leite (2015) 

argued that in general ESG indices underperform 
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(2021), who analysed the Dow Jones, Eurostoxx, and Hang Seng monthly and weekly sustainable 

and traditional indices; high levels of persistence were observed in all cases and no differences 

were detected across markets. Persistence is a measure of market efficiency as discussed by 

Mandelbrot (1972) and Peters (1991, 1994). Previous studies analysing it for various financial 

markets also include Greene and Fielitz (1977), Lo (1991), Jacobsen (1995), Costa and 

Vasconcelos (2003), Onali and Goddard (2011), Caporale et al. (2016). 

)
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We analyse two sets of 12 ESG and conventional daily indices from the MSCI website 

https://www.msci.com/
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2.  This period is divided into contiguous A sub-periods with length n, such that A! = 

N, then each sub-period is identified as I", given the fact that a = 1, 2, 3. . . , A. Each element I" is 

represented as N# with k = 1, 2, 3. . . , N. For each I" with length n the average  is defined as: 

.  (2) 

3.  Accumulated deviations X#$" from the average  for each sub-period I" are defined 

as: 

.    (3) 

The range is defined as the maximum index X#$" minus the minimum X#$", within each 

sub-period (I"): 

   (4) 

4.  The standard deviation  is calculated for each sub-period I": 

.   (5) 

5.  Each range R%" is normalised by dividing by the corresponding S%". Therefore, the 

re-normalised scale during each sub-period I"&is R%"/S%". In step 2 above, adjacent sub-periods of 

length n are obtained. Thus, the average R/S for length n is defined as: 

 .   (6) 

6.  The length n is increased to the next higher level, (M - 1)/n, and must be an integer 

number. In this case, n-indices that include the start and end points of the time series are used, and 

Steps 1 - 6 are repeated until n = (M - 1)/2. 

7.  The least square method is used to estimate the equation log (R / S) = log (c) + 

H*log (n). The slope of the regression line is an estimate of the Hurst exponent H. (Hurst, 1951).  

ae

А!!!"#"$"%а"&"!!!#"$"%'"&
(
%)

(

%'
*"'* =å ==

=

ae

)eN(X a
k

1i
a

5
2 (--0..04T Q q 0.04338886 073cm 0437802386 4.91 662.494 -233f  50 0 0 0 0 0.3.63 220 0.45.4/TT46 178T56 1 T124!) Tj 2 (Q q 0.04338886 073cm 0437802386 4.91 662.494 -233f  50 0 
 0 -1630.57 935163300.571  -33f (62 1 Tf24!) Tj + (Q q 0.04338886 073cm 0437802386 4.91 662.494 -233f  253.63 0 -1630.57 93516304 -394  -33f (62 1 Tf24!) Tj 08 0 0M7.04338886 073cm 0437802386 4.91 662.494 -233f  253.63 0 -1630.57 935163086 189  -33f (62 1 Tf24!) Tj ET Q q 0.04362308 073cm 0437802386 4.91 662.494 -233f  253.63 0 -1630.57 93516316Tm .17 -33f (62 1 Tf24!) Tj + (Q q 0.04338886 073cm 0437802386 4.91 662.494 -233f  253.63 0 -1630.57 935163157 -117 -33f (62 1 Tf24!) Tj 08 0 0M7.04338886 073cm 0437802386 4.91 662.494 -233f  253.63 0 -1630.57 93516399 -1667 -33f (62 1 Tf24!) Tj ET Q q 0.04362308 073cm 0437802386 4.91 662.494 -233f  253.63Tc 3 0.0 0 0 -1630.57 935163 -24124 -33f (62 1 Tf24!) Tj .+ (Q q 0.04 0 086 073cm 0437802386 4.91 662.494 -233f  50 0 0 0 0 0.3.63 220 0.4m /.12
46 178T56 1 T1 (!) Tj ET Q q 0.04338886 073cm 0437802386 4.91 662.494 -233f  50 0 
 0 0 0.3.63 220 0.32015.1366 178T62 1 Tf (!) Tj ET Q q 0.04338886 073cm 0437802386 4.91 662.494 -233f  253.63 0 0 0.3.63 220 0.19280Tc046 178T62 1 Tf (!) Tj 30.57 162.0501 553073cm 0437802386 4.91 662.494 -233f  253.63 0 0 0.0437 0 0 0.3 -540266 178T62 1 Tf (=) Tj ET Q Q q 377.97232285 -.49 5521TT415. W n q 0.040904234172.1 04378023 461.26232285 -.49 5521TT253.63Tc 3/TT2c266 0 161.53 171.0204 . Tm Tm /TT52 1 T/TT!) Tj E30.57 162.0501 554172.1 04378023 461.26232285 -.49 5521TT256.94 0 0 276.94 37.535 Tm  -2 Tm /TT52 1 T/TT!) Tj ET Q q 0.042.0509 -65.1
TTm /7 -.1 Tm 13 22.3 - n q 0.04 w 1 j q 0.043388863 -11  04378023 05
591 9 -65.1
TTm /7 -.25347 40/TT44 .3.882 -2427 44 .3.q 0.043388863 -11  04378023 05
591 9 -65.1
TTm /7 - 253.6366 0.1 043766 0.1 336 -91.178m83 62 1 T.1 !) Tj ET Q q 0.043623083 -11  04378023 05
591 9 -65.1
TTm /7 - 253.6366 0.1 043766 0.1 37 32.1 178m83 62 1 T.1 !) Tj 30.57 162.0501 553 -11  04378023 05
591 9 -65.1
TTm /7 - 253.6366 0.1 043766 0.1 32 -129 178m83 62 1 T.1 !



7 

The Hurst exponent lies in the interval [0, 1]. On the basis of the H values three categories 

can be identified: the series are anti-persistent, and 
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noise process. We use parametric and semiparamet
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PACIFIC )8SGSHK)
V8SGS[[Y))))8SGSFPX)

)

 -0.034 
(-0.055,    -0.012) 

 

 -0.035 
(-0.056,    -0.012) 

 BRICS )SGSKZ)
V8SGSF\Y)))))SGSTPX)

)

 0.047 
(-0.016,     0.082) 

 

 0.046 
(-0.015,     0.081) 
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China and South Africa, and long memory (i.e., d > 0) is detected in the case of the India, World, 

Emerging Markets, EAFE and BRICS indices. 

Under the assumption of correlated errors the time trend is only significant for the World 

index, whilst in the remaining cases both the intercept and the time trend are 
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Series No deterministic 
terms An intercept An intercept and a 

liner time trend 

USA 
8SGSHU)

V8SGSUSY))))SGSSKX)
)

-0.042 
(-0.091,    0.004) 

 

-0.048 
(-0.091,    0.004) 

 
UK 

8SGSZ[)
V8SGFFSY)))8SGSKFX)

)

-0.075 
(-0.109,   -0.041) 

 

-0.076 
(-0.112,   -0.042) 

 
CHINA 

8SGSPT)
V8SGS[UY)))8SGSSFX)

)

-0.028 
(-0059,   
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Method White noise errors Autocorrelated errors 

Countries ESG Conventional  ESG Conventional  

USA -0.089*  
(-0.108,   -0.070) 

-0.089* 
(-0.108,   -0.067) 

0.008  
(-0.023,    0.054) 

-0.039 
(-0.090,    0.004) 

UK -0.027* 
(-0.049,   -0.002) 

-0.024* 
(-0.041,   -0.002) 

-0.082* 
(-0.122,   -0.033) 

-0.075* 
(-0.110,   -0.041) 

CHINA -0.020 
(-0.052,   0.004) 

0.007 
(-0.016,  0.034) 

-0.043* 
(-0.088,   -0.001) 

-0.028* 
(-0.059,   -0.001) 

INDIA  0.009* 
(-0.013,   0.033) 

 0.033+ 
(0.012,   0.052) 

 0.031 
(-0.009,   0.060) 

 -0.006 
(-0.031,   0.036) 

JAPAN -0.103* 
(-0.120,   -0.081) 

-0.100(
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As can be seen, with white noise errors, there are differences between the two sets of 

indices only in the case of India and the BRICS, where short memory (d = 0) characterises the 

ESG indices and long memory (d > 0) the conventional ones, and also in the case of South Africa, 

where the ESG index exhibits anti-persistence and the conventional one short memory instead. By 

contrast, when allowing for autocorrelation, differences are found in the case of the World, EAFE 

and Pacific indices, the ESG ones being characterised by short memory (d = 0)  and the 

conventional ones by anti-persistence (d < 0). 

In general, the fractional integration results confirm those based on the R/S analysis, 

namely there are no significant differences in terms of the degree of persistence between the two 

sets of indices. Further, higher persistence is found for emerging markets than for developed ones, 

the former appearing to be less efficient. These findings imply that trading and investment 

strategies based on the ESG indices are not more profitable, though there might be scope for 

abnormal profits in the case of the less efficient emerging markets (the BRICS in particular).  

Possible explanations for these results include different types of “camouflage” or 

“washing” (see Gray, 2006), namely the misrepresentation of a company’s ESG record by 

exaggerating its environmental credentials (“green washing”), overstating the impact of an 

investment on labour or human rights (“social washing”), creating the false impression of being 

LGBT (lesbian, gay, bisexual, and transgender) friendly (“pink washing”), signing up for the UN 

compact and using the UN logo to shift attention from controversial business practices (“blue 

washing”), or highlighting progress towards some Sustainable Development Goals (SDG) whilst 

hiding some questionable business practices in the pursuit of profit (“SDG washing”). In all such 

cases companies, despite their alleged ESG credentials, behave in the same way as conventional, 

profit-seeking ones and thus it is not surprising that the statistical properties of their stocks and the 

corresponding indices should be the same.  

In practice it is often difficult to identify “washing” given the existing regulations on ESG 

reporting; for instance, only on 10 March 2021 was the EU Regulation 2019/2088 proposed by the 
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European Council on 27 November 2019 approved by the European Parliament; this is an attempt 

to create a classification of green (sustainable) activities and regulate their disclosure. It is 

noteworthy that the BRICs countries are leaders in implementing ESG reporting practices. In 2020, 

they were among the top 20 countries in terms of ESG reporting regulations and the share of 

companies reporting on sustainability (India: 18 regulations, 98 % of reporting companies; Brazil: 

18 and 85% respectively; China: 15 and 78% respectively - KPMG, 2020; Van der Lugt, 2020). 

For example, in India, all listed companies are required to disclose sustainability information in 
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in its various forms); thus it is not surprising that their stocks should have the same persistence 

properties as those of conventional ones.  
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