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Abstract

The Indian stock market and the investors’ confidence level was affected badly by 
COVID-19 crisis. World Business Council for Sustainable Development (2020) 
had stated that investor decision-making at the present time is influenced by the 
sustainability orientation of the companies. In the context of COVID-19 crisis, 
it is important to project investor behaviour in the post-lockdown phase to 
understand the stock market potential. This research has attempted to perceive 
the status of economic resurgence with respect to two Bombay Stock Exchange 
(BSE) green indices, that is, CARBONEX and GREENEX. A comparative analysis 
of such indices has been performed over the lockdown and unlockdown phases 
until 20 July 2021. This research attempted to find if the indices were significantly 
different in lockdown and unlockdown phases. A significant mean variance would 
indicate development in sustainable business operations since lockdown period 
and an increment in such values would draw better investment in Indian stock 
market in future, even amid further mild COVID waves with partial lockdowns. 
One-way between-the-groups ANOVA has been performed to see if the 
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means of CARBONEX and GREENEX indices are significantly varying in the 
aforementioned phases. A significant variance will help the Indian investors to 
look forward to the post-COVID economic reinstatement.

Keywords

COVID-19, BSE CARBONEX, BSE GREENEX, lockdown, unlockdown, investor 
behaviour

Introduction

The concept of sustainability in business emerged in 1987 as it was documented 
in UN World Commission on Environment and Development (Brundtland 
Commission Report). The essence of sustainability lies within environmental and 
social goals along with economic development. The concept of sustainability is 
equally applicable in a lower-middle income country like India. In recent days, 
traders across the world are thinking of going green and are trying to align their 
benevolent perspectives with strategic excellence (Martensen & Dahlgaard, 
2009). Business houses are experiencing a swing nowadays from mere profit 
maximisation to socio-economic value addition (Kootanaee, 2014).

As mentioned, the consciousness about the values of sustainable practices in 
the business domain is growing. Business practices like decreasing pollution, 
enhancing energy efficiency, waste reductions, and so on, are being considered by 
organisations as cost-saving measures (Shields, 2015). The goal is obtained 
through the introduction of new products, increasing market share, retention of 
assets, and other forms of value creations (Sacuia & Dumitru, 2013). The 
sustainability initiatives which create value for the organisations are worth being 
nurtured by the corporate sector over a long period of time.

The world is going through an unprecedented crisis related to coronavirus 
disease that originated in 2019 (COVID-19) in China. The entire world had 
witnessed an economic slowdown due to the ‘lockdown’ process to minimise the 
contagious and virulent effects of the deadly pathogen.

The environmental quality had improved worldwide during the lockdown 
period. Reports from various countries confirm the significant reduction in NOx 
(nitrogen oxides) and particulate matter (the dust particles) (Sicard et al., 2020). 
Air quality in the Indian capital New Delhi improved remarkably during this 
lockdown period (Mahato et al., 2020). In northern India, air pollution reached the 
20-year minimum (Gautam, 2020) during the lockdown phase due to the first 
wave of coronavirus.

The development of air quality could be a result of the reduction of pollutants 
from transport sources as well as industrial sources. As a result of surface transport 
cessation during the lockdown period, it is quite evident that air quality 
improvement was a direct impact of reduced air pollutant emission from vehicles. 
In addition to that, reduced industrial activities had brought down the impact 
across 22 cities in India ‘around 43, 31, 10, and 18% decrease’ in particulate 



Chowdhury et al. 45

matter, carbon dioxide, and nitrogen dioxide—the major air pollutants 
(Sharma et al., 2020, p. 1).

This environmental quality improvement is, however, a temporary phenomenon 
attributed to an unprecedented economic deadlock situation and cannot be 
attributed to the green performance of manufacturing units all over India. As the 
major manufacturing companies were either closed or reduced their scale of 
operation, the green business performance was affected during this lockdown 
phase.

At the same time, the COVID-19 crisis had a telling impact upon the stock 
market and investors’ confidence level. Since the beginning of March 2020, the 
downslide both in SENSEX and NIFTY had been remarkable and worrisome for 
the Indian economy (Singh & Neog, 2020). However, the revival in these market 
capitalisation indices has been observed of late since the effect of COVID-19 has 
faded away to some extent on Indian economy due to progress in vaccination 
programs (Thomas, 2022).

It is noteworthy that investor decision-making at the present time is influenced 
by the sustainability orientation of the companies (World Business Council for 
Sustainable Development, 2020). Investors across the world are more focused on 
sustainability reporting to understand the sustainable behaviour of the companies 
(McKinsey & Company, 2019).

This research has attempted to explore the performance of CARBONEX and 
GREENEX—the green and socially responsible indicators of stock performance. 
A comparative analysis of these indices has been performed across the three 
phases until July 2021—the lockdown, unlockdown as well as partial state-wise 
lockdown, to see if any change has happened in investment patterns over these 
phases of environmental quality changes.

Review of Literature

The review of literature tries to address the research problems mentioned in the 
preceding section of this article.

If the positive environmental practices increase in an organisation, then higher 
economic advantage will also be attained (Wagner, 2013). Hence, the enhanced 
environmental contribution by the Indian organisations may lead to long-term 
economic benefit superseding the detrimental effect of COVID-19 debacle.

Investors in India are well guided by the index providing an idea about 
environmental risk mitigation—the S&P BSE CARBONEX that helps in 
understanding the risk associated with climate-changing performance of the 
companies. This is as efficient as BSE SENSEX for investor decision making 
(Bhandari et al., 2020). Similarly, BSE GREENEX—the greenhouse gas-emission 
performance indicator of BSE-listed companies also guides the investors to invest 
in the companies posing lesser threat to the environment (Bhattacharya, 2013). 
There have been some criticisms for these indices as well. GREENEX and 
CARBONEX have been referred as the immature indices still in its nascence 
(Sharma & Jasuja, 2020). However, due to the low volatility of GREENEX, the 
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environment-conscious investors are more focused on this index (Choudhary & 
Jain, 2018). Most significantly, these socially inclined indices have drawn better 
investment in Indian economy compared to its market-capitalisation-based 
counterparts like SENSEX and NIFTY during previous stock market crisis periods 
(Tripathi & Bhandari, 2015).

Identified Research Gap

In the context of COVID-19 crisis, it is important to understand the investor 
behaviour in the post-lockdown phase as well as repeated partial lockdown phase 
of COVID second wave. The post-lockdown phase is characterised by 10 
unlockdown phases (June 2020 to March 2021) right before the COVID second 
wave. Further implementation of first state-wise lockdown in April 2021 during 
the second wave was observed in the state of Maharashtra and National Capital 
Region (NCR) of Delhi (The Indian Express, 2021). It was expected that the 
positive change in capital investment would take place during the unlockdown 
phases. However, it is essential to understand the alternate patterns of the recovery 
or downturn in Indian economy during pandemic. This research has made an 
attempt to identify the trend of economic journey with respect to CARBONEX 
and GREENEX during this COVID turmoil and the future of equity investment 
influenced by green indices over the conventional market capitalisation indices.

Problem Statement and Research Question

In consideration of the above factors, that is, the investor orientation towards the 
sustainability practices as well as the ill effect of COVID-19 on Indian stock 
market, the research question has emerged whether the green and sustainable 
business practices could possibly raise the investors’ confidence level in the post-
lockdown phase after the first wave?

There was a second wave of COVID-19 in India which started gearing up since 
March 2021 and finally attained a horrific peak in May 2021. Amid huge loss of 
lives, many Indian state governments had to take the ‘lockdown’ measure to 
control the pandemic breakout. Therefore, the research question further focuses if 
the green business performance could retain the investors’ confidence during 
COVID-19 resurgence.

Research Design and Methodology

On the basis of research problem as well as identified research gap, this study is 
designed to identify if the sustainable business indices are regaining their health 
effectively since the COVID-19 lockdown in March 2020 or not. A comparative 
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analysis of such indices has been performed across the lockdown, unlockdown as 
well as partial state-wise lockdown phases until July 2021. The variances of the 
mean indices values have been observed and are tested to see if the variance is 
significant or not. A significant variance would indicate substantial development 
in sustainable business practices across the various COVID-19 restrictive phases 
and an increment in such values would potentially draw better investment in 
Indian stock market with a possibility of resurgence of Indian stock market 
scenario.

Data Analysis and Interpretations

Pattern of CARBONEX in Lockdown, Unlockdown, and Partial 
Lockdown Phases

One-way between-the groups ANOVA has been used to identify if the means of 
CARBONEX Index are significantly varying in lockdown and unlockdown 
phases. Through the analysis, it has been attempted to ascertain whether the 
change is CARBONEX values over the aforementioned time frames are just 
happening due to chance and whether the change is statistically significant or not. 
Moreover, if happening by chance, this type of change cannot motivate the 
investors to invest in the Indian stock market in anticipation of resurgence from 
the ongoing crisis period, hence leading towards further economic stagnation or 
slowdown. However, if CARBONEX shows a significant change along with the 
lockdown–unlockdown–partial lockdown phases, the investors can expect a better 
carbon-emission performance of the Indian manufactures when the pandemic 
situation will improve, hence, ascertaining better investment by the sustainability-
conscious investors of India.

In this context, the null hypothesis (H0) is assumed as,

H0: The variance of CARBONEX value is not significant in lockdown, 
unlockdown, and partially lockdown phases in India.

The descriptive statistics are listed in Table 1.
The maximum mean value is observed in partial lockdown phase (data obtained 

since April 1, 2021). The lowest index value is observed in lockdown phase as 
expected due to crippled industrial operations. The standard deviation is maximum 
during unlockdown period as the industries were not operating in full capacity 
(were operating in phases) and carbon emission control protocols might not have 
been implemented as per the standards. The standard deviation is fairly low at the 
later stages with clear indication of operational recovery and consistency even 
amid the partial lockdown.

Table 2 shows that our calculated F ratio (323.026) is significant with p = .000 
at the 0.05 alpha level. Therefore, the null hypothesis that sates that ‘the variance 
of CARBONEX value is not significant both in lockdown and unlockdown phases 
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in India’ is not accepted. This research thus identifies that the mean CARBONEX 
values varied significantly according to the change in the lockdown status.

Both the Welch and Brown-Forsythe Tests (the tests that check homogeneity of 
variance and confirm robustness in ANOVA) are statistically significant at p>.05 
(Table 3); hence, the null hypothesis that there is no statistically significant 
difference in the means is not accepted. Therefore, it can be concluded that the 
mean difference is statistically significant.

Table 4 shows the mean difference of CARBONEX values between all phases 
(lockdown, unlockdown, and partial lockdown). Of note, the mean differences 
have been significant in case of all phases—between unlockdown (June 2020 to 
March 2021) and partial lockdown (April 2021 to July 2021); first lockdown and 
unlockdown; as well as first lockdown and unlockdown at 95% confidence level.

Table 3. Robust Tests of Equality of Means.

CARBONEX Values
Statistica df1 df 2 Sig.

Welch 1,322.399 2 168.503 .000

Brown-Forsythe 672.246 2 310.116 .000

Source: The authors.

Note: aAsymptotically F distributed.

Table 4. Multiple Comparisons.

Dependent Variable: CARBONEX Values
LSD

(I) 
Lock-
down 
Phases

(J) Lock-
down Phases

Mean  
Difference  

(I–J)
Std.  

Error Sig.

95% Confidence Interval
Lower  
Bound

Upper  
Bound

First 
lock-
down

Unlockdown –544.73425* 33.87698 .000 –611.3677 –478.1008
Partial  

lockdown
–1,015.11748* 39.97477 .000 –1,093.7448 –936.4901

Unlock-
down

First  
lockdown

544.73425* 33.87698 .000 478.1008 611.3677

Partial  
lockdown

–470.38323* 30.71476 .000 –530.7969 –409.9696

Partial 
lock-
down

First  
lockdown

1,015.11748* 39.97477 .000 936.4901 1,093.7448

Unlockdown 470.38323* 30.71476 .000 409.9696 530.7969

Source: The authors.

Note: *The mean difference is significant at the 0.05 level.
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Pattern of GREENEX in Lockdown, Unlockdown, and Partial 
Lockdown Phases

The same method has been applied in case of another sustainability index, that is, 
GREENEX. The null hypothesis (H0) is assumed,

H0: the variance of GREENEX value is not significant in lockdown, 
unlockdown, and partially lockdown phases in India.

The descriptive statistics are illustrated in Table 5. The maximum mean value is 
found in partial lockdown phase (data obtained since April 1, 2021). The lowest 
index value is found in lockdown phase as expected due to lack of industrial 
operations. The standard deviation is maximum during unlockdown period as the 
industries were operating in suboptimal capacity (were operating in sequential 
phases) and carbon emission control protocols were not practiced to the optimum 
level. The standard deviation is fairly low at present with clear indication of 
operational recovery and consistency amid the partial lockdown in many 
industrially developed states.

Our calculated F ratio (368.538) (Table 6) is significant with p = .000 at the 
0.05 alpha level. Therefore, the null hypothesis is not accepted. This research 
therefore concludes that the mean GREENEX values varied significantly across 
the change in lockdown stages. Hence, the unlockdown process has rejuvenated 
the greenhouse gas emission management status of Indian industries.

Both the Welch and Brown-Forsythe Tests are statistically significant at p>.05 
(Table 7); hence, the null hypothesis that there is no statistically significant 
difference in the means is not accepted. Therefore, it can be concluded finally that 
the mean difference is statistically significant.

Table 8 shows the mean difference of GREENEX values between all phases 
(lockdown, unlockdown, and partial lockdown). Of note, the mean differences 
have been significant in case of all phases at 95% confidence level.

Conclusion

The significant changes in CARBONEX and GREENEX over the consecutive 
post-lockdown phases (unlockdown and partial lockdown) had brought a silver 
line for Indian economy, which had been badly affected by the COVID-19 crisis. 
The pattern shown in this research will probably draw environment-conscious 
investor attention towards capital investment in India as the investors will be 
prone to invest if they find that the companies are practising sustainability. Carbon 
emission reduction and green business practices had evidently influenced investor 
decision as shown in this research with the varied values of green indices. 
However, the other control variables like third wave of Omicron COVID (January 
2022) as well as Government’s decision on borrowings of the listed companies 
might have played a significant role in moderating the investor behaviour in 
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reality. Nevertheless, the scenario with respect to the environment-friendly indices 
has definitely been encouraging as shown in Tables 9 and 10.

This research outcome has another dimension as well. If any further wave of 
COVID-19 becomes even more detrimental with ‘complete lockdown’, it will 

Table 10. Index: S&P BSE GREENEX.

Year Open High Low Close

2020 2,831.14 3,421.65 1,819.14 3,414.19

2021 3,417.26 4,826.65 3,416.51 4,508.53

2022 4,522.04 4,888.03 4,113.64 4,618.21

Source: BSE India (2022).

Table 9. Index: S&P BSE CARBONEX.

Year Open High Low Close

2020 1,977.31 2,280.13 1,213.19 2,274.48

2021 2,277.22 3,067.29 2,228.41 2,845.8

2022 2,850.68 3,011.43 2,582.56 2,851.43

Source: BSE India (2022).

Table 8. Multiple Comparisons.

Dependent Variable: GREENEX Values
LSD

(I) Lock-
down 
Phases

(J) Lockdown 
Phases

Mean  
Difference 

(I–J)
Std.  

Error Sig.

95% Confidence Interval
Lower 
Bound

Upper  
Bound

First 
lock-
down

Unlockdown –836.90326* 52.68803 .000 –940.5366 –733.2699
Partial  

lockdown
–1,678.95041* 62.17177 .000 –1,801.2376 –1,556.6632

Unlock-
down

First  
lockdown

836.90326* 52.68803 .000 733.2699 940.5366

Partial  
lockdown

–842.04716* 47.76991 .000 –936.0070 –748.0873

Partial 
lock-
down

First  
lockdown

1,678.95041* 62.17177 .000 1,556.6632 1,801.2376

Unlockdown 842.04716* 47.76991 .000 748.0873 936.0070

Source: The authors.

Note: *The mean difference is significant at the 0.05 level.

Table 7. Robust Tests of Equality of Means.

GREENEX Values
Statistica df1 df2 Sig.

Welch 1,859.214 2 170.295 .000

Brown-Forsythe 821.513 2 315.651 .000

Source: The authors.

Note: aAsymptotically F distributed.
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have impact on these sustainability equity indices for Indian stock market and can 
further retard the positive investor behaviour. Otherwise, the partial lockdown 
will not hinder the green business performance and will not affect Indian economy.

Limitation of the Study and the Scope of Future Research

This study has assumed a linear relationship between green business practices and 
investors’ response towards the green business practice without considering the 
effect of the control variables. This study has been performed using a simulated 
green business scenario using the lockdown and partial lockdown phase data with 
least industrial pollution. In this study, the green investment indices have been 
studied for three years 2020 to 2022, mostly the pandemic-stricken period.

The future study should include at least 5 year-time period after COVID-19 to 
come to a stronger inference on green investment behaviour in the Indian stock 
market.

In consideration of the aforementioned control variables (e.g., further COVID 
waves, more industrial automation and digitisation, Government policy, and 
further change in investor behaviour, etc.), the future study can be designed to 
project the future trend of investors’ green behaviour in India. The present research 
lays a foundation for this future research by showing a significant transition of 
investors’ decision so far towards sustainable business practices. However, 
comprehensive statistical modelling will help making the projection in the future 
studies accurately.
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