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Abstract

Despite a profound evidence of the human unsustainable behaviours’ impact on the environment, stark disparities prevail on this
narrative especially in the context of the current epidemiological situation ushered by the COVID-19. The ongoing pandemic is a
global public health concern due to its sagacious impacts on environmental sustainability, social responsibility and people’s
quality of life. This study primarily focuses on analysing the impact of COVID-19 (COV) on the environmental awareness (EA),
sustainable consumption (SC) and social responsibility (SR). Additionally, we aspire to investigate the impact of demographics
of generations and religion on the proposed nexus in this study. The data was collected from 700 participants of different age
groups and religious backgrounds in Malaysia, and structural equation modelling (SEM) was used to analyse this data and test the
hypotheses. The findings indicate that COVID-19 has a significantly positive impact on EA, SC and SR, and the generations and
religiosity moderate the relationship between COVID-19 and its impact on sustainable behaviours. This study contributes to
analyse the difference in the perception of EA, SC and SR among the people that eventually will stimulate the scientific reasoning
among the governments, policymakers and scientists to develop a holistic framework to combat unprecedented event such as
COVID-19 and ensure the authentication of sustainable environment and exceptional quality of life. The policymakers in
Malaysia may use the findings of this study to inspect the social and environmental aspects of the people during the transfor-
mation events.
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Introduction

COVID-19 is an infectious disease caused by SARS-CoV-2
(severe acute respiratory syndrome coronavirus 2), initially
identified in China’s Hubei (Wuhan) district in late
December of 2019 WHO World Health Organisation
(2020). The World Health Organization (WHO) declared it a
global pandemic on 11 March 2020; as of 13 December 2020,
it has affected 218 countries and territories with more than
72.07 million confirmed positive cases and 1.61 million
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deaths WHO World Health Organisation (2020). Scientists
across the world have used several epidemic and mathematical
models to predict and warn the precipitous increase in fatality
rate due to the outbreak of unmitigated virus (Adam 2020;
Nawaz et al. 2020). However, these reputable models are not
applicable for developing countries as these offer limited ex-
planation and guidance to the policymakers about the spread
of COVID-19 infection and mitigation strategies Nawaz et al.
(2020). Instead of relying on reputable models, developing
countries managed to mitigate the spread of the virus through
rapid governance response, continuous surveillance of the
pandemic-affected areas and integration of various resources
such as health, education, defence and media Nawz et al.
(2020). Nonetheless, the predictions of distressing and uncon-
ventional models forced governments around the world to
immediately impose stringent containment measures such as
restriction of movements; social distancing; closure of
schools, businesses and public places; cancellation of major
events; prohibition of large public gatherings; and closures of
national borders (Asayama et al. 2020). Meanwhile,
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environmental and social behaviours during this epidemic sit-
uation have created a huge panic among the general public
which needs to be addressed on immediate basis (Huo et al.
2021a). The disasters like COVID-19 notoriously pose serious
economic and environmental impacts that may surpass the
capacity of the affected countries to compete with the use of
their assets (Huo et al. 2021b).

While the draconian containment measures are keys to halt
the spread of COVID-19 infection, there is an ongoing debate
in the world whether to characterise the emergence of
COVID-19 as a “black swan” or a “black elephant”
(Friedman 2020). COVID-19 and the climate change are de-
scribed as a twin crisis in the Anthropocene which marks an
era of significant changes in the global environment due to the
unsustainable human activities (Asayama et al. 2020; Markard
and Rosenbloom 2020). The recent studies have highlighted
that containing the COVID-19 infection through systematic
planning and synergistic approach will subsequently help to
address and resolve the climate issues (Galbraith and Otto
2020; Peters 2020; Steffen et al. 2020). Despite striking dis-
parities among the researchers, unarguably, it is projected that
COVID-19 ushers a great prospect to advance the climate
agenda, particularly in addressing the broader transitions in
production and consumption patterns (Cohen 2020;
Rosenbloom and Markard 2020). Particularly, based on the
current health crises, the significance of environmental pollu-
tion is a major concern for public health as these can incur
numerous neurological disorders (Igbal et al. 2020a).

The global jurisdictions have launched a range of economic
recovery programmes to mitigate the economic shocks ush-
ered by COVID-19. These programmes largely focus on ad-
dressing the unemployment and cushion the core industries.
However, these programmes have woefully neglected the cli-
mate issues which increase the risks of dire consequences of
human actions on the environment. A profound example in
this regard is the policy and assessment report submitted on
March 2020 by the German Council of Economic Experts as
an advisor to the officials which did not cover any aspect of
sustainability or climate (GCEE, 2020). To add fuel to the fire,
governments are prone to provide financial support as a pan-
demic response for the carbon-intensive industries underpin-
ning the support for status quo trajectories. In the USA, the
Trump administration appeared to bail out the fossil fuel in-
dustry (Krugman 2020) and the Canadian government has
contemplated a similar stance (Fife et al. 2020). It is well-
established that the changes in political assessment matrices
of local officials help in decentralising the environmental ef-
fects (Wen and Lee 2020). Additionally, a recent study has
found that policymakers’ lack of organisational capacity and
effective policy response to COVID-19 crises management
may generate negative effects on the public health as well as
the economic system (Coccia 2021). Therefore, it is necessary
to investigate the economic and environmental policies in the
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South and Southeast Asian countries as the region is strug-
gling to achieve sustainable development goals, and designing
relative environmental policies may help in addressing the
environmental and existing health crises (Sharma et al. 2020).

Scientists, health professionals and researchers have col-
laborated to identify COVID-19 implications on humans and
the environment. Despite an established evidence of a deep
connection between health issues and environment, the world
continued to ignore this nexus and respond accordingly to the
ongoing pandemic (Lodeiro et al. 2021). Globally, a common
response to the ongoing health crises is escalating anxiety and
helplessness among people. Zhai and Du (2020) found that
people have developed mental health issues due to the pan-
demic that include panic attacks and anxiety (Blake et al.
2020). Insomnia is also classified as a common reaction to
COVID-19 which is increasing the consumption of psycho-
tropics and alcoholic beverages to curb the feelings of isola-
tion and the fear of losing infected family members. The per-
petual implications of the pandemic are yet to be classified;
however, sagacious and prevalent social changes in produc-
tion, consumption and environment are expected to occur in
the future (Sarkis et al. 2020). The production of household
and hospital waste significantly increased during the COVID-
19 crises. The production of medical waste of Wuhan hospital
increased from 50 to 240 tons per day during the pandemic
(Zambrano-Monserrate et al. 2020). COVID-19 has a signif-
icant impact on the reduction of nitrogen dioxide (NO,) in the
Chinese climate, initially started near Wuhan due to a lock-
down and businesses closure and eventually spreading in the
entire country Wang and Su (2020). The safety measures im-
posed in the wake of COVID-19 has protected people from
getting infected from the virus as well as has a positive impact
on the environment.

Furthermore, in several developed countries, economic re-
covery plans designed under the umbrella of COVID-19
largely focus on trade protection and have ignored energy
efficiency issues (Wang and Wang 2020), whereas a profound
evidence exists on the reduction of carbon emission through
improved energy intensity (Zhao etal. 2020). Hence, we argue
that focusing on energy conservation and responsible con-
sumption will reduce carbon emission even after the
COVID-19 pandemic.

Different generations perceive environmental awareness
and sustainable consumption differently and represent a range
of organisational and social behaviours (Ghosh et al. 2021;
Severo et al. 2018). This will transform economic conditions
in a region (De Guimaraes et al. 2014; Severo et al. 2017),
environment (Dorion et al. 2012) and the quality of life which
alternatively represents a triple bottom line approach.
Similarly, a better religious participation leads to better emo-
tional health and the emergence of COVID-19 is expected to
strengthen the people’s faith (Kowalczyk et al. 2020) that may
exceptionally impact on the environment. The findings of past
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studies provide a sufficient evidence of religious beliefs driv-
ing better environment conservation behaviour. Based on the
settings of the current study, it will be interesting to explore
whether people from different religious backgrounds in
Malaysia represent different environmental behaviour while
stranded in the midst of the current pandemic.

The results of different studies and surveys conducted in
Western cultures prove that religious beliefs drive individuals’
environment conservation behaviour (Hagevi 2014; Minton
et al. 2015; Morrison et al. 2015). According to the United
Nations Environment Protection Programme (UNEP), spiritu-
al leaders of different religions address and agree on environ-
ment as a creation of God and encourage its followers to
protect the environment to represent a global solidarity, ethical
moral and spiritual commitment

The analyses of recent studies show that social block of
COVID-19 positively influence Tunisian consumers’ food
and waste awareness, attitude and behaviours (Jribi et al.
2020). Ironically, persuasive social commitments, governance
frameworks and businesses have suppressed the sustainable
production for the past three decades and the concept of SC is
struggling to seek attention (Cohen 2019). Nonetheless, the
emergence of COVID-19 provides the window of opportuni-
ties to advance the transitions in sustainable consumption
(Cohen 2020).

This research highlights a theoretical research gap in the
midst of a natural experiment such as COVID-19 and its in-
teraction with EA, SC and SR among the generations of dif-
ferent religious beliefs. Precisely, we focus on investigating
what is the influence of the COVID-19 pandemic on EA, SC
and SR among the generations of different religious associa-
tions in Malaysia? The recent studies have confirmed the im-
pact of COVID-19 on EA, SC and SR of generation (Severo
et al. 2020). There is convincing evidence in the literature
about the consumption patterns of consumers and the possible
threats posed on the planet and the human welfare (Frick et al.
2020), and the emergence of COVID-19 and recent expansion
of science, technology, development of industrial and eco-
nomic activities have convinced consumers that the climate
change is an intransigent concern (Evensen et al. 2021;
Senapathi et al. 2021). Building upon the theoretical research
gap, this research will contribute to investigate the difference
in the perception of EA, SC and SR among people of different
ages and religious backgrounds during COVID-19.
Rationally, this will stimulate scientific reasoning among the
governments, policymakers and scientists to design a holistic
approach to combat unprecedented epidemiological event
such as COVID-19 while authenticating sustainable environ-
ment and exceptional quality of life.

The remaining study proceeds as follows: the “Theoretical
framework” section outlines the literature review and theoret-
ical framework. The “Data and methods” section discusses the
research methods, the “Empirical results” section highlights

the major findings and discusses these findings, and the
“Discussion and conclusion” section presents the conclusion
and implications.

Current situation of COVID-19 in Malaysia

The first positive case of locally transmitted COVID-19 in
Malaysia was reported on February 03, 2020, in an individual
who returned after attending a meeting held between the
Chinese delegates (Ahmad 2020). On March 04, 2020, there
was a sudden increase in the number of cases originated from
the cluster of case number 26, who had actively attended five
large gatherings and had a travel history to China Abdullah
et al. (2020). The situation was further intensified on
March 11, 2020, when International Health Regulations
(IHR) Malaysia discovered that a Bruneian individual was
tested positive after attending a large religious gathering held
in Selangor, Malaysia Abdullah et al. (2020). As of December
15, 2020, there are more than 84,846 positive COVID-19
cases and 419 deaths in Malaysia and the Centres for
Disease Control and Prevention has categorised Malaysia as
a high-risk country (level 4) Centres for Disease Control and
Prevention (CDC) (2020). The Malaysian Ministry of Health
(MoH) demonstrated exceptional readiness to minimise the
outbreak of the COVID-19 infection. MoH ensured to screen
individuals at key entry points by placing thermal scanners
throughout the country (Md Shah et al. 2020). The
Malaysian government and MoH coordinated to improve the
capacity of its hospitals to control and treat the COVID-19
patients. MoH proposed that the government impose nation-
wide Movement of Control Order (MCO) to restrict people
movement and contain the spread of the infection (Nadzir
et al. 2020). The MCO prohibited and limited the operations
of several private and public sector organisations including
closure of educational institutions such as schools and univer-
sities, day care facilities and shopping complexes. Moreover,
mass gathering was also prohibited and stringent measures
were imposed on travel, tourism and recreational activities.
The government announced a generous RM250 billion stim-
ulus packages (PRIHATIN) on March 27, 2020, to cushion
struggling micro, small- and medium-sized firms (Md Shah
et al. 2020).

COVID-19 impact on sustainable consumption and
production in Malaysia

Malaysia is touted as an example of a successful developing
country having a well-documented environmental policy
which significantly addresses issues of cleaner production
and resource efficiency (Adnan 2015); therefore, such eco-
nomic developments are expected to contribute to reduce en-
vironmental pollution in the country (Igbal et al. 2020a).
However, the main issue in maintaining the sustainability of
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resources and reducing the environmental pollution is exces-
sive consumption of natural resources which are highly
subsidised and underpriced by the government (Lee 2005).
Malaysia aspires to achieve Target 12.2 of goal 12 through
sustainable management and efficient use of natural resources
by 2030 Department of Statistics Malaysia (DOSM) (2020).
The consumption of natural resources among the general pub-
lic is relatively high as compared to the recommended use of
resources by the United Nations. Malaysians have fair levels
of environmental awareness and actively represent conserva-
tion behaviour; ironically, the awareness is largely cost and
convenience driven (Mei et al. 2016). Globally, consumers’
consumption patterns were reshaped due to the implementa-
tion of lockdowns and its consequences following the wake of
COVID-19 (Borsellino et al. 2020; Mathios et al. 2020).
Many countries experienced massive stock piling of food
products that may compromise the future of sustainable con-
sumption. This will incur an extra burden on crumbling
Malaysian agricultural sector whose 40% production relies
on import from other countries (Adnan and Nordin 2020).

Environmental and social impacts of COVID-19

The outbreak of COVID-19 resulted in humanity retreating
indoors and the natural world rumbling out liberated.
Several notorious and dirty waterways and rivers around the
world started to look clean, the air quality improved, the smog
and haze disappeared and open spaces filled with wildlife
(Saadat et al. 2020). Apparently, global lockdowns in the
wake of the coronavirus ushered numerous positive effects
on the environment. Several local and domestic environmen-
tal reporting bodies such as NASA (National Aeronautics and
Space Administration) and ESA (European Space Agency)
reported positive changes in environmental quality induced
by COVID-19 after compiling the recently published data
(Khan et al. 2021). Additionally, empirical studies have also
confirmed the reduction in air pollution levels during the pan-
demic such as the amount of nitrogen dioxide (NO,) and black
carbon (BC) reduced by 50% in Barcelona, Spain Tobias
(2020). Carbon emission in China reduced by 25% during
the lockdown, that is, about 1 million tons lower than the last
year’s emission (Wang and Su 2020). Similarly, in Malaysia,
particulate matter (PM, s) reduced by 58.4% during the
MCOs (Abdullah et al. 2020).

Whereas unpropitious ramifications of COVID-19 on the
environment include hefty amount of domestic and medical
litter generated by hospitals during the diagnosis and treat-
ment of large number of COVID-19-infected patients
(Zambrano-Monserrate et al. 2020), the cluster of studies con-
ducted during COVID-19 on energy management found that
effective and efficient energy management and CO, emission
are a serious problem (Igbal et al. 2020b). Different studies
have confirmed the increase in environmental waste during
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the pandemic, such as in China, medical waste per day jumped
to 240 metric tons during the pandemic (Saadat et al. 2020),
550-600 kg/per day of medical waste in India (Somani et al.
2020) and 206 ton/per day of medical waste was produced by
hospitals in Dhaka Rahman et al. (2021). In Southeast Asia,
approximately 154-280 metric ton medical waste was pro-
duced by hospitals in Manila, Kuala Lumpur, Hanoi and
Bangkok during the first phase of the pandemic (Rume and
Didar-Ul Islam 2020). Similarly, established quarantine poli-
cies across the world increased online shopping and con-
sumers demanding home deliveries which eventually in-
creased the household waste (Somani et al. 2020). Even
though recycling of waste is an authentic method to reduce
pollution, save energy and conserve natural resources (Ma
et al. 2020), yet, countries were forced to postpone its
recycling initiatives to reduce the spread of the virus. Many
recycling facilities were shut down in nearly 46% cities in the
USA, the UK, Italy and many European territories as these
were perceived as one of the hotspots of spread of infection
(Somani et al. 2020). The intensive use of disinfectants on the
roads, commercial and residential places to exterminate the
COVID-19 virus may kill non-targeted beneficial species that
resulted in ecological imbalance (Rume and Didar-Ul Islam
2020).

The pros and cons of the COVID-19 pandemic and its
impact on the environment are comprehended better in the
territories most affected by the virus such as China, the
USA, India, Brazil, the UK, Italy and Spain (Praveena and
Aris 2021). Therefore, studies on the impact of the pandemic
on the environment particularly on environmental behaviours
such as awareness, consumption and social responsibility are
relatively scarce and are confined to certain local scales in the
Southeast Asian region (Ash’aari et al. 2020; Dang H-A and
Trinh 2020; Li and Tartarini 2020; Stratoulias and
Nuthammachot 2020; Tosepu et al. 2020). Hence, our study
attempts to bridge this theoretical gap and documents an em-
pirical evidence about the impact of the COVID-19 pandemic
on the environment and social behaviours. The following sec-
tion advances further discussion about the impact of COVID-
19 on the environment and different environmental behav-
iours of consumers of different ages and religious
backgrounds.

Theoretical framework

COVID-19 pandemic and psychological and emotional
consequences

The literature has extensively documented the psychological
and emotional health disruptions caused by major stressful
events on individuals (Ghodse and Galea 2006; Smith et al.
2019). Primarily, the researchers and scientists have focused
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on preventing the transmission of COVID-19 and vaccine
discovery (Rathod et al. 2020). However, the aftermath of
the current crises, especially mental health issues, could be
devastating that may range from health-related anxiety and
life and global uncertainty (Yao et al. 2020) to effects on lives
due to mandatory social distancing, self-isolation and quaran-
tines (Bedford et al. 2020; Memish et al. 2020). The findings
of recent studies reveal that COVID-19 and its containing
measures are developing negative psychological disorders,
post-traumatic stress symptoms, confusion and anger among
people (Rathod et al. 2020). Brooks et al. (2020) analysed the
stressors in quarantine and concluded that quarantine duration,
fear of infection, frustration, boredom, lack of supplies and
information, financial loss and stigma are the major stressors.

COVID-19 pandemic and environmental awareness

The pandemic has resulted in serious economic shocks that
may negatively impact on the human and organization envi-
ronmental response (Hallema et al. 2020). This will constitute
further challenges on environmental awareness and the water
consumption patterns which are cardinal to water efficiency
and policy execution designed to address the rising water
scarcity issues Gomez-Llanos et al. (2020).

Recently, the air pollution has come under limelight, as the
improvement in air quality, reduction in environmental noise
and cleanliness of beaches is associated with the emergence of
the COVID-19 pandemic (Zambrano-Monserrate et al. 2020).
The restriction of movements and travel bans have reduced the
carbon dioxide emission by 0.3% which is achieved for the
first time after a decade (Tahir and Batool 2020; Rugani and
Caro 2020), whereas the negative aspects of the pandemic are
increased wastes, reduced recycling and increased contami-
nated public spaces (Zambrano-Monserrate et al. 2020).
These are the serious consequences of the pandemic and there
are large disparities among the scholars whether the emer-
gence of COVID-19 will have a positive or destructive impact
on the environment and the public environmental awareness.

Fattorini and Regoli (2020) highlighted that the number of
COVID-19 cases had a significant impact on the air quality of
71 provinces in Italy which confirms that chronic exposure to
contaminated environment provides a breeding ground for the
spread of the virus. Pirouz et al. (2020a) coherent findings
further affirm that climatic conditions and population density
play a major role in increasing COVID-19 cases. While Sarkis
et al. (2020) highlighted that the emergence of COVID-19
positively impacts the environment which will result in signif-
icant reduction in air pollution. Regardless of COVID-19
emergence, domestic plants and gardens are considered a sig-
nificant contributor to improve climate conditions, enhance
public awareness and shape market trends (Sofo and Sofo
2020). These findings provide a profound evidence about
the potential of domestic gardens to trigger sustainable use

and conservation of natural resources at a small scale and help
in shaping self-efficiency, sustainability and improved envi-
ronmental awareness.

However, the positive aspects of COVID-19 on the envi-
ronment are temporary and serve as a guideline for the socie-
ties to transform their lives El Zowalaty et al. (2020). Indeed,
COVID-19 has emerged as a new paradigm to engage the
public to represent a better environmental behaviour and en-
hance their environmental awareness which will help in
achieving long-term sustainable environmental goals (Sarkis
et al. 2020; Cohen 2020). The proceeding argument leads us
to propose H1;

H1: COVID-19 (COV) pandemic has a positive impact
on environmental awareness (EA).

COVID-19 pandemic and sustainable consumption

Jribi et al. (2020) found that during the COVID-19 pandemic, a
notable positive behavioural change occurred among the people
for the food purchase, food waste, storage and the consumption
of leftover food. Moreover, the dependence of developing
countries on external supply chains has restricted the access to
food supplies which has resulted in serious economic, social
and consumption issues (Grinberga-Zalite et al. 2021).
However, the restriction of movements and the socioeconomic
conditions of people during the pandemic might have contrib-
uted more in representing this particular behaviour in contrast to
environment protection behaviour. While the restriction of
movements faced by the public drastically affects their econom-
ic and social fronts, it is also expected to positively impact on
natural environment (Muhammad et al. 2020).

The policymakers continue to struggle in mitigating the
emission of greenhouse gases and protection of groundwater
from contaminants, microbes and pathogens to transform the
environment (Ali et al. 2021; Hua et al. 2021a). However, the
positive environmental changes at the COVID-19 epicentres
were confirmed by the National Aeronautics and Space
Administration (NASA) and European Space Agency (ESA)
in Wuhan, Italy, Spain and the USA where the environmental
pollution declined by 30%. A few other studies conducted in
India and China found a convincing evidence of a significant
decline in the concentration of nitrogen dioxide (NO,) during
the pandemic (Wang and Su 2020; Shehzad et al. 2020).
Collivignerelli et al.’s (2020) findings also indicate a signifi-
cant reduction in the concentration of environmental pollution
and sulfur dioxide (SO,) in the urban areas of Milan primarily
due to the decline in vehicles achieved by imposing restriction
of movements. Lal et al.’s (2020) findings concluded that the
concentration of NO,, carbon monoxide (CO) and the optical
aerosol depth has declined at the majority of COVID-19-
affected areas. Another study in California found that
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COVID-19 and environmental pollutants such as PM;,,
PM, 5, SO,, NO, and CO are strongly interconnected encour-
aging regulators to consider promoting environment friendly
policies as the reduction in environment pollution can be
achieved by minimising the quantity of environmental pollut-
ants (Bashir et al. 2020).

Simultaneously, the existing scenario of COVID-19 serves
as a model to handle future pandemics and indicates a dire
need to develop a sustainable model to cater to the future
needs (Hsu et al. 2020). The imposed safety measures such
as quarantine has shifted consumers’ purchasing methods to
online shopping and the changes in preference to the delivery
of goods at their homes. The stark rise in household consump-
tion is increasing the organic waste as well as inorganic waste
through the food and goods obtained using online shopping
channels (Zambrano-Monserrate et al. 2020).

During these unprecedented circumstances, the concept of
sustainable consumption has gained eloquent popularity as the
existing situation indicates a climate change which is fre-
quently used as a shorthand to describe global sustainability
issues (Asayama et al. 2020). The concomitant fluctuations in
consumers’ sustainable behaviours drive organisations to ex-
hibit capacities of environment friendly and safe entities
through recycling of materials, variations in business model
and reduction in fashion trends. Hence, achieving efficiency,
sustainable consumption, recycling of materials and disposing
domestic solid waste legitimises the welfare of a domestic
society (Lo and Liu 2018).

The quality of environment, inputs and natural resources is
deteriorating in the technologically driven economies due to
the excessive energy consumption (Rauf et al. 2020). Yet,
enhanced consumption of renewable energy and financial de-
velopment bolster safe environment. According to Liu and
Song (2020), food production by utilising minimal water re-
sources and the efficient use of water needs to be addressed on
immediate basis, particularly in the areas suffering with long
droughts and impoverished ecosystem. Recently, the defores-
tation has gained an alarming momentum due to the increase
in wood consumption reinforcing sustainable management of
forests to address the transformations in distributing consumer
goods and resources and maintain the equilibrium between the
consumption and supply (O’Brien and Bringezu 2017).

Consequently, the situation created by COVID-19 high-
lights that the sustainable development will provide a roadmap
to create an acceptable and favourable future for the upcoming
generations Pirouz et al. (2020a, 2020b). The needs of future
generations can be fulfilled through global sustainable policies
(Cohen 2020) and through the conservation of natural re-
sources (Severo et al. 2018). The proceeding argument leads
to propose H2 which is as follows;

H2: COVID-19 (COV) pandemic has a positive impact
on sustainable consumption (SC).
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COVID-19 pandemic and social responsibility

The outbreak of COVID-19 has united together and the mu-
tual coordination between the societies has improved. These
egregious crises mandate social distancing and significant be-
havioural changes to authenticate the facilitation of sustain-
able projects, supply and production (Sarkis et al. 2020).
Other social implications of the pandemic are the changes in
learning methods at schools to ensure social distancing to
minimise the infection rate (Signori et al. 2018).

As the world was struck by COVID-19, territorial govern-
ments have imposed emergency measures such as restriction
of movement, physical social distancing, sanitization of public
places and socioeconomic restrictions to contain the spread of
the virus De Bruin (2020). The consumption and production
patterns of the society are a grave threat to the protection of
environment and social responsibility. Therefore, minimising
the consumption and production volumes is essential to re-
structure the prevalent socioeconomic settings (Bengtsson
et al. 2018)

The pandemic has revealed the underlying chronic so-
cial illness of the societies as marginalised, and vulnerable
people in low- and middle-income territories are facing
perennial social consequences (Chattu and Yaya 2020).
The existing circumstances necessitate taking effective so-
cially responsible actions to warrant the success of newly
improvised economic developments and governance
frameworks (Sarkis et al. 2020). The social and economic
policies designed to curb the effects of COVID-19 are yet
to address the moral and ethical issues (Tisdell 2020).
Therefore, there is a danger of increase in vulnerabilities
of marginalised communities and mistrust among socie-
ties which will push these people to double jeopardy
(Kelley et al. 2020). The regulators need to ensure the
inclusion of social issues of gender violence and under-
paid workers while designing public health intervention
policies which will be conducive to the central pledge of
sustainable development goals: “leaving no one behind”.

Orcutt et al. (2020) concluded that COVID-19 has
transformed public behaviour and people have become
socially more aware. The large-scale social campaigns of
food and clothing distribution and provision of personal
protective equipment and medications evolved in many
countries (Al-Reyaysa et al. 2019; Francis and Pegg
2020; Khan et al. 2020; Tekleab et al. 2020). The institu-
tional campaigns focus on helping large and socially vul-
nerable communities and encourage these communities to
prioritise assisting the marginalised people, children, el-
ders, drug addicts, homeless, refuges and migrant
workers.

H3: COVID-19 (COV) pandemic has a positive impact
on social responsibility (SR).
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Moderators effect

This study proposes age and religion as the moderators of the
nexus between COVID-19, EA, SC and SR. The studies have
shown that older people are at a higher risk of COVID-19
infection and perceive it as a major threat to their health, per-
sonal and financial situation (Schaeffer and Rainie 2020; De
Bruin 2020). The recent studies have documented an evidence
of differential gender-related epidemiology in the SARS-
CoV-2 infection and found that males are at higher risk of
getting infected as compared to the females Ghosh et al.
(2021). The analyses of past pandemics such as Ebola and
Zika have also revealed different gender- and age-related im-
pact of viruses Ghosh et al. (2021). Furthermore, comparative
model of different courses of epidemic in China and the rest of
the world has confirmed that difference in immune response to
viral infection—innate and adaptive immunity—plays a major
role in getting infected from the virus which also confirmed
that geographical locations and patients’ health conditions re-
spond differently to COVID-19 (Dimaschko et al. 2021).
Similarly, in the context of environmental behaviour, age
plays a major role in different environmental attitudes and
behaviours (Wiernik et al. 2013). Generally, older generations
are more likely to represent environment preservation and
conservation of energy and resources (Wiernik et al. 2013).
Older individuals are also described as more thrifty consumers
due to their association of being an agent of positive change
Wahl et al. (2012). This study predicts that different genera-
tions, X (Baby Boomers), Y (born between 1965 and 1981)
and Z (born after 1981), perceive EA, SC and SR differently.
COVID-19 affects differently on certain age group which
leads us to infer that older individuals perceive COVID-19
differently and are likely to represent higher EA, SC and SR.

H4a: Generations moderate the relationship between
COV and EA.
H4b: Generations moderate the relationship between
COV and SC.
Hd4c: Generations moderate the relationship between
COV and SR.

The results of different studies and surveys conducted in
Western cultures prove that religious beliefs drive individuals’
environment conservation behaviour (Hagevi 2014; Minton
et al. 2015; Morrison et al. 2015). According to the United
Nations Environment Protection Programme (UNEP), spiritu-
al leaders of different religions address and agree on environ-
ment as a creation of God and encourage its followers to
protect the environment to represent a global solidarity, ethical
moral and spiritual commitment. The role of spirituality in
clinical practices is well-documented (Best et al. 2015), par-
ticularly the ability to cope with disease and recovery after
hospitalisation. The recent study shows that COVID-19 has

a positive impact on individuals’ religious beliefs as people
started to become religiously more attached by performing
frequent prayers (Kowalczyk et al. 2020). Therefore, we ex-
pect that individuals’ religious attachment due to COVID-19
will lead to higher EA, SC and SR; hence, it is proposed that:

HSa: The religiosity moderates the relationship between
COV and EA.
HSb: The religiosity moderates the relationship between
COV and SC.
HSc: The religiosity moderates the relationship between
COV and SR.

The theoretical framework of this study is illustrated in
Figs. 1 and 2. These figures outline the theoretical model with
variable impact (Fig.1) and variable impact with
operationalisation of the model’s construct (Fig. 2).

Data and methods

The overall approach adapted in this study was quantitative
and descriptive research, through a self-administrated survey
questionnaire (khan et al. 2019). This adapted approach is
valid as it allows the researchers to estimate the complex path
models with latent variables and their relationships (Khan
et al. 2019). The questionnaire comprised of two sections, A
and B. Section A contains the demographic information of the
respondents’ gender, age, religious background, education
level, occupation and income. Section B contains 20 items
related to the four variables of COVID-19 (5 items), environ-
mental awareness (5 items), sustainable consumption (5
items) and social responsibility (5 items). The respondents
were provided with a 5-point Likert scale option ranging from
strongly disagree (1) to strongly agree (5) to respond on the
items under this section. The questionnaire was designed and
validated in consultation with four doctors who were expert in
the thematic area of medicine and environment. The question-
naire validation method used in this study is vigorously used
by several studies in the thematic areas of medicine and envi-
ronment (Pélissier et al. 2017; Biasutti and Frate 2017;
Bouman et al. 2018). The questionnaire was originally de-
signed in English using simple and easily understandable lan-
guage and was also translated to Malay to ensure the diversity
in sample collection.

The data was conveniently drawn through a non-
probability sampling technique from 700 participants of dif-
ferent age groups and religious background in Malaysia. A
total of 750 samples were distributed through social network-
ing platforms (WhatsApp, Facebook, Instagram and
LinkedIn) and e-mail. The snowball sampling technique was
used for the circulation of the research questionnaire. This
sampling technique of circulating questionnaire through social
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Fig. 1 Proposed theoretical model

media platforms was an appropriate method during this pan-
demic which ensures the effectiveness in data collection as
well as achieving randomness and diversity of respondents
(Lee and Spratling 2019). The questionnaire was circulated
between August 17, 2020, and August 30, 2020, in
Malaysia. The respondents returned 717 samples showing
the return rate of 95.6%. In final data analysis, 17 cases were
excluded as these samples were found incomplete resulting in
700 valid cases to be considered for final data analysis. The
collected samples exceed the threshold of more than 200 to
400 valid cases as 700 valid cases were obtained representing
35 respondents per variable (Kline 2016).

The validity and reliability of the observable variables is
outlined in Fig. 2 which describes the overall methodology in
this study. Figure 3 explains the normality and observability
of the variables, constructs validity, correlation between the
assumption variables, quality estimation of the measurement
model through structural model and the effects of moderators
of generations and religiosity. Past studies of Fornell and
Larcker (1981), McDonald and Marsh (1990), Byrne (2010),
De Guimaraes et al. (2016) and Severo et al. (2020) have
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rendered a similar approach which justifies the approach
adopted in this study.

This study adopted an innovative research methodology by
deploying the constructs of observable variables combined
with a situation represented by significant changes (COVID-
19). This study verifies the direct impact of COVID-19 on EA,
SC and SR (Fig. 3). Alternatively, it provides the details of
statistical analysis method to the academicians and the scien-
tific community. This will allow other researchers interested
in using structural equation modeling (SEM) to adopt the rig-
orous methodological approach, statistical tests, SEM appli-
cation and the assessed parameters for the validation of data
and testing of hypothesis outlined in this study.

The collected data was analysed using SEM using
SmartPLS which comprised different statistical analysis and
procedures to examine the dependence relationship between
the constructs Hair Jr et al. (2013). SEM is considered an ideal
approach to test the hypotheses of dependence relationships
and correlation, and to estimate the moderating variables’ im-
pact on multigroup variables (Long et al. 2017; Cai et al.
2019) as SEM provides an accurate estimation of the
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Fig. 2 Operationalised theoretical framework

measurement and structural model (Jin et al. 2019; De
Guimaraes et al. 2020).

Empirical results
Descriptive statistics

The descriptive statistics of the respondents are reported in
Table 1. The majority (56.71%) of the respondents were male,
females were 41.57% and other genders were 1.71%. The
Baby Boomers (above 57 years) were 11.28%, generation X
(between 40 and 56 years) was 60.85% and generation Y
(between 18 and 39 years) was 27.85% of the samples re-
ceived. The respondents had different religious associations;
the respondents were Muslims (38%), Christians (15.14%),
Buddhists (21%), Hindu (22.57%) and others (3.28%). In
terms of education, about 52.57% respondents had a bachelor
degree which leads us to predict that most of the respondents
had a fair understanding of the questionnaire. Most (52.57%)
of the respondents were employed in government sector and
the majority (41.42%) was earning between RM3,001 to
5,000 per month. The further details of the respondents’ char-
acteristics are outlined in Table 1.
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4 SR1

Reliability and normality

The reliability and normality of the research instrument is
measured by estimating Cronbach’s alpha, KMO, Bartlett’s
test of sphericity, variance explained and composite reliabili-
ty. The results of these tests are disseminated in Table 2. The
results indicate that most of the statements of the questionnaire
have exceptional reliability as the Cronbach’s alpha and KMO
for the multivariables (COV, EA, SC and SR) are above the
threshold value of 0.70 except for KMO of COV that is slight-
ly below (0.684) the acceptable reliability benchmark. This
shows that the statements related to COVID-19 variable can
be further improved; however, researchers decided to retain
these statements due to their theoretical contribution as it is
researchers’ exclusive decision (Hair et al. 2013). The con-
structs of the model adequately explain the variance in the

variables as the values of variance explained is greater than
the threshold of 50%.

Model fitness analysis
The correlation between the questionnaire statements is esti-

mated by explanatory factor analysis (EFA). The findings of
EFA are presented in Table 3. The variance explained for the

@ Springer

FOR REFERENCE PURPOSES ONLY



56208

Environ Sci Pollut Res (2021) 28:56199-56218

1. Scale Validation

1.1 Descriptive Statistics

eFirstly, the profiles of the sampled population were

estimated through descriptive statistics to identify
the demographic characteristics of the participants
and the distribution within sampled population.

1.2 Normality and simple reliability of
observable variables

*The normality and simple reliability of the

observable variables was estimated (Hair Jr. et al.,
2013; Kline et al, 2011) by measuring mean,
standard deviation, Bartlett’s test of Sphericity
(Significance p <0.001), Cronbach’s alpha (>0.7),
Kurtosis index (Mardia’s coefficient > 5), and
Pearson’s Coefficient of Skewness (close to zero).

1.3 Constructs validation

sExploratory Factor Analysis (EFA) and Composite
Reliability tests were disseminated to estimate the
constructs’ formation with the grouping of
observable variables (Fornell and Larcker, 1991;
Hair Jr. et al., 2013).

sThese estil use Factor loadings (>0.5),
Commonality (>0.5), Kaiser-Meyer-Olkin (KMO) test
(>0.5), Composite Reliability (>0.7), Multicollinearity
(Pearson’s correlation >0.7), Average Variance Extracted
(AVE) — Convergent Validity (CV) (>0.7) and Discriminant
Validity (less than CV).

2. SEM Measurements and Testing Hypotheses

2.1 Constructs relationship and
hypotheses

*The evaluations of Standardized Estimates (SE) and
Unstandardized Estimates (UE) indices were used to

confirm the hypotheses which verifies the intensity of

the relationship between the constructs using
significance level (p>0.5). The intensity of the
relationship between the constructs was confirmed
using the parameters of low (>3.0), moderate
(between 0.3 to 0.5) and high (<0.5) IF intensity
(Severo et al., 2018; De Guimaraes et al., 2016).

2.2 Evaluating the quality of measurement
model and structural model

*The Model Adjustment indices were used to assess
the quality of the measurement and structural model
(McDonald and Marsh, 1990; Hair Jr. et al., 2013).
These following estimations were calculated;

*The values of Chi Square (X?) of the estimated model
divided by Degrees of Freedom (DF) (X?/DF<5); Root
Mean Square Error or Approximation (RMSE) (ranging
between 0.5 to 0.8); Normality Fit Index (NFI) (>0.90);
Incremental Fit Index (IF1) (values close to 1.0);
Tucker-Lewis-Coefficient (TLI) (values close to 1.0);
Comparative Fit Index (CF1) (values close to 1.0).

2.3 Mediators Effect

*The effect of the mediators (generations and
religiosity) following estimations were performed;

*Estimations of ANOVA to compare the difference
between the groups of the respondents (significance
level p<0.05); the difference between the SE values of
the groups was analyzed using multi-groups analysis;
Statistically significant difference in the Chi Square X?
between the relationships of the construct.

Fig. 3 Statistical analysis method

variables is above 50% criteria (Table 2) and the factor load-
ing for each item except (COV4, EA3, EAS, SC4, SCS5, and
SRS5) is higher than the acceptable criteria of 0.70 (Table 3).
Additionally, the respondents have a fair understanding of
most the statements as the mean values for each construct
(COV, EA, SC and SR) are greater than 3.0 (Table 3). The
standard deviation results further confirm that the variance in
the response for each construct is low as the values of standard
deviation values were below 1 (Table 3). The model fitness
criteria are assessed by estimating composite reliability,
KMO, multicollinearity (Pearson correlation) and average
variance extracted (AVE). The values of composite reliability
and KMO are greater than the AVE (Table 2) which proves
that the model does not suffer from the multicollinearity issues
and it is suitable for further analysis.

We dropped the weak items in the model (factor loading <
0.7) and reperformed SEM analysis. The results indicated
(Table 4) a significant improvement in the AVE of the COV
variable as the factor loadings satisfy acceptable criteria (Hair
etal., 2014).

Hypotheses testing
The hypotheses were tested by estimating the standardised

and unstandardised path coefficients of integrated model.
The results of the path coefficients are disseminated in

@ Springer

Table 5. The results of both standardised and unstandardised
path coefficients are positive and statistically significant. The
relationship between COV/EA shows that highest intensity
representing the positive and significant impact of COVID-
19 on environmental awareness. These results confirm that
H1, H2 and H3 are accepted. The quality of the measurement
and structural model is verified by estimating adjustment
indices.

The quality of the measurement and structural model is
evaluated by estimating the indices shown in Table 6. The
values of the NFI, IFI, TLI and CFI are coherent with the
recommended criteria (Bollen 1989; Bentler and Bonett
1980; McDonald and Marsh 1990; Hair Jr et al. 2013).

Moderators (generations and religiosity) effect

The moderators’ (generations and religiosity) impact on the
relationship between the constructs is evaluated by estimating
the SE and chi-square difference. The values of generations
and religiosity’s SE and chi-square difference are positive and
significant (Table 8). The SE and chi-square difference is
higher for Baby Boomers as compared to the other two gen-
erations (Table 7).

For the religiosity, SE and chi-square difference for the
Christians shows relatively higher difference as compared to
the other religious association of the respondents (Table 8).
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Table 1 Demographics of the respondents

Demographic characteristics N %

Gender 397 56.71
Male 291 41.57
Female 12 1.71
Others 700 100
Total

Age 82 11.71
18-28 113 16.14
29-39 207 29.57
40-49 219 31.28
50-56 79 11.28
Above 57

Religion 266 38.00
Muslim 106 15.14
Christian 147 21.00
Buddhist 158 22.57
Hindu 23 3.28
Others

Education 63 9.00
High school 128 18.28
Diploma 368 52.57
Bachelor degree 121 17.28
Master degree 20 2.85
Doctorate degree

Occupation 149 21.28
Student 273 39.00
Government 203 29.00
Private 75 10.71
Self-employed

Income (RM) 85 12.14
Below 1500 189 27.00
1501-3000 290 41.42
3001-5000 117 16.71
5001-10000 19 2.71

Above 10, 000

The results in Tables 7 and 8 confirm that the null hypotheses
H4a, H4b, H4c, H5a, H5b and H5c are accepted.

The ANOVA test result measures the averages of the
interferences of generations and religiosity with the re-
sponses. The ANOVA test results presented in Table 9
indicate a significant difference in the mean values of all
constructs (COV, EA, SC and SR). Baby Boomers have a

relatively high mean values (2.782) compared to genera-
tion X and Y which indicate that they are facing the rel-
atively higher brunt of COVID-19 crises. This result is
consistent with recent studies of Gosh et al. (2021) and
Dimaschko et al. (2021) which confirmed that COVID-19
has a different impact on different ages, genders and geo-
graphical due to prevalent differences in innate and adap-
tive immunity. While in the context of EA, generation Y
has the highest (2.893) mean value which confirms the
higher environmental awareness for generation Y. SC’s
mean values are higher for generation X which indicate
the higher tendency among this generation towards sus-
tainable consumption of resources during COVID-19.
SR’s mean is higher for Baby Boomers indicating that
older generations are socially more responsible in contrast
to others. The means for religious affiliations do not high-
ly deteriorate among the respondents of different religious
backgrounds which confirm that all the religions are
equally affected due to the COVID-19 outbreak. EA mean
value is higher (2.879) for the respondents with Muslim
religious affiliation which indicate higher environmental
awareness among Muslims during COVID-19. SC mean
value is comparatively high (2.978) for the Christians
confirming relatively enhanced perception among them
for the sustainable consumption of resources. SR mean
value is higher (2.798) for the respondents associated with
Hinduism representing the possibility of a better socially
responsible behaviour among them during COVID-19.

Discussion and conclusion

The findings indicate that COVID-19 has ushered serious so-
cial and psychological disorders; however, people are optimis-
tic that in the near future, an effective medical intervention
will help in resolving the current health crises. Additionally,
people strongly believe that the COVID-19 campaigns will
help in reducing the spread of infection rate. This finding is
encouraging the regulators in Malaysia to organise more pub-
lic health campaigns which will authenticate the effectiveness

Table 2 Normality and reliability

test results COVID-19 Environmental Sustainable Social
(CoV) awareness (EA) consumption (SC) responsibility (SR)
Cronbach’s alpha 0.703 0.751 0.796 0.813
KMO 0.684 0.748 0.716 0.760
Bartlett’s test of 4265.0719* 3574.0630* 2907.0573* 3043.0631*
sphericity
Variance explained ~ 71.56% 76.60% 69.82% 72.16%
Composite 0.745 0.793 0.849 0.876
reliability
*Significance level p < 0.001
@ Springer
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Table 3 Results of varimax
rotation (factor loadings of
observable variables)

Observable variables Factor Communality Mean SD
loadings

COVID-19 (COV)

COV1) The COVID-19 worries me about the future life 0.765 0.710 3.113  0.8232

COV2) My social behaviour has changed after seeing people ~ 0.797 0.712 3.432  0.8001
affected from COVID-19

COV3) The large number of COVID-19-related deaths has 0.812 0.734 3.876  0.9836
scared me

COV4) I am hopeful that in 2020 there will be an effective 0.531 0.580 3.648 0.8103
vaccine for COVID-19

COV5) The prevention campaigns for COVID-19 will reduce  0.746 0.600 4.098 0.8510
its infection rate

Mean 3.633; SD 0.8645

Environmental awareness (EA)

EAT1) I have learned to separate the increase of organic and 0.722 0.736 3.129  0.8130
recyclable waste due to COVID-19

EA2) I have reduced the consumption of water during the 0.850 0.740 5.813  0.9567
COVID-19 as water is a limited environmental resource

EA3) I am more worried about the natural resources for the 0.428 0.711 3.584 0.8032
future generations during the COVID-19

EA4) I have noticed the reduction in air pollution during the ~ 0.811 0.769 5222 0.9456
COVID-19

EAS) I am more aware of the environmental impacts on the 0.549 0.542 3.753  0.8745
planet during the COVID-19

Mean 4.300; SD 0.9247

Sustainable consumption (SC)

SC1) My consumption habits have become more sustainable ~ 0.841 0.712 2456  0.9856
during the COVID-19

SC2) I have started to buy more environmentally friendly 0.814 0.787 3.639 0.9302
products during the COVID-19

SC3) I have reduced the production of waste by prevention,  0.764 0.707 3.209 0.8903
reuse and recycling during the COVID-19

SC4) The atmospheric gases (CO,) causing the greenhouse 0.369 0421 2.845  0.6063
effect are reduced during the COVID-19

SC5) The deforestation and loss of biodiversity is reduced due ~ 0.384 0.580 3269 0.6182
to the COVID-19

Mean 3.083; SD 0.8385

Social responsibility (SR)

SR1) I have become more sensitive to social vulnerability 0.759 0.740 3.750  1.3857
issues during the COVID-19

SR2) I have started to donate food and clothes during the 0.731 0.712 4305 0.8404
COVID-19

SR3) I have started to provide financial help to needy people ~ 0.750 0.730 4.110  0.8402
and organizations during the COVID-19

SR4) I have started to consume products/services from so- 0.795 0.760 4.509  0.9595
cially responsible companies during the COVID-19

SR5) The COVID-19 contributes to welcoming socially vul-  0.584 0.682 3802 0.6274

nerable people.
Mean 4.095; SD 0.9047

of MCOs as well as will help in containing the spread of the
COVID-19 infection. This result also corroborates the find-
ings of Rahman et al. (2021) which encourage governments
and organisations to organise more public health campaigns to
enhance awareness among the younger generations (Y and Z)
for a comprehensive pandemic control. This finding has also
confirmed that COVID-19, besides physical health crises, is
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affecting the socioeconomic circumstances of the people and
escalating mental health issues (Blake et al. 2020; Zhai and Du
2020).

The results of the hypotheses (Table 4) confirm that
COVID-19 has a significant and positive impact on the con-
structs of EA, SC and SR reinforcing the impact of COVID-19
on people sustainable behaviours. Recently, people have
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Table 4 CSR and AVE loadings
of indicator variables Constructs Measurements Factor loading Variance Error SCR AVE
cov COoV1 0.72 0.64 0.24 0.89 0.73
CoV2 0.78 0.79 0.17
COV3 0.75 0.83 0.12
COVs5 0.79 0.76 0.26
EA EAl 0.86 0.86 0.25 0.94 0.82
EA2 0.89 0.90 0.12
EA4 0.88 0.93 0.09
SC SC1 0.75 0.85 0.23 0.85 0.85
SC2 0.74 0.77 0.28
SC3 0.78 0.76 0.26
SR SR1 0.75 0.79 0.25 0.83 0.74
SR2 0.73 0.76 0.39
SR3 0.78 0.98 0.06
SR4 0.92 0.75 0.05

Table 5 Integrated model test result-hypothesis testing
Hypotheses Constructs Integrated model

SE* UEP
H1 COV = EA 0.816 9.472
H2 COV = SC 0.725 8.564
H3 COV = SR 0.714 8.708

*Significance level p < 0.001
 Standardized estimate (SE)
® Unstandardized estimate (UE)

become more concerned about the socio-environmental issues
and started to consume environmentally sustainable products
as evidenced in the findings of the high intensity between
COV/EA. This finding confirms that people environmental
awareness and concerns about climate change have improved
due to the current situation of COVID-19 and the consump-
tion patterns have become more sustainable which may mark
the transition of sustainable consumption and reduction in air
pollution (Cohen 2020; Evensen et al. 2021; Sarkis et al.
2020). Alternatively, a significant increase in household and
medical waste has occurred during COVID-19 which draws
the regulators’ attention to design policies to improve environ-
mental awareness among the people and develop a better

Table 6 Model adjustment test results

treatment and disposal mechanism for the medical waste.
This will also help in implementing radicle changes in sustain-
able consumption behaviour requiring consumers’ support
which will lead to the acceptance of consumption policy
Gwozdz et al. (2020).

Moving on to the results of the relationship between
the COV/SR, it is evident that COVID-19 has a signifi-
cantly positive impact on the social responsibility; how-
ever, its intensity is relatively lower compared with the
intensities of the other constructs (Table 5). The public
appears less concerned about the rising social issues of
social vulnerabilities especially people in the rural poor
areas are the most affected due to COVID-19. This find-
ing diverges from the study of Orcutt et al. (2020) con-
cluding that COVID-19 has improved people behaviour
and social awareness. This finding encourages the regula-
tors and general public to organise more social campaigns
to distribute, food, clothes, medicines and personal pro-
tective equipment during this pandemic (Al-Reyaysa et al.
2019; Francis and Pegg 2020; Khan et al. 2020; Tekleab
et al. 2020).

The results (Tables 7 and 8) determine that generations and
religious affiliation have a significant effect on the relationship
between COV/EA, COV/SC and COV/SR. The difference in
the behaviour of generations results in exhibiting different
environmental behaviour, especially during the current

Cronbach’s alpha*  Bartlett’s test of sphericity* ~AVE*  Composite reliability* KMO DF  RMSEA NFI IF1 TLI CFI
0.853 25817.424 0.562  0.887 0.864 352 0.047 0.071 0.823 0.814 0.849
*Significance level p < 0.001 for all the observed variables
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Table 7 Multigroup test results

(moderating effect of generations) Hypotheses  Relationship ~ Baby Boomers Generation X Generation Y Chi-square
SE* SE* SE* difference P

H4a COV=EA 0.856 0.897 0.821 ok

H4b COV=SC 0.885 0.810 0.747 ok

H4c COV = SR 0954 0.869 0911 ok

***Significance level p < 0.001
# Standardized estimate (SE)

scenario, Baby Boomers appear to be more conservative and
concerned about the quality of life and environment (Severo
et al. 2020). This finding is consistent with Eastman et al.’s
(2020) study concluding that future concerns among the se-
niors result in sustainable behaviours. In the context of reli-
gious association, all religions have an equal perception to-
wards the threats of COVID-19 and encourage their followers
to protect their surrounding environment. This finding corrob-
orates Kowalczyk et al.’s (2020) study confirming that peo-
ple’s religious beliefs have strengthened due to COVID-19
that will also lead to environmentally sustainable behaviour.
Similarly, the impact of other demographic variables
such as gender, education level, occupation and income
on the constructs is presented in Fig. 1. The mean

difference for the females is high and significant
confirming that females are more affected due to the cur-
rent situation of COVID-19. This finding corroborates the
policy report of United Nations Least Developed
Countries Portal (UNLDCP) (2020) representing that
COVID-19 has escalated the domestic violence and
marginalisation against women. Moreover, females exhib-
ited relatively higher EA, SC and SR confirming that their
behaviour is more environmental-friendly as compared
with other genders. The mean values of all the educational
construct are positive and significant showing that regard-
less of educational level, COVID-19 has affected people
equally and it equally impacts on EA, SC and SR. For the
occupation and income level, mean values are relatively

Table 9 Test results of the

mediators of generations and Constructs Generations Religious affiliation
religiosity
Groups Mean values Groups Mean values
COVID-19 (COV) Baby Boomers* 2.782 Muslims® 2.784
Generation X* 2.746 Christians® 2.779
Generation Y* 2.713 Buddhists® 2.781
Hindu® 2.777
Others* 2.778
Environmental awareness (EA) Baby Boomers* 2.870 Muslims® 2.879
Generation X* 2.885 Christians® 2.842
Generation Y* 2.893 Buddhists® 2.848
Hindu® 2.870
Others* 2.877
Sustainable consumption (SC) Baby Boomers* 2.903 Muslims® 2.942
Generation X* 2.908 Christians® 2.978
Generation Y* 2.901 Buddhists® 2.964
Hindu® 2972
Others® 2.830
Social responsibility (SR) Baby Boomers® 2.780 Muslims® 2.788
Generation X* 2.744 Christians® 2.768
Generation Y* 2.749 Buddhists® 2.751
Hindu® 2.798
Others* 2.727
* ANOVA significance level p < 0.001
@ Springer

FOR REFERENCE PURPOSES ONLY



Environ Sci Pollut Res (2021) 28:56199-56218 56213
Table 8 Multigroup test results
(moderating effect of religiosity) Hypotheses  Relationship ~ Muslims ~ Christians ~ Buddhists ~ Hindu ~ Others  Chi-square
SE?* SE* SE* SE* SE?* difference p
H5a COV=EA 1012 1.168 0.983 1.084 0.826 ok
HSb COV=SC 0.884 0.878 0.843 0.828 0.839 ok
HSc COV=SR 0.836 0.847 0.822 0.802 0.781 ok

***Significance level p < 0.001
# Standardized estimate (SE)

higher and significant for the private sector employees
with low income. This finding is consistent with the tech-
nical report of United Nations Economic and Social
Commission for Asia and the Pacific (UNESCAP)
(2019) demanding regulators to consider the inclusion of
vulnerable and socially marginalised societies in the rural
poor areas while designing financial support policies dur-
ing the COVID-19. Table 10 presents the summary of the
major findings of this study.

The findings tested and supported through the hypoth-
eses can help in analysing the impact of COVID-19 on
EA, SC and SR. The demographic variables of age, reli-
gion, gender, education, occupation and income are sig-
nificantly affected during this pandemic which will result
in different environmental behaviours among the
Malaysians. This study indicates that the worsening eco-
nomic conditions have ushered stark social consequences
for the vulnerable people escalating health and environ-
mental issues.

Our study contributes to the literature focusing on con-
sumers’ environmental behaviour. Precisely, it has empir-
ically analysed the difference in perception of environ-
mental awareness, sustainable consumption and social re-
sponsibility among the consumers of different ages and
religious backgrounds. Another contribution of this study
is the measurement model represented as a theoretical
model. The proposed framework validated through the
normality, reliability tests and its internal consistency

can help in developing the matrices to inspect the socio-
environmental behaviour during the transformational
event such as COVID-19.

The researchers have disseminated a special consider-
ation for the validation of the proposed model through
normality, variability, reliability and AFE tests; however,
the research instrument of this study is a major limitation
as the triangulation (respondents’ opinion) was the only
efficient source of data. The method of data collection
may result in common method variance (CMV) and halo
effect (wrong generalisation); however, the researchers
have tried to overcome these issues by evaluating the
multivariate outliers which will help in minimising
CMYV. Another limitation is associated with the data col-
lection through snowball sampling technique which may
result in similar respondents’ characteristics. The sources
of data collection through the social networking platforms
will ensure randomness and diversification of the
respondents.

The future studies may consider investigating the impact of
COVID-19 on socio-environmental behaviours, eco-innova-
tion, corporate philanthropy and how the pandemic interacts
with the people’s quality of life. COVID-19 is not just a public
health emergency, it is a colossal opportunity to address and
resolve the social, environmental and economic issues which
will transform societies and people mutual interaction and
human interaction with the environment and ensure resilient
economies.

Table 10 Hypothesis

confirmation Hypothesis Description Yes/no

H1 COVID-19 (COV) has a positive impact on environmental awareness (EA). Accepted
H2 COVID-19 (COV) has a positive impact on sustainable consumption (SC). Accepted
H3 COVID-19 (COV) Pandemic has a positive impact on social responsibility (SR). Accepted
H4a Generations mediate the relationship between COV and EA. Accepted
H4b Generations mediate the relationship between COV and SC. Accepted
H4c Generations mediate the relationship between COV and SR. Accepted
HS5a The religiosity mediates the relationship between COV and EA. Accepted
H5b The religiosity mediates the relationship between COV and SC. Accepted
H5c The religiosity mediates the relationship between COV and SR. Accepted
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