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After completing my Bachelors from Jesus and Mary College, Delhi University, I did my Masters in 

Financial Markets from Guru Gobind Singh Indraprastha University, India. I am in the final year of my 

PhD in the field of ‘Financial Well-being and Human Happiness”. My field of interest is 

interdisciplinary including financial markets, green finance and investments, behavioral economics, 

sustainable and responsible business with the focus of emerging markets. After my PhD, I wish to settle 

down for a career in mainstream academics, which shall also contribute to the betterment of the people 

and the society on the whole. 
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A B S T R A C T   

Sustainable living has emerged as the need of the hour for mankind in present times. Practitioners, as well as 
scholarship in the area, are divided over the comparison of financial returns from sustainable indexes vis-à-vis 
conventional indexes, causing investors’ dilemma. These questions loom larger during the times of global crises, 
such as COVID-19, which have brought sustainability concerns to the limelight. This dilemma of the investors 
leads us to approach the study on hand. We study the Thomson Reuters/S-Network global indexes (as a proxy for 
sustainability-based indexes), and their corresponding alternatives, using the daily closing prices from 1st 

January 2011 to 29th June 2020. We apply the time-frequency-based Granger-Causality test, and further attempt 
to understand the coherence between these indexes before and during the COVID-19 period by using the Wavelet 
Coherence and phase-difference mechanisms. Our results suggest short-run uni-directional causality from sus-
tainable indexes to conventional indexes whereas bi-directional causality in medium and the long-runs. The 
coherence is particularly stronger at low frequencies, indicating the long-run coherence with sustainable indexes 
in the lead during COVID-19. The results and conclusions of the study have important implications for different 
audiences. The portfolio and fund managers can prefer to invest in such markets to avail of higher returns over a 
longer period.   

1. Introduction 

The United Nation’s adoption of the Sustainable Development 
Agenda 2030 in September 2015 played a crucial role in broadening the 
sight of policymakers, practitioners, and researchers. Corporate sus-
tainability concerns have also gained further prominence since then. 
Opoku and Boachie (2020) conclude that foreign direct investment in 
the absence of stringent environmental regulations can increase emis-
sions and negatively impact the environment. Green et al. (2017) argues 
that the corporate sector should include the water, energy, environ-
mental, and food security-related issues in their decision-making pro-
cess. Stakeholders have started to evaluate companies not only based on 
growth efficiency but also on corporate sustainability. The consideration 
of sustainability-related factors by the investors, which began in 1990 
with the launch of Morgan Stanley Capital International (MSCI) KLD 400 
Social Index, continues to gain momentum in the wake of the Sustain-
able Development Agenda 2030. Theoretically, a new body of knowl-
edge has emerged in the name of sustainable investing, which studies 

the investment preferences, trends, and biases towards sustainable in-
dexes vis-à-vis conventional indexes. A recent study by Talan and 
Sharma (2019) reviews 213 papers and observes that the investment 
strategy focusing on Environment, Society, and Governance (ESG) 
approach is central to sustainable investments. 

According to GSIA (2018), both actual and relative levels of sus-
tainable investment have risen in almost all markets worldwide, 
including developing economies in Latin America and Africa. In addi-
tion, sustainable investment has witnessed a substantial increase of 34% 
since 2016 in developed regions like Europe, the US, Japan, Canada, 
Australia, and New Zealand. ESG integration remains the most common 
sustainable investment strategy in most of these regions (GSIA, 2018). 
The rise of sustainable investment paves the way for a shift towards 
renewable energy and curtailed overall energy consumption. Companies 
across the world primarily rely on fossil-fuel-based energy. Neufeld 
(2021) reveal that only 18% of the utility companies are aligned with the 
UN-SDG of Affordable and Clean Energy. Sustainable investment is 
instrumental in helping investors decarbonize their returns and invest in 
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Abstract
The pandemic has affected almost 74 million people worldwide as of 17 December 2020. This is the first study that attempts to
examine the nexus between the confirmed COVID-19 cases, deaths, meteorological factors, and the air pollutant namely PM2.5
in six South Asian countries, from 1 March 2020 to 30 June 2020, using the advanced econometric techniques that are robust to
heterogeneity across nations. Our findings confirm (1) a strong cross-sectional dependence and significant correlation between
COVID-19 cases, deaths, meteorological factors, and air pollutant; (2) long-term relationship between all the meteorological
variables, air pollutant, and COVID-19 death cases; (3) temperature, air pressure, and humidity exhibit a significant impact on the
COVID-19 confirmed cases, while COVID-19 confirmed cases and air pollutant PM2.5 have a statistically significant impact on
the COVID-19 death cases. In this way, the conclusion that high temperature and high humidity increase the transmission of the
COVID-19 infections can also be applied to the regions with greater transmission rates, where the minimum temperature is
mostly over 21 °C and humidity ranges around 80% for months. From the findings, it is evident that majority of the meteoro-
logical factors and air pollutant PM2.5 exhibit significant negative and positive effects on the number of COVID-19 confirmed
cases and death cases in the six countries under study. Air pollutant PM 2.5 provides more particle surface for the virus to stick
and get transported longer distances. Hence, higher particulate pollution levels in the air increase COVID-19 transmission in
these six South Asian countries. This information is vital for the government and public health authorities in formulating relevant
policies. The study contributes both practically and theoretically to the concerned field of pandemic management.

Highlights
• To examine the nexus among the COVID-19 confirmed cases, deaths,
meteorological factors, and the air pollutant namely PM2.5 in six South
Asian countries, from 1 March 2020 to 30 June 2020, employing ad-
vanced econometric techniques
• Strong cross-sectional dependence and significant correlation among
COVID-19 cases, deaths, meteorological factors, and the air pollutant

• Temperature air pressure and humidity exhibit a significant impact on
the COVID-19 confirmed cases in the six countries

• COVID-19 confirmed cases and air pollutant PM2.5 have a statistically
significant impact on the COVID-19 death cases

• Results assist government and public health authorities in formulating
the policies for containing, mitigating, and surveillance of COVID-19 in
different countries
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A B S T R A C T   

In 2020, ESG funds that invest in companies that score higher on environmental, social, and 
governance measures witnessed an increase in investment compared to 2019. Understanding the 
causal relationship and spillover between these two types of indexes may help investors deter-
mine if clean energy indexes follow the same trend as conventional indexes or the reverse. 
Additionally, investors would benefit from understanding this causation in both the pre- and post- 
Covid-19 eras. We conceive this study to plug this gap and advance the knowledge in this critical 
area. We study the causality and spillover between NASDAQ clean energy indexes, and their 
corresponding alternatives namely, NASDAQ Composite Index and NASDAQ Global Select Market 
Composite using the daily data and from 1 st January 2011 to 29 th June 2021. We apply the 
Granger-Causality test and the spillover models approach by Diebold and Yilmaz (2012) and 
Baruník and Křehlík (2018) to determine any medium-run, or long-run causality, and spillover 
between the indexes under reference, respectively. Our results suggest us to observe that both 
sustainable and green indexes exhibit bi-directional causality where both sets of indexes impact 
each other in the long-run. Additionally, after the emergence of the COVID-19 pandemic, the 
connectivity between the two sets of indices rose significantly. Our findings also suggest that the 
investors will not lose on risk-adjusted returns if they chose to go green. With the investors' ability 
to shift towards green investment without losing on financial returns, it shall become even easier 
for businesses to steer their operations.   

1. Introduction 

The 2015 Paris Agreement and goals 7 and 13 highlight the vital necessity of switching to clean energy to combat climate change. 
While substantial progress1 has been achieved in this direction since then, major challenges remain concerning effective and inno-
vative green finance tools and policies that can deal with the increasing need for green finance. In particular, the development of green 
finance is crucial to generate appropriate resources in the post-COVID world, as the pandemic has adversely impacted previously 
planned investments required to meet the Paris Agreement. While green finance instruments have been blossoming in recent years, 
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A B S T R A C T   

COVID-19 has slowed global economic growth and consequently impacted the environment as well. Parallelly, 
the environment also influences the transmission of this novel coronavirus through various factors. Every nation 
deals with varied population density and size; air quality and pollutants; the nature of land and water, which 
significantly impact the transmission of coronavirus. The WHO (Ziaeepour et al., 2008) [1] has recommended 
rapid reviews to provide timely evidence to the policymakers to respond to the emergency. The present study 
follows a rapid review along with a brief bibliometric analysis of 328 research papers, which synthesizes the 
evidence regarding the environmental concerns of COVID-19. The novel contribution of this rapid review is 
threefold. One, we take stock of the diverse findings as regards the transmission of the novel coronavirus in 
different types of environments for providing conclusive directions to the ongoing debate regarding the trans-
mission of the virus. Two, our findings provide topical insights as well as methodological guidance for future 
researchers in the field. Three, we inform the policymakers on the efficacy of environmental measures for 
controlling the spread of COVID-19.   

1. Introduction 

The novel coronavirus disease (also known as COVID-19), which 
emerged from Wuhan, China, in December 2019, has spread all over the 
world with over 112 million confirmed cases (as of 23rd February 2021) 
[2]. On the grounds of rising COVID-19 cases worldwide, the World 
Health Organization declared COVID-19 as a global health emergency 
on 30 January 2020 [3]. COVID-19 (SARS-CoV-2) is the third highly 
pathogenic human coronavirus that developed after the Severe Acute 
Respiratory Syndrome (SARS) and the Middle East Respiratory Syn-
drome (MERS). The rapid transmission of the virus is the biggest chal-
lenge of COVID-19. Governments worldwide are resorting to measures 
such as shutdowns, lockdowns, travel restrictions, maintaining social 
distancing, curbing social gatherings, etc., to control the spread of the 
virus. Reduction in the economic activities leading to slower global 
economic growth is the apparent result of these measures. The reduced 
economic activities lead to lower carbon emissions, improved air qual-
ity, low pollution levels, and enhanced ozone layer on the earth [4]. A 
growing body of evidence suggests that the atmosphere has an effect on 
the transmission of the novel coronavirus through inanimate surfaces, 

owing to meteorological factors such as temperature, humidity, wind 
speed, and rainfall [5–7]. Emerging literature observes that the speed of 
transmission of the SARS-CoV-2 is different across the countries due to 
the variability in air quality and pollutants, the nature of land and water. 
In this way, a growing literature in the field studies the bi-directional 
relationship between COVID-19 transmission and environmental 
conditions. 

Since the emergence and acceleration of COVID-19 have led to global 
pandemic situations, WHO [1] has recommended rapid reviews to 
provide timely evidence to the policymakers to respond to the emer-
gency. Some rapid reviews have attempted to study the COVID-19 
related research [8–11]. However, despite the availability of more 
than 120 empirical papers investigating the relationship between 
COVID-19 and the environment, no review on the environmental con-
cerns of COVID-19 is available. Such a review is severely required since 
the findings of the COVID-19-environmental relationship are inconclu-
sive and need to be synthesized. Such synthesis would not merely 
contribute theoretically towards the body of knowledge studying the 
pandemic transmission, but would also be immensely useful for the 
policymakers in controlling the spread of ongoing and future pandemics. 
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Abstract: ‘Sustainable investment’—includes a variety of asset classes selected while caring for the 
causes of environmental, social, and governance (ESG). It is an investment strategy that seeks to 
combine social and/ or environmental benefits with financial returns, thus linking investor’s social, 
ethical, ecological and economic concerns Under certain conditions, these indices also help to attract 
foreign capital, seeking international participation in the local capital markets. The purpose of this 
paper is to study whether the sustainable investment alternatives offer better financial returns than 
the conventional indices from both developed and emerging markets. With an intent to maintain 
consistency, this paper comparatively analyzes the financial returns of the Thomson Reuters/S-
Network global indices, namely the developed markets (excluding US) ESG index—TRESGDX, 
emerging markets ESG index—TRESGEX, US large-cap ESG index—TRESGUS, Europe ESG index—
TRESGEU, and those of the usual markets, namely MSCI world index (MSCI W), MSCI All Country 
World Equity index (MSCI ACWI), MSCI USA index (MSCI USA), and MSCI Europe Australasia Far 
East index (MSCI EAFE), MSCI Emerging Markets index (MSCI EM) and MSCI Europe index (MSCI 
EU). The study also focusses on the inter-linkages between these indices. Daily closing prices of all the 
benchmark indices are taken for the five-year period of January 2013–December 2017. Line charts and 
unit-root tests are applied to check the stationary nature of the series; Granger’s causality model, auto-
regressive conditional heteroskedasticity (ARCH)-GARCH type modelling is performed to find out 
the linkages between the markets under study followed by the Johansen’s cointegration test and the 
Vector Error Correction Model to test the volatility spillover between the sustainable indices and the 
conventional indices. The study finds that the sustainable indices and the conventional indices are 
integrated and there is a flow of information between the two investment avenues. The results indicate 
that there is no significant difference in the performance between sustainable indices and the 
traditional conventional indices, being a good substitute to the latter. Hence, the financial/investment 
managers can obtain more insights regarding investment decisions, and the study further suggests 
that their portfolios should consider both the indices with the perspective of diversifying the risk and 
hedging, and reap benefits of the same. Additionally, corporate executives shall use it to benchmark 
their own performance against peers and track news as well. 
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