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Abstract

The irruption of the COVID-19 pandemic has raised concerns on sustainability issues.
The pandemic has accelerated the implementation of technologies such as ICT and shifts
in mobility behaviour. Such changes have the potential to reduce environmental burdens,
but also to trigger large environmental rebound effects. This perspective article reflects
on some emerging concerns on the socio-economic effects of a pandemic on the environ-
ment from a rebound effect perspective. Although the pandemic offers potential to improve
the environmental conditions, it brings also a high risk to produce Jevons’ Paradox, i.e.,
increase environmental burdens rather than decrease them, as initially expected. Govern-
ments should be aware of these risks and assess the possibility to implement additional
measures, like environmental taxation or limiting the use of resources, to help achieving
sustainability targets.
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1 Introduction

Rebound effect studies have been generally focused on energy use (Sorrell 2007; Green-
ing et al. 2000), although some studies for other natural resources have recently emerged
(Freire-Gonzalez and Font Vivanco 2017). Rebound effect occurs when the use of
resources is not reduced as expected after a resource efficiency policy or a specific behav-
ior. Empirical rebound studies aim at capturing the secondary effects of policies and
behaviors in order to obtain more adjusted assessments of policies and actions. It is well
known in the rebound literature that, counterintuitively, resource efficiency may not reduce
the use of these resources, but the contrary. This extreme case is known as backfire, Khaz-
zoom-Brookes postulate, or Jevons’ Paradox. Rebound effects are not usually observed by
policy-makers, as it requires different perspectives and approaches coming from social,
behavioural and environmental sciences. Environmental and social sciences show us
that human—environment systems are deeply interconnected. This way of thinking has,
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however, still not fully permeated in mainstream policy decision circles, which are largely
rooted in old intellectual paradigms and other short-term interests.

2 Potential Environmental Rebound Effects Post COVID-19

The pandemic has caused many abrupt changes in production and consumption, transport
patterns, working conditions, social interaction and many other aspects. Most of these
changes have been triggered by the policies implemented to contain the pandemic. Overall,
they have translated into improvements in most environmental indicators, such as carbon
emissions, air quality, and biodiversity loss (Saadat et al. 2020). While some authors claim
that such changes will not have a lasting impact when the epidemic disappears (McCloskey
and Heymann 2020), others argue that aspects related to urban planning, micro-mobility,
sharing economy, public transportation, tele-working, tourism, etc. may change for good
(Honey-Roses et al. 2020). An important question is thus, whether COVID-19 will reduce
environmental impacts in the future, when economic activity returns to ‘normality’ (in
terms of pre-COVID conditions).! Rebound literature shows the importance of considering
behavioral and systemic responses to answer this question.

Beyond other considerations, the pandemic has accelerated some already observed
trends, like the pace of implementation and use of digital technologies. One of the most
remarkable changes are those related to the impulse of information and communications
technologies (ICT), due to imposed social distancing rules. There already was a tendency
towards an increased use of ICT, but its use has been dramatically accelerated due to the
pandemic.? This acceleration can be observed in many areas, such as teleworking, e-com-
merce, remote social relationships, virtual sightseeing, surveillance technologies, and other
online areas and events (cultural, academic, leisure, educational, etc.). For instance, in
many countries, non-essential workers have been legally obliged to be confined during the
pandemic to stop the contagion of the virus, thus promoting telework. Despite the poten-
tial advantages of teleworking in increasing labor productivity in many industries (Harker
Martin and MacDonnell 2012), rigidities in corporate culture and other legal and cultural
restraints were hindering and adjourning its consolidation. The use of ICT is thought to be
environmentally beneficial, largely due to decreased transport, but this premise has been
challenged by rebound effect studies. Gossart (2014) shows that existing evidence suggests
that ICT are subject to important rebound effects, mainly because it is a general-purpose
technology, and so, prone to backfire (Sorrell 2007). Takahashi et al. (2004) calculated the
rebound effect of ICT services in a case study on videoconferences and found that rebound
can reduce up to 20% of carbon savings. Joyce et al. (2019) recently found for Sweden
strong environmental rebound effects associated with ICT use, in most cases far above
100% (more resources use than before). This backfire effect is strongest for energy use and
total material footprint, both close to 200%.

Another change may take place in land use and the housing sector. As initial evidence
suggests, attributes such as floor space and outdoor space will have elevated importance
(Mikolai et al. 2020). The potential re-distribution of time and expenditures towards
resource-intensive sectors, such as construction, water, and energy services, will likely

! During the Covid-19 crisis, most environmental indicators have been improved due to confinements and
contraction of economic activity.
2 https://www.nytimes.com/interactive/2020/04/07/technology/coronavirus-internet-use.html.
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cause material, water, and energy rebounds. However, the expansion of teleworking can,
at the same time, reallocate space and incomes in office rental market. City centers will
not need to concentrate workspaces, changing mobility patterns and urban structures in
the long term (Elldér 2017). Public transport may also be negatively impacted in the short
and mid-term, leading to increased private transport (Honey-Roses et al. 2020), another
resource-intensive activity.

Other structural changes may also take place, such as changes in sufficiency measures
and broader productivity, leading to macro-economic rebound effects (Lemoine 2020). The
pandemic may increase the social acceptance of sufficiency measures such as working less
time, spending more time with family and friends, or connecting with nature. These meas-
ures have long been proposed to reduce consumption and associated environmental impacts
(Hayden and Shandra 2009). They have, however, been associated with macro-economic
price rebound effects as the decreased demand for some products can lower their price
and induce additional demand (Sorrell et al. 2020). Moreover, the post-pandemic society
may likely be a more productive one in labor and capital terms. For example, teleworking
(Harker Martin and MacDonnell 2012) and increased spending in research and develop-
ment have been associated with productivity growth, which boosts economic growth and
resources use.

3 Final Remarks

The COVID-19 pandemic will likely cause a range of changes in society, but their perma-
nence and impacts on the environment is unclear, especially if we contemplate the sec-
ondary effects of behaviors, measures, and policies. A key question is whether they will
acquire a certain level of permanence, even modifying the mindset of the people. Given
the high uncertainty around this aspect, its real dimension could only be assessed ex-post.
However, due to confinements, the pandemic has greatly accelerated the expansion and use
of general-purpose technologies, like ICT. As this has been a long-observed trend, before
the irruption of the virus, they have probably come to stay to a large degree.

The pandemic offers a great potential to improving (and consolidating) environmental
conditions. But beyond what conventional environmental indicators show, additional meas-
ures would be needed to counteract hidden rebound effects and, therefore, take full advan-
tage of potential improvements. Recent literature shows that different economic instru-
ments like environmental taxation, resource pricing or setting limits to resource use, can be
effective for this purpose. This is particularly necessary in this case, given the high risk of
backfire due to the high expansion of general-purpose technologies observed.

Acknowledgements This article received the support of the Beatriu de Pinds postdoctoral program of
the Government of Catalonia’s Secretariat for Universities and Research of the Ministry of Business and
Knowledge.

References

Elldér E (2017) Does telework weaken urban structure—travel relationships? J Transport Land Use
10(1):187-210

Freire-Gonzalez J, Font Vivanco D (2017) The influence of energy efficiency on other natural resources use:
an input-output perspective. J Clean Prod 162:336-345

@ Springer



J. Freire-Gonzalez, D. Font Vivanco

Gossart C (2014) Rebound effects and ICT: a review of the literature. In: Hilty LM, Aebischer B (eds.) ICT
innovations for sustainability. Advances in intelligent systems and computing 310. Springer Interna-
tional Publishing

Greening LA, Greene DL, Difiglio C (2000) Energy efficiency and consumption—the rebound effect—a
survey. Energy Policy 28:389-401

Harker Martin B, MacDonnell R (2012) Is telework effective for organizations? A meta-analysis of empiri-
cal research on perceptions of telework and organizational outcomes. Manag Res Rev 35(7):602-616

Hayden A, Shandra JM (2009) Hours of work and the ecological footprint of nations: an exploratory analy-
sis. Local Environ 14(6):575-600

Honey-Roses J, Anguelovski I, Bohigas J, Chireh V, Daher C, Konijnendijk C, Litt J, Mawanil V, McCall
M, Orellana A, Oscilowicz E, Sanchez U, Senbe M, Tan X, Villagomez E, Zapata O, Nieuwenhuijsen
M (2020) The Impact of COVID-19 on Public Space: A Review of the Emerging Questions. https://
doi.org/10.31219/osf.io/rf7xa

Joyce PJ, Finnveden G, Hakansson C, Wood R (2019) A multi-impact analysis of changing ICT consump-
tion patterns for Sweden and the EU: Indirect rebound effects and evidence of decoupling. J Cleaner
Prod 211:1154-1161

Lemoine D (2020) General equilibrium rebound from energy efficiency innovation. Eur Econ Rev
125:103431

McCloskey B, Heymann DL (2020) SARS to novel coronavirus—old lessons and new lessons. Epidemiol
Infection 148

Mikolai J, Keenan K, Kulu H (2020) Household level health and socio-economic vulnerabilities and the
COVID-19 crisis: An analysis from the UK. https://doi.org/10.31235/osf.io/4wtz8

Saadat S, Rawtani D, Hussain CM (2020) Environmental perspective of COVID-19. Science Tot Environ
728:138870

Sorrell S (2007) The rebound effect: an assessment of the evidence for economy-wide energy savings from
improved energy efficiency. UK Energy Research Centre

Sorrell S, Gatersleben B, Druckman A (2020) The limits of energy sufficiency: a review of the evidence for
rebound effects and negative spillovers from behavioural change. Energy Res Soc Sci 64:101439

Takahashi KI, Tatemichi H, Tanaka T, Nishi S, Kunioka T (2004) Environmental impact of information and
communication technologies including rebound effects. In: Electronics and the environment, 2004. L.E.
International Symposium, pp. 13-16

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

@ Springer


https://doi.org/10.31219/osf.io/rf7xa
https://doi.org/10.31219/osf.io/rf7xa
https://doi.org/10.31235/osf.io/4wtz8

	Pandemics and the Environmental Rebound Effect: Reflections from COVID-19
	Abstract
	1 Introduction
	2 Potential Environmental Rebound Effects Post COVID-19
	3 Final Remarks
	Acknowledgements 
	References




