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Abstract: This study investigates the integration of environmental, social, and governance (ESG)
equity indices with conventional indices in Brazil, Russia, India, China, and South Africa (BRICS)
individually and across all BRICS countries to better understand regional economic cooperation.
Accordingly, we look at daily returns from 13 July 2013 to 28 February 2018 for the Morgan Stanley
Capital International (MSCI) ESG indices and MSCI composite indices of the respective countries. To
analyze the integration between the ESG equity indices of the sampled countries with their regional
and across regional conventional counterparts, the Johansen Co-integration test is employed in this
study. Further, the vector error correction model (VECM) is applied to test the causality between the
sampled time-series. The impulse response function analysis further explains the impulse responses
of each country’s MSCI ESG returns to one standard deviation of innovations to MSCI composite
returns of the same country and across countries. Finally, the extent of the MSCI composite returns’
impact on the MSCI ESG returns in the same country indices, and cross-regional indices is examined
with variance decomposition analysis. The results suggest that all ESG equity indices are integrated
with conventional indices in all BRICS countries. Furthermore, there is a short-or long-run causality
between MSCI ESG and MSCI composite equity indices of China and South Africa. Moreover, the
study finds only short-run causality between conventional and non-conventional equity indices of
Brazil and Russia, whereas we find only long-run causality between India’s non-conventional and
conventional equity indices. Finally, the study finds that the all-individual country MSCI ESG equity
indices shows a long-run causality with MSCI composite equity indices of all other BRICS countries.
The findings also confirm the economic and financial cooperation between the BRICS countries.

Keywords: MSCI; environmental; social; governance; ESG; equity indices; Brazil; Russia; India; China;
South Africa; BRICS; cointegration analysis; VECM; impulse response function; variance decomposition

1. Introduction

The principle of responsible investment (PRI) paves the way for organizations to
incorporate environmental, social, and governance (ESG) criteria into their investment
strategies [1–3]. As a result of investor interest, ESG activity has increased in the last decade
with global assets incorporating ESG strategies reaching USD 60 trillion in 2016 [4,5].
The concept of a socially responsible investing (SRI) considers investments in terms of
ethical impact, as well as financial gains [2,6,7]. The burgeoning acceptability of ESG
investing has generated the need for ESG indices and rating agencies. Such indices provide
benchmark measures for investors to track the performance of their investments [4]. These
indices help boost ESG investing, as well as the implementation of responsible investment
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policies [3,4,8]. The 100 plus ESG rating and index providing agencies [3] are signs of
growing investor and portfolio manager interest in ESG index funds. Currently, there
are about 121 ESG indices. Morgan Stanley Capital International (MSCI), a renowned
index and ratings agency provider, runs more than 700 ESG indices [4]. Some other
important socially responsible investment indices are the Dow Jones Sustainability indices
(DJSI), the FTSE4Good indices, the FTSE Russell index, the Thomson Reuters indices,
and the S&P Dow Jones and RobeccoSAM indices [4,8]. These track the stock prices of
companies that fulfill ESG requirements. As such, these indices play a major role in the
global development of responsible practices [9] and the inclusion of sustainable practices
within organizations [10]. In addition, the indices are used as a source of investment and
performance tracking by individual investors, as well as portfolio/fund managers whose
core objective is financial return [11].

Thus, these ESG indices help investors monitor a firm’s sustainability performance,
as only companies that outperform their peers in an in-depth analysis of economic, envi-
ronmental, and social criteria are included on these sustainability indices. Hence, these
are different from conventional indices. The firms included on these indices are generally
known as sustainability leaders [12]. Many studies have examined the risk and return link-
age between conventional equity indices and sustainability indices [2,6,13–18], as investors
face greater diversification risk in SRI compared with conventional investing. The indices
are compared by evaluating the firms on the basis of financial ratios and overall business
performance [19–22]. These studies have generally been conducted in developed markets,
with few examining emerging markets [2,23,24].

Further, although various studies focus on ESG and SRI indices, no study has explored
the strength of ESG index integration with conventional composite equity indices. As
globalization increases, the integration of financial markets represents an advancement
in the securities markets. This has caught the attention of international investors, as
well as academic scholars, in terms of returns and the exploration of the relationships
within world stock markets [25]. There is a general belief that SRI indices are not as
globally integrated as general equity indices. Less integrated indices carry the risk of
mispricing from market to market [2]. A more integrated environment increases the
efficient allocation of resources, which generates productive investment opportunities, and
barriers to this environment impact efficiency [26]. However, integration also negatively
impacts diversification opportunities, and a well-integrated market allows the free flow of
capital, which can limit such advantages [27]. Thus, it is vital to understand the strength of
the integration of ESG indices compared to conventional indices in the emerging economy
context to improve our understanding from a regional perspective.

Our study aims to examine the integration of ESG equity indices and conventional
indices in emerging markets, specifically among Brazil, Russia, India, China, and South
Africa (BRICS). Our research question is: are ESG equity indices integrated with their
conventional counterparts (the general belief being no)? To answer this, we choose the
BRICS countries motivated by their unique dynamics compared with other emerging
markets since this economic bloc comprises one country from South America (Brazil), one
country from Africa (South Africa), and three from top emerging economies (Russia, China,
and India). The unique BRICS composition of distant and neighboring countries could help
us test the co-movement of financial markets, as scholars suggest [28] that co-movement
is greater in neighboring countries or those located in the same geographical area than in
those farther away. Exploring the integration strength between conventional equity and
ESG indices also helps us assess the significance of the BRICS bloc and its financial and
economic harmony.

To that end, we measure the integration of ESG equity indices with conventional
equity indices in each individual BRICS country, as well as cross-country integration
to understand regional economic and financial cooperation [29]. We use data from the
MSCI ESG indices and MSCI composite indices launched in 2010. We collect daily return
data from 13 July 2013 to 28 February 2018 of the selected indices, as the timing of the
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movements shows a significant relationship in the period of one day. We also explore the
short- and long-run dynamics of this relation, as this is key to understanding the potential
of emerging markets for portfolio diversification. This will help us find evidence regarding
the general belief that SRI indices are not globally integrated compared with general equity
indices [2]. Thus, our study contributes to the literature by providing empirical evidence on
the integration in emerging markets previously believed to have unintegrated composite
indices [30,31]. Our study also contributes by exploring the regional and cross-continental
impact of the integration of ESG indices and their conventional index counterparts.

The rest of the paper is organized as follows. The next section briefly discusses the
literature review. Section 3 explains the methodology. Section 4 presents the empirical
findings of the paper. Section 5 discusses the results, while the final section concludes.

2. Literature Review

As stated above, investors and researchers have shown recent interest in sustainable
or ESG equity indices. Several studies explore the return and volatility linkages and
comparisons among conventional and sustainability indices [13,15,17,18,32–38]. Some
believe that sustainable or responsible investment has the potential to be part of the solution
to social and ecological issues by transforming equity markets to increase accountability
among firms; hence, more research in this field is required to develop it as an applied field
of investment [39].

Scholars have employed different methods to compare the risk and return in sustainable
and conventional indices in their analyses. These include basic and simple methods, such as
calculating correlations and exponential smoothening to more complex and advanced econo-
metric techniques, such as auto-regressive conditional heteroskedasticity (ARCH) and the
vector auto-regressive (VAR) model [35,40–46]. Sadorsky [44] uses a multivariate generalized
ARCH (GARCH) model to examine the volatilities and conditional correlation among a stock
price index comprising socially responsible companies, oil prices, and gold prices and finds
similar results to investing in the S&P 500. However, Tse [46] finds a significant bi-directional
flow of information between the Dow Jones Industrial Average (DJIA) index and the index
future using a bivariate exponential GARCH (EGARCH) model.

Some recent literature compares the performance of firms included on sustainable
indices with those on conventional indices. Of these studies, 78% find that firms listed on
sustainable indices reflect better financial performance than those listed on conventional
indices [17,20,47–50]. Tularam et al. [18] study the relationship between the Australian
SRI market and 14 other markets in Europe and the U.S. They estimate SRI’s growth
globally at around USD 6.5 trillion, with USD 55 billion invested in Australia, using
a dynamic conditional correlation (DCC)-GARCH model. Charlo et al. [13] find that
socially responsible firms listed on the Spanish sustainability index, the FTSE4Good IBEX
(a sustainable market index partnership between the Financial Times Stock Exchange (FTSE)
group and the Spanish stock exchange), reveal higher profits for the same level of systemic
risk and are highly sensitive to market information. Additionally, Fowler and Hope [34]
indicate that after the inclusion of sustainably responsible indices in financial markets,
the fund managers use funds under the management of sustainable indices. Batista and
Francisco [51] find environment, human resource, and organization management as the
baseline for implementing sustainable practices among firms listed on the Corporate
Sustainable Index concerning the Brazilian stock market. Ortas et al. [42] argue that, in a
post-crisis scenario (2008), social and responsible investment strategies are less risky than a
conventional investment when markets are unstable. Other studies analyzing periods of
market crisis include [15,21,35,36,38,52,53]. Table 1 presents a summary of the systematic
literature review.
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Table 1. Integration of conventional equity indices with environmental, social, and governance (ESG) indices.

Author [Ref] Sampling Model Used Major Findings

Daugaard [32] 463 Articles and Books from
1972 to 2017

Systematic Literature Review,
Citation Links produced in

HistCite

The heterogeneous nature of
ESG investing, its costs and

motivations, and its
management literature origins.

Five emerging themes are
identified: the human element,

climate change, fund flows,
fixed income and the rise of

non-Western players.

Giese et al. [50] MSCI ESG Ratings data and
financial variables

Three transmission channels
within a standard discounted

cash flow model

Changes in a company’s ESG
characteristics may be a useful
financial indicator. ESG ratings

may also be suitable for
integration into policy

benchmarks and financial
analyses.

Talan and Sharma [39]

Journals indexed at the Web of
Science during 1989 and 2018.

Out of 225 Articles 213
selected

Systematic Literature Review
by Coding and Categorization

Sustainable investment is a
potential solution to social and

ecological issues by
transforming the financial

markets to have more
accountability for their impacts.

Alshehhi et al. [47]
132 papers from top-tier

journals (Scopus and ABDC)
1984 to 2017

Content Analysis

Literature is slowly replacing
total sustainability with

narrower corporate social
responsibility (CSR), which is

dominated by the social
dimension of sustainability,
while encompassing little to

nothing of environmental and
economic dimensions.

Balcilar et al. [40] DJSI- 1 January 2004–2
September 2015

DCC-GARCH and
MS-DCC-GARCH

Sustainable investments can
indeed provide diversification
gains for conventional stock

portfolios globally. A
unidirectional volatility

transmissions from
conventional to sustainable

equities. Dynamic correlations
are observed between

sustainable and conventional
stocks, particularly in Europe.

Charlo et al. [33] FTSE4Good IBEX from 2008
till 2013.

ANOVA, Mixed ANOVA,
Box’s test of equality of

variance, Mauchly’s sphericity
test, Greenhouse–Geisser’s

correction

The differences between
responsible and non-responsible
companies in terms of returns

are not significant. These results
support the thesis that the
market does not penalize

socially responsible investors.
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Table 1. Cont.

Author [Ref] Sampling Model Used Major Findings

Lokuwaduge et al. [54]

30 Companies of Australian
metal and mining sector
having highest market

capitalization

Janis–Fadner coefficient to
check Disclosure Index
Association, Pearson

chi-square, Fisher’s exact test,
Likelihood ratio

Given the diversity in reporting
of ESG, comparability of ESG

strategic performance is
problematic. There is a need of

ESG disclosure Index.

Miralles-Quiros et al. [12] DJSI Europe Index, 2001 to
2013,

OLS panel data method,
Hausman test, fixed or

random effect regressions

Sustainable development
significantly varies across

European markets.

Antonakakis et al. [52] DJSI-2002–2014 Non-parametric
causality-in-quantile approach

Aggregate economic policy
uncertainty (EPU) indicator and

some components have
predictive ability for real returns

of the U.S. sustainable
investments index.

De la Torre et al. [38] IPC 2008 to August 2013

Standard deviation and
Sharpe ratio levels, variance
ratio and a one-factor CAPM

spanning tests

SI strategy in Mexico is as
mean-variance efficient as the

broad market one, being a good
substitute of the latter in the

long term. Results also refuted
the assumption of a loss of

mean–variance efficiency in the
sustainable subset due to a

lower diversification.

Ur Rehman et al. [2] DJSI, MSCI ESG Asian
countries from 2002 to 2014

Mean variance analysis,
single- and multi-factor

models, Sharpe ratios and
Jensen’s alphas

No significant differences in the
returns or risk-adjusted returns

between the ESG indices and
the composite indices within

countries. Market volatility of
the ESG indices is higher than

the market volatility of the
conventional indices. Market
betas of DJSI and ESG equity
indices are significantly lower

than betas of the composite
equity indices. The overall

results indicate that the
performance of ESG equity

indices of many Asian countries
is similar to the performance of

conventional indices.

Charlo et al. [13] FTSE4Good IBEX from 2008 to
2015

Mean Group Analysis, Wilks’
lambda, a chi-square

Socially responsible
corporations obtain higher
profits for the same level of
systematic risk and show

greater sensitivity to market
changes, leverage levels and

company size.

Source: Synthesized by the authors.

Many studies have been conducted on U.S. sustainability indices [35,38,52,55], Eu-
rope’s sustainability indices [12,13,20,33,42,56] and on Australian markets [18,54]. How-
ever, few studies have looked at the economies of developing countries [2,39]. Indeed,
Alshehhi et al. [47] comment that emerging and developing countries lag behind developed
countries in comparisons to sustainable and conventional indices. Our study attempts to fill
this gap.
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Although several studies evaluate different sustainable indices around the world, such
as the Dow Jones Sustainability Index [12,22,52,55,57,58], the FTSE4Good-IBEX [13,33,59],
the IPC Sustainability (IPCS) index [38], and Corporate Environmental Sustainability
Reporting (CESR) index [42], no study compares between the Thomson Reuters Sustain-
able Indices and their conventional alternatives, namely the MSCI stock market indices
worldwide. Moreover, the extant literature does not examine the integration between the
sustainable indices and conventional market indices [44].

Thus, there is a need to understand better the integration of ESG equity indices
and conventional indices in emerging markets. Hence, our study is unique in that it
examines this largely ignored area in the literature in terms of sustainability investment
and investigates the cointegration of ESG equity indices with conventional equity indices
within each BRICS country and across these countries.

3. Methodology
3.1. Data Description

Our focus is on the integration of ESG and conventional equity indices in the emerging
BRICS economies. The quoted currency of these indices is the USD. This helps avoid local
inflationary pressure and currency fluctuations on the respective indices and enables con-
formity [30,60]. As stated above, we look at integration at the regional and cross-regional
level, analyzing the daily price of the selected indices from 13 July 2013 to 28 February 2018.
We collect our data from the MSCI equity indices and from Thomson Reuters Datastream.
The data are post-crisis period and range up to the latest period; therefore, they reflect a
realistic view of integration among BRICS financial markets.

3.2. Initial Data

The daily returns of the MSCI composite and ESG indices in five BRICS countries are
reported in Table 2, while the charts are provided in Figure 1. The results show that the
average (mean) returns of all the conventional and ESG indices are positive except the
Brazil MSCI composite equity indices. The mean daily returns of the MSCI ESG indices are
higher than the MSCI composite equity indices in Brazil, China, India, and South Africa.
The variation in daily returns of the MSCI ESG equity indices in China and South Africa is
higher than its counterpart in the equity indices. The highest returns are reported in the
China and South Africa ESG indices, while their volatility is also high. This supports the
basic theory of finance of "the higher the risk, the higher the return"; thus, ESG markets
in these two countries are riskier. The mean in the India indices is the third-highest, but
its volatility is lowest. This shows the stability of the India market in comparison with
other BRICS countries. The Brazil and Russia ESG index means are higher than their
conventional indices, but their volatility level is also lower. This shows investor trust in an
ESG based portfolio as they generate a higher return with a lower risk. These results align
with other studies that indicate that the ESG risk–return relationship is better than that of
conventional indices.
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Table 2. Descriptive statistics.

Mean SD Min Max Skewness Kurtosis Jarque-Bera Prob

BRICS-MSCI ESG INDICES

BRAZIL 0.0003 0.013 −0.088 0.067 −0.021 5.155 327.30 0.000
RUSSIA 0.00001 0.0147 −0.100 0.0775 0.1481 6.506 871.97 0.000
INDIA 0.0006 0.0085 −0.056 0.037 −0.417 5.300 421.80 0.000
CHINA 0.00073 0.012 −0.0640 0.0537 −0.235 5.288 384.26 0.000
SOUTH
AFRICA 0.000534 0.0184 −0.0450 0.0617 −0.0589 4.692 202.70 0.000

BRICS-MSCI COMPOSITE INDICES

BRAZIL −0.00032 0.0204 −0.146 0.1167 0.016 6.478 851.50 0.000
RUSSIA 0.000343 0.018 −0.12 0.145 0.357 9.972 3458.95 0.000
INDIA 0.000527 0.0087 −0.060 0.038 −0.533 5.931 684.68 0.000
CHINA 0.000518 0.011 −0.0640 0.060 0.006 6.138 693.67 0.000
SOUTH
AFRICA 0.00014 0.011 −0.0450 0.059 −0.092 4.699 205.61 0.000
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3.3. Model Framework

We focus on the cointegration between daily returns on conventional composite
indices (e.g., MSCI Brazil) and ESG indices (e.g., MSCI Brazil ESG leader Index). The
nature and extent of the cointegration between the daily returns of the two indices reflect
their level of integration. This also provides us with evidence of whether the “Law of One
Price” holds. For this, we use the Johansen cointegration and vector error correction model
(VECM) to investigate the long-term equilibrium and short-term dynamic relationship
between conventional and ESG equity indices in BRICS countries. Since most time-series
are non-stationary, direct regression will lead to “spurious regression” results.

Engle and Granger [61] show that a long-term, stable relationship exists between dif-
ferent economic time-series. Johansen’s [62] cointegration approach analyzes the long-term
integration between two or more time-series. Johansen’s approach consists of assessing the
rank of the matrix. Within this context, if r = 0, there is no cointegration between variables.
If 1 ≤ r ≤ k − 1, there are long-run relationships. If r = k, there is no cointegration because
all variables are integrated of order 0, I(0). Two likelihood ratio tests (trace and maximum
eigenvalue tests) are employed to determine the number of cointegrating vectors r. If the
time-series is cointegrated at a rank more than one, then the restricted VECM is recom-
mended. The VECM is widely applicable to examine long-term and short-term relations
among cointegrated variables [63–66]. If the conventional and ESG equity indices in BRICS
countries are cointegrated, then the VECM equation is as follows.

∆MSCIESGt = ϕ1 +
n

∑
i=1

β1∆MSCIESGt−i +
n

∑
j=1

γ1∆MSCICOMt−j + ε1ECTt−1 + µ1t,

where ϕ, β, γ are the coefficients of the polynomials, n is the optimal lag, and ECT is
the error correction term. The equation expresses the causality of the MSCI composite
(conventional) equity indices to the MSCI ESG equity indices in the respective BRICS
countries within and across the region. If the null hypothesis of all the coefficients of the
polynomials (i.e., ϕ = β = γ = 0) is rejected, then there is short-term Granger causality
from the MSCI composite equity indices to the MSCI ESG equity indices. The coefficient of
ECT shows the speed of adjustment toward equilibrium. If Ho : ε1 = 0 is rejected, then
the long-term Granger causality is established from right to left.

We also introduce the impulse response and variance decomposition function to estimate
the impact of one-time and one standard deviation shock to innovations in the equity indices
current and future values. The shock to one of the indices directly impacts that same variable
and spreads to other counterpart indices in the same country and across countries due to
the dynamic nature of the VECM. As the error term or innovations are usually correlated
and, thus, share some common factors, generally, transformation is applied to make them
uncorrelated. We apply the Cholesky ordering here as the ordering of impulse and response
variables has an important implication for our analysis. Further, for estimating the variation of
the indices for each random innovation, variance decomposition is also applied. The analysis
of this paper is conducted as per the following flow chart (Figure 2).
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Figure 2. Analysis flow chart.

4. Empirical Results
4.1. Unit Root and Cointegration Tests

The series in this study are all time-series, therefore, to avoid spurious regression, we
conduct the unit root test for each series. We use the augmented Dickey-Fuller (ADF) and
Phillips-Perron (PP) tests. Our results are presented in Tables 3 and 4. Table 3 shows the
test statistics for ADF and PP for the unit root test in the BRICS countries’ MSCI ESG equity
indices. All MSCI ESG series are stationary at level and up to lag 3, as the ADF and PP test
statistics are significant at 1%, rejecting the null hypothesis of the unit root. Similarly, the
MSCI composite series of the BRICS countries are also stationary at level and up to lag 3,
as shown in Table 4.

The conventional ADF and PP tests do not allow structural breaks in the series to
cause misleading results. We also account for the structural or regime shifts in the level and
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trends using the Zivot-Andrews [67] unit root test. The results are in the same direction
as observed in the ordinary series. All time-series of the MSCI ESG equity indices or the
MSCI composite indices are stationary at level after allowing one structural shift in the
data. However, these structural shifts appear at different dates for each series (see Table 5).
The MSCI ESG and MSCI composite stock prices in BRICS countries are stationary at level;
therefore, we can conduct a cointegration test between different markets.

Table 3. Unit root: MSCI ESG.

Variables
BRICS-MSCI ESG INDICES

ADF Test PP Test Remarks

Lag(0) Lag(1) Lag(2) Lag(3) Lag(0) Lag(1) Lag(2) Lag(3)

BRAZIL −30.43 *** −22.89 *** −21.52 *** −18.13 *** −30.61 *** −30.35 *** 30.56 *** −30.52 *** Stationary
RUSSIA −27.62 *** −22.60 *** −20.25 *** −18.33 *** −27.57 *** −27.60 *** −27.66 *** −27.66 *** Stationary
INDIA −28.26 *** −21.64 *** −20.13 *** −19.15 *** −28.29 *** −28.13 *** −28.37 *** −28.47 *** Stationary
CHINA −31.42 *** −23.19 *** −20.82 *** −18.91 *** −31.57 *** −31.35 *** −31.53 *** −31.60 *** Stationary
SOUTH
AFRICA −29.53 *** −22.89 *** −21.43 *** −20.03 *** −29.33 *** −29.46 *** −29.64 *** −29.65 *** Stationary

Note: *, ** and *** significant at 10%, 5%, and 1% level of significance. Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) significant
at the level of ***.

Table 4. Unit root: MSCI Composite.

Variables
BRICS-MSCI COMPOSITE INDICES

ADF Test PP Test Remarks

Lag(0) Lag(1) Lag(2) Lag(3) Lag(0) Lag(1) Lag(2) Lag(3)

BRAZIL −28.09 *** −21.67 *** −20.92 *** −17.56 *** −28.21 *** −27.97 *** −28.24 *** −28.17 *** Stationary
RUSSIA −28.74 *** −23.00 *** −20.50 *** −18.07 *** −28.76 *** −28.70 *** −28.78 *** −28.77 *** Stationary
INDIA −27.59 *** −21.49 *** −19.53 *** −18.73 *** −27.69 *** −27.46 *** −27.65 *** −27.79 *** Stationary
CHINA −29.78 *** −22.08 *** −20.31 *** −18.45 *** −30.05 *** −29.65 *** −29.90 *** −29.98 *** Stationary
SOUTH
AFRICA −28.35 *** −22.36 *** −21.05 *** −19.57 *** −28.17 *** −28.28 *** −28.46 *** −28.46 *** Stationary

Note: *, ** and *** significant at 10%, 5%, and 1% level of significance. ADF and PP significant at the level of ***.

Table 5. Unit root: structural breaks.

BRICS-MSCI ESG INDICES BRICS-MSCI COMPOSITE INDICES

Zivot-Andrews
Test Breaking Point Remarks Zivot-Andrews

Test Breaking Point Remarks

T-Statistics Date T-Statistics Date
BRAZIL −21.84 *** 21 Jan 2016 Stationary −21.33 *** 21 Jan 2016 Stationary
RUSSIA −27.72 *** 21 Jan 2016 Stationary −29.11 *** 17 Dec 2014 Stationary
INDIA −21.71 *** 20 Feb 2015 Stationary −27.74 *** 10 Jun 2014 Stationary
CHINA −23.31 *** 27 May 2015 Stationary −22.22 *** 27 May 2015 Stationary
SOUTH
AFRICA −29.70 *** 21 Jan 2016 Stationary −28.53 *** 21 Jan 2016 Stationary

Note: One-time break is allowed in both trend and intercept, and lag selection criteria is based on BIC. *, ** and *** significant at 10%, 5%,
and 1% level of significance.

Johansen’s cointegration test results are shown in Table 6 in two panels. In Panel
A, the cointegration results of two country-wise equity indices (i.e., conventional and
non-conventional) are presented. In Panel B, the cointegration of the MSCI ESG equity
indices of one country with the MSCI composite equity indices of the other BRICS countries
are included. Further, the lag selection criteria for all integrated series in both panels are
calculated by applying a simple VAR model. The results suggest that the MSCI ESG equity
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index for Brazil exhibits a long-run cointegrated relationship with the MSCI composite
equity index. Similarly, all individual countries’ conventional and non-conventional in-
dices show long-run cointegrated relationships. For the lag selection criteria, based on
Akaike’s Information Criterion (AIC) and the Final Prediction Error (FPE), seven (7) lags
are suggested for both Brazilian equity indices, which are higher than the other countries
in BRICS. For India and South Africa, the lag length suggested is four (4). In Panel B, the
cointegration of the non-conventional equity index of one BRICS country is tested against
all conventional equity indices of the other BRICS countries. The results suggest that the
China MSCI ESG equity index has a long-run cointegrated relationship with Brazil, India,
Russia, and South Africa MSCI composite indices based on eigenvalues and trace statistics.

Our objective is to determine how BRICS countries’ conventional equity indices
influence a single country’s ESG equity index. The same results are obtained for other
cross-regional combinations of conventional and non-conventional equity indices. We
provide evidence that the MSCI ESG is integrated with its MSCI composite index in the
same country and/or it has regional, as well as cross-regional, saturation. We also show
that the returns of these indices become similar in the long run. Additionally, the existence
of the “Law of One Price” in the long run is confirmed, as is the integration level. Our
results negate a common perception about ESG indices that these are not as fully integrated
as conventional indices. The maximum lag for each analysis in Panel B is 2.

Table 6. Cointegration test and lag selection.

Panel A: Country-Wise Eigen Value Trace Statistics Prob FPE AIC Lag Length

BRAZIL (BRA) 0.207 391.45 0.000 1.99 × 10−08 * −12.05750 * 7
RUSSIA (RUS) 0.162 298.69 0.000 2.67 × 10−08 * −11.76113 * 2
INDIA (IND) 0.129 233.36 0.000 5.10 × 10−10 * −15.72069 * 4
CHINA (CH) 0.134 243.41 0.000 2.56 × 10−09 * −14.10651 * 3

SOUTH AFRICA (SA) 0.148 269.21 0.000 1.47 × 10−09 * −14.66368 * 4

Panel B: Cross-Regional Eigen Value Trace Statistics Prob FPE AIC Lag Length

CH/BRA/IND/RUS/SA 0.128 232.70 0.000 3.83 × 10−20 * −30.52073 * 2
IND/BRA/CH/RUS/SA 0.130 235.60 0.000 3.24 × 10−20 * −30.68544 * 2
RUS/BRA/CH/IND/SA 0.128 232.30 0.000 2.37 × 10−20 * −30.99781 * 2
BRA/CH/IND/RUS/SA 0.134 243.09 0.000 1.60 × 10−20 * −31.39124 * 2
SA/BRA/CH/IND/RUS 0.127 230.06 0.000 3.87 × 10−20 * −30.50833 * 2

Note: *, ** and *** significant at 10%, 5%, and 1% level of significance.

4.2. Causality Analysis using the Vector Error Correction Model
4.2.1. Regional Analysis

Since we find that the time-series of both the conventional and unconventional equity
indices of the BRICS countries are cointegrated, we apply a Granger causality test under
the framework of the VECM to determine short- and long-run causality. Granger [68]
recommends that when series are cointegrated, the VECM is best suited to test causality
among series. We use the VECM Granger causality test by Engle and Granger [61] to
examine the direction of causality between the conventional and non-conventional equity
indices in the individual BRICS countries. The results are shown in Table 7. The first two
columns show the results for conventional and non-conventional equity indices in Brazil. In
Brazil, the MSCI ESG equity index returns are influenced by conventional equity indices at
lag seven. This shows short-run causality between the conventional and non-conventional
equity indices of Brazil. Further, the error correction term at lag one (i.e., ECTt-1) is
positive and significant in the Brazil MSCI ESG equity index equation with its counterpart
conventional index, indicating there is no long-run causality between these two equity
indices in Brazil. In Russia, the MSCI ESG equity returns are affected by the same indices
and the counterpart indices at lags one and two, exhibiting short-run causality. However,
no long-run causality is observed between the conventional and non-conventional equity
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indices in Russia, as the ECTt-1 are positive and significant, respectively. The India MSCI
ESG returns show long-run causality between the conventional index returns, as ECTt-1 is
negative and significant at the 1% level. Moreover, there is also short-run causality between
the India MSCI ESG returns and the MSCI composite returns at four lags, as coefficients of
all four lags of the MSCI composite returns are negative and significant at 1%. Similarly,
for China and South Africa, there is evidence of short-run and long-run causality between
the MSCI ESG returns and MSCI composite returns.

Table 7. Regional vector error correction model (VECM).

Variables BRAESG BRACOM RUSESG RUSCOM INDESG INDCOM

ECTt-1 0.24 ***(9.25) 0.53 ***(14.19) 0.17 ***(6.25) 0.57 ***(17.85) −1.19
***(−16.32)

−0.99
***(−13.08)

BRAESG L1 −0.86
***(−18.64)

−0.40
***(−5.89)

L2 −0.71
***(−13.70)

−0.46
***(−6.00)

L3 −0.64
***(−11.73)

−0.28
***(−3.53)

L4 −0.47
***(−8.63) −0.17 **(−2.12)

L5 −0.36
***(−6.82) −0.17 **(−2.35)

L6 −0.32
***(−6.62) −0.18 **(−2.40)

L7 −0.12
***(−2.96) −0.02(−0.36)

BRACOM L1 0.380 ***(8.40) 0.20 ***(3.01)
L2 0.36 ***(8.20) 0.33 ***(5.02)
L3 0.26 ***(6.00) 0.12 *(1.94)
L4 0.21 ***(5.29) 0.13 **(2.29)
L5 0.15 ***(4.18) 0.15 **(2.85)
L6 0.15 ***(4.35) 0.12 **(2.49)
L7 0.06**(2.05) 0.02(0.47)

RUSESG L1 −0.55
***(−14.09) −0.30 ***(6.59)

L2 −0.24
***(−6.99) −0.18 ***(4.42)

RUSCOM L1 0.21 ***(5.76) 0.08 *(1.94)
L2 0.06 **(2.04) 0.06 *(1.91)

INDESG L1 0.36 ***(4.25) 0.70 ***(8.03)
L2 0.43 ***(5.19) 0.62 ***(7.36)
L3 0.24 ***(3.12) 0.39 ***(4.86)
L4 0.12 *(1.73) 0.25 ***(3.61)

INDCOM L1 −0.43
***(−6.11)

−0.83
***(−11.43)

L2 −0.39
***(−5.36)

−0.65
***(−8.60)

L3 −0.22
***(−3.11)

−0.40
***(−5.48)

L4 −0.15 **(−2.28) −0.31
***(−4.68)

R-sq 0.33 0.33 0.17 0.30 0.32 0.28
Adj-sq 0.32 0.32 0.16 0.29 0.31 0.27
F-stat 55.13 55.36 67.86 142.55 87.14 71.37
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Table 7. Cont.

Variables CHESG CHCOM SAESG SACOM

ECTt-1 −1.50
***(−14.08)

−0.75
***(−7.32) −1.63 ***(−11.24) −0.85 ***(−6.19)

CHESG L1 0.48 ***(5.12) 0.54 ***(5.98)
L2 0.33 ***(4.14) 0.35 ***(4.52)
L3 0.17 ***(2.86) 0.26 ***(4.30)

CHCOM L1 −0.84
***(−9.64)

−0.97
***(−11.52)

L2 −0.51
***(−6.47)

−0.57
***(−7.53)

L3 −0.29
***(−4.60)

−0.41
***(−6.66)

SASESG L1 0.55 ***(4.19) 0.63 ***(5.04)
L2 0.47 ***(3.98) 0.47 ***(4.23)
L3 0.25**(2.46) 0.30 ***(3.11)
L4 0.10(1.34) 0.15**(2.02)

SACOM L1 −0.88 ***(−7.08) −1.03 ***(−8.72)
L2 −0.64 ***(−5.62) −0.70 ***(−6.49)
L3 −0.41 ***(−4.07) −0.51 ***(−5.34)
L4 −0.25 ***(−3.15) −0.32 ***(−4.21)

R-sq 0.32 0.24 0.29 0.23
Adj-sq 0.32 0.24 0.28 0.22
F-stat 113.58 77.46 74.96 55.13

Note: *, ** and *** significant at 10%, 5% and 1% level of significance.

4.2.2. Cross-Regional

We extend the analysis to a cross-regional examination of causality between conven-
tional and non-conventional equity indices for the BRICS countries. Table 8 presents the
results of cross-regional causality. In the first column, we present the causality of MSCI ESG
equity returns in China with four conventional equity indices in other BRICS countries. The
ECTt-1 is negative and significant, which shows that there is long-run causality between
the returns of the China MSCI ESG index and other BRICS countries’ conventional equity
returns. However, we find only short-run causality between China MSCI ESG and South
Africa MSCI composite indices. We find similar results for the India MSCI ESG returns.
Moreover, the Russia MSCI ESG returns are influenced by lag one and two returns of
China and India MSCI composite returns, showing short-run causality among them. The
ECTt-1 coefficient is also negative and significant in the Russia MSCI ESG return equation
with other countries’ conventional indices, offering long-run causality. We find similar
results for the South Africa MSCI ESG returns. However, the Brazil MSCI ESG returns
show long-run causality between all other BRICS countries’ counterpart equity returns,
as the coefficient of ECTt-1 is significant and negative. Moreover, there is also evidence of
short-run causality between the Brazil MSCI ESG returns and all other BRICS countries’
conventional indices, as the coefficient of lag one and two of all the MSCI composite returns
of the BRICS countries is negative and significant.
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Table 8. Cross-regional VECM.

Variables CHAESG INDESG RUSESG BRAESG SAESG

Cointeq1 −0.54 ***(−14.74) −0.06 ***(−7.60) −0.09 ***(−7.04) −0.57 ***(−14.41) −0.34 ***(−10.48)
CHESG L1 −0.24 ***(−6.87)

L2 −0.08 ***(−3.01)
INDESG L1 −0.435 ***(−16.47)

L2 −0.16 ***(−6.05)
RUSESG L1 −0.36 ***(−13.27)

L2 −0.19 ***(−7.43)
BRAESG L1 −0.08 **(−2.14)

L2 0.03(1.12)
SAESG L1 −0.22 ***(−6.39)

L2 −0.03(−0.99)
CHCOM L1 0.12 ***(4.49) −0.24 ***(−5.57) −0.06 *(−1.88) −0.29 ***(−8.31)

L2 0.02(1.15) −0.08 **(−2.34) −0.03(−1.05) −0.16 ***(−5.19)
INDCOM L1 0.03(0.83) −0.12 **(−2.51) −0.13 ***(−3.24) −0.14 ***(−3.65)

L2 0.01(0.36) −0.07 *(−1.71) −0.10**(−2.38) −0.05(−1.36)
RUSCOM L1 −0.01(−0.42) −0.02(−1.60) −0.10 ***(−5.10) 0.10 ***(5.55)

L2 −0.02(−0.93) −0.02(−1.41) −0.05 **(−2.40) 0.02(1.12)
BRACOM L1 −0.02(−1.37) 0.02 *(1.84) 0.14 ***(6.77) 0.09 ***(5.93)

L2 −0.01(−0.44) 0.02 *(1.77) 0.07 ***(3.81) 0.05 ***(2.96)
SACOM L1 −0.16 ***(−4.49) −0.08 ***(−3.14) 0.16 ***(4.12) −0.08 **(−2.34)

L2 −0.07 **(−2.22) −0.04 *(−1.73) 0.11 ***(2.98) −0.04(−1.31)
R-sq 0.32 0.21 0.18 0.28 0.24

Adj-sq 0.32 0.20 0.17 0.27 0.23
F-stat 73.58 39.58 33.62 58.85 48.54

Note: *, ** and *** significant at 10%, 5% and 1% level of significance.

4.3. Impulse Response Function Analysis

In addition, we conduct an impulse response analysis to examine the effect of innova-
tions on all variables of the MSCI ESG equity returns in the BRICS countries. We look at
the impulse responses of the MSCI ESG returns of each country to one standard deviation
of innovations to MSCI composite returns of the same country and across countries. In
Figure 3a, we illustrate the results of the impulse function response for the MSCI ESG of
the individual BRICS countries. The horizontal axis represents the number of impulse
response periods, the vertical axis represents the response intensity, and the solid line is
the impulse response curve. The first graph in the figure shows the negative response of
Brazil MSCI ESG returns from standard shocks stemming from the Brazil MSCI composite
returns. When one standard error shock in the conventional index returns affects the
non-conventional equity returns in Brazil, the effect is negative, and increasingly so. The
maximum response is in period nine when response intensity is −0.0023 and then stabilizes.
In Russia, the conventional index returns have a negative effect on the non-conventional
returns for 3 periods, and then stabilize in period 10. For the Indian MSCI ESG equity
returns, there is an increasing positive response to the standard shocks stemming from
conventional returns up to period six; then, there is a decreasing trend until period 10. The
China MSCI ESG equity returns show a positive response to the shock of conventional
indices in an increasing trend up to five periods, and then stabilizes. Similar results are
seen for South Africa MSCI ESG equity returns, which respond positively to standard
shocks in conventional equity indices.

Figure 3b shows our impulse response analysis of MSCI ESG returns of each BRICS
country with the MSCI composite returns of all the other countries. For Brazil, there is
a positive response in the MSCI ESG returns to the standard shocks in all BRICS con-
ventional indices in period four with an increasing trend. Thereafter, the response of
non-conventional equity returns remains positive and stabilizes to external shocks. We
find similar results for the China and India MSCI ESG return response to the shocks from
the other BRICS conventional market returns. For Russia, the response of the MSCI ESG
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returns to the standard shock in the conventional index returns of Brazil and South Africa
is positive with an increasing trend for two periods; however, the China and India conven-
tional index returns affect the Russia MSCI ESG returns positively with an increasing trend
up to four periods. There is a positive response of the South Africa MSCI ESG returns to the
standard shocks of China and India conventional returns in period four with an increasing
trend. However, the response is negative to the shocks from the Russia conventional market
with an increasing trend up to period 4 and then decreasing to period 10 (see Appendix A
for more details).

Sustainability 2021, 13, x FOR PEER REVIEW 14 of 25 
 

 

 

 
Figure 3. Cont.



Sustainability 2021, 13, 676 16 of 27Sustainability 2021, 13, x FOR PEER REVIEW 15 of 25 
 

 

 
(a) 

 
 

Figure 3. Cont.



Sustainability 2021, 13, 676 17 of 27
Sustainability 2021, 13, x FOR PEER REVIEW 16 of 25 
 

  

(b) 
Figure 3. Impulse and response function; (a) individual countries; (b) cross-regional. 

4.4. Variance Decomposition Analysis 
We use variance decomposition analysis to examine the extent of impact of the MSCI 

composite returns on the MSCI ESG returns in the same country indices and cross-re-
gional indices. First, the effects of the MSCI composite returns on the change in the MSCI 
ESG returns in the same country are shown in Figure 4a. The trend shows that as time 
goes by, the impact of the MSCI composite returns on changes in MSCI ESG returns de-
clines in all individual BRICS countries. However, the impact of MSCI composite returns 
on changes in MSCI ESG returns for all countries has an upward trend. In the case of 
specific countries, in Brazil, the MSCI composite returns impact on changes in its MSCI 
ESG returns, as shown in Figure 4b, reveal an upward trend. For India, the Brazil, Russia, 
and South Africa MSCI composite returns impact on the India MSCI ESG returns shows 
an upward trend, as well; however, the impact of the China MSCI composite returns 
shows a downward trend. This is similar in China, where the impact of the India MSCI 
composite returns shows a downward trend, while all other countries MSCI composite 
returns show an upward trend. Further, the impact of the Brazil and South Africa MSCI 
composite returns show a downward trend, while the China and India composite returns 
show an upward trend on changes in the Russia ESG returns. In South Africa, the impact 
of the China and India composite returns have an upward trend on changes in its MSCI 
ESG returns, while the Russia composite returns show a downward trend and the Brazil 
MSCI composite shows a mixed result. Our findings here suggest that the regional con-
ventional markets play an important role in the development of non-conventional mar-
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4.4. Variance Decomposition Analysis

We use variance decomposition analysis to examine the extent of impact of the MSCI
composite returns on the MSCI ESG returns in the same country indices and cross-regional
indices. First, the effects of the MSCI composite returns on the change in the MSCI ESG
returns in the same country are shown in Figure 4a. The trend shows that as time goes by,
the impact of the MSCI composite returns on changes in MSCI ESG returns declines in all
individual BRICS countries. However, the impact of MSCI composite returns on changes in
MSCI ESG returns for all countries has an upward trend. In the case of specific countries, in
Brazil, the MSCI composite returns impact on changes in its MSCI ESG returns, as shown
in Figure 4b, reveal an upward trend. For India, the Brazil, Russia, and South Africa MSCI
composite returns impact on the India MSCI ESG returns shows an upward trend, as
well; however, the impact of the China MSCI composite returns shows a downward trend.
This is similar in China, where the impact of the India MSCI composite returns shows
a downward trend, while all other countries MSCI composite returns show an upward
trend. Further, the impact of the Brazil and South Africa MSCI composite returns show
a downward trend, while the China and India composite returns show an upward trend
on changes in the Russia ESG returns. In South Africa, the impact of the China and India
composite returns have an upward trend on changes in its MSCI ESG returns, while the
Russia composite returns show a downward trend and the Brazil MSCI composite shows a
mixed result. Our findings here suggest that the regional conventional markets play an
important role in the development of non-conventional markets in the individual BRICS
countries (see Appendix B).
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Figure 4. Variance decomposition analysis; (a) individual countries; (b) cross-regional. 

5. Discussion 
The environmental, social, and governance equity indices are increasingly popular 

among investors concerned with sustainable and responsible investment [2]. Firms in-
cluded on environmental social and governance (ESG) equity indices have to reflect su-
perior sustainability performance and outperform their peers in an in-depth analysis of 
economics, environment, and social criteria. Based on this, these firms are considered sus-
tainability leaders [12]. Here, we study the newly developed MSCI ESG equity indices in 
the BRICS countries and examine their integration with their counterpart MSCI composite 
equity indices in the same countries and across these countries. The unit root diagnostic 
tests of ADF and PP suggest that all the times-series are stationary at level and at three 
lags. Further, the Johansen cointegration test confirms long-run integration between the 
two equity indices in the same country, as well across countries. Moreover, our findings 
suggest that there is a bi-directional spillover between the MSCI ESG equity indices and 
the MSCI composite equity indices in the same country, namely the returns of the MSCI 
ESG indices influence their counterpart composite indices, and vice versa. However, our 
findings reveal there is no long-run causality between conventional and non-conventional 
equity indices in the BRICS countries Brazil and Russia, although there is evidence of this 
in the remaining BRICS countries. Further, there is evidence of short-run causality be-
tween MSCI ESG and MSCI composite indices in all BRICS countries. This shows that the 
non-conventional markets in the BRICS countries are drawing investors, as well as their 
conventional markets. The short-run and long-run integration of these two indices may 
also suggest that investors are using the information of one index to predict the behavior 
of the other. 

It is important to investigate the cross-border financial market integration in the case 
of the BRICS countries, in particular, due to their economic and financial cooperation. Our 
study finds that there is long-run causality between MSCI ESG equity indices in one coun-
try and the MSCI composite indices of all other BRICS countries. This implies that one 
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5. Discussion

The environmental, social, and governance equity indices are increasingly popu-
lar among investors concerned with sustainable and responsible investment [2]. Firms
included on environmental social and governance (ESG) equity indices have to reflect
superior sustainability performance and outperform their peers in an in-depth analysis of
economics, environment, and social criteria. Based on this, these firms are considered sus-
tainability leaders [12]. Here, we study the newly developed MSCI ESG equity indices in
the BRICS countries and examine their integration with their counterpart MSCI composite
equity indices in the same countries and across these countries. The unit root diagnostic
tests of ADF and PP suggest that all the times-series are stationary at level and at three
lags. Further, the Johansen cointegration test confirms long-run integration between the
two equity indices in the same country, as well across countries. Moreover, our findings
suggest that there is a bi-directional spillover between the MSCI ESG equity indices and
the MSCI composite equity indices in the same country, namely the returns of the MSCI
ESG indices influence their counterpart composite indices, and vice versa. However, our
findings reveal there is no long-run causality between conventional and non-conventional
equity indices in the BRICS countries Brazil and Russia, although there is evidence of
this in the remaining BRICS countries. Further, there is evidence of short-run causality
between MSCI ESG and MSCI composite indices in all BRICS countries. This shows that
the non-conventional markets in the BRICS countries are drawing investors, as well as their
conventional markets. The short-run and long-run integration of these two indices may
also suggest that investors are using the information of one index to predict the behavior
of the other.

It is important to investigate the cross-border financial market integration in the case
of the BRICS countries, in particular, due to their economic and financial cooperation.
Our study finds that there is long-run causality between MSCI ESG equity indices in
one country and the MSCI composite indices of all other BRICS countries. This implies
that one country’s conventional market flows to the other countries’ non-conventional
markets. The impulse response analysis also shows that the Brazil and Russia MSCI ESG
equity returns respond negatively to one standard deviation shock in their counterpart
composite returns for a prolonged period and then stabilize. However, the China, India,
and South Africa MSCI ESG returns respond positively to the shock from the variations
in their counterpart composite returns. Moreover, all the individual country’s MSCI ESG
returns respond positively to one standard deviation shock from innovations in other
countries’ composite returns for the first three to four periods and then stabilize. The
variance decomposition analysis assesses the role of each of the BRICS conventional and
non-conventional markets on the other’s movement. The results show that all ESG equity
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markets in the BRICS countries are affected by the ESG markets, as well as their counterpart
composite markets. Moreover, these non-conventional markets are also influenced with
other country’s conventional markets.

Our findings suggest that the Brazil and Russia conventional and non-conventional
markets are comparatively independent with in the same country in long-run; however,
across regions there is a long-run causality between their non-conventional and other
regions conventional markets. This then provides an opportunity for Brazil and Russia’s
local investors to diversify their investments by investing in different markets. Further,
there is evidence of integration among all BRICS conventional and non-conventional
markets. Our findings align with those of Naidu et al. [69] and Nashier [70], who conclude
that the BRICS countries’ stock markets are integrated. However, our study is unique
in that is differs from the perspective of conventional and non-conventional markets.
Moreover, our study uniquely uses most cointegration models, the Johansen cointegration
test, the vector error correction model, the impulse response function, and the variance
decomposition analysis to test integration level. Using such multiple measures increased
the reliability of our study.

Our findings imply that the importance of socially responsible practices has been
increasing in emerging economies, along with investor interest, namely socially responsible
equities are as attractive to investors as other equities today. At the same time, our results
suggest that investors using ESG indices for diversification will no longer enjoy such
benefits based on the stronger integration of the two indices. The BRICS ESG indices show
the same stochastic trend as of the composite indices. The integration of Asian ESG indices
with regional and cross-continental composite indices implies close economic cooperation
and a regional flow of investment without barriers. This also validates the formation of
BRICS to further enhance economic cooperation, from a globalization perspective, and the
use of ESG criteria in investment and the construction of portfolios. Further, the findings
suggest a flow of information between the two different equity indices within and across
countries due to market integration.

For investors, it will be easy to adjust their investment strategies by predicting the
behavior of one equity index by using information from the other. Financial managers
and professionals can obtain more insights regarding their investment decisions and make
adjustments in their investment portfolios by considering both types of equity indices from
diversification of risk and hedging [40,44]. Additionally, for policymakers, our findings are
relevant in responding to increasing financial interactions across borders. Governments can
use this information while drafting public policies related to non-conventional financial
markets. Further, our findings are valuable in the context of economic and political changes
occurring in China and India and how these will affect conventional and non-conventional
markets within or across borders both.

6. Conclusions

Our study examines the integration between ESG and composite indices in the BRICS
countries. The BRICS composition is unique in that it comprises the three largest emerging
economies, as well as one in South America and one in Africa. Further, we widen our
scope so that each BRICS country’s ESG indices is examined against counterpart composite
indices in that country and against all other BRICS countries. Our results confirm that the
ESG indices in the BRICS countries are cointegrated with their composite counterparts and
this integration is not limited to country-level composite indices but is also integrated with
the other BRICS countries’ composite indices. This implication is that the socially respon-
sible indices of the emerging economies are well integrated with each other’s composite
indices. This integration is most substantial in India, China, and South Africa.

The results also depict that the Brazil and Russian conventional and non-conventional
markets have no long-run causality between them. However, there is evidence of short-run
causality between conventional and non-conventional markets in these countries. Further,
the economic and financial cooperation between BRICS countries makes a stronger case
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to investigate the cross-border financial market integration. The findings show a long-
run causality between MSCI ESG equity indices of one country with MSCI composite
equity indices of all other BRICS countries. These results suggest that there is a flow
of information between conventional and non-conventional markets across countries.
Moreover, mixed results are found in case of impulse response analysis, where Brazil
and Russia MSCI ESG equity returns respond negatively, and China, India, and South
Africa MSCI ESG equity return respond positively to one standard deviation shock in their
counterpart composite returns for a prolonged period and then stabilize. However, the
results of impulse response analysis across countries show consistent results. All individual
country’s MSCI ESG returns respond positively to one standard deviation shock from all
other countries’ counterpart indices.

Our results imply that non-conventional equity indices have not been fully developed
to the extent that they show sustainable integration with conventional equity indices in the
BRICS countries. Therefore, these sustainable or non-conventional equity indices need to
be promoted further to become fully integrated in the financial systems in these countries
However, as in all studies, ours has some limitations. First, our scope is limited to BRICS
countries and the post-crisis period. Further studies should consider other countries and
other time periods and the integration of ESG indices with composite indices, as well as
the impact of structural breaks on integration. Second, individual behavioral preferences
depend on the social and cultural context, so further studies should incorporate the impact
of ESG considering the investment context. Future research can investigate investment
portfolios based on the traditional index and its ESG counterpart using the 1/N rule,
mean-variance framework, and Black-Litterman model, among others. Comparison can
be made between these portfolios and a conventional index to gauge the value of ESG in
terms of diversification. Measures, such as value-at-risk and the expected shortfall, can be
employed to evaluate investment performance.
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Appendix A

Panel A. Impulse Response Function: Country-Wise.

Response of
BRAESG

Response of RUSESG Response of INDESG Response of CHESG Response of SAESG

Period BRAESG BRACOM RUSESG RUSCOM INDESG INDCOM CHESG CHNCOM SAESG SACOM
1 0.013023 0.000000 0.015122 0.000000 0.008062 0.000000 0.012054 0.000000 0.011860 0.000000
2 0.004437 −0.000316 0.008866 −0.000438 0.002842 0.000568 0.004128 0.001868 0.004949 0.001907
3 0.003160 −0.000408 0.007769 −0.002245 0.001880 0.000595 0.003487 0.002700 0.003890 0.002057
4 0.001046 −0.001499 0.009130 −0.002717 0.000838 0.001051 0.002871 0.003037 0.002597 0.002449
5 0.001943 −0.001470 0.008669 −0.002637 0.000135 0.001146 0.003504 0.003684 0.002079 0.002319
6 0.001738 −0.001864 0.008534 −0.002746 0.000290 0.001441 0.003303 0.003253 0.003396 0.002751
7 0.001654 −0.001337 0.008669 −0.002765 0.000303 0.001361 0.003309 0.003231 0.003303 0.002530
8 0.002438 −0.002192 0.008638 −0.002748 0.000368 0.001262 0.003273 0.003171 0.003342 0.002468
9 0.002519 −0.002349 0.008623 −0.002753 0.000440 0.001243 0.003330 0.003309 0.003185 0.002418

10 0.002189 −0.002086 0.008635 −0.002754 0.000449 0.001208 0.003311 0.003263 0.003061 0.002406

Panel B. Impulse Response Function- Cross- Regional

Response of BRAESG Response of CHESG

Period BRAESG CHNCOM INDCOM RUSCOM SACOM CHESG BRACOM INDCOM RUSCOM SACOM
1 0.012081 0.002951 0.002227 0.004128 0.002398 0.010100 0.002852 0.003892 0.001728 0.004045
2 0.004153 0.001415 0.001477 0.003056 0.002626 0.002230 0.003606 0.001520 0.002003 0.003214
3 0.003353 0.001816 0.001507 0.003656 0.002586 0.002163 0.003697 0.001349 0.001774 0.003487
4 0.002211 0.002371 0.002124 0.003891 0.002900 0.002276 0.004140 0.001603 0.002156 0.004051
5 0.002583 0.002135 0.001931 0.003874 0.002932 0.002159 0.004045 0.001486 0.002087 0.003766
6 0.002611 0.002118 0.001910 0.003787 0.002895 0.002243 0.003989 0.001513 0.001990 0.003804
7 0.002760 0.002141 0.001914 0.003766 0.002838 0.002316 0.003976 0.001541 0.002039 0.003803
8 0.002750 0.002124 0.001911 0.003778 0.002858 0.002299 0.003979 0.001530 0.002032 0.003780
9 0.002751 0.002125 0.001906 0.003781 0.002857 0.002299 0.003976 0.001531 0.002020 0.003791

10 0.002738 0.002129 0.001910 0.003777 0.002855 0.002298 0.003978 0.001532 0.002030 0.003790

Cholesky Ordering: CHNCOM INDCOM RUSCOM
SACOM BRAESG

Cholesky Ordering: BRACOM INDCOM RUSCOM
SACOM CHESG

Response of INDESG Response of RUSESG

Period INDESG BRACOM CHNCOM RUSCOM SACOM RUSESG BRACOM CHNCOM INDCOM SACOM
1 0.007873 0.001671 0.002862 0.001043 0.001308 0.013626 0.003818 0.003296 0.001920 0.003336
2 0.003957 0.002086 0.001087 0.001089 0.001383 0.007454 0.003004 0.002338 0.001247 0.002093
3 0.004192 0.002051 0.000551 0.001142 0.001654 0.006346 0.001878 0.003604 0.001298 0.001436
4 0.004603 0.002064 0.000880 0.001429 0.001937 0.007544 0.001150 0.004415 0.001856 0.000882
5 0.004344 0.002165 0.000804 0.001296 0.001764 0.007023 0.001340 0.004242 0.001781 0.000975
6 0.004417 0.002096 0.000793 0.001245 0.001775 0.006976 0.001368 0.004189 0.001686 0.001034
7 0.004436 0.002076 0.000849 0.001290 0.001768 0.007160 0.001383 0.004134 0.001723 0.001048
8 0.004419 0.002096 0.000834 0.001271 0.001754 0.007118 0.001421 0.004121 0.001712 0.001068
9 0.004426 0.002089 0.000831 0.001267 0.001764 0.007107 0.001421 0.004121 0.001700 0.001070

10 0.004424 0.002089 0.000834 0.001277 0.001763 0.007120 0.001412 0.004124 0.001709 0.001064
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Cholesky Ordering: BRACOM CHNCOM RUSCOM
SACOM INDESG

Cholesky Ordering: BRACOM CHNCOM INDCOM
SACOM RUSESG

Response of SAESG

Period SAESG BRACOM CHNCOM INDCOM RUSCOM

1 0.009766 0.003503 0.005695 0.002485 0.001881
2 0.004223 0.003108 0.003006 0.001213 0.000973

3 0.003804 0.001929 0.004033 0.001559
-

0.000488

4 0.003077 0.001536 0.005127 0.001732
-

0.000629

5 0.002941 0.001736 0.004639 0.001695
-

0.000519

6 0.003144 0.001690 0.004678 0.001693
-

0.000564

7 0.003210 0.001731 0.004676 0.001678
-

0.000463

8 0.003209 0.001759 0.004628 0.001681
-

0.000456

9 0.003222 0.001748 0.004644 0.001680
-

0.000475

10 0.003210 0.001746 0.004647 0.001679
-

0.000469

Cholesky Ordering: BRACOM CHNCOM INDCOM RUSCOM
SAESG

Appendix B. Variance Decomposition Analysis- Cross Regional

Variance Decomposition of BRAESG Variance Decomposition of CHESG

Period SE BRAESG CHNCOM INDCOM RUSCOM SACOM SE CHESG BRACOM INDCOM

1 0.013506 80.01359 4.775235 2.718691 9.339867 3.152613 0.012027 70.52876 5.624658 10.47077
2 0.014835 74.15453 4.868091 3.244827 11.98506 5.747495 0.013389 59.67977 11.79273 9.737128
3 0.016030 67.88988 5.452966 3.662674 15.46805 7.526423 0.014654 52.00166 16.20922 8.976628
4 0.017191 60.68299 6.643144 4.711836 18.57139 9.390637 0.016146 44.82405 19.92723 8.379601
5 0.018278 55.67473 7.241182 5.284090 20.91949 10.88051 0.017392 40.17513 22.58591 7.952103
6 0.019281 51.86666 7.713524 5.729935 22.65741 12.03247 0.018551 36.77314 24.47501 7.654536
7 0.020245 48.90311 8.115359 6.091340 24.01130 12.87889 0.019654 34.14798 25.89622 7.433475
8 0.021167 46.42540 8.431165 6.387666 25.15120 13.60456 0.020692 32.04306 27.06080 7.253396
9 0.022050 44.33713 8.697627 6.633482 26.11662 14.21514 0.021681 30.31199 28.01181 7.105997

10 0.022898 42.54562 8.929895 6.847350 26.93982 14.73731 0.022627 28.86070 28.80791 6.982127

Variance Decomposition of INDESG Variance Decomposition of RUSESG

Period SE INDESG BRACOM CHNCOM RUSCOM SACOM SE RUSESG BRACOM CHNCOM

1 0.008704 81.81116 3.687152 10.80889 1.435456 2.257343 0.015031 82.18285 6.451264 4.807598
2 0.010002 77.59742 7.142512 9.366823 2.271867 3.621382 0.017376 79.90150 7.816654 5.408499
3 0.011233 75.45843 8.996943 7.668304 2.835551 5.040770 0.019039 77.66767 7.484561 8.088667
4 0.012577 73.57919 9.870140 6.605403 3.551848 6.393418 0.021081 76.15199 6.401688 10.98351
5 0.013682 72.26290 10.84469 5.927424 3.898621 7.066366 0.022752 74.90651 5.842982 12.90584
6 0.014711 71.51678 11.40992 5.417102 4.087879 7.568322 0.024283 74.01325 5.446821 14.30613
7 0.015682 70.93963 11.79363 5.060407 4.274686 7.931642 0.025768 73.44757 5.125251 15.27880
8 0.016590 70.47978 12.13455 4.774111 4.406845 8.204722 0.027162 72.97436 4.886738 16.05309
9 0.017452 70.11681 12.39758 4.540550 4.509125 8.435935 0.028483 72.58438 4.692617 16.69151

10 0.018274 69.81107 12.61413 4.349313 4.600826 8.624658 0.029750 72.26359 4.526837 17.22277
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Variance Decomposition of SAESG

Period SE SAESG BRACOM CHNCOM INDCOM

1 0.012239 63.66745 8.190332 21.65597 4.123890
2 0.013738 59.97756 11.61872 21.97482 4.052337
3 0.015029 56.52426 11.35596 25.56568 4.462602
4 0.016352 51.29104 10.47572 31.42699 4.891519
5 0.017427 48.00427 10.21476 34.75438 5.252063
6 0.018480 45.58303 9.919773 37.31570 5.510168
7 0.019486 43.71182 9.710884 39.32001 5.697732
8 0.020434 42.21611 9.571448 40.88646 5.857901
9 0.021345 40.96900 9.442510 42.20533 5.988187

10 0.022217 39.90312 9.333199 43.33298 6.098450
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