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Background: Sustainable production and consumption are two important issues, which mutually interact. Whereas
individuals have little direct influence on the former, they can play a key role on the latter. This paper describes the
subject matter of sustainable consumption and outlines its key features. It also describes some international initiatives

Results: By means of an international survey, the study explores the emphasis given to sustainable consumption
during the second wave of the COVID-19 pandemic, and the degree of preparedness in individuals to engage in the
purchase of green and sustainably manufactured products. The main results indicate that the pandemic offered an
opportunity to promote sustainable consumption; nevertheless, the pandemic alone cannot be regarded as a‘game

Conclusions: Apart from an online survey with responses from 31 countries, which makes it one of the most rep-
resentative studies on the topic, a logit model was used to analyse the main variables that affect the probability of
pro-environmental consumption behaviour because of the COVID-19 pandemic. The paper lists some of the tech-
nological and social innovations that may be needed, so as to guide more sustainable consumption patternsin a
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Introduction

The 17 Sustainable Development Goals are considered
an appeal for action by all countries aiming for sustain-
able development while caring for the environment and
the well-being of all inhabitants of our planet. Sustain-
able Consumption and Production (SPC) is embedded
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in the SDGs; in fact, sustainability and consumption are
at the core of sustainable development [1], which aims
to support a modification to sustainable patterns of pro-
duction and consumption, as proposed by Goal 12, that
clearly refers to the need to ensure sustainable consump-
tion and production patterns [2]. Some of those patterns
are related to some aspects of consumption, such as food
waste. It is supposed that every year about one-third of
all produced food ends up decomposing in the bins of
consumers and sellers. Another problem has to do with
the excessive (and non-efficient) household consumption
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of energy and the generation of CO, emissions [3]. The
waste of water and its pollution is another issue caused by
unsustainable patterns of production and consumption.

According to Gasper et al. [4], the concept of SPC
became more popular after the Rio Declaration on Envi-
ronment and Development at the 1992 Earth Summit.
In this conference, the idea defended was ‘doing more
and better with less’ and simultaneously reducing the use
and pollution of resources. Thus, the aim was to encour-
age consumption in a different way, and not necessarily to
consume less. Here, it is important to point out the imple-
mentation of the 10-Year Framework of Programmes on
SCP for the ‘efficient use of natural resources, for cut-
ting food and other waste, for responsible management
of chemicals, for sustainable public procurement and for
companies to adopt more sustainable practices’ [5, p. 3].

The SDG 12 includes eight specific targets (12.1 to 12.8).
In the opinion of Gasper et al. [4, p. 85], these targets present
a vision of sustainability that is very focused on ‘the produc-
tion efficiency, in relation to use of natural resources (12.2),
food production and supply related losses (12.3), manage-
ment of chemicals and wastes (12.4), sustainable corporate
practices and reporting (12.6) and sustainable public pro-
curement (12.7)! This SDG is very business-oriented, and
does not emphasise the consumption side, except targets ‘to
reduce food waste at the consumer level (12.3) and promote
(voluntary) consumer action by ensuring universal access
to information for sustainable lifestyles (12.8)! Neverthe-
less, sustainable consumption is crucial due to the need for
reducing the volume of goods consumption and changing
consumer habits and patterns [6].

It is hard to find consensus regarding the definition
of sustainable consumption. Mont and Plepys [7] point
out that some authors deal with the topic as a produc-
tion issue and recommend improvements/efficiency in
the production processes to reduce the environmental
problems. Others tend to associate sustainable consump-
tion with the greening of markets, or the change to sim-
plified lifestyles. Adopting a sustainable lifestyle is an
option that consumers can take or not. It is possible to
guide and educate them to follow a certain consumption

Table 1 Some of the dimensions of sustainable consumption
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pattern, but most of the time it is not possible to force
them to adopt sustainable consumption actions [8]. Black
and Cherrier [9] consider that it is a practice in which
individuals manifest their concern with the sustainability
of the planet and are willing to spend time and financial
resources to follow their cause. Thus, sustainable con-
sumption is considered an umbrella concept [6]. Table 1
outlines some of the dimensions of sustainable consump-
tion as it relates to the purchase of general products.

This paper reports on an international study on the
emphasis given to sustainable consumption during the sec-
ond wave of the COVID-19 pandemic, and it aims to ascer-
tain the degree of preparedness in individuals to engage in
the purchase of green and sustainably manufactured prod-
ucts, as well as to analyse their habits and attitudes regard-
ing consumption during this pandemic period. Apart from
an online survey with responses from 31 countries, which
makes it one of the most representative studies on the
topic, a logit model was used to analyse the main variables
that affect the probability of pro-environmental consump-
tion behaviour because of the COVID-19 pandemic.

The remainder of this paper is organised as follows:
“Background: 115 COVID-19 and consumption habits”
section describes the effect of the COVID-19 pandemic
on consumption habits; methodology approaches (i.e., a
review of the literature, country data collection and an
international online survey with consumers) are por-
trayed in “Methodology” section; “Results and discus-
sion” section describes and discusses findings, and finally
“Conclusions” section highlights final remarks and out-
lines future prospects in this research.

Background: COVID-19 and consumption habits

As mentioned in the introductory section, the COVID-
19 pandemic significantly changed the world economy
dynamics and brought new concerns for countries [10].
Suddenly, social isolation was adopted in urban centres
[11], and many companies started to work in a virtual
modality known as Work from Home (WFH) [12, 13].
Education classes were abruptly transferred from a pre-
sential environment to virtual educational platforms [14],

Dimension Features

Social
gainful employment

Environmental
Ethical
Economic
Political
Technological

Purchase of products manufactured through adequate social conditions, such as by workers with

Purchase of products that pose no harm to the environment, or long-term damages to fauna or flora
Purchase of products that follow ethical standards (e.g., no child labour)

Purchase of products that have a fair price (e.g., fair trade)

A democratic vision of consumption, where affluent nations do not overly consume some resources
Consumption of advanced products to address complex needs

Source: the authors
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and consumption habits underwent considerable changes
due to new behaviours [15, 16]. Whether these changes
are temporary or permanent, only time will tell [16].

Focusing on particular changes in consumption hab-
its, Casado-Aranda et al. [17] highlight the importance
of correctly assessing the pandemic’s effects on them,
determining whether they will become permanent or
not, and understanding whether their contributions
will be positive or negative towards a more sustainable
future. Understanding all these consumption behaviours
requires the analysis of social, cultural, environmen-
tal and economic aspects, which changed during the
COVID-19 pandemic [18].

Ardusso et al. [19] and Nhamo and Ndlela [20] cor-
roborate the aforementioned statement and argue that
lifestyle and psychological distress resulting from the
pandemic caused profound changes in consumption
behaviour in homes. Barnes et al. [21] comment that
in situations, such as the COVID-19 pandemic, consum-
ers may assume a panic behaviour and acquire items for
impulse due to uncertainties. Chiu et al. [16] also men-
tion ‘retail therapy, when people buy something merely
to generate psychological comfort. During the COVID-
19 pandemic, the social isolation associated with the
evolution in digital purchasing technologies stimulated
unnecessary consumption, going against what sustain-
able consumption preaches.

For Sheth [22], during the COVID-19 pandemic, seven
different impacts on consumer behaviour were observed.
They are: (1) accumulation—this is the basic reaction of
people in the face of crises, such as the COVID-19 pan-
demic, (2) improvisation—when people use creativity to
have something instead of buying or purchasing a service;
(3) repressed demand—when people postpone the acqui-
sition of items for a later moment, as for example, a new
car; (4) new consumers using technologies platforms—
many people did not have the habit of buying through dig-
ital platforms and started to do this during the pandemic;
(5) store delivery to house—practically everything can
be obtained from home and this may stimulate impulse
purchases; (6) professional and personal life in the same
place—this demanded expenses not initially foreseen to
adapt the homework environment; (7) online meetings
with friends and family—this increased certain types of
services and (8) talent discovery—with the pandemic,
many people invested time and resources to develop new
skills. For Sheth [22], the pandemic’s consequences on
technology’s evolution and the intersection between pro-
fessional and personal life will consolidate new habits.

It is evident that assessments on consumption habit
changes due to the COVID-19 pandemic cannot be
made promptly. These assessments demand an analysis
of social, economic and cultural aspects inherent to the
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reality of each country; however, the beginning of this
assessment cannot be postponed indefinitely, once the
pandemic passes, the wrong consumption habits can
return and society will forget that it needs to think and
act differently [22].

It is worth remembering that goals related to sustain-
able consumption have been disseminated by the United
Nations since 2015, via SDG 12 [23]. Responsible sustain-
able consumption will reduce the pressure on the planet’s
natural resources. Today, the ecological footprint indicates
a deficit when comparing the consumption pace of the
world population with the Earth’s regenerative biocapacity
(WWE). For Severo et al. [24], only a more conscious and
sustainable consumption will change this reality.

It is expected that more and more people will have at
their disposal relevant information for sustainable devel-
opment and will adopt lifestyles in harmony with nature,
as disseminated by target 12.8 [23]. For Berchin and de
Andrade Guerra [10], the COVID-19 pandemic gener-
ated a global crisis and highlighted the need for a more
sustainable consumption model, otherwise, all SDGs will
be harmed. It is necessary to create a joint plan for the
future of the world.

Changes in consumption habits during the COVID-19
pandemic are analysed by academic literature by consid-
ering different aspects; since people spend more time at
home, due to remote work or even unemployment, this
creates changes [25, 26]. In this sense, it is worth high-
lighting some studies.

Cavallo et al. [27] carried out a survey with Italian citi-
zens on consumption habits during the COVID-19 pan-
demic. The authors noted an increase in the purchase of
essential items, greater concern with food security, more
time preparing meals at home and a greater increase in
home deliveries. Of course, all these changes have negative
and positive points regarding sustainability, but in gen-
eral, the authors consider the balance to be positive and
envisage changes in consumption patterns in the coming
years. A similar study was carried out by Marty et al. [28]
when analysing the food habits of French citizens during
the pandemic. The authors noted changes associated with
health, sustainability and ethical behaviours.

Severo et al. [24] performed a study to better under-
stand the COVID-19 pandemic’s impacts on social
responsibility, sustainable consumption and environ-
mental awareness in different generations of Brazil-
ians and Portuguese. In general, the results showed that
the pandemic’s consequences were characterised as an
important element in changing people’s habits towards
becoming more sustainable.

Focusing on electricity consumption during the
COVID-19 pandemic, Bahmanyar et al. [15] analysed the
energy consumption of European countries according
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to the governments’ responses to the crisis. The results
showed that different blocking decisions were associ-
ated with different energy consumption profiles. In some
regions, less CO, generation was observed due to less
energy consumption. Aktar et al. [29], however, argued
that CO2 generation levels might rise in 2021, which is
of concern. Focusing on water consumption during the
COVID-19 pandemic, it is possible to mention studies
carried out by Antwi et al. [30] and Kalbusch et al. [31],
investigating government responses to the pandemic and
the increased consumption in households, respectively.

In forcing people to remain in their homes, the
COVID-19 pandemic also brought about changes in
solid waste management in urban centres [26, 32-34].
Fan et al. [35] performed an interesting study on the
theme. The authors analysed different cities and noted
that in some of them the household waste generation
was reduced during the pandemic. Principato et al. [36]
noticed something similar when studying Italian con-
sumers. They noted a lower generation of waste due to
better management of eating practices and less waste,
since the logistical difficulties made shopping difficult.

The expansion of the debates about a more sustain-
able society during the COVID-19 pandemic also high-
lighted some models related to sustainable production
and consumption. The circular economy and the sharing
economy were emphasised [37, 38]. The circular econ-
omy aims in general at a better balance ‘among economic
growth, resource use, waste management and wealth cre-
ation’; for many researchers, it may be considered a viable
solution to integrating product supply chains in a sus-
tainable form and encouraging consumers to live a more
consistent lifestyle [37].

In the sharing economy, in turn, a platform intermedi-
ates between the user’s requirements for a product or a
service during a period and the company that owns the
item [38]. Logically, cultural, political and economic
issues and other inherent aspects related to each country
influence the adoption of these consumption habits by
the population.

Method

With the mission to provide a greater understanding of
the influences of the COVID-19 pandemic on sustainable
consumption, the research team undertook an interna-
tional online survey with consumers to identify how the
COVID-19 pandemic might have changed their con-
sumption habits and reveal possible trends in the future.
To achieve the maximum number of possible answers, a
combination of convenience and snowball samples was
chosen, being a non-probabilistic approach [39, 40].
Despite the limitations of this method, i.e., the risk of
bias and the lack of generalisation, convenience samples
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are cheap, efficient, and simple to implement. When
combined with a snowball approach, the sample can
reach different populations and social groups, providing
a diversity of viewpoints in a very small amount of time.
Furthermore, when facing an emerging topic, such as
COVID-19, this sample allows one to obtain the results
faster and to provide up-to-date evidence [41].

Data collection instrument and procedures

The survey instrument was designed on the basis of pre-
vious literature that discusses consumption patterns and
attitudes and their association with the COVID-19 pan-
demic [42-45]. Zwanka and Buff [46, p. 58] designed a
conceptual framework to review the potential influence of
the COVID-19 worldwide pandemic on consumer traits,
buying patterns, psychographic behaviours, and other
marketing activities. O’Meara et al. [47] analysed the con-
sumer experience of food environments and food acquisi-
tion practices during the COVID-19. These previous works
were useful in the framing of the most important ques-
tions to be asked regarding the study topic. The hypothesis
that guided the survey development was that the COVID-
19 pandemic has influenced sustainable consumption.
The study, therefore, looked at three main aspects: levels
of consumption during the pandemic, changes in patterns
due to the pandemic; and measures being implemented to
make consumption more sustainable.

A pilot survey was conducted and shared with research-
ers in sustainability to ensure that all relevant issues were
considered and to check for redundancies or similar
items, as well as to evaluate the writing and sequence of
questions. This process allowed the authors to adjust the
questionnaire and eliminate redundant questions.

The survey instrument consisted of 26 open and
closed-ended questions, written in English, and struc-
tured in three sections: (i) the first section was related to
the respondent’s background and consisted of 12 ques-
tions; (ii) the second part had 5 questions on sustainable
consumption, including importance given to sustainable
production and willingness to pay more for sustainable
products; and (iii) the third section aggregated a set of 9
questions on COVID-19 and consumption habits.

Following the aim of reporting on an international study,
the study site included representative countries from all
regions. To reach this global dissemination, the questionnaire
was shared with the international network Inter-University
Sustainable Development Research Programme (IUSDRP,
https://www.haw-hamburg.de/en/ftz-nk/programmes/ius-
drp/) which has over 140 member universities and aims at
extending research on matters related to sustainable devel-
opment. The survey was also shared with national and inter-
national scientific mailing lists the co-authors participate.
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Data collection was carried out for 2 weeks between January
and February 2021 using Google Forms.

Data analysis and econometric model

Besides the descriptive statistic, used mostly on the
characterisation of the sample, the results were analysed
following two main approaches. In the first approach,
principal component analysis was used to cluster the
items of subscales into principal components, in which
the items clustered are highly correlated with each other.
The validation of this first phase followed the recommen-
dations prescribed in the literature, by authors such as
Hair Jr. et al. [48], and Malhotra et al. [49]. For this pur-
pose, the authors carried out a set of statistic tests (KMO,
Bartlett’s test of sphericity and Cronbach Alpha), which
will be described in “Results and discussion” section.

In the second approach, the results of the principal com-
ponent analysis were used to create four indexes: (i) sus-
tainable consumption induced by COVID-19 pandemic
(SCI-Covid19); (ii) ecological awareness; (iii) Habitual
Pro-Environmental Behaviour; and (iv) Occasional Pro-
Environmental Behaviour. We followed the methodol-
ogy proposed by Vicente-Molina et al. [50], as described
below. The questions in each index had a five-point Likert
scale as response options. Then, individuals who answered
‘strongly agree’ to each question obtained a maximum
score (5 points multiplied by the number of questions),
conversely, individuals who answered ‘strongly disagree’
to all questions received the minimum score (1 point mul-
tiplied by the number of questions); and so on (Appendix
presents a summary of the data used in the indexes). As
the indexes are measured at different scales, we standard-
ised them so that their values range from 0 to 1 [51]:

Index;; = . *min
Smax — Smin
where s; is the original score for individual i for each vari-
able in the index J; and s,;, and s,,, are the minimum
and maximum score values, respectively, for each vari-
able in the index / among all the individuals.

In the second step of the data analysis, an ordered logit
model was estimated to analyse the main variables that
affect the probability of pro-environmental consumption
behaviour as a consequence of the pandemic COVID-19.
A similar methodology was used by Tchetchik et al. [52]
and Ramirez et al. [53], to analyse the effect of the COVID-
19 pandemic on pro-environmental beliefs and behaviour
in Israel and Colombia, respectively. The ordered logit
model is adequate, because the pro-environmental con-
sumption is based on a qualitative description. Accord-
ing to Vicente-Molina et al. [50, p. 93], this model ‘enables
the effect of each explanatory factor on the probability of a
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specific choice of behaviour to be measured’ The depend-
ent variable was based on the first component of the prin-
cipal component analysis, that is, the SCI-Covid19 Index.
As in Vicente-Molina et al. [50], the dependent variable
comprises three levels of sustainable consumption behav-
iour: low (if SCI-Covid19<0.5), medium (if 0.5<SCI-
Covid19<0.75), and high (if SCI-Covid19>0.75). The
independent variables were composed of sociodemo-
graphic features (age, gender, education, and income) and
proxies for ecological awareness and two different catego-
ries of pro-environmental behaviour as defined by Lavelle
et al. [54] and obtained by the principal component analysis
(Ecological Awareness, Habitual and Occasional Pro-Envi-
ronmental Behaviour). The econometric model description
can be found in Vicente-Molina et al. [50].

As stated before, being a convenience sample, the
results and conclusions may not be representative and
demand careful interpretation. Nonetheless, due to our
sampling strategy (snowball), the responses allow for the
identification of certain patterns. Therefore, this study
is quali-quantitative and the difficulties experienced
during its application are not new once some studies
have pointed out the main difficulties in implementing
worldwide surveys [55, 56]. In addition, this study’s find-
ings should be understood as bearing important clues
for future research that may combine both representa-
tive samples and in-depth interviews to contribute to a
deeper understanding of how the COVID-19 pandemic
affected individual lifestyles and consumption patterns.

Results and discussion

The results section is divided into two main phases. The
first comprises the topics “Demographic characteristics’,
“Sustainable consumption pattern’, and “Background: 115
COVID-19 and consumption habits” Descriptive statistics
outline the core attributes of the sampled individuals, delin-
eate the conscious consumption patterns that emerged
during the pandemic period, and finally shed some light on
understanding how the COVID-19 pandemic affects the
sustainable consumption of the people surveyed.

The second phase, based on econometric strategies,
can be understood as a step forward, as it intends to
model the pro-environmental behaviour adopted by soci-
ety during the pandemic onto a ‘Sustainable consumption
induced by COVID-19 pandemic’ Index (SCI-Covid19).
To this end, in this second phase, two econometric multi-
variate statistical analysis techniques are used—the prin-
cipal component analysis and the ordered logit model.
The principal component analysis aimed at grouping 23
questionnaire items into four latent variables. Subse-
quently, the analysis employs an ordered logit model to
draw inferences about the model designed.
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Demographic characteristics

In total, 108 responses were collected from all continents
and 31 countries, as listed: Australia, Austria, Belarus,
Bhutan, Brazil, Canada, China, Céte d’Ivoire, Germany,
Ghana, Indonesia, Iran, Italy, Kenya, Luxembourg, Malta,
Mexico, Netherlands, Nigeria, Pakistan, Philippines, Por-
tugal, Spain, Sri Lanka, Suriname, Sweden, Switzerland,
Uganda, UK, USA and Vietnam. Among the sampled
countries, the four countries with the most representa-
tives in several responses are the USA (18.5%), Portugal
(16.7%), the UK (11.1%), and Brazil (10.2%). Together
they make up 56.5% of the sample of respondents. A
map of the surveyed countries is shown in Fig. 1. The rel-
evance of the study can be better understood it is con-
sidered that it is one of the few works that have mapped
trends of the impact of the COVID-19 pandemic on con-
sumption behaviour across a wide region.

In Table 2, the main demographic characteristics of the
respondents are summarised. The distribution of gen-
der among the sample is balanced, with a slight majority
(53.7%) being female. The respondents have an average
age of around 43 years with a wide standard deviation of
12 years, ranging from 20 to 75 years. 57% of the sam-
pled individuals are between 31 and 50 years. Individuals
20-30 years form the third-highest range, which com-
prises 21.3% of the sample. A high percentage of them
(83.3%) is highly qualified, possessing a postgraduate
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level of education. The sample reveals that, in line with
the age range of the sample, 64.8% are married or live in
an unmarried relationship and 34% are single. Most sam-
pled individuals live in a flat (52.8%), followed by those
that live in a detached house (32.4%). In terms of house-
hold composition, the majority are married, with or with-
out children; the two segments add up to a total of 60.2%
of the respondents surveyed. The next largest percentage
(17.6%) in the household segment comprised single-per-
son households.

Taking into account the large proportion of com-
monly well-paid occupations, such as Upper and Mid-
dle Management (20.4%), Trained Professionals (28.7%)
and Skilled Labourers (14.8%), the household income
of 30.6% of the sample is higher than €3000, while the
second-largest segment, which earns between €500 and
€1000, makes up 14.8% of the sample. Around one-third
of the sample (34.2%) has a family income between €1501
and €3000.

Sustainable consumption pattern

In an effort to control the spread of the COVID-19 pan-
demic disease, individuals have drastically changed the
way in which they produce and consume. As this topic is
a subject of Sustainable Development Goal 12, the survey
investigated the level of agreement of the respondents with
consumption patterns as supported by this goal. As shown
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Table 2 Demographic characteristics of the respondents
n % n %

Gender (108) Type housing
Female 58 537 Flat 57 528
Male 50 46.3 Semi-detached house 16 14.8

Age range (108) Detached house 35 324
20to 30 23 213 Household income (108)

31-40 years 27 25.0 Below €500 7 6.5
41-50 years 30 27.8 €500 to €1000 16 14.8
51-60 years 21 194 €1001 to €1500 9 83
61-70 years 4 37 €1501 to €2000 12 1.1
71 years or more 3 2.8 €2001 to €2500 12 11.1

Educational level (108) €2501 to €3000 13 12.0
High school 1 0.9 Above €3000 33 306
University 17 15.7 Prefer not to say 6 5.6
Postgraduate 90 83.3 Occupation (108)

Marital status (108) Upper management 10 93
Married 55 509 Middle management 12 11.1
Unmarried union 15 139 Junior management 2 1.9
Single 37 343 Administrative staff 3 28
Widow(er) 1 09 Trained professional 31 28.7

Household composition (108) Skilled labourer 16 14.8
Single person household 19 176 Consultant 8 74
Living with parents 10 9.3 Temporary employee 1 9
Married with children 38 352 Self-employed/partner 3 28
Married without children 27 250 Student 15 139
Extended family 7 6.5 Retired 6 56
Shared household, non-related 7 6.5 Other 1 0.9

in Fig. 2a, high importance is given to sustainable produc-
tion and consumption, as 76.9% strongly agree and 11.1%
somewhat agree that SDG 12 encourages companies to be
committed to sustainability along the whole supply chain
and to protect human rights and environmental standards,
while only 8.3% strongly disagree here. Whether a particu-
lar item has been produced sustainably is also considered
as very important and important by 58.3% and 41.7% of
the respondents, respectively (Fig. 2b), and no response
was recorded for options of lower importance (indifferent,
not very important, not important at all).

Figure 2c illustrates that 93.5% have already paid a
higher price for sustainable products, which reveals that
the respondents are very sensitive to the topic of sustain-
able consumption. For those who paid higher prices, 9.3%
did it very often, 39.8% frequently, 35.2% sometimes,
9.3% seldomly and 1.9% very seldomly (Fig. 2d). Of the
108 respondents, 35 individuals gave at least one reason
for not paying or rarely paying a higher price for sustain-
able products. Considering that multiple answers were
permitted, the three most reported reasons were: ‘I am
not sure if a given product has been prepared sustainably’

(24 times); ‘My income is low (or not enough)’ (15 times);
and ‘It is difficult to find sustainable products in my city’
(13 times).

The issue of consumer trust is widely studied in the
field of consumer behaviour. For example, Nuttavuthisit
and Thegersen [57] consider consumer trust as one of the
basic success factors necessary to consolidate the mar-
ket of credence goods, among which green products fit,
especially those that are marketed with premium prices.
As stated by the authors, consumer trust is identified as
an important factor in influencing the consumer’s likeli-
hood related to green purchase intention. Following the
same perspective, Armstrong et al. [58] studied Finnish
consumers’ perceptions of the sustainable textile mar-
ket to identify positive and negative perceptions. In the
study, they concluded that the lack of trust is one of the
most powerful drivers that contribute to forming nega-
tive perceptions of consumers. In the work of Perrini
et al. [59], who analysed the effect of organic labels on
Italian consumers’ trust in organic products, it was possi-
ble to conclude that consumer trust translates into brand
loyalty and a willingness to pay a premium price for the
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(a) Level of agreement with SDG 12
1.9%

1.9%

m Strongly disagree
= Neither agree nor disagree m Somewhat agree

m Strongly agree

(c) Paid more for sustainable products

6.5%

BYes HNo

m Somewhat disagree

= Very seldom

= Frequently

Fig. 2 Sustainable consumption patterns by means of a level of agreement with SDG 12, b importance given to sustainable production, ¢ choosing
to pay more for sustainable products and d frequency of choosing to pay more for sustainable products

(b) Importance given to sustainable
production

® Important

u Very important

(d) How often
3.7%

_\1.9%

= Sometimes

= Seldom

= Very often = Didn't answer

product, 91.7% are willing to pay a higher price for sus-
tainably produced goods or services in the future, and
only 8.3% are not willing to do so.

Influence of COVID-19 on sustainable consumption

As shown in Fig. 3, regarding consumption during
the pandemic, 84% of the respondents increased their
expenditure on food items, 24.1% increased their spend-
ing on cosmetics and hygiene products, followed by tech-
nology (18%) and textiles/clothing (15%). However, 25.0%
reported no changes during the pandemic. 84% had a
sustainability perspective in mind when buying food
items, 34% when buying cosmetics/hygiene products,
30% when buying textiles/clothing, and 18% when buying

technology. Only 8.3% did not consider a sustainabil-
ity perspective. The increase in food acquisition during
the pandemic period has also been reported by Aldaco
et al. [60] in Spain, who reported a significant increase in
household consumption across all food categories, due to
the pandemic situation.

Regarding the dietary adjustment of the sampled indi-
viduals during the pandemic crisis, the majority (39.8%)
moderately changed their dietary habits, 23.2% changed
it very little, 18.5% not at all, and 16.7% changed it to
some extent. 45.4% reported that the dietary changes led
to a healthier diet, while 15.7% reported a change to an
unhealthier diet. 13% reported more intense shopping
and 18.5% the opposite. 24% said that they were searching
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. 8%

g0,

None

Others

Cosmetics/Hygiene products
Food items

Technology |E—" 115"

Textiles/clothing

0% 10% 20%

Fig. 3 Categories of products more purchased during the pandemic

m products more purchased due sustainable awareness

—TTT %
0

0,
), 4%

BT 0
0

30% 40% 50% 60% 70% 80% 90%

m products more purchased during pandemic

for new products/brands. As reported by Aldaco et al.
[60], the pandemic measures have affected eating habits,
as a consequence of lifestyle disruptions and psychologi-
cal stress due to lock-down strategies adopted by govern-
ments in many parts of the world.

In terms of environment/environmental sustainability,
the COVID-19 pandemic improved consumption behav-
iour moderately for 31.5% of the respondents, to some
extent for 18.5% and to a great extent for 3.7%. However,
20.4% reported only a little improvement and 25.9% no
improvement, as depicted in Fig. 4. Among the initiatives
used to improve the consumption behaviour of the sam-
pled respondents, 48.2% reported that they made efforts
to reduce food waste, 38.0% focused on regional or
national products, 32.4% preferred less packaging, 30.0%
recycled more, around 25.0% reported to save energy, to
buy organic products, to buy less animal-based products
and to save water. Using renewable energy (9.3%) and car
sharing (5.6%) were the least frequently mentioned meas-
ures. Eating less meat and travelling less were mentioned
several times by the respondents.

Figure 5 illustrates that the majority reported also a
change in their online shopping behaviour—24% reported
an increase to a great extent, 25.0% to some extent and
21.3% moderately. Only 12% and 17.7% reported no or
very little change. Reasons for more online shopping
included closed stores due to lockdown and avoiding the
risk of infection with COVID-19. According to the sam-
ple, the consumption behaviour during the pandemic
was influenced by convenience (66.7%), by environmen-
tal awareness (53.7%), by the price of goods (50.0%), by
community belonging (28.7%), by lack of choice (26.0%),
by the brand of goods (20.4%) and by income disparity
(13.0%). 36.1% believe that the COVID-19 pandemic will
influence their consumption behaviour moderately in the
distant future and 27.8% believe that their behaviour will
be influenced to some extent, whereas 14.8% believe that

3.7%

18.5% 25.9%

mnot at all
very little
m yes, moderately

myes, to some extent

myes, to a great extent

0,
31.5% 20.4%

Fig. 4 Extent to which the COVID-19 pandemic improved the
respondents’ consumption behaviour

12.0%
24.1%

mnot at all

17.6% very little
myes, moderately
myes, to some extent
myes, to a great extent

0,
25.0% 21.3%

Fig.5 Extent to which respondents practised online shopping
during the lockdowns

only a very little or no change at all will be observed. Just
6.5% believe that there will be a change to a great extent.
As illustrated in Fig. 6a, 29.6% think that the COVID-
19 pandemic has so far contributed moderately to more
sustainable lifestyles, 27.8% see very little contribution,
21.3% think that there was a contribution to some extent,
whereas 18.5% see no effect at all. Only 2.8% think that
the pandemic will have a great effect. Another point is the
question as to whether the COVID-19 pandemic has acted
as a driver to make society rethink consumption habits.
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37.0% think that this is moderately the case, 28.7% only
very little, 19.4% to some extent, 9.3% not at all and 5.6% to
a great extent. 59.3% think that a more sustainable lifestyle
is more expensive, 50.0% think that efforts to compensate
for the lockdown period will neutralise some benefits (e.g.,
more international trips), whereas 44.4% think that a lack
of time to dedicate to a more sustainable lifestyle will be
the main challenge for a more sustainable lifestyle in terms
of consumption after the COVID-19 pandemic.

Regarding the main drivers for a more sustainable
lifestyle, Fig. 6b shows that 67.6% identify an increased
awareness in terms of global problems as an important
driver, 50.0% expect an increased awareness of consump-
tion habits/amount of waste generated, 49.1% think that
people will have more time to dedicate to sustainability
practices at home and 20.4% think that more informa-
tion about sustainable offers will be the main driver.
34.3% believe that, in the future, more pandemics such
as COVID-19 will make us change in a moderate way
to more sustainable consumption habits and lifestyles,
26.0% think to some extent, and 24.1% think that this will
happen to a very little extent; only 10.2% expect an effect
to a great extent, and 5.6% foresee no change at all.

Multivariate analysis

The data analysis took place in two main steps. The first
one was a Principal Component Analysis (PCA), which
is a data reduction technique used to identify a smaller
number of underlying components in a set of observed
variables or items [61]. This analysis was performed to
reduce the covariates and to measure single concepts
using multiple items. The adequacy of the model was
measured through the Kaiser—-Meyer—Olkin (KMO) test,
which is the measure of sampling adequacy, and Bartlett’s
test of sphericity, which tests the null hypothesis that the
original correlation matrix is an identity matrix [48]. The
KMO was 0.825, and all KMO values for individual items
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were greater than 0.66, which is well above the accept-
able limit of 0.5 [62]. Bartlett’s test of sphericity was also
significant (X2 (253) =1188.960, p<0.05). Adopting the
scree test criteria proposed by Hair Jr. et al. [48, p. 132],
four components were retained, once they were above
the inflexion point of the scree plot. The combination
of components explained 56.36% of the variance by the
extracted components after rotation. Table 3 shows the
rotated component loads; all the items from the survey
were retained, because their loads were above the accept-
able value of 0.3. For the reliability analysis, Cronbach’
Alpha was used, resulting in expressed values higher than
the acceptable level of 0.6 for all components [62].

The first component is ‘sustainable consumption
induced by COVID-19 pandemic’. This component rep-
resents our variable of interest to understand the engage-
ment of individuals in sustainable consumption behaviour
motivated by the COVID-19 pandemic. The second com-
ponent, ‘Ecological Awareness; refers to individuals who
make decisions taking into account the environmental
impact of their attitudes and actions. Individuals with a
higher level of ecological awareness feel more sensitised
and encouraged to understand environmental problems
and, therefore, to undertake pro-environmental behaviour
[63]. The third and fourth components are, respectively,
‘Habitual’ and ‘Occasional Pro-Environmental Behaviour’
This nomenclature is based on Lavelle et al. [54]. Accord-
ing to the authors, the habitual pro-environmental behav-
iour, ‘often described as “doing without thinking’, are
recurring activities that require limited planning and cog-
nitive effort. The occasional pro-environmental behaviour
refers to the ‘infrequent, non-routine actions that involve
conscious planning and decision-making by the individual
in question’ [54, p. 370].

The variables of each component were used to create
representative indexes. Descriptive statistics for these
indexes, whose values have been standardised to vary

(a) 2.8%
17.6%

21.3%

27.8%

29.6%

mnot at all

very little

Fig. 6 Extentto which the COVID-19 pandemic contributed a to more sustainable lifestyles and b to make society rethink consumption habits

myes, moderately

myes, to some extent

(b) 5.6% 9.3%

19.4%

28.7%

37.0%

myes, to a great extent
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Table 3 Rotated component matrix
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Rotated component matrix® Component

1 2 3 4
The COVID-19 pandemic caused me to reduce waste production through prevention, reuse, and recycling 0.878 0.029 0.041 0.136
The COVID-19 pandemic caused me to change my consumption habits to be more sustainable 0.874 0033 0046 0079
The COVID-19 pandemic made me buy even more environmentally friendly products 0.851  0.006 0256  0.110
The COVID-19 pandemic has caused me to reduce water consumption further, as this is a finite environmental 0.818 0.183 —0.051 —0.067
resource
The COVID-19 pandemic has made me increase the separation of organic and recyclable waste 0.794 0139 —-0.102 0.009
The COVID-19 pandemic made me worry even more about the natural resources for future generations 0.685 0.235 0.057 0.141
The COVID-19 pandemic caused me to make a financial donation to people or entities in need 0.670  0.057 0.331 0.333
The COVID-19 pandemic made me donate food or clothes 0.480 0.003 0.169 0458
The balance of nature is very delicate and easily upset 0192  0.695 0058 —0.022
Itis my duty to help other people when they are unable to help themselves 0075 0.635 0.015 0.367
When humans interfere with nature, it often produces disastrous consequences 0.255 0.623 0076 —0.059
Many of society’s problems result from selfish behaviour —0010 0.621 0099  0.155
Mankind is severely abusing the environment —0162 0507 0306 0.193
Use of renewable energy is the best way often to combat global warming 0344  0.476 0.087 0.169
I always buy those products that are low in pollutants 0.092 0073  0.864 —0.188
When | have a choice, | always purchase less harmful products for the people and environment 0.079 0.195 0.728 0.260
I'will not buy a product if the company that sells it is ecologically irresponsible 0.154 0273  0.693 0.100

The large number of people infected with COVID-19 made me change my social behaviour

—0049 0219 —-0.185 0.668

The COVID-19 pandemic has made me even more sensitive to issues of social vulnerability 0.340 0.197 0046  0.654
The COVID-19 pandemic caused me to make a financial donation to people or entities in need 0.288 0.111 0.166  0.602
I recycle some of my household trash —0010 —0088 0470  0.504
Contributions to community organizations can greatly improve the lives of others 0.033 0.336 0309  0.390
I have replaced light bulbs in my home with those of smaller wattage so that | will conserve on the electricity | 0.006 0.351 0266  0.361
use

Rotation sums of squared loadings (eigenvalues)
% Variance explained per factor
Cronbach’s alpha

5.201 2.716 2.551 2496
22612 11811 11092 10852
0.909 0.707 0.757 0.648

Extraction method: principal component analysis. Rotation method: varimax with Kaiser normalization

Results in bold show the higher values and the association of survey items with the components

2 Rotation converged in 6 iterations

between 0 and 1, are shown in Table 4. On average, the
sustainable consumption induced by the COVID-19 pan-
demic was not very high, thus confirming the informa-
tion previously illustrated in Fig. 6. However, ecological
awareness and the habitual/occasional pro-environmen-
tal behaviour showed more expressive average values.

The ‘Sustainable consumption induced by COVID-19
pandemic’ Index (SCI-Covid19) was the dependent vari-
able in the ordered logit model. As in Vicente-Molina
et al. [50], the SCI-Covid19 index comprises three lev-
els of sustainable consumption behaviour: low (if SCI-
Covid19<0.5), medium (if 0.5 < SCI-Covid19<0.75), and
high (if SCI-Covid19>0.75). Table 5 shows the distri-
bution of the dependent variable (high sustainable con-
sumption is scored as 2, medium and low performance
as 1 and 0, respectively) and the explanatory variables for
each level of sustainable consumption.

Table 6 presents the results of the ordered logit model.
According to Vicente-Molina et al. [50, p. 95), the esti-
mated coefficients enable one to account for the effect of
each explanatory factor on the probability of a specific
category of sustainable consumption or ‘the sensitivity of
the dependent variable to changes in explanatory factors.

Table 4 Descriptive statistics

Indexes Mean Std.Dev. Min Max

Sustainable consumption induced by 04858 0.251724 0 1
COVID-19 pandemic (SCI-Covid19)

Ecological awareness 0.7534 0.172193 0 1
Habitual pro-environmental behaviour  0.6798 0.203857 0 1

Occasional pro-environmental behav-  0.7782 0.172188 0 1
iour
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The likelihood ratio chi-square of 34.48 with a p value
of 0.0018 indicates that our model is statistically signifi-
cant at 1%. Moreover, the likelihood ratio test of the null
hypothesis (no difference in the coefficients between
models—parallel regression assumption) has a non-sig-
nificant result. The coefficients of Ecological Awareness,
Habitual and Occasional Pro-Environmental Behaviour
indexes have positive and statistically significant effects.
Among socio-demographic variables, only age has a sig-
nificant, but negative, effect.

We also calculated the elasticities for the explanatory
variables included in the model (Table 6). The results
showed that the Occasional Pro-Environmental Behav-
iour index has the greatest positive effect on the prob-
ability of highly sustainable consumption behaviour. In
other words, a 1% increase in the index raises the prob-
ability of the individual being included in the highest cat-
egory of sustainable consumption by 0.4878%. Although
age has a negative influence on sustainable consumption
behaviour, its elasticity is very low and not significant.
The negative sign in the coefficients of low sustainable
consumption elasticity [% chg Pr(Y=0)] indicates the
percentage of probability reduction as the value of the
explanatory variables increases. The elasticities for gen-
der, education, and income are not presented, because
the model indicated that these variables had no signifi-
cant effect on the probability of sustainable consumption
induced by the COVID-19 pandemic.
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This analysis reveals interesting results. There seems
to be a shift towards sustainable consumption due to
the pandemic. However, the smallest group is the group
that shows a high sustainable consumption index fol-
lowed by the group with a medium index. The pandemic
alone is here not a ‘game changer’ but offers the oppor-
tunity to convince those within this medium index. The
strongest predictor for a low sustainable consumption
index is the lack of ecological awareness; occasional pro-
environmental behaviour has the strongest influence for
a higher index. This implies that a focus should be made
on increasing environmental awareness and that the
age element should be addressed, i.e., focusing specifi-
cally on the older generation. In addition, offering easily
accessible/executable (‘low-level’) options for performing
occasional pro-environmental behaviour can positively
influence a higher index, especially if combined with
information about sustainability challenges to raise envi-
ronmental awareness, leading to a strengthened habitual
pro-environmental behaviour.

Conclusions
This study aimed to analyse sustainable consumption
patterns and the perceptions of an international set of
consumers of the changes triggered by the second wave
of the COVID-19 pandemic.

The study has some limitations. The first one is the
size of the sample, which is not big enough to provide

Table 5 Distribution of variables according to levels of sustainable consumption behaviour

Variables

Sustainable consumption induced by COVID-19 pandemic (SCI-Covid19)

Low=0 (n=50) Medium=1 (n=37) High=2(n=21)

Ecological awareness 0.7032 (0.1874) 0.7681 (0.1517) 0.8471 (0.1233)
Habitual pro-environmental behaviour 0.6350 (0.2214) 0.6802 (0.1858) 0.7857 (0.1527)
Occasional pro-environmental behaviour 0.7255(0.2114) 0.7936 (0.1142) 0.8766 (0.0899)
Age (years) 45 (13.4453) 40 (10.6072) 44 (13.3015)
Gender

Female 54% 62% 38%

Male 46% 38% 62%
Educational level

University 10% 22% 19%

Postgraduate 90% 78% 81%
Income

Below €500 9% 3% 11%

€500 to €1000 11% 16% 26%

€1001 to €1500 13% 5% 5%

€1501 to €2000 7% 19% 11%

€2001 to €2500 11% 14% 11%

€2501 to €3000 15% 11% 11%

Above €3000 35% 32% 26%

Values in parentheses are standard errors
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Table 6 Ordered logit model results
Variables Coefficients Elasticity [% chg Pr(Y =0)]
Ecological awareness 2.6584*  (1.5557) | Ecological awareness -0.6442*  (0.3544)
. o " . Eo
Habltqal Pro-Environmental 2.3519 (1.2146) Habltgal Pro-Environmental L0.4853*  (0.2815)
Behaviour * Behaviour
. _ . % . _ . -
OccaS{onal Pro-Environmental  3.9160 (1.6465) Occas1.ona1 Pro-Environmental 0.9246*  (0.3830)
Behaviour * Behaviour M
Age -0.0325*  (0.0179) |Age 0.0056  (0.0041)
Gender -0.4358  (0.4293)
Elasticity [% chg Pr(Y =1)]
Educational Level
University 1.4127 (8.2276) | Ecological awareness 0.3043 (0.1912)
Postgraduate 13463 (8.2276) | Habitual Pro-Environmental - 593 1450
Behaviour
. oo "
Income Occam}onal Pro-Environmental  0.4368 (0.2214)
Behaviour *
Below €500 -0.1977  (1.3659) | Age -0.0026  (0.0021)
€500 to €1000 0.7959  (1.1725)
Elasticity [% chg Pr(Y =2)]
€1001 to €1500 -0.5715  (1.3028)
€1501 to €2000 1.1944  (1.1654) | Ecological awareness 0.3398*  (0.1866)
€2001 to €2500 02401  (1.1887) | Habitual Pro-Environmental 561 1505
Behaviour
1 - 1 *
€2501 to €3000 0.0834  (1.1770) Occa51'onal Pro-Environmental 2.4878 (0.2048)
Behaviour
Above €3000 -0.1505  (1.0914) | Age -0.0029  (0.0022)

definitive conclusions. In addition, not all countries in
all regions took part in it, so the data should be inter-
preted with care. However, despite the limitations, the
paper provides a welcome addition to the literature, with
insights from 31 countries, which were affected by the
COVID-19 pandemic in different ways.

The data gathered has shown some interesting trends.
First of all, the increased consumption triggered by the
pandemic has been paralleled by a noticeable shift towards
sustainable consumption. It is interesting to note that the
smallest group is the group that shows a high sustainable
consumption index, followed by the group with a medium
index. So, even though the pandemic alone cannot be
regarded as a ‘game changer; it seems that it has offered an
opportunity to convince those within the medium index.

A further trend identified by the study is related to the fact
that some barriers seem to prevent the respondents from
engaging in sustainable consumption. Some of the reasons

given—namely, a lack of trust about the true sustainability
of some products, the problems seeing in financially afford-
ing some sustainable products, and the difficulty to find sus-
tainable products in the cities they live—indicate that even
when willing to engage in more sustainable consumption
patterns, consumers were deterred by these problems.

These findings indicate a need for more efforts from
manufacturers to raise the trust of consumers in the sus-
tainability of their products. This is based on the fact that
consumers’ trust can be an important driver for sustain-
able consumption. One of the means to achieve this is
by ensuring greater transparency of their products and
services. In addition, an emphasis should be given to the
financial accessibility of these products so that they may
also be attractive to consumers.

Since the impacts of COVID-19 are still ongoing and
trends are constantly changing, the exploratory charac-
ter of this study cannot provide enough precision. This is
probably its main limitation. However, it should be high-
lighted that the international nature of the study, with
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participants from 31 countries—which makes it one of purpose of shedding some light on the ways the COVID-
the most representative studies on the topic, serves the 19 pandemic has influenced consumption.

Table 7 Summary of survey participants' responses to each of the index questions (in percentage) (n= 108 participants)

Index Survey questions Strongly Somewhat  Neitheragree = Somewhat  Strongly agree
disagree  disagree nor disagree agree
Sustainable consumption induced by The COVID-19 pandemic has made me 333 139 306 13.0 9.3
COVID-19 pandemic index increase the separation of organic and
recyclable waste
The COVID-19 pandemic has caused meto 324 204 27.8 1.1 83

reduce water consumption further, as this

is a finite environmental resource

The COVID-19 pandemic made me worry ~ 17.6 6.5 222 306 232
even more about the natural resources for

future generations

The COVID-19 pandemic caused me to 139 16.7 296 306 9.3
change my consumption habits to be

more sustainable

The COVID-19 pandemic made me buy 17.6 16.7 389 18.5 83
even more environmentally friendly

products

The COVID-19 pandemic caused me to 204 83 306 250 15.7

reduce waste production through preven-
tion, reuse, and recycling

The COVID-19 pandemic made me donate  17.6 93 324 204 204
food or clothes
The COVID-19 pandemic caused me to 15.7 10.2 352 222 16.7

make a financial donation to people or
entities in need

Ecological awareness index When humans interfere with nature, it 0 37 10.2 454 40.7
often produces disastrous consequences
Mankind is severely abusing the environ- 0.9 09 56 204 722
ment
The balance of nature is very delicateand 0.9 56 204 333 39.8
easily upset
Many of society’s problems result from 09 09 93 370 519
selfish behaviour
Itis my duty to help other people when 0 6.5 176 39.8 36.1
they are unable to help themselves
Use of renewable energy is the best way 1.9 6.5 18.5 389 343
often to combat global warming
Habitual pro-environmental behaviour I always buy those products that are low 28 120 315 444 93
index in pollutants
When I have a choice, | always purchase 19 56 11.1 389 426

less harmful products for the people and
environment

I will not buy a product if the company 28 16.7 250 333 222
that sells it is ecologically irresponsible

Occasional pro-environmental behaviour | have replaced light bulbs in my home 2.8 37 93 250 593
index with those of smaller wattage so that | will
conserve on the electricity | use
| recycle some of my household trash 46 37 28 259 63.0
Contributions to community organizations 0 28 93 296 583
can greatly improve the lives of others
The large number of people infected with 0.9 1.9 56 287 63.0
COVID-19 made me change my social
behaviour
The COVID-19 pandemic caused me to 139 120 222 250 269

make a financial donation to people or
entities in need

The COVID-19 pandemic has made me 6.5 09 15.7 343 426
even more sensitive to issues of social
vulnerability
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The implications of this study are seen in three main
areas: it provides a welcome addition to the literature on
the impacts of the pandemic on sustainable consump-
tion; it has identified some of the variables that play a role
in influencing consumers’ decisions about purchasing
some products; and it shows the need for more systematic
efforts to better engage consumers in pandemic situations,
to steer consumption habits in the right direction.

Future studies are needed regarding identifying appro-
priate measures to re-direct the production process and
the manufacturing of products, so that they may better
meet the requirements towards sustainability. In addition,
research is needed on products whose production and use
is energy-saving and environmentally friendly. Finally, to
maximise their relevance, studies on sustainable consump-
tion ought to take into account the people who produce the
goods as well, and whether they work under fair conditions.

Appendix
See Table 7.
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