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Preface

The COVID-19 pandemic has touched people’s lives in many ways. All readers of
this volume certainly have a COVID-19-related story to tell, and the pandemic will
undoubtedly become a marker that people will remember, like where they were and
what they were doing during these long and uncertain months, particularly during
the first wave. As editors, we also experienced some of these consequences — though
luckily none were fatal. Paola had to combine her own work (home office) and her
children’s work (distance learning) during the various school closures in Austria,
the first of which in the spring of 2020 turned out to be just the beginning of a series
of sequels unfolding like a successful TV drama. Anne moved to the Lombardy
province in Italy to join the European Commission Joint Research Center in March
2020, at a time when the infection and the fatality rates had reached their highest
levels, particularly in the province of Bergamo. Hence, the containment measures
imposed in that province were among the earliest and the most stringent in all of
Europe. Guillaume, whose main affiliation is with the Asian Demographic Research
Institute in Shanghai, faced several challenges, starting with being unable to travel
back to China for many months. Then, when it became possible for him to do so,
he was affected by the zero-COVID policy, which had him stranded in his room on
the campus in Shanghai for weeks in 2022. Josh was able to travel to Austria in the
summer of 2021, but when he arrived in Vienna, there were limited opportunities
to organise face-to-face meetings, as the city was still in lockdown at the time. As
a result, the four guest editors of this special issue could never all meet in person.
At the same time, we are aware that our experiences are by no means exceptional,
and that the outbreak of the pandemic has disrupted the rhythm of life as we had
previously known it in every country and in every setting.

This volume has been completed almost three years after the beginning of
the pandemic. There is little doubt that the crisis has changed the way research
is carried out. During most of the pandemic we met online and were required
to learn new methods of organisation and interaction. This was easier in highly
digitalised contexts, which further underscores the contrast between higher- and
lower-income countries. But even in resource-rich contexts, the pandemic was
harder on researchers in unstable positions, and on those with pressing family
commitments, mostly women.

Finally, we would like to thank all of the authors who submitted a manuscript
to our journal; the colleagues who patiently and constructively reviewed the
submissions; and the colleagues who contributed to the finalisation of this volume.



xii Preface

In particular, we would like to thank the managing editor, Maria Winkler-Dworak,
and the editor-in-chief, Toma§ Sobotka, who never ceased to provide support, to
make suggestions, and to offer assistance when needed. It has been a long journey,
but we never lost our good spirit.

Paola Di Giulio, Anne Goujon, Guillaume Marois and Joshua R. Goldstein
Guest Editors
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The population aspects of the COVID-19 pandemic
in 20 papers: an introduction

Paola Di Giulio'* "', Anne Goujon>'"" and Guillaume Marois*-

Abstract

The introduction to the 2022 Special Issue presents the 20 articles that discuss
the demographic aspects and the consequences of the COVID-19 pandemic. It
synthesises the main findings from the contributions, emphasising the demographic,
social and economic characteristics that influenced the spread of infections and
determined the number of deaths. We highlight the specific focus on measurement
issues, often with a comparative framework across several countries, and at the
regional level as well, both within and beyond Europe. We also summarise the
impact of the measures imposed to contain the spread of the virus, such as
lockdowns. Moreover, we explore the impact of the pandemic on the quality of
relationships, the intention and the motivation to have children, and realised fertility.
In addition, we present the authors’ broader reflections on the risks faced by different
communities of individuals, and the potential consequences for their life trajectories,
including in relation to other current risks that overlap with the pandemic (recent
armed conflicts), and for the achievability of the Sustainable Development Goals
themselves.

Keywords: COVID-19; demographic impact; mortality, infections; fertility; eco-
nomic impact; social impact

1 At the outbreak of the pandemic

In the first months of 2020, the world was hit by an epidemic emergency. The
COVID-19 pandemic affected every aspect of our lives. The crisis also strongly

'Vienna Institute of Demography (OeAW), Wittgenstein Centre for Demography and Global Human
Capital (ITASA, OeAW, University of Vienna), Vienna, Austria

2International Institute for Applied Systems Analysis, Wittgenstein Centre for Demography and Global
Human Capital (ITASA, OeAW, University of Vienna), Vienna, Austria

3 Asian Demographic Research Institute, Shanghai University, Shanghai, China

*Correspondence to: Paola Di Giulio, paola.digiulio@oeaw.ac.at

DOI: 10.1553/populationyearbook2022.int01


https://orcid.org/0000-0003-2199-2478
https://orcid.org/0000-0003-4125-6857
https://orcid.org/0000-0002-2701-6286

2 The population aspects of the COVID-19 pandemic: an introduction

impacted population trends, leading to upturns and fluctuations in deaths and
mortality, short-term ups and downs in births and fertility, and a temporary freeze
of migration due to government restrictions on mobility. Scientists, including
demographers, sociologists, economists and medical scholars, soon started studying
the impact of the pandemic shocks and the ensuing economic changes, as well
as the effects of policy responses on population trends, producing a wide array
of research (see Mayer, in this volume). The collection of the relevant data was
accelerated, and new surveys were quickly designed to track life changes during
the pandemic. New methods focused on estimating incomplete data, modelling
and analysing the dynamics of the pandemic and its impact, and new approaches
for designing appropriate policy responses, have evolved at breath-taking speed.
With their strong background in data and methods, demographers and population
researchers have made pivotal contributions to the rapid accumulation of knowledge
on the coronavirus pandemic.

This volume of the Vienna Yearbook of Population Research, which is made
up in part of presentations delivered at the Wittgenstein Centre Conference 2020,
is dedicated to the demographic aspects and the consequences of the COVID-19
pandemic, and showcases the breadth and the scope of the demographic research on
this subject.

The Special Issue includes 20 contributions selected from more than 60 submis-
sions. This is a remarkable number for a single issue of the VYPR, but it represents
a tiny fraction of the research that has been published on this topic since the early
months of 2020.2

We have organised the presentation of the contributions into four main directions.
A large part of the issue is devoted to analysing the direct demographic impact of the
crisis: i.e., describing the spread of the disease, estimating the number of infections,
and analysing the COVID-19 mortality patterns and their impact on life expectancy.
A second group of papers considers in more detail the indirect consequences of
the pandemic, and the impact of the measures imposed to contain the spread of
the virus, including prevention and mitigation policies, of which lockdowns (with
varying degrees of strictness) were the most common component. A third group
of papers looks at how the pandemic affected intentions and motivations to have
children, and actual fertility. The volume also includes two contributions that reflect

' The Wittgenstein Centre Conference 2020 (see https://www.oeaw.ac.at/vid/events/calendar/

conferences/demographic-aspects-of-the-covid- 19-pandemic-and-its-consequences) was the first
international scientific conference stretching over several days that was entirely dedicated to the
demographic aspects of the COVID-19 pandemic. It was held exclusively online, and was attended by
a total of 450 participants from 54 countries.

2 A quick search for the term “COVID-19 pandemic” on Google Scholar, limited to results published
since 2020, yields a result of more than half a million entries (as of 23/09/2022). By comparison,
a search using the term “depopulation”, which has little overlap with research on the COVID-19
pandemic, yields a total of 50,000 hits over the last 20 years (16,000 of which are since 2020, indicating
the increasing popularity of the topic that is the focus of the VYPR Special Issue for 2023).


https://doi.org/10.1553/populationyearbook2022.per01
https://www.oeaw.ac.at/vid/events/calendar/conferences/demographic-aspects-of-the-covid-19-pandemic-and-its-consequences
https://www.oeaw.ac.at/vid/events/calendar/conferences/demographic-aspects-of-the-covid-19-pandemic-and-its-consequences
https://viennayearbook.org/vypr-2023-vol-21
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more broadly on the risks that different communities of individuals faced during
the pandemic, and the potential effects on their life courses; and that consider more
generally the global impact of the pandemic on the Sustainable Development Goals
agenda. We will start with the fourth group of papers.

2 Perspectives on the pandemic

Two compelling articles in the newly established Perspectives section open the
Special Issue, offering a comprehensive overview of the pandemic’s implications
and consequences for the life course (by Mayer, in this volume), and for the
Sustainable Development Goals (by MacKellar, in this volume).

As Mayer points out, the scientific field of demography, embedded in sociology,
is well-positioned to study the consequences of the pandemic on the population.
He opens the “toolbox of sociology” to unpack how social inequalities contributed
to the spread of COVID-19 and its consequences, which in turn affected the life
courses of populations, and may have fostered new inequalities over the longer term.

In his wide-ranging contribution, and with many interesting detours, MacKellar
shows how the pandemic has affected the Sustainable Development Goals, and
contrasts its impact with that of the on-going war on Ukraine by Russia — labelling
them the “twin crises”. He warns of a crisis in the global sustainable development
project, also in relation to the current lack of adequate financial resources to
effectively pursue its full scope. He calls for a shift in focus away from the micro
narratives at the individual and the household level, and towards the larger question
of “what demographic trends mean for global prosperity”, while underlining the
relevance of demography for dealing with the future global challenges.

3 This pandemic is about infections and deaths. ..

From a demographic perspective, one of the most obvious impacts of the pandemic
is on mortality. To date, around 20 million people worldwide have died because
of COVID-19.3 As is the case for any infectious disease, the vulnerability of
different populations to COVID-19 infection, morbidity and mortality was unequal,

3 The officially reported number of COVID-19-related deaths globally was 6.5 million as of September

2022 (Source: Coronavirus (COVID-19) Deaths - Our World in Data, for details see Mathieu et al.,
2020). However, this is an underestimation due to varying protocols and challenges in the attribution
of the cause of death. Research based on excess death data suggests that the true global death toll
from the pandemic is about 3—4 times higher: a Lancet study by Wang et al. (2022) estimated the total
death toll at 18.2 million until 31 December 2021 (with a 95% uncertainty interval between 17.1 and
19.6 million), while a more recent estimate by The Economist (2022) puts the total death toll from the
pandemic at 22.3 million as of 26 September 2022 (with a 95% uncertainty range between 16.1 and
26.7 million).
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and depended largely on several factors. The demographic (Guilmoto, 2020),
geographic (Goujon et al., 2021), socio-economic (Hawkins et al., 2020) and health
(Guan et al., 2020) characteristics of populations were key components in their
specific epidemiological risk levels, which were in turn influenced by their access to
and the availability of medical resources. Several papers in this volume investigated
how the virus affected the mortality trends of different regions of the world during
different waves. It is clear from those papers that evidence of disruptions in mortality
trends was found in all of the regions studied. In sum, the papers in the volume agree
on the following points:

e COVID-19 outbreaks were correlated in time, in space and in intensity with
excess deaths and mortality.

o Excess mortality was more concentrated among the elderly than among the
younger population.

e Though the average age of the people who died from COVID-19 was high,
the virus was severe enough to have caused a pronounced decline in life
expectancy in the hardest hit regions.

e The decline in life expectancy was larger for men than for women.

The risk of dying from COVID-19 has been difficult to measure accurately because
the ways that causes of deaths and cases of COVID-19 have been reported have
varied over time and space. In this volume, this methodological issue is clearly
highlighted by Vanella et al., who found evidence of considerable variation in the
COVID-19 case fatality risk over time and across countries, which the authors
attributed to different sources of bias in the estimates, particularly from testing
policies that targeted specific age groups, and thus overestimated the risk for other
age groups. On the one hand, a lack of testing capacities might have resulted in
some cases not being detected, which would have led to the underreporting of the
number of deaths from the virus. On the other hand, depending on how the causes
of deaths were registered, the much higher incidence of mortality for people with
severe comorbidities might have resulted in the overestimation of the real impact of
COVID-19 on the aggregate number of deaths over a given year.

For these reasons, most studies included in this volume looked at excess deaths,
rather than at the number of registered COVID-19 deaths, to assess the impact of the
pandemic on mortality trends. On this topic, Bauer ef al. (in this volume) observed
that in the Austrian provinces, there was a significant increase in the number of
deaths in 2020 and 2021, and that excess mortality closely followed the waves of
COVID-19 infections. Moreover, in the case of Austria, excess mortality matched
the number of deaths caused by COVID-19.

Similarly, using all-cause daily death registrations data from the Italian Statistical
Office, Ghislandi et al. (in this volume) were among the first researchers to measure
the extent to which COVID-19 had affected life expectancy. They found that in the
Italian provinces that were hit the hardest by the first wave in spring 2020, four-
month life expectancy declined by 5.4 years to 8.1 years for men, and by 4.1 years
to 5.8 years for women. These figures also reflected the differences between men
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and women in the risk of dying from the virus. In their spatial analysis of COVID-
19 mortality by age, Baptista ef al. (in this volume) also observed that in all regions
of Brazil, the risk of mortality from COVID-19 was higher for men than for women,
particularly during the first wave.

Kolk et al. (in this volume) focused on excess deaths and trends in life expectancy
for 2020 in Sweden, which attracted a lot of international attention due to its unique
response to the pandemic, in particular its decision to impose fewer epidemiological
control measures than other countries did. They estimated that life expectancy in
Sweden fell back to 2017 levels for men and to 2018 levels for women, while in
neighbouring Nordic countries, where the virus was spreading much less rapidly in
2020, there was no decline in life expectancy.

Rousson et al. (in this volume) further compared the loss of life expectancy
during 2020 with that during the 1918 Spanish flu in six European countries
(Switzerland, Spain, France, Italy, the Netherlands and Sweden). Although COVID-
19 has significantly reduced life expectancy in all of these countries, its impact
has been much less dramatic than the aftermath of the 1918 pandemic, mainly
because the latter was much deadlier among the younger population, while COVID-
19 affected the elderly population in particular.

4 ...but there is more at stake than just mortality

While also dealing with COVID-19 infections and mortality, the focus of the articles
summarised in this section is on the indirect consequences of the coronavirus and the
effects of the prevention and mitigation policies that were put in place to control the
pandemic. The paper by Sdnchez-Romero (in this volume) used National Transfer
Accounts (NTA) data to assess the economic impact of the pandemic across different
cohorts and countries. The author found that given the transfers across generations,
lifetime consumption declined more for the 0-24 age group than for the 65+ age
group due to the reduction in private transfers from parents to children, but also
argued that this negative impact could be reversed if governments fully compensate
workers for their labour income losses.

While COVID-19 infections and deaths were clearly stratified by income level,
Sénchez-Pdez (in this volume) took a macro perspective and examined the possible
link between the levels of income inequality in European countries and the impact
of the virus in terms of infections and deaths. The evidence does not point to the
existence of a strong association, which could be due to the relatively low levels
of socioeconomic inequality in these countries prior to the pandemic. However,
the author found a robust association between the proportion of the population
working in essential activities — who often belonged to the lower-income group —
and infections.

As the article by Bellani and Vignoli (in this volume), reminds us, the con-
sequences of the pandemic were not only economic, as they also spread to the
sphere of relationships. Unsurprisingly, in the countries examined (Italy, Spain and
France) the relationship quality of couples decreased during the highly restrictive
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lockdowns of the first pandemic wave. The authors presented evidence that the
decline was mostly driven by emotional stressors triggered by an increased sense
of loneliness and the inability of people to engage with their network, and was less
related to paid work or organisational matters. They remarked on the absence of
differentials within and across the three countries, noting that it might be attributable
to the severity of the lockdown measures. These findings were partially confirmed
by the study of psychological vulnerability (measured with self-reported stress,
anxiety and depression scales) conducted by Xourafi et al. (in this volume) during
the COVID-19 lockdown in Greece. However, their results were less homogenous
across individuals, with women, young adults and the unemployed exhibiting higher
levels of vulnerability during the lockdown.

Less intuitive are the results of the study on the link between crime prevalence
before the pandemic and COVID-19-related mortality rates in the context of urban
Mexico by Masferrer and Rodriguez Chéavez (in this volume). They showed that the
prevalence of homicides was negatively associated with mortality rates, while the
prevalence of robberies was positively associated with mortality rates for both sexes.
They end the article with a plea for more “research on the complex relationship
between COVID-19 and its contextual determinants”.

Two papers highlighted the role of living arrangements and mitigation policies
in containing infections and deaths by COVID-19. Li et al. (in this volume)
demonstrated how the policies that were put in place in Hong Kong were able
to substantially limit the number of infections and fatalities between January
2020 and February 2021, despite the territory having several features that would
be expected make mitigation efforts difficult, such as a relatively old age struc-
ture, a high population density, poor housing conditions and a large migrant
population.

Living arrangements played an important role in the COVID-19 mortality of
elderly people residing in care homes, who were more vulnerable to the virus, and
experienced higher death rates during the first wave than older people living at
home. Mun Sim Lai (in this volume) studied this issue in Belgium and England
and Wales, and found that the two main determinants of the excess mortality among
older people in care homes were their frailty and higher infection prevalence.

5 The uncertain effect of COVID-19 on childbearing

While the impact of the pandemic on mortality, health, migration and well-
being was clearly pointing in one direction, there was initial speculation that its
implications for family formation and childbearing could go either way. On the one
hand, external shocks are often associated with a baby bust. On the other hand,
the lockdowns and the enforced closeness might have encouraged couples to fulfil
their fertility plans, or to develop new ones (Aassve et al., 2020). So far, there is no
evidence of a significant and lasting reversal in the number of babies born during the
pandemic. Instead, most countries experienced distinct fluctuations in birth trends
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depending on the phase of the pandemic and on the context (Beaujouan, 2021;
Sobotka et al., 2022). Among the papers in this issue that review the implications
of the COVID-19 pandemic for fertility, the most common finding was that there is
still uncertainty about the long-term effects of the pandemic on women’s and men’s
reproductive experiences. The papers cover a broad spectrum of data, methods,
topics and geographical areas. Using longitudinal and cross-sectional survey data as
well as official register data, these studies explored short-term fertility motivations,
fertility intentions, pregnancies and births, while focusing on different countries
(Brazil, Italy, selected sub-Saharan African countries and the United States).

Regardless of the geographic context they were examining, all of the authors
emphasised that it is difficult to draw a consistent picture of the impact of the
pandemic on births (desired, expected or achieved). They noted that because the
pandemic occurred in a context in which fertility rates were already trending
downwards, determining what share of the most recent changes was attributable
to the impact of the pandemic is difficult. However, they were able to establish that
the prolonged proximity of partners enforced by the lockdowns did not result in a
baby boom.

Based on the experiences of past crises, it is possible that there was a tendency
during the pandemic to postpone births in response to the general sense of uncer-
tainty, but that these postponed births might be “recovered” when the pandemic
is over. All of these papers found that in the first year of the pandemic, when
vaccinations were not yet broadly available, a tendency to postpone births to a later
period was indeed prevalent. More surprising are the potential motivations behind
this trend, which were explored in detail in the papers by Manning et al. for the
US and by Guetto et al. for Italy, both in this volume. Analysing the reasons why
people tended to avoid pregnancy (in the United States) or to revise their fertility
intentions (in Italy) during the pandemic, the authors underlined that on their own,
facing difficult economic conditions, experiencing or being afraid of experiencing
health problems, or having labour market struggles due to the prolonged lockdowns
could not explain people’s decisions to have or to not have a (further) child.
Instead, they found that people’s perceptions of their relationship quality and their
psychological well-being played a larger role in their fertility decisions. Thus, it
appears that people’s subjective perceptions, expectations, imaginaries and personal
narratives of the future tend to influence their childbearing decisions in times of
uncertainty.

Two further papers looked at how the pandemic affected pregnancies and births
in sub-Saharan Africa and Brazil. Backhaus’ article (in this volume) analysed
longitudinal data on the pregnancy status of women of reproductive age in Burkina
Faso, DR Congo, Kenya and Nigeria. Based on a comparison of data for 2019 and
data collected at the turn of 2020/2021, he found no evidence of an increase in
pregnancy rates, even though it had been anticipated that in low-income countries,
limited access to modern contraception, combined with the persistence of early
marriage and teenage pregnancy, and school closures, would lead to higher rates
of unplanned pregnancies and births during the pandemic, particularly among the
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youngest and the least educated women. Lima et al. (in this volume) analysed
births in six Brazilian cities for which good quality data were available. They
concluded that the decline in births that was occurring before the COVID-19
outbreak continued and accelerated during the pandemic in most, but not in all,
of these cities.

In summary, determining the impact of the pandemic on the number of births
will require longer observation periods. It appears that during the early stages of the
pandemic, people exercised caution in their fertility behaviour, at least if they did
not have a strong desire to have (another) child.

6 The contribution of social sciences

The pandemic has prompted social scientists to study the impact of the virus on
society as part of a gigantic collaborative effort that began immediately after the
outbreak. The initial activities focused on sharing medical data and research that
helped to contain infections and minimise hospitalisations and deaths in China. By
the time the virus reached Europe in early 2020, it had become clear that the older
age structure of the European populations could explain, at least in part, why the
pandemic had much more devastating effects on European countries than it did on
countries in Africa and Asia with younger populations (Dowd et al., 2020). Since
then, population scientists worldwide have been advocating for the collection of
higher quality and more detailed data, having shown that demography could indeed
play a crucial role in describing and explaining the consequences of the COVID-19
pandemic for the population. The contribution by Rosero-Bixby and Miller (in this
volume), for example, provided a formal look at the reproduction number R used
for monitoring the epidemiological situation of the pandemic, with the main goal
being to open a “black box” that would enable researchers to understand it, and to
estimate it, in demographic terms.

All of the contributions collected in this volume describe the overwhelming
uncertainty that accompanied what rapidly became a worldwide crisis. Some of the
papers highlight the importance of finding the necessary data, refining the measures
and the indicators, and interpreting the causes and the consequences of the spread
of the virus. The analyses carried out in Italy, Brazil and Sweden clearly show that,
especially in a context of acute uncertainty, it is important to take into account that
the virus may spread unevenly in different regions. Nevertheless, many countries
have adopted containment measures and lockdowns at the national level that have
had varying degrees of success in protecting individuals and the population as a
whole (Talic et al., 2021; Wong et al., 2020). By now it seems apparent that there
are no simple and straightforward solutions to a complex problem such as a global
pandemic. The vaccination campaigns that were supposed to help people live with
the virus by reducing its most severe outcomes have been met with scepticism and
harsh criticism among some parts of the population (Sallam, 2021), and have failed
to fully reach the Global South (Lawal et al., 2022). The long periods of restrictions
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undoubtedly affected people’s mental health and well-being in many ways. As
well as causing incalculable losses of learning skills and knowledge for children
and altering the pace of life for families, school closures also deprived children
of the formative experiences associated with school life that are hard to make up
(Engzell et al., 2021; Larsen et al., 2022; Pfefferbaum, 2021). Moreover, there is
evidence of increasing inequalities in learning losses across different groups of
students (Patrinos et al., 2022). Surprisingly, in most of the higher-income countries
considered here, concerns about the economy and the loss of jobs and income seem
to have played a smaller role in people’s partnership and childbearing decisions
than their subjective perceptions, feelings and expectations (Guetto ef al., Manning
et al., both in this volume). It is probably fair to say that the short-term and the
long-term effects of the pandemic are not yet fully known, especially since its
duration is still not foreseeable, and there is no end in sight. Moreover, other crises
are overlapping with the pandemic, including the invasion of Ukraine by Russia
and the accompanying displacement of millions of refugees, and climate change-
induced disasters.

For all these reasons, we will welcome reflections and commentaries on the
studies published in this volume in the online section “Letters and commentaries”.
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Aspects of a sociology of the pandemic:
Inequalities and the life course

Karl Ulrich Mayer'~

Abstract

Over the course of the COVID-19 pandemic, the contributions of the social sciences
to discussions about pandemic management have become more visible and more
significant. In this essay, I review major aspects of a sociology of the pandemic.
After providing an overview of the potential contributions of the different fields of
sociology (the “toolbox” of sociology), I discuss two main domains: first, social
inequalities and how they relate to the process of the spread of COVID-19 from
exposure and infection, and to the consequences of the pandemic in the wider
population; and, second, the potential long-term effects of the pandemic on the life
course.

Keywords: COVID-19; pandemic; social inequality; life course; social networks;
social norms

1 Introduction

Virology, epidemiology and mathematical modelling are among the leading scien-
tific disciplines that promised and partially delivered the theoretical and empirical
knowledge and the policy guidance needed to deal with the COVID-19 pandemic.
Demography has also been at the forefront of the scientific disciplines involved
in pandemic management, especially as the impact of the age structure of the
infectiousness of the disease has become clear (Balbo et al., 2020). The research
presented at the December 2020 Wittgenstein Centre Conference demonstrated the
range and the depth of the demographic contributions to these issues. In this review,
which is based on an invited keynote lecture to the Vienna conference, I would like
to map the potential contributions and some of the actual contributions of sociology
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to these topics more broadly, and to specifically focus on how sociology intersects
with demography in analyses of how the COVID-19 pandemic is related to social
inequalities and the life course.

In the early weeks of the pandemic, no research results on its conditions and
impact were available. Therefore, at that time, the main questions researchers
tried to address were what is likely to occur based on developments during prior
epidemics, from the Spanish flu of 1918 (Spinney, 2017; Sydenstricker, 1931/2006)
to recent outbreaks, including the 2003 SARS outbreak; and which established
research findings might be extrapolated to the present situation. Since then, the
research literature on the COVID-19 pandemic has exploded in size. As no
systematic review of this literature can be provided, I will rely in the current paper
on selected empirical studies. Another aspect of the pandemic is that it is a “moving
target.” There is no simple dependent variable like a rate that can be used to track
its development. Instead, the pandemic must be seen as an evolving process, which
has now entered its third year. Thus, observations that might have been valid for the
early months of the pandemic may no longer apply in the second and subsequent
waves.!

First, I will give an overview of the potential contributions of the different fields
of sociology, and — to the extent they are available — I will refer to specific studies
and research activities. Second, I will examine socioeconomic inequalities as both
causes and consequences of the pandemic. My major goal here is to develop a
systematic schema of the ways in which inequalities relate to the process of the
spread of COVID-19 from exposure and infection, and to the consequences of
the pandemic in the wider population. Third, I will look at the potential long-
term effects of the pandemic from the perspective of an area of research that is
analytically very close to demography: i.e., the life course of birth cohorts. For this
analysis in particular, we must rely on analogous events and disruptions to assess the
likelihood that the COVID-19 pandemic will have specific effects, and the potential
severity of these effects.

2 The toolbox of sociology

Sociologists have studied a wide range of topics related to the COVID-19 pandemic,
including the impact of the pandemic on schooling, family, gender relations, fertility,
work and mobility.> More systematically, we can unwrap the analytical toolbox of
sociology and then ask what kind of questions are triggered by these “instruments.”

! This paper mostly reviews the literature covering the first wave of the COVID-19 pandemic in spring

2020. In the later phases of the pandemic, the various movements protesting government regulations
and vaccination challenged sociological inquiry. They are not the object of my considerations here.

2 A good illustration of sociological perspectives and research topics can be found in the now almost
two-year-long weekly Corona Colloquium of the Wissenschaftszentrum Berlin fiir Sozialforschung
(2020/21), or in the special issue of European Societies (Lianos, 2021). See also the first major book on
the sociology of the pandemic (Christakis, 2020).
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e Social action and social norms. What are the conditions that support the
emergence and acceptance of social norms? What roles do purposive/rational
vs. expressive/symbolic forms of action play in this context?

e Social relations and social networks. What do we know about social networks
and their consequences for contact and infection rates?

e Social structure and social inequalities. Are all members of society equal in
the context of the COVID-19 pandemic? Is the pandemic a leveler or a driver
of social inequalities?

e Life courses and social change. What are potential medium- and long-
term effects of the pandemic on individual lives? What are prototypical
“trajectories” of pandemics?

o Social systems: institutions and subsystem differentiation. How do the relative
weights and relationships between markets, the state and civil society change
during and after the crisis? How do the activities and relationships within and
between schools, families and workplaces change?

o Culture and knowledge. What cultural schemata determine our perceptions of
and strategies for coping with the pandemic? Does the COVID-19 crisis lead
to social anomie, or does it strengthen collective identities and orientations?

I will make a few brief remarks about some of these areas, and will then analyze in
more detail the impact of the pandemic on social inequalities and on people’s life
courses.

2.1 Social actions and social norms

An issue policymakers have faced throughout in the COVID-19 crisis is the question
of how to ensure the population’s acceptance of and conformity with rules regarding
social (i.e., physical) distancing, personal hygiene and mask-wearing. Under what
conditions are social norms accepted and followed? How can conformity with social
norms be enforced?

The textbook answers to these questions seemed quite straightforward, and were
already provided in the early recommendations of the German National Academy
of Sciences (Leopoldina, 2020). It was assumed that levels of acceptance of
COVID-19-related social norms would be higher if they were simple (e.g., the
A-H-A rule®), transparent, universal, scientifically based and widely shared in the
community (Opp, 2001). While these “norms on norms” were rhetorically followed
by policymakers, they were not always adhered to in practice. Even the principle
of voluntariness as a precondition of acceptance tended to be controversial and
inconsistently applied. However, the contributions of sociology to this discussion
could have been even more specific, and thus more helpful. Diekmann (2020) has
argued convincingly that it is important to distinguish between norm acceptance

3 The A-H-A rule stands for Abstand-Hygiene-Alltag mit Maske (distance of 1.5 m — hygiene —
mask-wearing).
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in “cooperation games” and norm acceptance in “coordination games” (see also
Ullman-Margalith, 1977).

In coordination games, the actors themselves benefit from adhering to norms,
while in cooperation games, others or society at large benefit from such adherence.
Correspondingly, norms that ensure that the individual following the norms does
not get infected, such as washing hands, maintaining physical distance and wearing
a filtering face piece mask (FFP2), should be more easily accepted than norms that
only prevent others from contracting the disease (such as wearing a surgical mask or
using COVID-19 apps). Thus, it may be assumed that only the latter types of norms
need to be enforced by sanctions.

Moreover, too little attention has been paid in this context to the basic distinction
between rational-instrumental behavior on the one hand and emotional/symbolic
action on the other. Thus, wearing a mask can be seen not only as a means of
preventing infection, but also as a sign of wanting to belong to a norm-complying
collective.

2.2 Social relations and social networks

Knowledge about the structure of social networks should be directly relevant to
the issue of the diffusion of infection. Examining the density of network relations,
the length of networks distances and the nature of the bridges between networks
should reveal likely patterns of the spread of disease. It has been argued that
having differential knowledge about networks could circumvent the need for full
lockdowns. Currently, however, surprisingly little is known about the overall
patterns of social networks in advanced societies, or about the specific ways diseases
can spread through networks. In a seminal review article about “social networks
and health,” Smith and Christakis (2008) reported on the different ways in which
diseases are connected to networks: “Social networks affect health through a variety
of mechanisms, including (a) social support (. . .), (b) social influence (. . .), (c) social
engagement, (d) person-to-person-contacts (. ..), and (e) access to resources.” Their
examples of obesity, sexually transmitted diseases, drug use and HIV infection
do not, however, point to common patterns. Briickner and Bearman (2005), for
instance, described the transmission of sexually transmitted diseases among high
school students as a “spanning tree’: i.e., as a single major pathway like a telephone
pole and its connected phone lines. The authors also found no evidence of high
activity hubs for HIV/AIDS.

Meyers et al. (2005) used network theory to predict the outbreak diversity of
SARS. Commonly used COVID-19 modeling assumes fully mixed populations:
i.e., that every individual has an equal chance of spreading the disease to every
other person. But highly heterogeneous contact patterns with different speeds of
infection spread might lead to very different infection rates. For example, in very
sparse networks, an infected person may infect no one else or only one person;
while in very dense networks, so-called “superspreaders” may act as catalysts of
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the infection. Based on a study conducted on Vancouver Island, Meyers et al.
(2005) estimated that health workers had the densest contact patterns, followed by
school children, working adults and non-working adults. The authors found that
cutting contacts by, for instance, 50% had different consequences depending on
each individual’s contact patterns, resulting in a reduction of risk of 17% for a non-
working adult and of 33% for a health worker (Meyers et al., 2005, p. 79).

Mossong et al. (2008) conducted a large-scale, internationally comparative study
on “social contacts and mixing patterns relevant to the spread of infectious diseases”
that involved 7,290 participants with 97,904 contacts in eight European countries.
Their findings indicated that the participants’ contacts were highly concentrated by
age, especially among high school students and young adults. Contacts that lasted
at least one hour or that occurred on a daily basis tended to be physically closer,
while those that lasted for shorter periods of time or that occurred less frequently
tended to be physically more distant. Contacts that took place at home, at school or
during leisure time tended to be closer than contacts that occurred at work or while
traveling. The results were found to be robust across countries. Again, these findings
strongly contradict the assumption made in most aggregate models that there is an
equal probability of infection.

Block et al. (2020) demonstrated with the help of simulation studies how
knowledge about network structures can be used to inform strategies for reducing
infections by limiting certain types of contacts. Networks with the same numbers of
contacts can have different infection rates if the network distances differ. The authors
distinguished between the following policy recommendations aimed at encouraging
people to restrict their contacts and to reconfigure their contact networks: (a) “seek
similarity,” i.e., individuals are advised to choose contact partners with similar
characteristics; (b) “strengthen communities,” i.e., people are encouraged to restrict
their interactions to mutually interconnected people within a community; and (c)
“build bubbles through repeated contact,” i.e., individuals are encouraged to restrict
their contacts to people with whom they have repeated interactions, which should
enable them to build up disconnected bubbles over time. As seeking similarity
reduces the number of bridges to geographically or socially distant persons or
individuals in other organizations, it should help to contain the disease in localized
areas. Strengthening communities implies avoiding interactions with individuals
who have many outside ties. Creating bubbles implies reducing the number of
contact partners rather than the number of interactions by, for instance, always
interacting with the same classmates or work team members. Following such simple
behavioral rules based on network insights can go a long way toward keeping
infection curves flat.

2.3 Social systems: institutions and subsystem differentiation

While discussions about social action and social networks refer to individuals, a
social systems perspective focuses on the institutional structure of whole societies.
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Under normal conditions, societies are highly functionally differentiated, and each
subsystem follows its own logic. The COVID-19 crisis massively impacted the
relative weights and the interrelations between the state, markets, associations
and communities. By defining rules of behavior and by mobilizing resources,
the state shifted the balance of power away from firms, families and individuals.
The separation of workplaces, schools and families, which had been a major
characteristic of modern societies, was weakened and partly reversed. Family homes
became workplaces and satellite places of learning. The crisis restricted production
and market exchanges, as well as patterns of consumption (Nassehi, 2020).

3 Socioeconomic inequalities: Is the COVID-19 pandemic the
“great leveler”?

Adam Tooze, the eminent Columbia University historian, called the late sociologist
Ulrich Beck the “prophet of uncertainty” and the “most important intellectual of
the pandemic and its aftermath.” (Tooze, 2020, 2021). This was likely because in
his book entitled “Risk Society,” Beck (1986) argued that there has been a secular
shift away from class differential disadvantages and toward the emergence of new
kinds of risks that are often invisible. He characterized these risks as collective,
inescapable threats that have an impact “beyond classes, regions and nations.”
Although Beck was more focused on man-made risks like nuclear disasters and
climate change, his vision of collective risks and of the ensuing uncertainties can
also be applied to pandemics in which “nature strikes back.” Beck already foresaw
the ambiguous role of scientists in such developments as both experts on and
messengers of an otherwise opaque reality.

Likewise, early in the pandemic, Bude (2020) articulated arguments that the
COVID-19 pandemic could act as a “great leveler.” He observed that in the
pandemic, everyone is equally exposed to the risk of infection, and is equally subject
to state-mandated anti-pandemic measures. Thus, everyone may be expected to
be similarly dependent on the support of others and on others’ compliance with
precautionary measures. At least in Germany and in similar welfare states, each
person who becomes infected can expect to receive equal treatment in the health
care system. Therefore, everyone seems to be in the same boat in dealing with the
pandemic.

Since then, however, the debate has clearly shifted, as massive inequalities have
been observed in both the risk of contracting the disease and the distribution of
the pandemic’s economic effects and other consequences. But when considering
the validity of the “COVID-19 pandemic as the great leveler” thesis, the argument
that social inequality is driving the pandemic might be too radical. To assess this
claim, we need to distinguish between the many different facets of the COVID-19
pandemic in which inequalities come into play, and to ask what we can theoretically
assume and what we already empirically know about the effects of inequality. Rather
than examining the causes of inequality in general, we need to look at the specific
mechanisms through which inequalities translate into risks.
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Specifically, we should start by distinguishing between the following risk groups
and risk types. Ideally, we would then not only combine risk groups and risk types,
we would also consider their degrees of vulnerability and resilience, as well as their
processes of accentuation and compensation.

3.1 Risk groups

We can distinguish between four kinds of groups who differ systematically in their
exposure to or ability to cope with COVID-19-related risks:

— Socioeconomic and socio-cultural inequalities. These can be of a gradational
or a categorical nature (Blau, 1977; Tilly, 1999). For example, inequalities
may exist along a continuum of economic resources like disposable income,
or they may be based on categories of social exclusion, like the category of
migrants.

— Socio-demographic groups. These groups are defined by their living condi-
tions, household characteristics or family status, such as individuals living
alone, solo mothers, families with more than two children, multi-generational
households, individuals living in nursing homes and people living in crowded
housing (e.g., seasonal workers).

— Occupational groups. These groups may be based on employment status (e.g.,
self-employed individuals, hourly workers or salaried employees), economic
sector (e.g., manufacturing, retail or services) or closeness to clients (e.g.,
kindergarten teachers, cashiers, health workers or bus drivers) (AOK, 2021;
Chen et al., 2021).

— Ethnic and minority groups. There have been numerous indications that
members of ethnic minorities have experienced higher rates of COVID-19
infection and of COVID-19-related mortality (Bambra et al., 2021, pp. 21-22;
Drefahl et al., 2020). Since most of the existing evidence on this topic is based
on urban regions, whether this is also the case on the individual level has been
disputed (FAZ, 2022).

3.2 Risk types

In the debate about how inequalities and the pandemic interact, global claims have
been made about the impact of social inequalities on the COVID-19 pandemic,
and about the impact of the COVID-19 pandemic on social inequalities. However,
the sizes and even the direction of these potential effects may differ significantly.
Thus, it is important to distinguish between the different types of risks and the
corresponding inequality effects (see also Bambra et al., 2021, pp. 8-9), including:

the probability of having social contacts (exposure);

the probability of being infected through contacts (susceptibility);
the probability of transmitting COVID-19;

the probability of having symptomatic illness;
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o the probability of developing severe illness and of being hospitalized;

o the probability of dying;

o the probability of experiencing medium- and long-term effects after a COVID-
19 infection;

o the probability of experiencing unequal effects of public policies (e.g., lock-
downs); and

o the probability of experiencing unequal socioeconomic consequences.

3.3 Social contacts and exposure

The intensity of social contacts is probably lowest among infants and young children
who stay home with their parent(s) or caretaker(s), and among the elderly who live
alone without permanent caregivers. The intensity is generally higher in public
transportation than in individualized transportation, and is usually higher in the
workplace than in the home. People’s social contact levels vary depending on their
household and family size and their kinship ties. The intensity of social contacts
tends to be higher in kindergartens and schools, in nursing homes and hospitals, and
among young adults and highly social people.

If the number of social contacts a person has increases the risk of contracting
COVID-19, does having a lower class or social status also increase a person’s risk?
The intensity of social contacts (conviviality, going out for dinner and to cultural
events, participating in costly sports like skiing) may be a status asset, especially if
it is dependent on economic resources. For example, a manager may have contacts
with multiple employees. Although having higher social status might increase an
individual’s exposure to risk via contacts, this is not always the case. Higher status
individuals are more likely to travel to work by car than by public transportation.
If they are eating out, they tend to dine in less crowded places. If they live in
large families, they typically live in larger houses or apartments. By contrast, lower
class individuals, and especially those living in migrant families, might have closer
kinship ties, and thus more social contacts.

When examining the relationship between social class and social contacts, we
should also consider people’s situations before and during the pandemic lockdowns.
Obviously, all members of occupational groups who directly interact with infected
individuals, like ambulance drivers, hospital workers and doctors in private practice,
have a much higher risk of contracting COVID-19. After the lockdowns, members
of higher status groups could more easily employ a strategy of “contact thinning.”
Many could, for example, use private cars instead of public transportation, or
continue working from home (while enjoying spacious and comfortable conditions).
By contrast, people working as parcel deliverers had higher numbers of contacts.
The available empirical evidence shows that after the lockdowns ended, members of
higher income groups were able to reduce their spatial mobility more than members
of lower income groups (Chang et al., 2021), and were more likely to be able to
work from home (Kohlrausch et al., 2020).
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3.4 Infections given contacts (susceptibility)

By November 2020, around 2% of adults in Germany had been infected with
COVID-19 (Hoebel et al., 2021). It has been estimated that of the people who are
infected, 80% have only mild symptoms (Rommel et al., 2021), 10-20% become
ill and have more acute symptoms, 5% are hospitalized and 1% need intensive
treatment. As new mutations continue to be reported, it is expected that almost
everybody in a given population will eventually become infected (Drosten, 2021).

There is very little is systematic evidence about the social factors that influence
the probability of contracting COVID-19 based on the intensity of social contacts
(Wachtler et al., 2020a; Zelner et al., 2021). Hoebel et al. (2021) conducted a
seroepidemiological study in Germany, and found that people with lower levels
of education and vocational training had higher rates of infection. Survey data
collected up to spring 2021 show that the incidence of infection was 7% for lower
social groups, 5% for middle social groups and 3% for higher social groups (Corona
Datenplattform, 2021, p. 26). Compliance with social distancing and hygiene rules
might be related to better access to and acceptance of health information, and thus
to higher education. Compliance with social distancing norms is probably related to
social status in a curvilinear manner: i.e., it is lower at the bottom and at the top and
is higher in the middle. Deviance from social norms appears to be sanctioned more
by those who can gain status by extending state authority, who are often assumed
to belong to the lower middle classes. At least at the beginning of the COVID-19
crisis, access to disinfection materials, masks (especially FFP2 masks) and COVID-
19 tests was costly, and was therefore subtly related to disposable income.*

Bambra et al. (2021, p. 15) summarized different facets of social status inequali-
ties in the impact of COVID-19 pandemic in England: .. ..45% of patients admitted
to hospital with COVID-19 were from the most deprived 20% of the population.
COVID-19 admissions to critical care were also far greater in the most deprived
areas, with over 50% of admissions coming from the 40% most deprived areas. A
study of primary-care patients in England found that people living in deprived areas
were more likely to test positive for COVID-19. Likewise, wide-scale analysis of
positive cases by Public Health England (PHE) (from 1 March to 9 May 2020)
found that diagnosis rates were highest in the most-deprived quintile (over 300 cases
per 100,000), for both men and women — almost double that of the least-deprived
quintile (around 200 cases per 100,000). Indeed, the rate in the most-deprived
quintile was 1.9 times the rate in the least-deprived quintile among men, and 1.7
times among women” (Bambra et al., 2021, p. 15).

4 Por the “effects” of social capital (as measured by participation levels in the prior EU election) in

seven Western European countries, see Bartscher et al. (2020). Very early in the pandemic, high social
capital levels were positively correlated with infections per capita. Between mid-March and mid-May
2020, social capital slowed the increase in infections, but after the introduction of lockdown measures,
there were few differences between high and low social capital regions.
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The elderly, and nursing home residents in particular, are a special case. It has
been estimated that in the first wave of the pandemic, between one-third and
one-half of all deaths linked to COVID-19 happened in nursing homes. A survey
conducted in Germany in spring 2020 of people aged 80 or older found that 20%
of respondents living in nursing homes reported that they were “ill” from COVID-
19, compared to only 4% of respondents living in private homes (Hansen et al.,
2021). The connection to social class operates via the fact that in many countries,
the probability of living in a nursing home not only varies greatly, it is also socially
selective. Bernardi et al. (2020) showed in a study based on SHARE survey data
from 13 countries that the likelihood of living in a nursing home is much higher
for people with lower education; and that the probability of living in a nursing
home is higher in Scandinavian countries and in France and Belgium, while it is
lower in Italy. However, the risk of contracting COVID-19 has been especially high
in (northern) Italian multigenerational families, and this pattern may be inversely
related to class (Balbo et al., 2021). British newspapers reported that nurses from
the Philippines were several times more likely to contract the disease than nurses
with British citizenship. It is unclear whether this was because the Filipino nurses
had different areas of activity or worse access to protective gear, or because of other
factors.

Another special case is that of workers in large slaughterhouses, among whom
very severe outbreaks of the disease occurred. Their high rates of COVID-19
infection have been attributed to their cramped working and living conditions. The
contributions of international travel and of private and informal care arrangements
to these outbreaks are less well documented, but likely also accelerated the
transmission of the disease.

Social epidemiology has generated overwhelming evidence that adverse social
and economic conditions have an impact on health (ALLEA, 2021; Mackenbach,
2019). However, there is less consensus on the mechanisms that underlie this
relationship (health information, nutrition, risky behavior), in part because they
differ depending on the disease. It is well established that certain health conditions,
including obesity, diabetes, high blood pressure, asthma, alcohol consumption,
smoking and high cholesterol, are related to social class and status, whereas
mental disorders are less closely related to class. It has been shown that the health
conditions in this first category are also associated with higher rates of COVID-19
infection (even after accounting for the higher vulnerability of the elderly). This
causal connection therefore provides the most important bridge to understanding
the impact of social class on the risk of contracting COVID-19.

The differential infection rates of highly exposed occupational groups also rep-
resent a crucial bridge to capturing the relationship between COVID-19 infections
and socioeconomic inequalities. Compared to the average risk for all occupational
groups, kindergarten teachers have a threefold risk of infection, while nurses in
hospitals and care homes, medical doctors and bus drivers have a twofold risk of
contracting COVID-19 (AOK, 2021).
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3.5 Access to medical care

In societies with comprehensive health insurance coverage like Germany or Austria,
or with national health systems like the UK and the Scandinavian countries, access
to hospitalization and intensive care for COVID-19 patients, and the quality that
care, should not be related to the patients’ social class or income. While both access
to care and the quality of care are likely to be lower in rural than in urban areas,
these disadvantages might be offset by the lower population density, and thus the
lower likelihood of having contact with infected individuals, in the countryside
(Goujon et al., 2021). The lower infection rates in some German federal states like
Mecklenburg-Vorpommern, and the higher infection rates in city states, might be
circumstantial evidence that this is indeed the case. However, this pattern might
also be due to differential rates of testing. But even in a national health system like
that in the UK, it has been shown that the quality of hospital care and the likelihood
of dying from COVID-19 vary between areas with different economic conditions.
For example, Dowd et al. (2020) found evidence of variation in the quality of care
even within England and Wales.

In a study based on a large-scale sample of health insurance records for Germany,
Wahrendorf et al. (2021) found that being short-term unemployed had a large impact
on the likelihood of being hospitalized for COVID-19 (odds ratio of 1.34), and
that being long-term unemployed had a massive impact (odds ratio of 1.74). They
also found that receiving special benefits from social assistance was associated with
higher rates of hospitalization (odds ratio of 1.21).

3.6 Differential mortality

The penultimate criterion for assessing the impact of social inequalities on the risk
of contracting COVID-19 is the question of whether individuals of a lower status
or class, or who are in an underprivileged position, are more likely to die than
individuals of a higher social status. This is, of course, not to deny the possibility
that the likelihood of developing long-term and severe ailments after a COVID-19
infection might also be subject to social selectivity. At the onset of the pandemic,
the likelihood of dying from COVID-19 was higher in the socioeconomically
advantaged regions of Germany, but this gradient quickly reversed after April 2020.
In the socioeconomically most deprived areas, COVID-19-related deaths were 70%
more frequent among men and 50% more common among women than they were
in the least disadvantaged areas (Wachtler et al., 2020b; RKI, 2021).

5 Initial cross-country analyses using SHARE survey data seem to indicate that there were marked

inequalities in the access to medical treatment, as well as differential consequences of health behavior;
see the presentation of Axel Borsch-Supan at the WZB Berlin Social Science Center Corona Colloquium
on March 17, 2021.
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Similar results have been documented for England: “In the early phase of the
pandemic ... the death rate in the 20% most-deprived English neighborhoods were
128.3 deaths per 100,000 compared to 58.8 deaths per 100,000 in the least-deprived
20%. Even in the summer of 2020, when the death rates in all areas fell considerably,
they were still double in the most-deprived at 3.1 deaths per 100,000 versus 1.4
deaths per 100,000 in the least-deprived neighbourhoods ...” (Bambra et al., 2021,
p. 16).

In an excellent and highly informative study on differential mortality based on
Swedish registry data (Drefahl et al., 2020) covering deaths between March 13 and
May 20, 2020, Drefahl and colleagues analyzed differential mortality not only from
COVID-19, but also from all other causes. Their results indicated that divorced and
never married men faced a higher risk of dying from COVID-19 than married men.
For all these groups, the magnitude of the risk of dying from all causes was about the
same as the risk of dying from COVID-19, but men with secondary education had a
relatively higher risk of dying from COVID-19 than from all other causes. Migrant
men and women from low-income countries, who generally had a lower mortality
risk, were more than twice as likely to die from COVID-19 than their non-migrant
counterparts. This risk was especially pronounced for migrant men from Middle
Eastern countries. Individuals with lower incomes had a higher risk of dying from
COVID-19 and elevated all-cause mortality. However, COVID-19-related deaths
were relatively less frequent than deaths from all causes among the lowest income
group. Non-married women had a higher mortality risk than married women, but
their relative risk of dying from COVID-19 was even higher. Less educated women
had an elevated risk of dying from all causes, and an even higher risk of dying
from COVID-19: “We demonstrate that being male, having less individual income,
lower education, not being married all independently predict a higher risk of death
from COVID-19 and from all other causes of death. Being an immigrant from a
low- or middle-income country predicts higher risk of death from COVID-19 but
not for all other causes of death. The main message . . . s that the interaction of the
virus causing COVID-19 and its social environment exerts an unequal burden on the
most disadvantaged members of society” (Drefahl et al., 2020, p. 2).°

3.7 Unequal effects of COVID-19-related policy measures

The COVID-19 pandemic has affected people’s lives in a variety of ways. In
response to the pandemic, governments imposed restrictions on mobility, and
many people were subject to voluntary or involuntary quarantines and lockdowns.
During the pandemic, education and training were disrupted; transitions into and

6 See also Andrasfay and Goldman (2021) for differential COVID-19-related reductions in life
expectancy in the U.S. for Blacks, Latinos and Whites; and Goujon et al. (2021) for regional
characteristics of excess mortality. For an inverse income gradient in Belgian COVID-19 mortality, see
Gadeyn et al. (2021).
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across the labor market were greatly reduced; and there were large-scale furloughs,
reductions in working hours and employment losses. Depending on the relative
cushions provided by the welfare states in various countries, the pandemic has led
many people to experience considerable losses of income from work, as well as
the depletion of their savings. Since COVID-19 mortality hit the elderly and the
very elderly disproportionately hard, many inheritances have been passed down
to surviving children “prematurely.” The restrictions on international travel have
blocked or greatly reduced labor migration, the migration of seasonal workers and
international student exchanges.

While only a minority of people within a given population have suffered from
COVID-19 symptoms, and even fewer people have been hospitalized or died
during the pandemic, everybody has suffered from the consequences of restrictions
on mobility and economic activity. Large shares of the population have been
exposed to the risk of unemployment, reduced working hours and income losses
(Mohring et al., 2020; Naumann et al., 2020). It is quite plausible that a process of
polarization occurred between the groups who were almost completely protected,
like pensioners, civil servants and public sector employees; and the groups who
lost all of their ordinary income, like illegal care workers from Eastern Europe,
“minijobers” with marginal income, workers without unemployment insurance
protection and individual entrepreneurs in the retail and restaurant industries. In
between these groups were the workers who were forced to accept short hours, and
whose labor income was reduced by 60-80%.

Studies that looked at the early phases of the COVID-19 crisis give important
hints about the social distribution of its impact. In the early months of the pandemic
in 2020, only one-fifth of the population in Germany reported a loss of income,
and the likelihood of losing income varied greatly between people in different
categories of disposable household income. While the imposition of short hours
did not vary between income groups, it did vary between workers with different
levels of education. Workers with lower education were twice as likely as their
higher educated counterparts have their working hours reduced (Schroder et al.,
2020). Kohlrausch et al. (2020) reported that about one-third of all households
experienced income losses, arranging from one-half of households in the lowest
income group to one-quarter of households in the highest income group. In sharp
contrast to these findings, two prominent German research institutes, ifo and IAB,
have reported an average reduction in gross income of only 3%, ranging from 4% for
households in the lowest income decile to 3% for households in the highest income
decile. Due to massive public transfers, the average reduction in net household
income was around 1.1%, with families in the lowest income deciles even enjoying
a slight increase in income, mainly because they were receiving the so-called “child
bonus” (Kinderbonus) allowance, which was designed to support families during
the COVID-19 crisis (Bruckmeier et al., 2020).
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4 The (potential) effects of the COVID-19 crisis on life courses

How will the COVID-19 pandemic shape life transitions, trajectories, turning points
and other life outcomes? Very early in the pandemic, a group of well-known
scholars in the area of life course research systematically explored the potential
impact of COVID-19 on people’s life courses (Settersten et al., 2020). In particular,
they looked at the impact on health, on personal control and planning, on social
relationships and family, on education and training, on work and careers, and on
migration and mobility. When examining the effects of the pandemic on health,
personal planning and social relationships, these scholars concentrated on evidence
of the immediate impact, like the age distribution of infections and deaths, reports
of feeling a loss of control, and the impact of distancing and lockdowns on social
contacts. But the more challenging questions are how the pandemic will affect later
life outcomes, and whether there will be “pandemic cohorts” who are scarred for
the rest of their lives.

To address these issues, we cannot rely on current observations, but must instead
draw on our knowledge of comparable emergencies that occurred in the past. What
theoretical models and approaches do we have to answer the question of how
COVID-19 might affect people’s life courses?

The COVID-19 pandemic could be described as a “critical life event.” It was
unexpected; it was associated with loss (of social contacts, employment, loved
ones); and it was largely “uncontrollable.” The literature on the impact of critical
life events has shown that people who are exposed to such events can experience
deep shocks, but it has also reported that the impact on individuals of events like
divorce or the death of a child or a spouse is often temporary, lasting to up to about
one year.

Some scholars have also argued that there are “sensitive periods” (Blossfeld,
1989) of life during which critical life transitions typically take place. The under-
lying assumption of this perspective is that certain transitions should be managed
within a given age range or in specific life phases, and that if they are not, individuals
are likely to experience long-term negative effects. Such transitions may include
completing a certain level of education or training (e.g., by passing an exam),
entering a qualification period, transitioning to the labor market, or having a child
before the onset of infecundity.

The adaptation of individuals to the consequences of the COVID-19 pandemic
might be age-specific in the sense that the amount of time remaining in, for example,
a person’s working life might have huge consequences for the individual’s ability to
adjust by retraining or starting a new career.

The combination of “sensitive” and “historical” periods produces cohort effects.
The collective experience of exposure to adverse conditions at a given age can
distinguish birth cohorts from each other. These experiences include, for instance,
being affected by budget shortfalls that hinder young people’s opportunities to enter
the civil service or advance in their career within an organization. The COVID-19
pandemic might produce not just age-specific cohort effects, but even “generations”
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of the kind described by Karl Mannheim (1928): i.e., age groups whose attitudes and
values differ, but who are developing something like a collective consciousness of
“before” and “after” the pandemic, and of how it has affected certain birth cohorts
(and groups within them) in specific ways. Some sociologists (Bude, 2020) have
already speculated about the emergence of a new sense of solidarity and a higher
level of trust in the state, and about the demise of neoliberalism.

However, when we are discussing the negative effects the pandemic is expected to
have on people’s life courses, we should also consider the “counter-hypothesis” that
there will be no such long-term negative effects. In line with the theory of critical
life events, the impact of the pandemic might be large but temporary. If the duration
of mobility restrictions, unemployment and income losses is relatively short, then
the impact of the pandemic might be relatively small. This is especially likely to
be the case if, for instance, income losses are compensated for by policies such as
higher unemployment insurance benefits or subsidies for workers with temporarily
reduced working hours (Kurzarbeit schemes). Missed exams or other education
and training accreditations can be made up. Transitions such as starting training,
entering the labor market, switching jobs or making career advances may just be
delayed, without having any longer-term adverse effects.

The long-term impact of the pandemic will largely depend on how disruptive the
economic shocks on both the demand and the supply side will prove to be, and on
how states balance their efforts to claim new powers to regulate and control with
efforts to mitigate the economic consequences of the pandemic through measures
aimed at compensating workers for income losses. We also know from the theory of
stress and coping that when adverse events are shared by many or even all people,
the individual consequences are less severe, especially if people do not have to
attribute the adverse events to their own actions.

Are there historical precedents that would be useful to consider when discussing
the potential impact of the COVID-19 pandemic on people’s life courses? We have
some evidence on how large-scale epidemics affected the long-term life courses
of the populations involved. Understanding the impact of the Spanish flu, which
resulted in 40-60 million deaths worldwide, is difficult because the effects of the
pandemic were closely intertwined with the economic and political upheaval at or
after the end of World War I (WWI). However, Mamelund (2004) has shown for
Norway, which was neutral in WWI, that the flu pandemic had a positive impact on
fertility, with a post-pandemic baby boom occurring in 1920.

Other historical developments, such as those covered by the German Life History
Study (Mayer, 2015), might give us some insight into what the effects of the COVID-
19 pandemic on life courses might be.

When we examined the impact of World War IT (WWII) on people’s life courses
in Germany, we expected to find that the war greatly disrupted people’s lives, as
many men served in the military for long periods of time, and some were held as
prisoners of war for up to 13 years (from 1939/40 to the return of the last prisoners
of war from Russia in 1953). To our surprise, this is not what we found. Instead,
our analysis showed that the cohorts most hurt by WWII were those born around
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1930/1931. Indeed, despite experiencing the “economic miracle” of the 1950s and
1960s, these cohorts never caught up, and were disadvantaged in their occupational
lives and in retirement. This is likely because these cohorts missed a critical life
transition: namely, the transition to an apprenticeship just after the end of the war.
Thus, these cohorts had the largest proportions of unskilled workers ever observed
in the German context (Mayer, 1988).

The potential adverse long-term effects of experiencing difficult conditions might
be prevented if they are addressed through political debate and political measures.
A good example of such a case was the West German government’s response to the
problems the baby boomers born around 1964 faced in getting an apprenticeship.
Through a joint political campaign of the federal government and the employer
associations, many additional apprenticeships were created. However, less political
attention was paid to helping these now large cohorts of young women and men who
were finishing apprenticeships transition to the labor market. This lack of political
action, in combination with a less favorable business cycle, led to this cohort having
particularly high levels of unemployment during this transition phase (Hillmert and
Mayer, 2004). However, in contrast to the German cohort born around 1930, the
1964 cohort fully recovered across their working lives (Manzoni et al., 2014), most
likely due to their solid educational and vocational training resources.

The age-specific impact of disruptive events has been clearly demonstrated by a
number of studies that examined the consequences of the economic meltdown and
the mass unemployment that occurred in the course of German unification. While
young people who had already mostly completed their occupational training periods
did surprisingly well in the transition, people who were over age 55 were pushed out
of work altogether, and people who were between ages 45 and 50 had high levels
of unemployment or state-provided employment because their remaining working
lives were too short to allow them to start from scratch (Diewald et al., 2006; Mayer
and Schulze, 2009).

Several studies have documented the impact of the Great Recession (2007-2009)
on young people’s transitions to the labor market (Schoon and Bynner, 2017). Very
few of these studies were able to compare the experiences of these cohorts before,
during and after the Great Recession, and the period since the downturn ended has
been too short to allow for an analysis of the longer-term cohort effects. Blossfeld
(2017) found no evidence that the Great Recession had an impact on shorter-
term unemployment, on wages or on downward career mobility among workers
in Germany.

There are, however, two areas in which we can currently make empirical
observations about the likely effects of the COVID-19 crisis on young people’s
subsequent life courses: schooling deficits and problems in the vocational training
market.

Grewenig et al. (2020) and Woessmann (2020) have estimated that in the fall of
2020, about one-third of a school year had been lost in Germany due to the closing
of schools in the spring. On average, pupils reduced their daily learning time of 7.4
hours by about half, and the reductions were larger for low achievers (4.1 hours)
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than for high achievers (3.7 hours). Based on these findings, the studies concluded
that the lifetime labor income of these young people will likely be reduced by
3-4%.7 To arrive at this estimate, Grewenig and co-authors ingeniously used
evidence from four sources: wage differences between individuals based on the
number of years of schooling they completed, the natural experiment of halving
the length of the school year due to the beginning of the school year having been
moved in the 1960s in West Germany from the spring to the fall, the “summer
gap” in learning that has been well-documented for the U.S. (and differentiated
by race) and the fallout from teacher strikes. Meanwhile, Woessmann and his co-
authors conducted their own surveys and systematically reviewed the German and
the international evidence (Werner and Woessmann, 2021a, 2021b). Based on their
findings, the authors reached the following conclusion: “There is clear evidence
that the COVID-19 pandemic seriously impeded the cognitive and socio-emotional
development of many children.” The study also found that children with more
disadvantaged socioeconomic backgrounds suffered more than children with more
advantaged backgrounds (Werner and Woessmann, 2021b, pp. 33-40).

With regard to the impact of the COVID-19 crisis on vocational training, strong
concerns were raised that the pandemic would greatly undermine the supply of
traineeships offered by firms, and the whole process of matching applicants to
training opportunities. In Germany, the number of apprenticeship contracts fell by
11% in 2020, and improved only marginally in 2021. This adverse development
might have been offset by the fact that the overall size of the cohort (i.e., the
number of potential applicants) declined. Another factor, which has also been
observed in earlier crises, seems to have contributed to current trends as well: i.e.,
more young people decided to stay in school, which may lead to improvements in
the average qualification levels of the “COVID-19 generation” (Bundesagentur fiir
Arbeit, 2021).

5 Outlook

In this paper, I have reviewed some of the potential and actual contributions of
sociology to understanding the causes and the consequences of the COVID-19 crisis.
Given the dynamic (and sometimes even counterintuitive) nature of many the effects
of the COVID-19 pandemic, a large degree of caution is needed when considering
these issues. For instance, while levels of trust in government were very high during
the early months of the pandemic, they now appear to be eroding rapidly. Similar
changes in the economic and labor market effects of the pandemic are even more
likely to occur.

There have been substantial sociological insights and reliable research results on
the COVID-19 pandemic in some subfields, such as research on the emergence of

7 For the potential effects of home-schooling and possible remedies, see Helbig (2021).
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and compliance with social norms, and the differentiation and new intermeshing
of societal subsystems like family, work and politics. However, in other subfields,
especially those that focus on social networks, the failure to provide useful
knowledge on the diffusion of the pandemic is both surprising and worrying.

The almost hegemonic narrative of the COVID-19 crisis leading to a deepening
and a polarization of inequalities turns out to be somewhat less convincing when we
look more closely at the empirical evidence. Two lessons are, however, obvious. One
is that inequalities must be carefully distinguished based on their impact on contacts,
infections, treatments, mortality and the population-level consequences of COVID-
19 policies. It even appears that there are some paradoxical and counterintuitive
effects of inequalities, like the association between high status and numbers of
social contacts. The types of inequality also seem to matter, with exclusion
and discrimination based on migrant status having a greater impact than mere
differences in income. Moreover, the redistributive impact of social policies appears
to play an important role, such as in relation to reductions in working hours.

The other lesson is that the inferences made about the impact of socioeconomic
inequalities must be closely connected to the underlying mechanisms. In this
context, it is crucial to consider the role of occupational groups in shaping contacts,
proximity, mobility, the likelihood of working from home and the risk of infection.

Regarding the impact of the COVID-19 crisis on people’s life courses, the
assumption that the pandemic will have severe negative effects is quite plausible.
However, as historical analogies to the cohorts who experienced the effects of WWII,
the baby boom and the Great Recession suggest, the final outcomes will not be
known until long-term observations of the birth cohorts involved can be made.

In sum, while sociology offers a wealth of insights and hypotheses for under-
standing the COVID-19 crisis and its consequences, and there has already been an
explosion of empirical research on this topic, a proper assessment of the effects of
the pandemic will only be possible in the years to come.
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Abstract

The global sustainable development project as currently conceived is foundering,
and the twin crises of the COVID-19 pandemic and the Russo-Ukrainian War have
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1 Introduction

The world is reeling from two nearly simultaneous generational shocks: the
COVID-19 pandemic of 2020-? and the Russian invasion of Ukraine (hereafter, the
Russo-Ukrainian War) of 2022-?! These shocks have been inflicted on a world that
was already far from having reached a demographic equilibrium due to radically
divergent growth rates starting around 1960. Africa, North Africa and the Middle
East — the least stable, the most climate-vulnerable and the most conflict-prone
regions of the world — are the dominant sources of population growth, while other
regions, such as China and Europe, face population decline and stagnation.

In this essay, I discuss — with some temerity, given that we are still in an early
stage of this long game — the impacts of these twin crises on the global sustainable
development project and the field of demography, both directly via the immediate
need for research, and indirectly through the changed context.

The direct near-term impact of the COVID-19 pandemic on demographic research
is easy to estimate, since the research needed — given that, outside of the most
cloistered monasteries of theory, demographic scholarship is demand-driven — can
be sorted into three boxes. The first box contains studies on the impact of the
COVID-19 pandemic on demographic parameters, with the principal dimensions
being mortality, fertility and migration (more distally, urbanisation, spatial distri-
bution, family structure, living arrangements) and the resulting age and workforce
structures. The second box contains research on the effects of demographic param-
eters on the incidence and the impacts of the COVID-19 pandemic by age, sex,
residence, ethnicity, household living arrangements and so on. The contents of the
third box include studies on the impacts of the COVID-19 pandemic on demography
as a research discipline; on data needs, methodological opportunities and research
design more generally; but also on practical issues related to the reproduction of
the field, such as effects on researchers, on graduate education, etc. The differential
impacts on women and researchers in developing countries are of special concern.

Regarding the Russo-Ukrainian War, the first box will start to quickly fill up with
studies of war-related mortality, fertility and migration (notably, the displacement
and refugee dimensions, plus return migration). There will be analysis of population
vulnerability and resilience, disaggregated along the usual demographic axes, but
this just amounts to substituting “war” for floods, droughts and other catastrophes
that were already on demography’s list. By rights, the second box should contain
studies that examine how demographic factors contributed to the Russo-Ukrainian
War, but it is hard to see a causal link. Perhaps we have one state in demographic

' The term Russo-Ukrainian War is not sanctioned by any international organisation, and the preferred

term seems to be “Russia’s invasion of Ukraine”. With all the respect that is due to the niceties of
international diplomacy, the term Russo-Ukrainian War appears to be the most accurate description
of the situation, at least ad interim. It could be argued that said War actually began in 2014 with the
annexation of Crimea.
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decline choosing an opportune moment to pick off a neighbouring state in demo-
graphic decline, but no one seriously believes that this was a proximate cause of the
conflict. Only somewhat more plausible is the argument that a state on the verge of
broad decline (including demographic) is picking off another in order to forestall its
inevitable weakening, which may also apply to China and Taiwan. There will be a
need for studies of the ethno-linguistically and religiously fractured demography
of the Eurasian shatterbelt (Cohen, 2013; Romaniuk and Gladun, 2015; Snyder,
2010). As for the third box, there is an immediate need for the field to grapple
with the impact of the conflict on the illustrious Russian and Ukrainian research
establishments.

These are all direct effects. But more broadly, the COVID-19 pandemic and the
Russo-Ukrainian War will change the global context that presents demography with
the broad range of issues that need to be addressed. So, to consider the problems
that will be assuming greater prominence, we need to look at the global sustainable
development project as a whole, and the impacts the twin crises are likely to have
on it. The motivating observation is that a very large chunk of demography, or at
least of policy-relevant applied demography (which accounts for a good nine-tenths
of the whole), now resides in either the core or the near periphery of that project.

2 The global sustainable development project: Origins and
evolution

The global development project was jury-rigged in the early 1950s on the war-
shattered rubble of the Western imperial project. As originally conceived, the
development project was an enlightened effort to enrich (the bright side), albeit with
an undertow of subalternity (the dark side; Said [1978] is still the most scathing
spokesman for this view), what Sauvy (1952) called the Third World, now better
referred to as the Global South. Globalisation, which had been rudely interrupted in
the inter-war period, recovered and picked up to a trot in the 1960s with Eurolending,
or the extension of hard currency credit to soft currency countries; i.e., to countries
that were borrowing outside their monetary orbit. Globalisation sped to a canter in
the 1970s, when the oil crisis generated enormous hard currency wealth in countries
that could not put anywhere near all of it to good domestic use (“absorb” is the
term of art), and that did not have enough mattresses to stuff it into. At the same
time, the oil crisis produced enormous hard currency demand in the countries that
needed it, and enormous profits for the banks that moved it (‘“recycled” is the term
of art) from North to South. The Washington Consensus — a set of policies that
promoted monetary and fiscal discipline, combined with regulatory reform and trade
liberalisation — was born, and performed well in macro-economic terms, but with
a great deal of collateral damage for the poor, particularly when the Eurolending
bubble predictably burst in the early 1980s (the so-called LDC Debt Crisis). By
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then, as fax and, eventually, email and the internet replaced the telex, globalisation
redux had broken into an undisciplined (i.e., unregulated), old-time Western shoot
“em up gallop. Information became nearly instantaneous, placing those who had the
skill and the capital to exploit it at an overwhelming advantage over those who did
not.

Outrage over inequalities contributed to a sense of grievance in the South and
guilt in the North. The two themes that increasingly infused the development
project were equity and global public goods (notably the climate). Us-versus-
them rhetoric (the Population Bomb, the Communist Threat, the Immigrant Peril)
was replaced by We-are-all-in-this-together rhetoric, as crystallised in the title of
the 1987 Brundtland Report, Our Common Future. The concept of sustainable
development emerged from that report: Development that meets the needs of the
present without compromising the ability of future generations to meet their own
needs. This definition, anodyne to the point of being tranquilising, was the result
of a bitterly-negotiated political compromise between pro-growth (South) and pro-
environment (North) forces.

It is important to make a distinction between sustainability as a concept, which
long predated Brundtland, and the sustainable development project as a means of
implementing and achieving what Brundtland defined it as being. Some approaches
to sustainability are linear and Gothic. For example, if a piece of capital, whether
natural (renewable or non-renewable; physical or biological), man-made, human or
financial, produces an annual scarcity rent, and that rent, but not a penny more, is
translated into consumption, then the flow of consumption benefits will continue
(up to depreciation) ad infinitum. Other approaches are curvaceous and Baroque,
building in distribution, static (current) and dynamic (intergenerational) equity, ditto
justice and fairness, catastrophic risk (fat risk distribution tails; guard rails), the
Earth as a human life support system, etc.

Outside theology, concepts (say, God) do not have material interests until they
are instrumentalised in the form of projects, whereas projects (or at least the people
behind them) have interests from their inception phase, and look for concepts to
advance them. The concept of sustainability, as it has evolved to serve the purposes
of the Brundtland global sustainable development project, is Baroque. As a result, it
suffers from weaknesses and contradictions, just like (absent a stronger and more
costly foundation) a tall, non-rectangular building is shakier than a short, box-
like one. It glosses over the distinction between human needs and wants (Douglas
and Ney, 1998).% It requires speculative welfare comparisons that are not only

2 While needs can be physiologically estimated by nutritionists, sleep experts, physiologists and

experts in other walks of scientific life, wants are constructed through propaganda, advertising, the
desire to keep up with the Joneses, and other aspects of Madison Avenue capitalism that attracted the
criticism of the Frankfurt School.
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interpersonal, but intercultural and intergenerational, as well.? It privileges equity
over growth and prudence over risk-taking, and it underestimates the potential for
technological progress. It is locked into a narrow, poverty-focused “Do No Harm”
and “No One Left Behind” logic. It is structurally rigid, constructing rights holders
as victims and duty bearers as oppressors, absent transformative change (another
term of art in the sustainable development discourse). Despite, or perhaps thanks
to, these simplifications, for those actors in the global sustainable development
complex that implement the project — which is no less tangible or consequential
than Eisenhower’s military-industrial one — Our Common Future remains not only
a touchstone, but a foundation myth — as if sustainability was invented in 1987,

3 Focusing on climate change, Thomas Schelling expressed the view in a lecture at the International

Institute for Applied Systems Analysis (IIASA) in Vienna ca. 2000 that Northern-financed climate
change mitigation is not an investment; i.e., consumption foregone today for consumption in the
future by one’s self, one’s descendants or at least one’s familiars. It is, rather, an interpersonal transfer
from today’s demographically small and slow-growing North to tomorrow’s immense South — whose
inhabitants will, absent global catastrophe, be much less poor than they are today; who will live in a
world that is technologically incomprehensible to us Northerners today; and who, regardless of any
global melting-pot, will be culturally distant from us in the North today. Beckerman and Pasek (2001),
while endorsing a moral obligation of the present to future generations, made short work of the concept
of intergenerational rights-holders and present duty-bearers, since the presumed rights-holders do not
yet exist (an issue, albeit far from one addressed by these authors, of particular relevance in the present
American abortion debates). Groucho Marx demolished the flimsy idea of intergenerational rights with
admirable economy: “Why should I do something for posterity? What did posterity ever do for me?”
[Groucho] Marx must have been well-read, because his source was obviously Addison (1714/1853) in
The Spectator:

Most people are of the humour of an old fellow of a college, who, when he was pressed
by the society to come into something that might redound to the good of their successors,
grew very peevish; ‘We are always doing’, says he, ‘something for posterity, but I would
fain see posterity do something for us’.

There is also the legal issue of the Rule of Perpetuities, related to the British constitutional question
of Parliamentary sovereignty — whether a present Parliament can constrain a future one, to which
the conventional answer is “No.” We in the present can manage the Earth in trust for a few future
generations, but eventually an interest must vest, and the Brundtland definition of sustainability smells
like a rolling trust that is renewed ad infinitum by each generation, raising the issue of how we in the
present generation can impose on generations far in the future the role of trustee for generations even
further removed.

An important distinction can be made between intergenerational rights and the Demeny voting
proposal (Demeny, 1986; Sanderson, 2007). Demeny voting only transfers the rights of future voters in
trust to their parents. Those children already exist, and, subject to negligible mortality, will survive
to voting age. People who do not exist do not have rights, weakening if not invalidating entirely the
concept of intergenerational justice, and more so that of intergenerational equity, which can only derive
from justice.

Cf. Barry (1997) for a vigorous opposing view of intergenerational justice.
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like sexual intercourse was for Larkin in 1963.* These are the 17 Commandments;
and no overachievement on one can atone for backsliding on another. The global
sustainable development project, which seeks to unite households, firms and
governments in a mission of planetary survival, is a hegemonic one. Discouraging
words are as unwelcome in it as they were in the equally hegemonic sexual liberation
project of the Swinging Sixties.

3 COVID-19, Ukraine and the sustainable development goals
(SDGs)

The global sustainable development project officially consists of the 17 Sustainable
Development Goals (SDGs), to which almost every nation in the world is legally
committed.’

Up to then there’d only been

A sort of bargaining,

A wrangle for the ring,

[...]

Then all at once the quarrel sank:
Everyone felt the same,

And every life became

A brilliant breaking of the bank,

A quite unlosable game.

Annus Mirabilis (1967, published in Larkin, 1974).
5 It is important to appreciate the political economy of the transition to the SDGs from the previous
Millennium Goals (MDGs), adopted with the strong support of U.S. President George W. Bush at the
Monterrey Summit of 2000, and with a target date of 2015. The MDGs were (fairly) accused of being
preachy, paternalistic and instructing Southern signatories a la baguette on their shortcomings. In the
negotiations leading up to the succeeding SDGs, the South (sullen) and its allies in the North (sheepish)
agreed that the SDGs would be sufficiently broad and ambitious that all parties, North and South alike,
would receive their fair share of abuse for the inevitable failure to meet them. From a transactional
perspective, think of the SDG contract as embedding an implicit option that the call holder (the global
sustainable development complex) can exercise on the put holder (the Northern taxpayer) to obtain
additional (post-SDG) resources when the project fails. The SDGs were far from universally acclaimed:
Easterly (2015) suggested that they should stand for Senseless, Dreamy, Garbled; and commented that
only the UN could come up with a document as worthless as Agenda 2030.
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The Sustainable Development Goals

Goal 1. End poverty in all its forms everywhere.

Goal 2. End hunger, achieve food security and improved nutrition and promote
sustainable agriculture.

Goal 3. Ensure healthy lives and promote wellbeing for all at all ages.

Goal 4. Ensure inclusive and equitable quality education and promote lifelong
learning opportunities for all.

Goal 5. Achieve gender equality and empower all women and girls.

Goal 6. Ensure availability and sustainable management of water and sanitation
for all.

Goal 7. Ensure access to affordable, reliable, sustainable and modern energy
for all.

Goal 8. Promote sustained, inclusive and sustainable economic growth, full and
productive employment and decent work for all.

Goal 9. Build resilient infrastructure, promote inclusive and sustainable indus-
trialization and foster innovation

Goal 10. Reduce inequality within and among countries.

Goal 11. Make cities and human settlements inclusive, safe, resilient and
sustainable.

Goal 12. Ensure sustainable consumption and production patterns.

Goal 13. Take urgent action to combat climate change and its impacts.

Goal 14. Conserve and sustainably use the oceans, seas and marine resources for
sustainable development.

Goal 15. Protect, restore and promote sustainable use of terrestrial ecosystems,
sustainably manage forests, combat desertification, and halt and reverse
land degradation and halt biodiversity loss.

Goal 16. Promote peaceful and inclusive societies for sustainable development,
provide access to justice for all and build effective, accountable and
inclusive institutions at all levels.

Goal 17. Strengthen the means of implementation and revitalize the Global
Partnership for Sustainable Development.

The SDGs’ target date is 2030, and while the objection might be raised that 2030
is already baked into the cake, it is safe to assume that there will be a successor to
the SDGs, and a successor to the successor. A simple Google search will bring up
multiple international development agency and civil society organisation analyses
of the devastating impacts of the COVID-19 pandemic and the Russo-Ukrainian
War, and of the specific impacts of these crises on the SDG of particular concern
to each agency or organisation (e.g., child health for UNICEF, hunger for FAO and
the WFP, education for UNESCO, gender for UN WOMEN, energy security for
the IEA/OECD). The choir of the deserving is large, and each member tries to out-
sing the other. The most common theme is “a decade lost”, which is an appropriate
metaphor, since the COVID-19 pandemic and the Russo-Ukrainian War hit almost
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precisely 10 years after the global economy started picking itself up from the global
financial crisis (2008) precipitated by the collapse of Lehman Brothers.

The most important impact of the twin crises on efforts to achieve the SDGs is
that the money for the global sustainable development project is not there; in fact,
it never was. To appreciate why this is the case, a basic understanding of global
development finance and the political economy of moving money from North to
South is required. Some readers have this knowledge; others probably do not. For
those who need it, a primer on these subjects is provided in an annex. For those who
do not need it, we can get straight to the question: How will the twin crises affect
the likelihood that the SDGs will be achieved, and, through the changing context,
demography?

This discussion of the SDGs is divided into four parts. The first subsection
examines the goals related to income, food security and inequality (SDGs 1, 2 and
10), then broadens to include the emerging theme of happiness as a welfare measure.
The second subsection focuses on the goals that are directly affected by the crises,
particularly by the COVID-19 pandemic: i.e., those related to health, education and
gender (SDGs 3, 4 and 5). The third subsection looks at sectoral goals that are
indirectly affected by the crises, since they require a budget to pursue. Finally, the
fourth subsection is devoted to the most intangible, but also the most important
goals, because none of the others can be attained without them: Peace, Justice and
Strong Institutions (SDG 16) and Partnerships for the Goals (SDG 17).

3.1 Income poverty (SDGs 1 and 10), food security (SDG 2) and
happiness

As the examples of China and India show, the strongest correlate of income poverty
reduction is GDP growth, particularly in the medium and the long term, when
cyclical vagaries are smoothed out. Only the analysis of disaggregated data from
household income and expenditure surveys (and complementary exercises, such
as USAID’s Demographic and Health Surveys (DHS) and UNICEF’s Multiple
Indicator Cluster Surveys (MICs)) emerging in the coming months and years will
fully illuminate the effects of the COVID-19 pandemic and the Russo-Ukrainian
War. But important issues have emerged even before we have access to empirical
data for the world, and sufficient time to examine them.

Whereas the COVID-19 pandemic has had direct income effects in the form of
medical costs, lost employment and income, etc.; the War’s effects, outside of those
on the combatant nations and the areas directly affected by the conflict, will be
diffuse, and will mostly take the form of rising food and energy prices. It would be

For a historical perspective emphasising the need for economic growth, see Ravallion (2020). He

is not entirely pessimistic on the prospects for improvement, but draws attention to a serious lack of
coherence between “social” and “environmental” goals.
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reckless to offer a comparison of the scale of these effects, but they differ starkly
in terms of incidence, with the COVID-19 pandemic affecting the households
experiencing cases of sickness most acutely, while the effects of the War are far
broader. China is sui generis because of its “zero-COVID” lockdown policy, the
effects of which are still emerging.

Perhaps the most important question is whether the greatest impact of the crises
will be on extreme poverty, the steep reduction of which has been one of the
triumphs of the last decade.” The 2022 World Development Report estimated that
the number of extremely poor people increased by 80 million in 2020 as a result of
the COVID-19 pandemic, which represents a generational reversal in a world that
saw the number of people in extreme poverty fall by one billion in the preceding
decade. Given the importance of energy and especially of food in the budgets of
the very poor, it is reasonable to assume even before the data roll in that the Russo-
Ukrainian War is causing the number of people who are food- and energy-poor to
rise, and not just in poor countries.

Another issue, more subtle than that of extreme poverty, is the impact of the crises
on people who are close to the poverty line, and who will find it harder to climb out
and easier to fall into poverty; a point that has been emphasised by Garroway and
Reisen (2015). And, leaving poverty aside, a third issue — which has been the subject
of human interest stories in the press, but will require much closer analysis — is the
negative effects of these crises on middle-class households in all countries, through
the loss of earnings and medical costs in the case of the COVID-19 pandemic, and
through the loss of purchasing power in the case of the War. Poverty reductions have
been only part of the development success story; the explosion of the global middle
class has been equally important from a long-term structural point of view, and is
a story that is not told in SDG monitoring because of its poverty and No One Left
Behind orientation.

Why do we worship at the altar of income? For some time, there has been
an argument that wellbeing (or happiness, or life satisfaction; we will use these
interchangeably, with the understanding that they are subjective, self-assessed, and
no doubt debated by psychologists) should not be reduced to income or material
living conditions (which are objectively measurable).® Scepticism about using
national income as a welfare measure was evident at least as far back as Abramowitz
(1959). In fact, it can be traced back to the ideological disputes at Lionel Robbins’
London School of Economics, where war was waged between cardinal and ordinal
utility and the contribution to national welfare of a pound’s worth of milk versus a
pound’s worth of whisky was disputed on the grounds that some preference rankings

7 The World Bank defines extreme poverty as living on less than roughly two dollars per day in

purchasing power parity (PPP) terms.

8 A view that has even made inroads at the OECD, hardly a fount of heterodox economics (OECD,

2020).
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were to be preferred to others.” Easterlin (1974) found essentially no correlation
between national income and happiness at the country level; a finding refuted
by Stevenson and Wolfers (2008) who found a monotonic increasing relationship.
Kahneman and Deaton (2010) found in the U.S. that, in a sort of Kuznets effect,
emotional wellbeing peaked at a level of about USD 75,000 per year, while life
satisfaction continued to increase. Wilkinson and Pickett (2009) put the threshold
much lower, at about USD 25,000. In short, the evidence is mixed and inconclusive.

Casting empirics aside, in defence of the traditional approach, there is a tendency
to set up a straw man GDP (or, more accurately, net national income) per capita
as the ideal measure of the human condition, and then to knock it down. This
has contributed to statistical embarrassments such as Gross National Happiness
in Bhutan, the now-emerging corporate position of Chief Happiness Officer, and
academic money spinners such as the newly introduced MA in Happiness Studies
at Centenary University in New Jersey.' While GDP per capita is a far from
perfect welfare measure, those who tilt at this windmill have almost certainly not
studied the UN’s System of National Accounts (SNA) to appreciate the subtly and
sophistication of the GDP measure and its satellite frameworks designed to incor-
porate issues such as unpaid household activity with its gender and family labour
components, health system accounts, and natural resources and the environment.
Through the SNA, GDP is articulated into current and capital accounts, income and
expenditure accounts, financial accounts, production accounts and balance sheets;
all with sector/actor disaggregation and double-accounting consistency. Apart from
basic sector/actor disaggregation — which is often demographic in nature — this is a
feat that alternative welfare measures cannot hope to attain.

°  Hirschman (1984) is relevant here, because he addresses head-on the issue of competing (or shifting)

preference rankings. Let A prefer (X to Y). From de Graaf’s welfare economics point of view (see
below), all is done and dusted. Concentrating on shifts in rankings, let something happen so that A now
prefers [(A prefers Y to X) to (A prefers X to Y)]. Hirschman points us towards a critical assessment of
the current phenomenon of “wokeness”, a condition of the tolerably well-off, and Huntington’s concept,
discussed in the annex, of the “Davos Man”.

10" The mother of all GDP per capita alternatives is the Human Development Index (HDI), originally a
weighted average of GDP per capita, life expectancy and literacy; now refined by more modifications
than it would be possible to count on both hands. The importance of health, education, literacy and
other reasonably objective indicators as useful and necessary complements to income is universally
accepted. However, the political economy of the HDI’s origins in the late 1980s is revealing. At the
time, UNDP was looking to make its upstart annual Human Development Report a credible competitor
with the World Bank’s flourishing World Development Report, which reflected the liberal Washington
Consensus. Not long after the introduction of the HDI, Kelley (1991) observed that HDI and GDP per
capita were almost perfectly correlated. It would be difficult to overestimate the subjectivity of how
the HDI components are weighted, however, many are added, whatever the averaging method used. In
its 20th Human Development Report, UNDP greatly reduced its implicit weight on longevity in poor
countries relative to rich ones, and raised the value of schooling to many times its economic returns
(Ravallion, 2012).
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American jazz pianist Thomas (“Fats”) Fats Waller (1904—-1943) may have boiled
this issue down the best with the common-sense observation: “I never knew a
situation so bad where having more money made it any worse”. With the important
qualification that the public slice of the pie is spent to promote the welfare of
the people, GDP per capita can be considered a lens through which happiness is
refracted; darkly, as St. Paul put it (1 Corinthians 13:12), but without too much
distortion. At the macro level, the obvious exception to GDP as a national welfare
measure is in resource-rich (usually extractive) economies. Economic accounting
for natural resource exploitation is not only complicated, but in most of these
countries, the repartition of its proceeds is opaque and inequitable for reasons related
to the political economy, not to the SNA. Apart from special cases such as these, the
statistical correlation between income and happiness tends to be pretty close, at
least at the macro level — absent the unlikely eventuality that widespread satiation
or boredom sets in.

At the same time, it is beyond debate and in need of no empirical investigation
that strict welfare economics in the style of de Graaft (1957), while aesthetically
appealing for its parsimony and rigour, requires supplementation to maintain
practical policy relevance, not to mention a stiff dose of political economy and social
choice theory to deconstruct the social welfare function. De Graaff exhausted the
space offered by neoclassical welfare economics —there was nothing but footnotes
to add after that admirably slim volume was published. In favour of broader
approaches, psychologists and social welfare experts credibly warn of cohorts that
will bear the scars of COVID-19-associated depression for years or even decades.
For those, mostly in the Anglosphere, who have dutifully accumulated financial
asset portfolios to achieve a comfortable retirement, the emotional scars of today’s
bear market will not be healed quickly. And perhaps, as any event that disturbs
global geostrategic confidence would, Russia’s invasion of Ukraine is leading to
widespread anomie of the original Durkheimian variety in which the old rules do not
make sense anymore; in which millions are left shaking their heads and asking them-
selves, “Who’d a thunk it?”’!! Fats Waller aside, cash transfers cannot address the
depression of COVID-19- and Ukraine-related isolation, uncertainty and anomie.'?

3.2 Reduced inequalities (SDG 10) and happiness (again)

The COVID-19 pandemic has worsened inequality because the poor are more
vulnerable to its effects than the rich. The War is causing food and energy prices
to rise, which, in accordance with Engel’s Law, take up a disproportionate share
of the household budgets of the lower income deciles of the population. English

1" A question that occurs in Salinger’s (1961) Franny and Zooey.

And may, at least according to the Editorial Board of The Wall Street Journal, make things
worse: https://www.wsj.com/articles/the-high-cost-of-free-money-harvard-exeter-study- stimulus-
handout-low-income-well-being-health-personal-agency-poverty-covid-11658166372?page=1.

12


https://www.wsj.com/articles/the-high-cost-of-free-money-harvard-exeter-study-stimulus-handout-low-income-well-being-health-personal-agency-poverty-covid-11658166372?page=1
https://www.wsj.com/articles/the-high-cost-of-free-money-harvard-exeter-study-stimulus-handout-low-income-well-being-health-personal-agency-poverty-covid-11658166372?page=1
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grain prices did not regain their post-Black Death levels until the superimposed
commodities crises of the Napoleonic Wars and the Year Without a Summer (1815).
Without meaning to imply that the COVID-19 pandemic and the War, even taken
together, are of a scale comparable to that earlier pandemic catastrophe, there
are newspaper reports that prices are rising day by day, and that there is hunger
among the poor. The prices of milk and bread in the UK have skyrocketed, and
it is rumoured that the Germans may soon be limited to lukewarm, perhaps even
cold, showers. Northern governments have the fiscal room and borrowing power
(albeit limited by current macro-economic conditions) to cushion the blow to their
populations, but Southern governments do not. Reports from the field, e.g., from the
World Food Programme, are grim.

Inequality must be approached the way Graham Greene approached love in
his novels, with a sliver of ice in the heart. At the global level, growth for all
is practically assured by, if nothing else, advancing technology and productivity
gains. The growth advantage associated with raising income levels in today’s poor
countries to the income levels in tomorrow’s rich countries — and thus to close
the gap, the goal of the global sustainable development complex — is unattainable
absent hallucinatory, efficiency-insulting, forced and deeply resented reallocations
of financial resources.!® But, inequality, which was always certain to persist, will
now be worse thanks to the COVID-19 pandemic and the War.

The relationship between inequality and wellbeing has been studied most in
the area of public health, where it is possible to escape a reliance on self-
assessed wellbeing by statistically examining the relationship between inequality

13 For ye have the poor always with you (Matthew 26:11). Matthew lived at a time of no long-term

economic growth, and with no prospect or even concept of it. The modern paradox is that the poor
will not always be poor, or at least in misery, which brings us to the inequality issue. Let North start at
100 and South at 50. Let both grow at two per cent per year (which flies in the face of the historical
Southern growth advantage, but we err on the pessimistic side). Then, a half-century hence, the relative
income gap will remain unchanged at 100 per cent, but the South will be 35 per cent better off than the
North was at the starting place. For the global sustainable development community, the question never
effectively addressed is that of comparators. The issue is one of relative versus absolute welfare, and,
as is discussed in the next paragraph, the future poor and rich may be as unhappy as they ever were,
whatever their income growth paths.

Ausubel (2004) has made a more subtle case for persistent inequality based on the argument
that success (whether at the individual or the national level) depends on a discrete sequence of good
outcomes, like repeatedly making a winning cast of the dice at Step A, Step B, etc., through, he reckons,
eight steps — a statistically rare event, unless (moving well beyond Ausubel) the dice are loaded,
which would be the Marxist argument, and deserves to be taken seriously. But say the loaded dice are
discovered and the party who loaded them is exposed. A fair set of dice are substituted. In this event,
the bottom does not rise to the top; the two rather meet somewhere in between, just where is to be
determined by a combination of neoclassical efficiency and political economy, both of which are likely
to favour the party who loaded the dice in the first place. “Fairness”, in other words, is not an absolute,
but a socially and politically constructed concept that invariably reflects comparative advantage and
power relations.
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and mortality and morbidity statistics — that is, by using welfare measures that
are still not perfect, but are as objective as we are likely to find.'"* Consider a
society of rich and poor people, each with a baseline level of happiness or wellbeing.
Each experiences an instantaneous equi-proportional boost in income — manna from
heaven. A plausible result is that each experiences an equi-proportional increase in
happiness. But, as plausible as that scenario may appear since relative inequality
remains the same, neither experiences such a happiness boost; they are as miserable
as they ever were once the euphoria of money illusion wanes. Now let the rich
get richer while the income levels of the poor remain the same; that is, the manna
rains harder on the wrong, from a social welfare point of view, side of tracks.
A plausible result is that the rich then get happier, while the poor remain equally
unhappy, or become less happy on account of the widening gap. But what if
the rich lose happiness (or their gain is smaller than might be expected) because
they perceive the worsening inequality (preference rankings being fixed), or (if
preference rankings are plastic) they become more tender-hearted through a process
of moral improvement that might accompany an increase in income? Now, let the
rich be materially stuck while the poor get richer; that is, the manna rains on the
socially correct side of the tracks. Do the rich lose happiness because they have
lost privilege, or do they gain happiness because their guilt is diminished? These
arguments, as static as they are, are not simple to resolve.

3.3 The SDGs directly affected: Health (SDG 3), education
(SDG 4) and gender (SDG 5)

The impact of Russia’s invasion of Ukraine on health, education and gender is
no different from that of any brutal conflict: it has led to the destruction of
infrastructure; the disruption of lives; the horror of rape and torture in a time of
war. Yet it must be remembered that in no war in living memory has it been so easy
for the affected populations to escape to sympathetic neighbouring states. There is
no such escape from COVID-19, and it is the pandemic, with its focused impacts,
that is the major concern in this subsection.

Good Health and Wellbeing. The most dramatic near-term direct impact of
COVID-19 is on health, and a large body of health-related demographic research
will be produced in response to the pandemic. Calculations of the impacts of
COVID-19 on life expectancy and years of healthy life lost abound, and let us
leave the estimation of these indicators to specialists. As the world recovers, a
much simpler and more consequential question is whether developing country
health policy, which was evolving in the direction of dealing with non-infectious

14" Not that the escape is complete. Self-assessed health is still widely used in surveys. A well-known

bias is that affluent and well-educated respondents are better able than poor respondents to realise the
dire state they are in, and are more willing to report it.
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(non-communicable) disease, is forced to return, in defiance of the epidemiological
transition, to dealing with infectious (communicable) disease.

Since the publication of the WHO’s annual World Health Report of 2000, the
party line of the public health establishment has been that health policy should
concentrate on a broad strengthening of the health system with a primary health
care orientation, and not on specific diseases (malaria, HIV-AIDS), conditions
(disability) or populations (mothers and children, adolescents). With their need for
publicity material and photo opps, international health donors have, for the most
part, not succeeded in adopting this approach (the EU, which provides sector-wide
health budget support, and the World Bank, which supports health system finance
reform, are praiseworthy exceptions). During the COVID-19 pandemic, when even
the meagre supply of donor-provided vaccine doses were often discarded because
they could not be administered before they became outdated, the weakness of poor
country health systems has been exposed.

Because they feed the news cycle’s hunger for viewer-captivating human interest
stories, reports of the worldwide impact of the pandemic on health care workers,
and especially stories of staff burnout, have received substantial public attention.
These reports have focused not just on physicians and nurses, but also on hospital
cleaners, mortuary attendants and grave diggers. Elder-care facilities in the North
have, in particular, lost staff, in part because the COVID-19 pandemic has disrupted
immigration. In developing countries, health sector brain and skills drain will
worsen as wealthy countries seek to replace lost human resources by facilitating
medical immigration and certification, which will, in turn, lead to predictable
political debates, as Northern medical professional associations argue that better
pay and working conditions, not immigration, are the answer.'>

Two other aspects of the pandemic deserve particular attention. The impact
of long COVID on labour markets and health systems is unknown, because our
clinical understanding of the condition and its treatment is still rudimentary. Suffice
it to say that the direct, indirect and induced costs could be staggering. Other,
even greater forms of collateral damage caused by the COVID-19 pandemic
include reductions in basic child vaccination rates (largely DPT3 and measles),
overstretched public health systems, reduced access to clinics and schools, increased
difficulties in getting children to clinics, and the rampant spread of anti-vaccination
misinformation. Some public health experts speak not of a decade, but of three
decades of progress in combatting childhood disease being lost.'¢

Quality Education. The second-most directly affected sector is education. Having
tracked the beneficial effects of education as it has expanded in poor countries,

15" Some years back, this argument from the British Association of Nurses and the Royal College of

Nurses quashed plans for a Commonwealth nurse circular migration and training scheme. Sadly, in
response to the pandemic, there has been a flood of nurse immigration from Zimbabwe, one of the
African countries that has been worst affected and least able to cope.

16 https://www.nytimes.com/2022/07/14/health/childhood- vaccination-rates-decline.htm1?
searchResultPosition=2


https://www.nytimes.com/2022/07/14/health/childhood-vaccination-rates-decline.html?searchResultPosition=2
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we will now have to track the losses incurred as the cohorts who were of school
ages during the COVID-19 pandemic grow older. The digital divide is a yawning
gap, especially in low-income settings. Remote education, at all levels and in all
material settings, is an imperfect substitute for the real thing, not only because
remote pedagogy is not as effective as in-person learning, but also because it implies
a lack of person-to-person interactions and group socialisation. Data from the U.S.
already indicate that among primary school students, literacy and numeracy levels
have slipped relative to pre-lockdown levels, with very young children and Black
and Hispanic students suffering the worst effects. Notch effects in cognitive skills
and in personality traits will be discernible for decades to come in all countries, and
not just among the children of the poor. In developing countries, it is likely that the
negative effects of the pandemic on education will be especially acute for secondary
education, which is expensive both in budgetary terms and in terms of the loss of
potential household labour income. This is a bitter blow, given that research points
to the critical importance of education beyond the primary level. Among teachers in
the U.S., a lack of job satisfaction with remote instruction and low teacher salaries
in a tight and skills-short job market are leading to an exodus from the profession
that is as serious as the exodus from the health care sector, leaving school systems
scrambling to hire often inferior replacements. Frustration with parental interference
in what can and cannot be taught — a consequence of the identitarian politics of the
culture wars — has accelerated the exodus.

Gender Equality and Women’s Empowerment. There is anecdotal but very
credible evidence that the stress of the COVID-19 pandemic and confinement
at home have led to an increase in levels of interpersonal violence worldwide,
including intimate partner, gender-based and other forms of domestic violence
(including violence against children and among siblings). This trend is plausible,
but is hard to document because social distancing made it more difficult to report
mistreatment to the authorities, to community civil society organisations, or even
to friends and relatives.!” How lasting this effect will be is difficult to assess. The
impacts of the pandemic on female education and labour market participation are
easier to document, and will be long-lasting. There is considerable evidence from
the 1997 Asian financial crisis and similar events that when household finances are
under pressure, it is girls who are pulled out of school first to take on family work
duties, whether in the house or in the field. Girls are also the first to see their share
of the family food budget cut, as the intrafamily comparative advantage shifts from
brains to brawn. In the worst cases, girls are attracted to or are forced into the less
savoury parts of the dollar economy.

In upper- and upper-middle-income countries, female labour force participation
(and participation in university and post-graduate higher education) has declined
as women have taken on more home production responsibilities, especially child

17" Anderberg et al. (2022) used internet searches to estimate a post-pandemic increase in the prevalence

of domestic violence several times larger than police reports would indicate.
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care, as in-person schooling has been replaced with remote instruction. The situation
has been acute in the United States, where the commercial child care industry has
shrunk, and there is no public alternative. Some of these changes will be unwound,
but some will persist. Women have been especially affected because of their
over-representation in service industries (retail and hospitality, for instance).'® An
optimistic view expressed by Goldin (2022) is that remote work will offer excellent
opportunities to middle-class women who want to have a flexible schedule and to
engage in stay-at-home multi-tasking. This will be of cold comfort to the woman
behind the supermarket checkout counter. It is, moreover, equally possible that
remote work will reinforce, not break, the glass ceiling; and that it will strengthen
the walls of the pink-collar ghetto made up of women working in back-office
departments, such as human resources, bookkeeping, IT and payroll. Only time will
tell whether there has been any lasting gender re-balancing of home production,
a research area that has attracted increasing interest from demographers in recent
years, both because of the increasing availability of time-use data, and because the
gender balance of the profession itself has shifted.

3.4 The SDGs less directly affected

While some of the effects of the COVID-19 pandemic and the War are direct, many
are indirect, and are mediated through insufficient budgets. Thus, the fiscal space
for a transformative agenda has shrunk.

Clean Water and Sanitation, Affordable and Clean Energy, Climate Action, Life
on Land, Life below Water, Responsible Consumption and Production. There will
be less money for Clean Water and Sanitation (SDG 6), although a beneficial effect
of the COVID-19 pandemic has been to draw attention to the lack of basic water
and sanitation infrastructure in many low-income country health facilities. Similarly,
there will be less funding for the biodiversity goals associated with SDGs 14 and
15 (Life on Land and Life below Water). When it comes to SDG 12, Responsible
Consumption and Production, public economic policy in response to the COVID-19
pandemic has concentrated on sustaining existing consumption patterns. While this
approach is sensible in the near term, it runs the risk of entrenching consumption
habits that could prove unsustainable over the long term.

18 But this may work in women’s favour, as well, due to productivity growth spurred by the pandemic.

Baumol’s Law was born of the observation that because there is limited scope for productivity growth
in services (it will always take 20 minutes for a barber to cut a head of hair or a hotel cleaner to make
up a room), the relative wages of those who provide services must rise relative to those who provide
goods. This is because those who employ them must compete with the wages of non-service providers
as the latter’s productivity rises. Baumol’s Law might have positive gender equality effects at present
because those benefitting would be disproportionately low-wage workers whose physical presence is
required, and who are disproportionately women. But a counterargument is that technological change —
automatic supermarket checkout counters, artificial intelligence-governed online systems, etc. — may
weaken Baumol benefits for service workers.
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The fiscal impact of the War on SDGs 7 (Affordable and Clean Energy) and 13
(Climate Action) will be especially severe. As a direct result of the War, the EU has
been forced to drastically scale back the energy and climate change commitments
that were the centrepiece of the von der Leyen presidency. As Germany’s sudden
nostalgia for coal and nuclear energy demonstrate, commitments to achieving net
zero carbon emissions by 2050, the circular economy, etc. — in short, the entire
European Green Deal — have been revealed as the empty promises that they always
were. De-carbonisation has been replaced by re-carbonisation. Frightening as the
thought of the global long-term consequences may be (we are already reaping the
near-term consequences), the War on Carbon has been put on pause.

Sustainable Cities. SDG 11 (Sustainable Cities) has also been put on hold,
although it will be interesting to see whether the brutal pandemic-related acceler-
ation of the long-term trend towards population de-concentration in middle- and
upper-income countries will persist. The principal issue is the impact of the COVID-
19 pandemic on agglomeration economies via the remote work revolution; which,
however, predated the pandemic, and was only accelerated by it.!” As the transfer
of call centres to remote locations indicates, services have always been footloose.
In New York City, the classe dorée fled at the first sign of crisis to their stately
Hamptons pleasure domes, though it appears that they are returning as the city’s
cultural life and night life revive. The Manhattan real estate market has bounced
back smartly, as have rents overall, and the concert halls are filling, even if they are
still not full. Beyond the New York elite, the COVID-19 pandemic encouraged the
American middle class to move to suburbs in order to slide down Alonso’s (1964)
bid-rent curve; or to the outer boroughs of New York City; or to secondary cities; or
even to rural areas if they wished to escape urban burnout, like Umbricius moving
from Rome to Cumae in Juvenal’s Third Satire, or the ageing William Burroughs
moving from the Lower East Side to Kansas. Preliminary results for 2020 from U.S.
Census Bureau show a continuation of the exodus from blue states to red states,
especially to Texas and Florida; the Wall Street Journal has attributed this trend to
high blue state taxes, as would be expected. More recently, it has been confirmed that
large U.S. counties are losing population to medium and small counties.?” In France,

19" More precisely, agglomeration economies of two types. The first (“localisation economies™) arise

from propinquity of firms (e.g., the Diamond District in New York City, or Silicon Valley in California)
and of persons within firms; hence (at least pre-pandemic) the trading floor, the newsroom and the
birth of the open cubicle-based office. The second (“urbanisation economies”) arise from city scale; the
agglomeration of multiple industries and diverse functions, all requiring services. A speculation is that
localisation economies will remain strong, as relationships are formed over drinks and deals are done
over lunch, not Zoom or Teams. Urbanisation economies, by contrast, are likely to be decreasingly
relevant, particularly since many primate cities are already well into decreasing-returns territory due to
congestion, pollution, social pathologies associated with overcrowding, exposure to catastrophic risk,
etc.
20 https://www.census.gov/newsroom/press-releases/2022/population-estimates-counties-decrease.
html.
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there has been an exodus of the young, creative and Linked-In workers from Paris
to Marseilles (a distinctly secondary city from the Parisian perspective), and even
to once-dying villages. Through CNN reporting and the internet, news of the one-
euro houses being offered in villages in Italy has gone viral. It is not just a matter
of remote work. Increasing mobility and connectivity, and technological changes
that provide near-global access to everything from movies and music to medical
consultation, mean that, apart from the psychic costs of physical distance from
one’s familiars and home culture, it no longer matters very much where you live.
Moreover, the press is filled with reports of bourgeois bohemians (“bobos”; e.g.,
lawyers, accountants, web designers, IT specialists, life and fitness coaches, etc.)
re-evaluating their work-life balance.

Perhaps American Midwestern realism and European Christian pastoral poetry
will eventually stage a comeback, but this author doubts it. Country life is a luxury
of the well-to-do that has been skewered by sources as diverse as the classic 1960s
American television situation comedy Green Acres and the Communist Manifesto
(para. 28, the idiocy of rural life).?! History moves from rural to urban, not the
other way around. A dark side of the COVID-19 pandemic in India is a reversal
of the Lewis model, as urban workers have returned to lower-productivity work in
the village. Only the iron fist of the state has prevented a return to the countryside
in China, while in Vietnam, workers were confined in factory compounds during
the early days of the pandemic to prevent them from returning to their villages.
During the depths of the LDC Debt Crisis, there was a re-ruralisation of African
life, both via city dwellers returning to the villages and the flourishing of urban
small-plot agriculture. After the 1998 currency crisis, there was hardly a Russian
liberal professional who was not digging potatoes, onions, carrots and cucumbers
out at the dacha.

Decent Work and Economic Growth. Some of the effects on the Decent Work
agenda (SDG 8) have just been alluded to. In all economies, but especially in
developing economies, what will be most important are the effects of the pandemic-
and the War-related price shocks on informality. During the COVID-19 pandemic,
formal employment contracts were broken (or became impossible to obtain), and
families were forced to adopt survival strategies. With the rise of remote work, infor-
mality will grow in middle- and even upper-class labour markets. This shift may
prompt a critical examination of the very concept of “decent work™ — which, after all,
emerged from an unlikely alliance between the anti-poverty lobby, representing the
poor, and organised labour, representing the worker aristocracy. It will be interesting
to see how the ILO, the keeper of the Decent Work flame, will react to this

2l This is actually a blunder by Samuel Moore, translator of the Authorized English Edition of 1888

(Draper, 1978, p. 344f.). Idiotismus, in the 1848 German original, has nothing to do with mental
deficiency. It derives from the Greek {50 tng, meaning an unaffiliated individual, and specifically in
the context of Athenian democracy, someone who lived in isolation and took no part in political life.
Marx and Engels meant no insult to the countryside; they were making a reasoned observation with
serious intent.
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development, as antipathy to informality and self-employment (the two typically go
hand-in-hand) is in its DNA. The COVID-19 pandemic has reinforced the synergy
between outsourcing and digitalisation, to the benefit of developing-world workers,
and to the discomfort of developed-world bobos. A simple Google search reveals
that it is possible to hire a UK-trained lawyer living in Bangladesh to draft an
uncomplicated contract for a fee of 50 euros an hour. Everything from legally sound
boilerplate rental leases, sales contracts, pre-nuptial agreements, applications for a
disability pension, etc. are available on the web for every significant jurisdiction,
which is why American and English law graduates are facing the worst job market
in memory. Moving to the fringe of the labour market, the pandemic has reportedly
given some impetus to the anti-work (“slacker””) movement, whose foundation text
is Bonjour, paresse (Maier, 2004).2> A current catchphrase of this trend is “quiet
quitting”, which refers to staying on the job but not working very hard at it, while
harbouring no illusions of advancement, or of the value of the work.

Industry, Innovation and Infrastructure. SDG 9 is related to industry, innovation
and infrastructure. The twin crises of the COVID-19 pandemic and the Russo-
Ukrainian War have amplified already-existing concerns about the fragility of
supply chains, especially for manufactured products and components from Asia.
For example, the pandemic has clearly shown the risk of over-reliance on sourcing
from China, whose zero-COVID strategy is crippling industry and seizing up the
wheels of trade and commerce around the globe. Meanwhile, the War has, of course,
revealed that Russia and Ukraine, along with the United States, are the wheat
breadbaskets of the world.

Supply shocks originate locally on the production side, and then spread globally.
That is why the disruption of Ukrainian and Russian agriculture has been driving up
food prices around the world. Demand shocks, by contrast, are local in impact, even
if they are global in origin. Take the case of the COVID-19 pandemic, in which
the spread of the virus was global, but the demand spikes took the form of peak-
load local health sector crises. In New York, this led to outrage, as critically ill
patients were left in hallways and cadavers were stored in refrigerator trucks. In poor
countries, already threadbare health care infrastructure was similarly overwhelmed.
However, no engineer, business manager or owner can deal with peak load — whether
in demand for health services, transportation, electricity or snow shovels — by brute
strength and spare capacity/inventory, as the opportunity costs are too important.
Only a lobbyist for the medical equipment industry would suggest a massive post-
pandemic expansion of intensive care capacity, much of which would likely remain
idle until the next pandemic or localised catastrophic event. Adopting such a strategy

22 The pun is on Sagan’s (1954) precocious and sensational Bonjour, tristesse.
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would be to fall into the boom-and-bust cycle captured by the cobweb model
characteristic of all but subsistence farming and the extractive industries.?®

The impacts of the crises on research and innovation are depressingly predictable,
as they will result in reductions in overall budgets, and will concentrate resources
on the sectors most directly affected: health in the case of the COVID-19 pandemic,
and defence and security (military, but also food and energy security) in the case
of the War. The pandemic has already accelerated the progression towards the
emergence of a digital surveillance society, and this trend is likely to continue with
the Russo-Ukrainian War, which is the first major conflict to be followed with
real-time remote surveillance, digital tracking, social media and an unparalleled
deployment of the (mis)information weapon.

The race for a COVID-19 vaccine is a reminder that, apart from the most
arcane pursuits, research in Science, Technology, Engineering and Mathematics
(STEM) is ultimately driven by profit — by the off-chance of making money
out of a scientific discovery. The outcome-level performance of the profit-driven
global pharmaceutical industry in its response to the COVID-19 pandemic has been
exemplary — and has been far superior to the performance of the policy and political
establishments, who struggled to deploy the vaccines, and, more recently, struggled
to deploy the treatments that were so rapidly developed. The exquisitely post-
modern Science and Technology Studies community will have valuable insights
into how poorly scientific advances played out in public policy and society, and will
call for more participatory consultative processes to overcome distrust, for engaged
post-normal science, etc. But they will have to live with the fact that the Whitecoats
burst out of the laboratory crying Eureka! in a mere 12 months after the virus
emerged — having admittedly built on preceding basic research that was largely
publicly funded. Consider the dreadful shape we would be in now if it had taken
an additional six months to a year — which had been widely expected — to develop
vaccines. Consider, as well, how the mRNA technology behind the Pfizer and the
Moderna COVID-19 vaccines may revolutionise the clinical arsenal in the coming
years. The failure of efforts to achieve global vaccine equity — or, less ambitiously
than that, an epidemiologically optimal global distribution of vaccinations — lie not
in failures of research and innovation, but in the vacuity of partnership talk, as
discussed below.

23 Assuming COVID-19 becomes endemic, with viral mutations every year, normal influenza provides

guidance. When there is a bad flu season, vaccine is scarce and the public is outraged by stock shortages
and long lines. When there is a mild flu season, warehouse shelves groan under the weight of vaccine
doses that no one showed up to be jabbed with. That is the “cobweb model” in a nutshell. The cobweb
model is complicated but analytically comprehensible; commercial farmers have long dealt with it —
they talk poor when prices are booming because they know there will be a glut on the market come the
next harvest. But introduce mild random shocks, which are sure to occur as the virus mutates, and the
dynamics change from complicated to complex and incomprehensible save through the application of
non-analytical stochastic approaches. It is in the form of the cobweb model that complexity first tiptoed
into economics (Muth, 1961).
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The sustainable development community rightly calls for local solutions to local
problems, but it is important to not confound invention, which emerges from
research; with innovation, which allows for inventions to be disseminated and
applied differently depending on the economic, social, geographic and cultural
context.”* The first is the domain of scientists, and to lesser extent of engineers and
mathematicians; and it benefits enormously (outside of, perhaps, mathematics) from
agglomeration economies, particularly those that arise from propinquity. The second
is the domain of entrepreneurs, and to lesser extent of engineers and households.
Somewhere in that complicated chain lie designers. And, cutting across all this
complexity is the reality that we now live in an age of the scientific amateur of a kind
not seen since the 17th century thanks to the information and computing revolutions
that have put data and statistical analysis on every desktop. Other than promoting the
sorts of scientific mobility, exchange and collaboration that are now reasonably well
established, there is no pressing need to further globalise basic hard science, at least
in terms of bricks-and-mortar infrastructure. What is developed in the laboratories
and accelerators of the U.S., the UK or China will, if properly disseminated and
applied, be fit for purpose in other countries, as well.?> It is, however, important to
further develop the networks and infrastructure that feed real-time data monitoring,
sharing and analysis. This is especially critical in the area of the global environment.

With that caveat, there is a pressing need for internationalisation in the social
and policy sciences to help us better understand how to get scientific inventions
working on the ground. In public health, the COVID-19 pandemic has laid bare
the challenges that poor countries face in getting vaccines into arms and pills down
throats — not that the public health community did not anticipate these problems. A
lack of money is the main reason why these challenges remain, although it is not
the only one. To promote innovation, we need to understand the local incentives and
attitudes that lie beneath the surface; i.e., at the levels where household consumers,
entrepreneurs, government (including local authorities) and technology interact.
That can only be accomplished through interdisciplinary social science research,
and it will require the involvement of local researchers. Lessons should be learned
from the global response to HIV/AIDS, a disease that is much more fraught with
cultural and social issues than COVID-19 is.

24 The foundational analyses are Hagerstrand (1967) on the diffusion of television in Sweden and

Griliches (1957) on the diffusion of high-yielding corn varieties in the United States.

23 The historical counter-example would be the Green Revolution, but there, developing countries
served as case studies for the application of the emerging agronomic technologies, not as sources of the
technologies themselves.
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3.5 The SDGs that enable progress on all the others: Peace,
Justice and Strong Institutions (SDG 16) and Partnerships for the
Goals (SDG 17)

Regardless of their standing in international law, these are not so much SDGs, as
narrowly defined, as they are cross-cutting themes that must be mainstreamed to
achieve all of the other SDGs. While some links with demography are developed in
this section, most of it describes the changed world in which demography will be
situated.

Peace. While the COVID-19 pandemic did not shift the world order, Russia’s
invasion of Ukraine has, especially as it has led to an unlikely Russo-Chinese
alliance that is a non-intervention pact in all but name. As Alain Frachon of
Le Monde has written (19.05.2022), this realignment is likely to remain stable
even if Russia falters, because it is an alliance of two nuclear powers seeking
to replace the present world order with a new one that is dirigiste in terms of
economics; is laissez-faire in terms of human rights; and is comfortable with the
application of power through force.?® David Brooks of the New York Times has
written (08.04.2022) that globalisation, modernisation and convergence have all
moved into reverse. Citing World Values Survey findings, he believes there is now
a global culture war between shrinking liberal cosmopolitanism and expanding
illiberal identitarianism (sometimes national, sometimes sub-national; typically
ethnic, religious or linguistic in origin). Rich (2017) has described the rise of
authoritarianism as a crisis of democracy.

The evidence is mounting that the world is splintering into competing blocs, with
a return to a new form of bipolarity. Something approaching an anti-West entente
cordiale with Russia has emerged in Africa, Asia (both South and East, with minor
exceptions such as Korea, minus China), the Middle East and Latin America — this
development is obvious in the UN General Assembly voting patterns since the start
of the War. The world is turning into “The West and the Rest”, with the latter
collectively sulking, despite its diversity, in resentment of the former. But “the Rest”,
apart from Russia and China, will be bit players in the big show. Henry Kissinger’s
East-West axis of history is reasserting its primacy over the upstart North-South axis
that shaped the global sustainable development paradigm.

Among the features of this shift in the geopolitical matrix to a Kissinger basis
may be a return to irritating proxy conflicts. Russian influence, exercised through

% Thucydides, History 5.89 (Melian Dialogue): duvatd 8¢ oi mpovyovrel mpaooovot kal of

aclevell Evyywpovow. In C.F. Smith’s often-quoted translation for the Loeb Classical Library,
“The strong do what they can, while the weak suffer what they must”. Add to this the politics of
resentment: Russia’s for its persistent underdevelopment and the collapse of the Soviet Union; China
for its shabby treatment by the West before Mao and economic transformation.
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mercenaries, is already apparent across Africa, from Libya to Mali to Burkina
Faso to the Central African Republic to Mozambique (Ramani, 2022). Moreover,
Russia has recently offered to provide military training and equipment to the region.
What influence Russia has not recently appropriated through military support, China
acquired fair and square on commercial and diplomatic terms long ago (French,
2015), or has gained through the Belt and Road Initiative by providing financing on
terms that amount to debt servitude. France, whose cultural arrogance is resented, is
retiring from the Sahel; and it may be doubted whether the U.S. was ever a serious
player to begin with in that part of the world. With the G5 Sahel collapsing, there is
a strong possibility that the entire region will become the new de facto Islamic State
caliphate. Imperialism’s rude good health, under Chinese and Russian management,
must have Rosa Luxemburg laughing in her grave.

The issue is whether the impact of the twin crises on peace will affect the
demographic research agenda. The answer is: probably not much. There is a large
body of demographic literature on the consequences, though not the causes, of
violent conflict, in places such as Rwanda (mortality), Iraq (marriage age), Burundi
(fertility) and Nepal (net migration), As was described at the beginning of this essay,
the War may add a bit to this highly focused strand of literature. The literature
on the demographic causes of conflict dates back to Malthus, who observed that
imperial conquest was driven not by ego, but by the need for food (one theory is that
an important motive for Russia is control of Eastern Ukraine’s energy resources).
Thompson (1946) applied the Malthusian view to the emerging post-World War
II order. Most demographers will be familiar with the Arab Spring youth bulge
hypothesis: i.e., that the turmoil was fuelled by a large cohort of young people
disaffected by the lack of freedom and socio-economic progress under entrenched
authoritarian gerontocracies. Since population data are universally available, and
there are credible conflict databases such as that maintained at Uppsala, journals
of international relations, political science, peace research and the like have been
filled with studies, virtually all regression-based, on how population size and
structure contribute to the likelihood of either internal or cross-border violent
conflict. However, few of these studies are by authors who would self-identify as
demographers.

The exacerbation of poverty by the twin crises will increase the danger of
conflict in areas where the renewable natural resource base is under pressure from
population density, and especially in places where there is ethnic or religious
diversity. The 1984 U.S. National Academy of Sciences report on population and
development found no link between population and the scarcity of non-renewable
resources, which are well-allocated by markets. However, the report also warned of
a significant and troubling link between population and renewable resources, noting
that because property rights and access to these resources are blurred, the markets
for them are less efficient. The work of (e.g., Homer-Dixon, 1999) on this topic is
canonical, and uses the Rwandan genocide and central African Great Lakes cauldron
as the reference case.
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As the International Organization for Migration (IOM) never tires of pointing
out, migration is related to all of the SDGs. The role of conflict and violence in
generating refugee flows (Ukraine, Afghanistan, Syria, Central America) is clear.
The combination of environmental deterioration, much of it related to climate
change, and population pressure is contributing to migration out of fragile areas
of Africa. However, the trigger of migration is more often conflict and insecurity
than drought — to which must be added a lack of local opportunities, the tantalising
proximity of Europe with its dysfunctional asylum and generous social protection
systems, and the effective marketing of the migrant smuggling industry (MacKellar,
2021). The same dynamics, substituting the United States as the destination, apply
even more obviously to Mexico and Central America, where the environmental
pressures are not as strong.

Justice. While the COVID-19 pandemic has unleashed a furious debate over the
rights of the individual versus the state, the issue is really a matter of trust in insti-
tutions, which will be discussed below. Russia’s invasion of Ukraine, by polarising
the world into liberal and authoritarian blocs, is having a more fundamental effect,
because it reinforces the global debate over what the Rule of Law, the purpose of
which is to deliver justice (that much is common ground), really means. The Rule
of Law concept lies in contested ideological terrain, not only outside, but in the
heart of the Western project itself, in which populist authoritarianism (e.g., Poland,
Hungary, Turkey) has emerged as an acceptable alternative to the Rule of Law as
conceived in Brussels. Until a few years ago, when asked to provide a definition
of the Rule of Law, the go-to response would have been clear: Bingham (2010),
with his lucid human rights-based liberal conception. Dworkin (1986), more turgid
with his emphasis on fairness, would have been a close second. The ideological
fracturing of recent decades has made the situation more complicated. The Rule
of Law equivalent of the Antichrist was once Nazi legal philosopher Carl Schmitt
(e.g., 1932/2007), but he is enjoying a well-deserved second look now that his work
has been rediscovered as essential to understanding justice in the world of Putin, Xi,
Orbén and Erdogan.

The link between population and the Rule of Law has never received serious
attention apart from intergenerational rights and justice equity arguments that are,
as pointed out above, of dubious validity when they extend beyond a generation or
two. Mainstream development researchers have found that strong property rights,
good bankruptcy law, independence and impartiality of the judiciary, access to
justice, absence of corruption and the like are conducive for development. There
does not appear to be much of a demography hook there, except perhaps a Boserup-
Simon argument that population pressure leads to virtuous innovation in the laws
of property, tort, contract, etc. It is a credible line of thought — just think of
enclosure. Increasing population density contributed to the development of the
English common law and improved access to it, leading to a post-13th-century
secular decline in interpersonal violence. Lawsuits have everywhere replaced
duelling to the point of virtually extinguishing the practice outside of Western
movies. The disadvantages of population sparseness are clear everywhere. Remote
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and/or scattered populations across the world, from the mountains of Central Asia to
the wastelands of the Sahel, face barriers in access to justice, forcing many to resort
to informal or traditional institutions that dispense what English lawyers used to
contemptuously call “palm-tree justice”, which was often highly unfavourable for
women. But apart from these extreme settings, the judicial benefits of population
density are long in the past, especially in an age when e-justice is feasible for all
but highly consequential cases. And past a certain point, population size impairs,
through congestion effects, the operation of the machinery of justice, even as it can
burden the institutions responsible for education and health, or give rise to urban
diseconomies of scale.

Strong Institutions. The COVID-19 pandemic has been a shock to public health
institutions, albeit one that was long predicted (e.g., Osterholm, 2007; Smil, 2005
and many other public health experts; MacKellar, 2007). More broadly, even an
analysis as neoclassically astringent as the 1984 National Academy of Science study
of population and development acknowledged that political and public institutions
of all kinds would find it easier to accommodate moderate population growth than
growth at the high end of the spectrum. But would the health systems of low-income
countries have fared better in the COVID-19 pandemic had population growth been
a few tenths of a percentage point lower over recent decades? Probably, but not by
much, given how large their problems unrelated to population are (ditto, the justice
institutions discussed above).

If there is any demography-institutions-COVID-19 pandemic nexus, it lies in
the damage that the pandemic has done to faith in the institution of science, and
particularly in science as reflected in public policy.?” Populist discontent against
the administrative state if you are American, the nanny state if you are English, the
Beamtenstaat if you are German and the Papa-Etat if you are French was already
high — witness QAnon, Querdenker and the gilets jaunes — but boiled over with the
COVID-19 pandemic. Science, once broadly perceived by the non-scientific public
as empowering — “Better Things for Better Living ... Through Chemistry” was
Dupont’s corporate slogan; the Chairman of the U.S. Atomic Energy Commission
predicted in a 1954 address to the National Association of Science Writers that
electricity would be “too cheap to meter” — is now instead viewed by a significant
portion of that public as disempowering.

This trend must be of concern to demographers, whose duty it is to report
population trends and to express opinions on their implications without fear or

27 Ausubel (1999) was prescient in his discussion of the reasons to be worried about the future. One

is the rejection of science and engineering. Others include a declining taste for work (Bonjour, paresse
and quiet quitting there) and a loss of libido through the over-prescription of psychotropic drugs,
both of which have been side effects of the pandemic. On the over-prescription of antidepressants for
middle-aged women, see Andrea Peteron in the Wall Street Journal (02.04.2022), and on the current
American conservative war against common selective serotonin reuptake inhibitors (SSRIs), such as
Prozac, that are associated with the side effects of reduced libido and sexual function. On the declining
taste for work, see Eberstadt (2016).
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favour. There is need for deeper thought about the relationship between demography
and Big Data, which the field has moved rapidly to exploit, and is practically
synonymous with the surveillance of daily life that has been accelerated by the
COVID-19 pandemic. Demographers have always been concerned about data
security, and the role of demographic data in Nazi Germany has been the subject
of study (Seltzer, 1998). Foucault (1976, apparently his first use of the term, in a
work much more cited than read) saw population enumeration as a manifestation
of what he termed biopower (biopouvoir) — but then power was to Foucault as
Communism was to American FBI Director J. Edgar Hoover: he saw it everywhere.
Nonetheless, the level of responsibility of the field to adhere to ethical standards
and to communicate transparently is high.?® Designing, implementing and reporting
an accurate census can result in being purged or worse, as under Stalin.?® The
politicisation of the 2020 census in the United States was of a kind that might be
expected in a banana republic. The once obscure conspiracy theory of le Grand
Remplacement (Camus, 2011), picked up from its French origins by the American
right-wing fringe, has risen through capillary action into mainstream politics and
the halls of Congress.

An old saying is that the first casualty of war is truth, and, like the COVID-19
pandemic, the Russo-Ukrainian War is promoting the weaponisation of information
via the internet and social media. The impact of the War on institutions is an issue
that lies mostly in the domain of political scientists, and will take years to sort out.
The inability of the United Nations to prevent a murderous war of aggression on
Europe’s doorstep weakens that institution, and demonstrates the dysfunctionality of
the Security Council. Closer to the conflict, the European Union’s Common Security
and Defence Policy has been unable to muster even joint training and manoeuvres.
The much-discussed steeling of NATO’s resolve may persist, or it may not. The
Council of Europe, probably the most effective human rights organisation in the
world, has felt compelled to expel Russia — a bitter blow for an institution that once
viewed the membership of Russia as close to a raison d’étre. Multilateralism, which
never really recovered from George W. Bush’s Second Iraq War (2003-2011), is
weakening further, with the major powers, China, Russia and the U.S., becoming
increasingly willing to act unilaterally. The collateral damage is that international
conventions — the UN Convention on the Rights of the Child; the UN Convention
on the Elimination of All Forms of Discrimination Against Women: the UN
Convention against Transnational Organized Crime; the Council of Europe Istanbul

2 A topical example of biopower in an area of interest to demographers has to do with mobile

telephones. In a number of U.S. states, legislation is currently in force or under consideration to
criminally penalise abortion, or to make it subject to civil action. In such cases, a woman’s mobile
telephone could provide highly probative evidence in the form of GPS and menstrual period tracker
app records (Le Monde 14.05.2022, https://www.lemonde.fr/international/article/2022/05/14/est-ce-
que-mon-cycle-menstruel-est-espionne-les-americaines-s-inquietent_6126053_3210.html; New York
Times 19.05.2022, https://www.nytimes.com/2022/05/19/opinion/privacy-technology-data.html).

2 The names of the executed are to be found in Heran (2017).
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Convention on Violence Against Women; the UN Security Council Resolution
1325 on Women, Peace and Security; the Paris Climate Accords; the European
Convention on Human Rights; and many others — are increasingly scraps of paper
to be signed, toasted in a spirit of bonhomie, and then ignored.

Partnership for the Goals. Partnership has both a broad and a narrow meaning in
the sustainable development context. Broadly speaking, it refers to social solidarity,
the “we are all in this together” philosophy of Brundtland, and the SDGs that
emerged from it. More narrowly, it is a term of art that is now required in
development prose at all levels, from programme and project documents up to
global strategies. The partners include donors; recipient governments; implementing
organisations, agencies or firms; civil society organisations; direct beneficiaries
(e.g., ministry trained staff); ultimate beneficiaries (e.g., out in the village) — and,
ultimately, all of us in the global village.

In the real world, partnership has a concrete meaning: namely joint and several
liability in an enterprise to which all have contributed capital. That is, if the
partnership fails, we all fail; worse, if you blunder, I am on the line, too. But in the
global sustainable development project, partnership is a hortatory, even precatory
term. Foreign aid, as Bauer (1975) bluntly put it, is a transfer from Northern
taxpayers via Northern governments to Southern governments to be held in trust for
the ultimate beneficiaries, with a great deal sloshing out at every stage of the bucket
brigade along the way to the village (Easterly, 2006; Okun, 1975).3° Partnership
talk cannot sugar-coat the fact that donors are still donors, and beneficiaries are
still beneficiaries; the first group are still the ones with the money and the second
group are still subaltern in all but name. The two groups share some interests;
others, they do not. Competing donor-beneficiary incentives cannot be papered
over by substituting “cooperation” for “assistance”; and “partnership” for what
is self-evidently a patron-client relationship, hierarchical, albeit with reciprocal
obligations.?!

Partnership requires solidarity, which has failed during the COVID-19 pandemic,
and not only along the North-South axis. Consider how the Northern older
populations, whose lives are mostly over, have been supportive of locking down
and of shifting burdens onto working-age and particularly younger populations,
for whom the damage is likely to linger over a much longer period of time.
This is an example of an issue of intergenerational equity in the here-and-now.
When it comes to international solidarity, the COVID-19 pandemic has laid bare
the fact that no country, however big-hearted, will ship a single vial of vaccine
abroad until its own needs have been satisfied — whatever the non-linear scientific

30 Some Northern funds go directly to national civil society, but this is a miniscule slice of the cake.

31 Tt is not coincidental that DG DEVCO (Development Cooperation) in Brussels is now DG INTPA
(International Partnerships). And it is ironic that “partnership” has taken over sustainability precisely
when that form of business organisation has been disappearing on Wall Street — in Big Banking, Big
Law, Big Accounting and Big Insurance (de-mutualisation) — because it cannot possibly mobilise the
financial resources that are on offer from the capital markets.
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arguments for doing so that are advanced by epidemiologists. Even when the
mathematically optimal solution is to vaccinate elsewhere, and not at home, it is
voter perceptions that will rule. With science scepticism at a new high, as was
discussed above, there is little chance that counterintuitive optimisation solutions
from computational epidemiology will be politically feasible. While the operations
research journals offer learned articles examining, by means of complex dynamic
optimisation models, optimal lockdown strategies, there is no evidence that these
have had the slightest influence on public health policy, which has instead attuned
itself to the balance of public resignation and resentment. Although international
initiatives to tackle the spread of COVID-19 — such as Chinese shipments of medical
equipment, the COVAX scheme for equitable global access to vaccines, and the
EU’s Team Europe initiative to package European COVID-19 actions together —
certainly helped to mitigate the crisis, they were initially undertaken largely as
publicity exercises to show that something was being done. Vaccination rates remain
pathetically low in the poorest countries, converting their populations into mixing
bowls for new virus variants going forward. As for Russia’s invasion of Ukraine, it
is difficult to see it as having any effect other than to further dispel the partnership
illusion underpinning the sustainable development project.

4 What is to be done? Recommendations

This essay has had three purposes. The first has been to advance the view that the
global sustainable development project is foundering in its current form, and that
the twin crises of the COVID-19 pandemic and Russia’s invasion of Ukraine have
driven a stake through its heart. The old battle cries of equality, equity and No One
Left Behind will not revive it. As was observed above, the financial means to pursue
it were always insufficient, and are entirely out of reach since the pandemic and
the start of the War. Moreover, the crisis of the project reflects design flaws more
fundamental than a lack of wherewithal to implement it; a number of these were
called out above, and do not need to be repeated here. The failure of the project
to deliver Peace, Justice and Strong Institutions (SDG 16) and Partnerships for the
Goals (SDG 17) has impaired, if not doomed, the achievement of the other goals. To
conclude, the present global sustainable development project is unsustainable, and
when its failure becomes evident, there is a risk of backlash. North and South might
retreat further into mutual resentment and recriminations. The winner would be the
illiberal forces seeking to impose their dystopian world order.

The second purpose has been to forestall that dystopia by providing a platform
for discussing what we can learn from the death throes of the current sustainable
development project, as now embedded in the SDGs, and to ask how we can do
better. What have we learned, and how do we move forward? The post-SDG project,
which was referred to above as the SDGs+, has already started to be discussed.

The third has been to position the scientific field that this author knows best,
demography, in the context of that foundering project. The study of population
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size, structure and distribution, and of its dynamics in the form of mortality, fertility
and migration, will need to come to terms with the deteriorated and more complex
situation in which it needs to provide policy guidance. Many of these research needs
are self-evident, and can be found in the review of the SDGs above, while others may
emerge from the broader analysis of the present global sustainable development
project.

4.1 The global sustainability development project

What can be done to get global sustainable development back on an achievable
track? To take sustainable development seriously?

e Every policy is a narrative, and every implementation of that policy is a
performance. If the performance is poor, the narrative loses credibility, and,
eventually, legitimacy. The global sustainable development narrative should
abandon grand, hortatory razzmatazz in favour of goals that have a chance of
being achieved — or, even if they are not achieved, of being at least practical
enough that some useful lessons can be learned from the failure to realise
them. The drafters of the SDGs were so tipsy on ambition that they forgot to
recognise — let alone analyse and prioritise — the trade-offs. U.S. President
George W. Bush reportedly said: “If everything is a priority, nothing is a
priority”. Quite. The SDGs+ should not be approached as the road to a
new and transformed world; instead, they should be approached as a way to
alleviate the miseries of the current world as humanity limps, as it ever has
and will, into an uncertain future. Tub-thumping, transformative narratives,
so common in current sustainable development-speak, have a distinctly mid-
20th-century vibe. That stinks!, wrote the critics, and the shows — notably
the Nazi and the Communist productions — closed well ahead of schedule.
To paraphrase Lord Salisbury: “Why should we transform? Aren’t things bad
enough already?”

e Whither the wherewithal? The mother of all revenue sources to finance
Southern development is and will remain the South, supplemented by capitalist
finance from the North and, perhaps, loan-shark finance from China. “Aid” is
negligible and dwarfed by migrant remittances, which are purely capitalist
in origin. The stunning development success stories — France during les
Trente Glorieuses, Germany and Austria during the Wirtschaftswunder years,
China, Japan, Korea, Southeast Asia, India — did not borrow their way
to growth; they saved their way there. (In Europe, the 1948-51 Marshall
Plan provided the platform for subsequent growth, but was characterised
by a degree of donor control that would be intolerable today.) The process
was not pretty and had little to do with capital markets. The savings were
accrued by governments, either by taxing households and firms directly; or by
confiscating private savings and depositing them in the state banking system,
from which technocrats could allocate the funds competently, as they did in
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East Asia (or squander the funds incompetently, as they did in Africa and Latin
America). Governments lacking legitimacy cannot employ either strategy, and
there can be no legitimacy without the Rule of Law. That is the secret to
mobilising massive Northern private-sector funds, as is discussed in the annex.
However, donor support for the Rule of Law has always been subordinate to
aid for material results, and anti-corruption has never been taken seriously as a
condition for aid, the argument being that continued engagement is best in all
but the most egregious cases. Without overreacting to every bagatelle, donors
need to take beneficiary legitimacy more seriously. That means stating frankly
and transparently when and why they override the Rule of Law for commercial
or security interests.

The Washington Consensus is overdue for a degree of rehabilitation. With
apologies to Keynes, outside the least practical and the most romantic of
circles (Le Monde Diplomatique, say), global development is impossible
without a stable, market-based, reasonably free-trade environment. The mere
mention of the Washington Consensus raises European blood pressure because
of the widely accepted canard that the World Bank and the IMF have forced or
instructed countries to fire teachers, close hospitals, subject domestic farmers
and producers to ruinous competition, reduce pensions to a pittance, etc.
All the Washington Consensus did was state that a globalised economy is
unforgiving of attempts at inward-focused fiscal, monetary and trade autarchy
— a piece of advice that has stood the test of time. If there is an irony, it is that
the unfortunate consequences of the Washington Consensus arose precisely
from the Bretton Woods institutions’ acquiescence to the partner countries’
priorities, which are the sine qua non of the development partnership today.
Ministries of Health and Education starved while Ministries of Defence and
Interior grew fat. Both the World Bank and the IMF eventually embarked on
a campaign of introspection and an expansion of their in-house social sector
capacity, an area in which they now excel, but it was too little, too late.

Some retreat from globalisation is inevitable, but let it be a strategic one,
not a rout. The response to supply shocks that trade economics recommends
resembles the recipe for a dry martini: four parts diversification of foreign
suppliers to a whisper of autarchy. While this does not always work in the
near term, as we are now observing with the shocks originating in China
and Russia/Ukraine, even these crises are unlikely to erase the comparative
advantage and the long-term gains from trade. Autarchy is not an option. We
are mutually dependent, and not necessarily in a good way. Climate change
has brought this home to us. For all our environmental dedication in the North,
at the end of the day, we are dependent on what China, India and Brazil are
going to do.

Hobbes has never looked better: The world needs a Leviathan (Rich, 2022).
Today’s putative Leviathan is the United Nations, whose legitimacy has
weakened to the point of making the institution little more than a useful
idiot to implement tasks that no else wants to undertake. While there is



F. Landis MacKellar 69

no shortage of proposals for reforming the UN, the single most convincing
of these is to sharply reduce veto power in the Security Council, which
means reining in the United States, China and Russia; as well as the greatly
diminished supernumeraries of France and the UK. Ad interim, absent a
stronger Leviathan, the existing global institutions will struggle to apply the
hard-headed approaches needed. Thus, bi-lateral negotiations or alliances
may be the only way forward.

o Everyone agrees that the long-term, and ever-nearer, threat is climate change.
No doubt a more controversial proposal is needed: a strategic truce, in the
form of a measured policy shift from climate change mitigation to climate
change adaptation, should be declared in the long war on fossil fuels. This
is already occurring, so we might as well make it official. The current energy
crisis has illustrated that lofty goals such as net carbon neutrality by 2050 are
not only impractical, but are socially immiserating and politically destabilis-
ing. This does not mean abandoning the goal of transitioning to sustainable
energy; instead, it requires us to recall the life lesson that sometimes, when
you have dug yourself into a hole, you have to dig yourself in a little deeper in
order to get out. Adaptation (greater resilience through stronger human capital,
more effective social protection systems, better insurance mechanisms, better
climate risk monitoring, etc.) can deliver now because it need not involve
bricks and mortar; whereas mitigation does require bricks and mortar, and
will take decades.

e Repairing the damage by getting back on track in the areas of education and
vaccination is a priority so obvious that it sounds almost trivial. However,
these efforts are cheap; the operational responses involved are well understood;
and the gains kick in fast, over a five- or 10-year interval.

e The North’s main concern when it comes to the developing world is to
manage uncontrolled migration exacerbated by climate change. As climate
and climate-related conflict emergencies grow, and as instability in Africa
increases, another piece of low-hanging fruit is reform of the dysfunctional
international asylum and refugee system.

4.2 The field of demography

The preceding discussion opens a rich field of issues and questions for demogra-
phers to address.

o The direct implications of the twin crises for the demographic research
programme (largely spelled out in Section 1) are modest in direct substantive
terms, confirming that the discipline rests on a foundation that is sound
enough for the purpose. All can be dealt with, sector by sector, in the
determinants and consequences framework introduced by the United Nations
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Population Division in 1953, given that our theoretical and empirical under-
standing of the links between the two has expanded since then. Some issues
of importance have been identified or can be inferred from Section 3 above.
This is not to suggest a sort of intellectual primitivism. Multi-state demogra-
phy has expanded to account not only for age, sex and rural-urban residence;
but also for level of education, literacy, cognitive ability, health status, poverty
status, labour force status, living arrangements, self-assessed happiness and
life satisfaction, and other indicators of wellbeing. This growth on the
extensive margin has enriched the relevance of demography to policy issues
at every level, from local to national, to regional to global. It sharpens
the relevance of the discipline to analyses of population vulnerability and
resilience; two themes that will certainly figure in the SDGs+, as they do
in the SDGs. It does not represent a paradigm shift of the sort that might
result from a breakthrough on the intensive, presumably theoretical, margin;
but none is needed at present. What is needed more is a modelling and
computational breakthrough, with data to feed it, in which age- and sex-
specific dimensional vectors are endogenously linked, including lags, and,
potentially, even expectations and stochastics.

Demography, like all other fields, will suffer from the weakening of faith in
science engendered by the COVID-19 pandemic. This will especially affect
science as filtered through government policies. A more speculative, but
plausible hypothesis, is that trust in science will be reduced by the overall
sense of anomie resulting from the Russo-Ukrainian War and the crumbling
of a global security structure once perceived as solid in our lifetimes. A loss
of faith in science will likely stimulate the spread of obscure and, perhaps
worse, obscurantist predictions of demographic catastrophe, once typified
by The Limits to Growth, and now represented by le Grand Remplacement.
Demography will increasingly need to counter misinformation and the appeal
of baseless or deeply flawed theories and predictions disseminated through
social media and the internet.

There is greater need for the globalisation of the social and policy sciences
than of the hard sciences. Perusal of any major social science journal will
reveal a deficit of publications from the Global South, and any editor will
report that the main problem is the shortage of high-quality submissions.

A downside of the global sustainable development project’s focus on vulner-
ability, resilience, poverty, equity, Do No Harm, No One Left Behind, rights-
based claims, and so on is that this emphasis has encouraged demography to
turn away from a handful of grand narratives and towards a plethora of micro
narratives at the level of the individual and the household. Data, computational
power and the accompanying development of advanced quantitative methods
have encouraged this approach. It has also been driven by the hunger, which
is so difficult to satisfy at the macro level, for credible (i.e., positivist)
causal linkages, which can often be found with the help of randomised
or natural experiments. Demography should give micro-level narratives a
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deserved interval of benign neglect, and return to the larger questions that
once preoccupied it. What do demographic trends mean for global prosperity,
and thus for economic growth, technological advances and innovation? What
do they mean for global peace and security? What do they mean for global
biogeochemical systems? Such a shift in emphasis would contribute to a
policy-effective and scientifically self-reflective demography for the post-
COVID-19 pandemic, post-Russo-Ukrainian War world.
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Annex

Financing the sustainable development project: (i) sources and
uses and (ii) getting the money from North to South

(i) Sources and Uses

Technology and consumer tastes held constant, a business-as-usual extrapolation
of current production and consumption trends spells global trouble, perhaps even
catastrophe; that is (mostly) common ground. What is needed is a transition to
clean energy, efficient agriculture, a circular economy, eco-friendly production and
consumption, and so on; a transition to which advances in technology can and will
contribute. But it also means that an enormous chunk of the global capital stock
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must be replaced with more expensive gear (the sustainability edge does not come
free).

In a wide-ranging survey of SDG costs published just before the COVID-
19 pandemic (Vorisek and Yu, 2020), World Bank economists estimated the
infrastructure-related SDG needs in the low- and middle-income countries alone
to be USD 1.5-2.7 trillion per year, or 4.5-8.2 per cent of their GDP.>? The authors
also cite an IMF estimate of USD 1.3 trillion per year for health and education, both
forms of investment in human, rather than physical, capital. The funds to finance
these investments must come from someone’s pockets, either in the North or in the
South, which means that the global saving rate needs to be boosted by, say, three or
four or five percentage points. But then households, governments and firms — which
exhausts the set of economic agents — must tighten their collective belt.

The sources and the users of funds can be public or private, but the point is
that the funds must come from somewhere and must go somewhere, respecting
the tyranny of double-entry accounting. The set of feasible alternative strategies for
achieving that tightening is easily enumerated in the form of three C’s. Constraining
through regulation forces change, but the belt-tightening is achieved by the resulting
increase in prices, as cheap but dirty public infrastructure, private capital stock
and consumption habits are regulated down and replaced with more expensive
green alternatives (compare the prices of non-organic and organic products at the
supermarket). Cajoling boils down to moral suasion (“awareness raising” is the
term of art in sustainable development circles). But, we are a fickle species, and
discounting (especially of the hyperbolic variety, which dominates as the time frame
gets longer) being what it is, the yield of this approach is likely to be meagre.>3

Convincing is typically achieved through incentives, the most effective of which
are taxes.>* There are four things that can be taxed: consumption (including
sumptuary and sin taxes), income, wealth and transactions. Consumption taxes,
which are especially needed on dirty energy, are attractive; but consumption taxes
are always regressive, and particularly in impoverished settings.?> Income taxes do

32 There is some risk that conventional infrastructure needs estimates are made assuming the

centralised, top-down, “hard” approach to infrastructure that today’s development bankers apply
in project finance. To some extent, this bias cannot but reflect a desire for the commercial advantage
that comes from the export of current Northern technologies. But conventional bricks-and-mortar costs
should be a reasonable order-of-magnitude guide.

3 The discounting debate, brought into sharp focus by the Stern Review, essentially boils down to
ethicists vs. positivists (say, Solow vs. Beckerman). The treatment of discounting in climate change
that stands head and shoulders over all others comes not from economics, but from law: Weisbach and
Sunstein (2009).

3 Subsidies are simply taxes in mufti, because it is taxes that finance them. In practice, despite efforts
to target subsidies, they are typically regressive.

35 Carbon taxes hold promise (as well as cap and trade mechanisms), but such taxes are not yet
applied widely, and are regressive unless offset by tax reductions in other sectors. History does not
bode well for this approach.
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not work because, up to second- and higher-order effects, households will demand
less of the clean and the dirty in roughly equal proportions; or, more likely, will
favour the cheap and the dirty over the expensive and the clean due to the income
effect. Corporate income taxes (i.e., on profits) reduce firms’ incentives to undertake
capital investment projects, which is precisely what we wish them to do. They
also, to the extent that dividends are reduced, weaken households’ incentives to
invest their savings in firms in return for a piece of the profit pie. This is why, at
a hint of an increase in taxes, firms cloak themselves in virtue and cry investment
in sustainability to the heavens — a tactic known as “greenwashing”.’® It is often
argued that wealth taxes discourage entrepreneurship, and while the OECD (2018)
has found evidence for that claim to be weak, their other findings have led them to
favour income over wealth taxes. A fundamental problem with wealth taxes is that
they have proven very hard to implement, as it is difficult to measure wealth other
than that held in publicly traded assets. But the real problem is that there is simply
not enough wealth to tax — pace Piketty (2013) and his ilk, who have justifiable
outrage on their side, but not the numbers to get from here to where they want to
go. The transaction tax discussed the most is the Tobin tax on cross-border financial
transactions, which has been repeatedly proposed as low-lying fruit. However, this is
a self-defeating stamp tax in a world that depends on global economic and financial
integration to respond to global challenges.’’

There is current enthusiasm in sustainable development circles for a Global
Public Investment (GPI) fund into which all countries, not just the rich nations,
would pledge to put a given (presumably graduated, not flat) share of their income
earmarked for global public goods and poverty reduction, eliminating once and
for all the donor-beneficiary mentality and giving the poorest countries, to use the
American slang phrase, skin in the game. But this is just a return to the tithe or
zakat, and the problems in implementing a GPI fund are daunting. In the case of

36 Closely related to “greenwashing” is the massive growth in private money directed at Environmental,

Social and Corporate Governance (ESG) asset funds. It has been estimated that ESG assets under
management are growing 15 per cent per year, and will reach one-third of the $140 trillion total
investment assets by 2025. Following the argument that the fiduciary responsibility of asset managers
is to maximise asset holders’ wealth, not to promote high, vague and debatable principles, there are
stiff U.S. legal challenges to the ESG movement. There is also, in the U.S., a plethora of competing and
inconsistent non-financial disclosures that can result in wildly differing classifications of companies.
37 Tt is argued that the Tobin tax can be tailored to affect only speculative transactions, but this is
easier said than done. The vast majority of international transactions are in derivatives markets (mostly
in credit default and interest rate swaps). They do not arise from sales and purchases of real assets,
or sales and purchases of equity interests, or cash transfers. It is an iron law of financial economics
that at the one end of a trade is a risk-loving (hence, buying) speculator, and at the other end is a
risk-averse (hence, selling) hedger. Each is a will ‘o the wisp from the standpoint of identifying who
is who, and whom it is better to tax from a social welfare or moral perspective (the two being by no
means always the same). Identify the speculator and tax him, and the hedger will be left searching for
scarcer, more expensive cover. Identify the hedger and tax her, and the speculator will suffer the pangs
of risk deficiency.
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the tithe, the church (and not only the Catholic church, hence the minuscule) took
a generous skim for management expenses; a sort of ecclesiastical seigneurage that
has bequeathed us (in the Catholic case) the magnificent cathedrals of Europe. What
are the running costs of this fund? All of the leakages discussed in the next section
will apply. Who decides who gets what out of the community chest? How should
voting rights be assigned? How can the board be voted out?

Tennyson observed that a young man’s thoughts turn to love in spring. In a
crisis, a politician’s thoughts turn to borrowing, which has, since time immemorial,
meant debasing the currency; a little if times are good, which they seldom are
in a crisis, and a lot if they are bad, which they usually are. The strategy boils
down to borrowing good money and paying back bad money; monetary history
and Gresham’s Law from numismatics are unequivocal on this point. This is not
necessarily bad policy, because according to all sound macro-economic reasoning,
in an economic crisis, you should throw money at the problem — that is, you should
borrow to scrape by in the present while assuming that repaying in the future will not
be as painful because the crisis will be past, growth will have intervened, and money
will be cheap. From a micro-economic point of view, this is valid consumption
smoothing. But do not look at the time of this writing to the legerdemain of creating
cheap money to get us out of the COVID-19 and Ukraine crises. The global economy
has been drowning in liquidity since the birth of “quantitative easing” in the wake
of the financial crisis, which is conventionally dated to the collapse of Lehman
Brothers in 2008, and the inflationary chickens have come home to roost. For the
first time since the 1970s, it appears that central bankers will not bail the global
economy out of crisis. They will need years to mop up the flood of liquidity that
got us out of the COVID-19 pandemic, even as they are still dealing with the clean-
up from the previous crisis. Add to this the significant possibility that the labour
shortages that became evident during the COVID-19 pandemic and the higher
energy prices triggered by the Russo-Ukrainian War will make current inflation
structural, not transitory — this is not a universal view, but it is a credible one.’8

38 There are two common views: the ethicist and the positivist. The Wall Street Journal (channeling

Nicholas Eberstadt’s research [2016]) frets over the decline in American work commitment, which, like
comedian Danny Kaye’s get-up-and-go, got up and went; and warns of high interest rates for years to
come due to labour shortages. The New York Times (via columnist Paul Krugman) points out that food
and energy prices are well off their peak, and warns of panicked, over-hawkish central bank responses.
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To summarise, there is frankly not that much money out there to pursue global
sustainable development without avoiding steep consumption cuts.>® And, to the
extent that the sources of money are mostly in the North and the users of money
are mostly in the South, the following question presents itself: How do we get the
money from here to there?

(ii) Getting Money From North to South

One option can be dismissed, but it raises nice issues. Sometimes explicit and
sometimes implicit in sustainable development talk is a massive transfer of wealth
from North to South, to be interpreted as compensation for past injustices and
indignities inflicted by the North. Like John Barleycorn in the old English folk song,
the idea refuses to die; but unlike little Sir John, it is unlikely to prove the strongest
man at last. Although such a North-South transfer at the global level is politically
doomed, it offers food for serious thought, or at least mathematical recreation. The
practical challenge (disregarding the interpersonal and intergenerational welfare
comparison riddle, which is insoluble) would be working out the costs and benefits
of, say, colonialism — to take the major issue — in order to calculate a transfer that
would neither fall short in forcing present and future generations in the North to pay
recompense, nor lead to the unjust enrichment of present and future generations
in the South. Other factors that must be taken into account are past and future
population growth and homogenisation (migration, intermarriage and the like), and
how wealth extracted from the South financed technological progress that benefitted
everyone, contributed to the development of global trade and financial markets, and
so on. To make matters worse, this is in the cut-and-dry world of tort; add criminality
(which many activists would, in the form of a crime against humanity, and their
argument is not without merit), and we are taken from compensation to reparations.
The sky becomes the limit.

Returning to Earth, the global macro-economic challenge of financing the SDGs
is made more daunting when the detailed process by which buckets of money are
transported from North to South, is examined. U.S. General Omar Bradley said:
“Amateurs talk strategy. Professionals talk logistics”.

3 Which explains why the EU has, to the fury of European environmental NGOs, backpedaled on the

energy component of the European Green Deal by classifying nuclear and gas as clean sources. Without
them, net zero carbon would have to be achieved by energy price increases forcing consumption
reductions so steep as to immiserate significant portions of the European population, with terrifying
consequences for political leaders.
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To achieve this finer resolution, a side excursion into data and accounting issues is
required; however, this is consigned to an extended footnote.*? Of great importance
is to underscore from the outset that, when we are dealing with North-South
financial flows, we are speaking of official transfers to the governments of low- and
lower-middle-income countries (LICs and LMICs). But it is underappreciated by the
public at large that upper-middle-income countries (UMICs) — such as Brazil, Chile,
South Africa and many others — are not only ineligible for development assistance,
but are donors in their own right, albeit not terribly significant ones. When countries
“graduate” from LMIC to UMIC status — Vietnam, Colombia, Kazakhstan and a
long list of others — they are no longer eligible for the type of support described
here. In a nutshell, the countries discussed here are today’s left-behinds, explicitly
privileged in the sustainable development agenda.*!

The World Bank (2021) has combined OECD Development Assistance Commit-
tee Creditor Reporting System (CRS) data with data from the Bank’s own Debtor
Reporting System (DRS), and the resulting financial aggregate thus calculated —
Official Financial Flows, or OFF — is probably the closest we can come to estimating
the Northern financing available to the South in pursuit of the SDGs. Two 800-pound
gorillas — foreign direct investment (FDI, the acquisition by Northern investors of

40 Official Development Aid (ODA) is tracked by the OECD’s Development Assistance Committee
(DAC) through the Creditor Reporting System (CRS). Only funds from official sources, whether
bilateral (i.e., national government agencies like U.S. AID or Swedish Sida) or multilateral (e.g.,
UN or World Bank or EU), to official recipients (i.e., sovereign entities) are reported. Only that
component of the flow that is a concessional contribution to finance recipient-country development
programmes is admissible, which can lead to debates over whether a given activity is, to use
the jargon, “DACable” (https://www.oecd.org/dac/financing-sustainable-development/development-
finance-standards/What-is-ODA.pdf). Loans are DACable so long as they contain a sufficiently high
concessional element; typically an interest rate subsidy or repayment delay. Export credits are not
DACable, since they serve the commercial interests of the originating country. Military aid and aid
designed to strengthen the security of the donor country are not DACable. Only the least developed,
low-income (of whom the least developed are a subset) and lower-middle income countries as classified
by the World Bank are eligible for ODA.

The CRS covers only financial flows from the 29 country members of the DAC (with the EU counted

as one member), plus DAC member funds funneled through the UN, the World Bank, the EU and the
regional development banks. Left aside is the massive finance provided to official entities by China,
largely in the form of loans; and the smaller but significant funds provided by Brazil and India (South
Africa being a member of the DAC), the non-concessional private official financial flows, and the grants
by private philanthropies, which have assumed increasing significance in some sectors such as health.
Left aside as well is private financial institution lending at market rates to sovereign entities. Also
missing, since the recipients are not-DAC eligible, are official flows to upper-middle-income countries.
Thus, the CRS gives only a partial picture, albeit one that allows for a great deal of disaggregation by
sector and other characteristics.
41 Leaving serious questions regarding the poor in the countries that have graduated. “‘Leave No
One Behind’ (LNOB) is the central, transformative promise of the 2030 Agenda for Sustainable
Development and its Sustainable Development Goals (SDGs)”. (https://unsdg.un.org/2030-agenda/
universal-values/leave-no-one-behind).


https://www.oecd.org/dac/financing-sustainable-development/development-finance-standards/What-is-ODA.pdf
https://www.oecd.org/dac/financing-sustainable-development/development-finance-standards/What-is-ODA.pdf
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equity stakes in Southern firms) and migrant remittances — are absent from the OFF
room. But FDI must be financed by Northern savings (not quite, UMIC sovereign
wealth funds such as Malaysia’s are significant investors), and migrant remittances
must, if they are to be translated into investment, be additional to household
savings in the South (i.e., they must represent an increase net of crowding out).
Thus, neither omission gets us off the sources-users hook described in the previous
section. Missing are flows from non-official sources, such as private philanthropical
institutions, whose significance in development finance has grown in recent years,
but mainly in health, education and other social sectors.

A helicopter, executive summary-level view of sustainable development finance
emerges from the World Bank’s analysis of OFF in the years between the end of
the global financial crisis (roughly 2010) and the onset of the COVID-19 pandemic
(roughly the end of 2019). The findings do not bode well:

— The steady growth of North-South OFF between 2010 and 2019 was mostly
due to private, not public, finance; that is, Northern bank lending to Southern
sovereign entities and Northern investor purchases of Southern sovereign
bonds, both at market-determined rates. In 2010, public flows represented
nearly two-thirds of the annual total; in 2019, public and private flows were
roughly equal. In 2020, they together represented about USD 300 billion
(2019 prices). That amounts to perhaps a tenth of the developing-country SDG
financial requirements reported above for infrastructure alone.

— As private has replaced public finance, indebtedness ratios have risen pari
passu, and creditworthiness has declined, placing future borrowing in jeop-
ardy.

— The share of OFF not allocated to specific countries — which essentially con-
sists of emergency humanitarian responses, invariably in the form of grants,
to provide relief for natural catastrophes and conflict situations (including
support to refugees in destination countries, whether rich or poor) — has
quadrupled, and now amounts to about one-fifth. In other words, OFF are
increasingly devoted to firefighting, not to finance for development, as they
were traditionally conceived.

In rhetoric, closing on a down note is generally inadvisable. It leaves the reader
or listener disconsolate and confused, because the penultimate down begs for a
concluding up. But it is difficult to find an upbeat note on which to end this
section. An explosion of North-to-South public (or private) charity in the form of
grants is unlikely since the North faces problems of its own. Outside the ranks
of the subspecies of Homo sapiens that Huntington (2004) called Davos Man —
the capitalists who sow the seeds of their own destruction, as Schumpeter (1942)
observed — post-colonial “wokeness” with cash to back it up is hard to find, despite
all efforts at awareness raising. There is justifiable suspicion that, 75 years into the
development project, many of the problems of the poorest countries have been self-
inflicted, or, even if they were inherited from an unfair pre-project global system,
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have been unaddressed other than through enabling a privileged class to profit from
them, and are now self-perpetuating.

The Global South is not worth lending to these days for the reasons discussed
above, and FDI is stymied by low scores on what the World Bank terms “ease of
doing business”, and the Heritage Foundation calls “economic freedom”.**> These
institutions, at opposite ends of the ideological spectrum, share the same concerns:
corruption; weak Rule of Law as it concerns corporate governance, contracts,
tort and property rights; administrative red tape; and a lack of transparency and
accountability overall. In the poorest countries, where the needs are the greatest,
there is impatience with the inability of dubious governments to collect the
taxes they are owed, and with the haemorrhage of money into another three C’s:
corruption, criminal enterprise and capital flight. Outside of unsavoury sources —
principally China, which is always willing to lend to gain strategic advantage —
increasing private finance to the countries that are most in need of it would require
drastic improvements in governance — which are precisely what China does not
demand.*?

Open Access This article is published under the terms of the Creative Commons
Attribution 4.0 International License (https://creativecommons.org/licenses/by/4.0/)
that allows the sharing, use and adaptation in any medium, provided that the user
gives appropriate credit, provides a link to the license, and indicates if changes were
made.

42 Conventional wisdom is that investment in developing economies should reward investors both

based on economic fundamentals (capital is scarce and labour is abundant there, the opposite of the
situation in the developed world), and because myopic Northern investors overestimate the risk premium
(cultural and linguistic unfamiliarity, information asymmetry, perhaps more than a pinch of racism).
Alas! Over the last decade, American mid-cap stocks have outperformed emerging economy equities by
a furlong, while U.S. high-yield bonds have outperformed emerging economy debt. These are roughly
comparable equity and fixed-income asset classes. If anything, the combined COVID-19-Ukraine shock
may lead to a significant rebalancing of global financial portfolios out of the South and into the North
(see the natural interest rate comment below) — presumably with a preference for American markets
because of the exposure of Europe to Russia.

43 The list of borrowers from China now in distress is long, but Sri Lanka, Pakistan, Zambia and
Ethiopia give an idea of the global range. The traditional venue for international debt workout is the
Paris Club, which since the 1960s has operated effectively on the simple principle that when things go
wrong, both borrowers and lenders must take a hit, after which they can pick themselves off the floor
and get on with business. China (not a member) rejects that model, simply offering borrowers who are
in trouble new loans, a technique known to the public as throwing good money after bad, but to those in
finance as “evergreening” (https://www.nytimes.com/2022/07/22/opinion/china-debt-belt-road.html).
The charitable view is that China is simply a newcomer to international finance and has yet to learn the
rules of the game. Also not to be overlooked are Chinese equity interests, which are often hidden in the
political and military shadows where the writ of Generally Accepted Accounting Principles (GAAP)
does not apply: for example, Cambodia, Lao and Myanmar have been bought lock, stock and barrel.


https://creativecommons.org/licenses/by/4.0/
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Effects of income inequality on COVID-19
infections and deaths during the first wave of the
pandemic: Evidence from European countries

David A. Sdnchez-Pdez’

Abstract

Evidence from research on infectious diseases suggests that income inequality is
related to higher rates of infection and death in disadvantaged population groups.
Our objective is to examine whether there was an association between income
inequality and the numbers of cases and deaths during the first wave of the COVID-
19 pandemic in European countries. We determined the duration of the first wave
by first smoothing the number of daily cases, and then using a LOESS regression
to fit the smoothed trend. Next, we estimated quasi-Poisson regressions. Results
from the bivariate models suggest there was a moderate positive association between
the Gini index values and the cumulated number of infections and deaths during
the first wave, although the statistical significance of this association disappeared
when controls were included. Results from multivariate models suggest that higher
numbers of infections and deaths from COVID-19 were associated with countries
having more essential workers, larger elderly populations and lower health care
capacities.

Keywords: COVID-19; income inequality; first wave; European countries

1 Introduction

In early 2020, a new coronavirus, SARS-CoV-2, also called COVID-19, arrived
in Europe from China. Mass outbreaks were first recorded in Italy and Spain, and
the virus then spread rapidly across the continent. Although European governments
adopted emergency measures to contain the pandemic’s advance, differences in the
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numbers of infections and deaths have been observed between countries. While
studies on the socioeconomic differences in the levels of COVID-19 infections and
deaths have been conducted in several European countries, none of these studies
compared these differences between countries.

The previous literature on this topic has pointed out that a disease can affect
societies differently depending on the vulnerability of their populations due to
conditions such as inequality or poverty. For instance, there is some evidence of
a positive association between income or wealth and self-reported health status
(Bor et al., 2017). Thus, health economists have argued that people with lower
socioeconomic status face worse health outcomes than their counterparts with
higher status, and that these differences can be explained in large part by two
mechanisms: health behaviour and access to health care (Bor et al., 2017; Santerre
and Neun, 2012). The first mechanism refers to the tendency of poorer and less
educated people to be less well informed and less careful due to a lack of knowledge
and awareness of their health. The second mechanism refers to evidence that poorer
and less educated people tend to seek medical care less often, either because they
cannot stop working, or because they are concerned about the costs associated with
illness. Moreover, in the case of respiratory infectious diseases, social interaction
is a crucial determinant of the likelihood of becoming ill. When infected people
engage in economic or social activities, the risk of infection increases for healthy
individuals (Jung et al., 2020). In the current pandemic, wealthier individuals have
generally had more resources to self-isolate and telework, while people with lower
incomes have often been performing essential or manual work that cannot be
done remotely (Brown and Ravallion, 2020; Jung et al., 2020; Lekfuangfu et al.,
2020; Papageorge, 2020; Takian et al., 2020). Thus, the transmission pathways and
risk exposure levels have differed between socioeconomic groups. These societal
inequities have highlighted the vulnerability of the least favoured groups.

Income inequality is one of the non-biological factors that has been used to
explain adverse health outcomes, as it can affect the prevalence and consequences
of poor health within societies. Compared to middle- and high-income households,
low-income households tend to have lower life expectancy, higher mortality and
worse health status, even in developed countries (Bor et al., 2017; Jijiie et al., 2019;
Kawachi and Kennedy, 1999; Krisberg, 2016; Lynch et al., 1998, 2000; Meara et al.,
2008; Neliss, 1999; Olshans et al., 2012; Pickett and Wilkinson, 2015; Rehnberg
et al., 2019; Shkolnikov et al., 2007; Villegas and Haberman, 2014). Historically,
life expectancy and mortality have been unequal between the richest and the poorest
populations (Ahmed et al., 2020). In addition, more unequal societies tend to spend
less on income redistribution policies, such as strengthening health care systems
(Mello, 2006).

Disparities arising from income inequality have also been observed in analyses of
the effects on populations of infectious respiratory diseases of viral origin. Studies
on the impact of seasonal influenza have found associations between socioeconomic
status and mortality, morbidity and symptom severity (Crighton et al., 2007; Tam
et al., 2014). Evidence from research on the Spanish flu, a pandemic comparable to
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COVID-19 in terms of its global reach, indicates that mortality rates were higher
among the poorest people (Bengtsson et al., 2018; Grantz et al., 2016; Mamelund,
2006; Murray et al., 2006; Sydenstricker, 1931). However, no such mortality
differences by socioeconomic status were found in countries with low levels of
economic and social inequality (Rice, 2005; Summers et al., 2014). The findings of
research on the effects of a more recent pandemic, the 2009 HIN1 influenza, were
similar. For example, several studies have found that HIN1 influenza mortality was
higher among the most deprived social groups in developed countries (Biggerstaft
et al., 2014; Lowcock et al., 2012; Rutter et al., 2012), while a cross-country
analysis showed that HIN1 influenza mortality was higher in low-income than in
high-income countries (Charu et al., 2011). The socioeconomic disparities in HIN1
influenza mortality and morbidity have been attributed to differences in levels of
exposure to the virus, susceptibility to the disease, and access to health care once
the disease had developed (Rutter et al., 2012).

The evidence that large income differences have damaging health and social
consequences is, therefore, strong. Moreover, it has been argued that the COVID-19
pandemic could exacerbate these differences, as inequality could increase the pace
of the spread of the disease (Ahmed et al., 2020; Brown and Ravallion, 2020). For
instance, it has been observed that people in countries with greater income inequality
have been less likely to adopt preventive health measures, such as isolation,
physical distancing, and the use of masks and hand disinfection (Elgar et al., 2020;
Papageorge, 2020; Pirisi, 2000). In addition, initial findings on the effects of the
pandemic suggest that people in the lower socioeconomic groups have been facing
more severe consequences, and that income inequality might explain the differences
in the numbers of cases and deaths within and across countries. Results from the
United States show that infection and mortality rates from COVID-19 are higher
in the states and counties where income inequality or poverty levels are higher
(Brown and Ravallion, 2020; Chen and Krieger, 2020; Jung et al., 2020; Mollalo
et al., 2020; Mukherji, 2020; Oronce et al., 2020). For Brazil, there is evidence
of a positive and significant correlation between income inequality and COVID-
19 mortality (Demenech et al., 2020; Martines et al., 2021). Studies conducted
in Germany, Israel and Spain have shown that infection rates in these countries
have varied based on income inequality, with socioeconomically disadvantaged
populations being more likely to be infected (AQuAS, 2020; Arbel et al., 2020;
Wachtler et al., 2020). A comparative study of the 10 countries worldwide that have
been the most affected by the pandemic used a multidimensional index, including
income inequality, to show that the worse off a country is, the greater the impact of
COVID-19 has been (Ruiz Estrada, 2020). A study comparing the number of deaths
per day in 80 countries concluded that mortality tends to increase more rapidly in
countries where inequality is greater (Elgar et al., 2020).

During the first pandemic wave, one of the measures governments used to
deal with the threat was the imposition of severe restrictions on mobility, which
in most cases meant that the population was ordered to stay home whenever
possible. Teleworking became widespread for all non-essential workers. However,



88 David A. Sdnchez-Pdez

essential workers, mostly in manual or machine-based activities, had to continue
working face-to-face and commuting to their workplaces, or risk losing their
jobs (Adams et al., 2020; Ahmed et al., 2020; Lekfuangfu et al., 2020). Studies
conducted in England and Wales and in Thailand found that the use of public
transport to commute to work was associated with increased risk of COVID-19
infection (Lekfuangfu et al., 2020; S4, 2020). Analyses of geolocation data from the
United States showed that lower-income workers continued to move around during
lockdowns, while higher-income workers tended to stay at home and limit their
exposure (Buchanan et al., 2020). Another study concluded that the U.S. counties
with the highest levels of income inequality had higher rates of infection, as the
lower-income workers in these counties were less able to maintain social distancing
because of their work activities (Brown and Ravallion, 2020).

The research to date has analysed the effects of income inequality on variations
in COVID-19 infections within countries. However, only a few cross-country
comparative studies have analysed how the COVID-19 pandemic has affected
countries depending on their socioeconomic differences, and none of these studies
has focused on Europe. Thus, our objective is to examine whether there was an
association between income inequality and the numbers of cases and deaths during
the first wave of COVID-19 in European countries. Although Europe is considered
to have lower inequality than other regions, evidence from past pandemics has
shown that even in European countries, there have been differences in health
outcomes associated with income distribution. Due to the rapid spread of the
virus, and to a lack of knowledge about how to combat it among both scientists
and the general public, governments did not have a plan for protecting the most
deprived social groups. Thus, analysing the effects of the first wave of the COVID-
19 pandemic on European countries can help us examine the differences in health
outcomes associated with socioeconomic inequities. More unequal countries were
already more likely to have adverse health outcomes and weaker health care systems.
Therefore, income inequality may have played a significant role in exacerbating
these existing vulnerabilities during the COVID-19 pandemic.

2 Data and methods

To conduct our analysis, we use as dependent variables the cumulated number of
infections and deaths at the end of the first wave. We have collected the daily
number of COVID-19 cases and deaths from Our World in Data (2020), one of the
specialized data repositories that has compiled global information on the evolution
of the pandemic.

It should be noted that although the virus spread rapidly through Europe, not all
countries were affected at the same time, and the evolution of the disease differed
from one country to another. Therefore, we have harmonized the analysis period by
estimating the duration of the first wave for each country using the reported number
of cases per day from January 2020 to January 2021. To do so, we first smoothed
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the daily number of infections using a seven-day moving average. Then, we used a
local polynomial regression —i.e., locally estimated scatterplot smoothing (LOESS)
— to fit the trend. As the result is a sinusoidal type pattern due to the multiple waves,
we considered the first wave to be the first hump of the LOESS fit. We defined the
onset as the day on which the 100th case was reported, and the end as the day on
which the slope of the fitting curve did not show a statistically significant decrease
after the number of cases per day was at least half that at the peak.

For illustrative purposes, Figure 1 shows the smoothed trends and fitting curves
in several countries. For most European countries, the first wave lasted from mid-
March to late June, and it did not go beyond August 2020 in any European country.
Although the number of infections per day was already declining by the end of
January 2021 in Moldova and Ukraine, these two countries were excluded as they
showed no signs of having completed the first wave. Table 1 displays the details of
the first wave.

Our variable of interest is income inequality. To measure income inequality,
we use the Gini index, which is distributed from zero, indicating totally equal
distribution, to 100, indicating totally unequal distribution. We collected the latest
reported Gini index results from the World Bank Open Data repository (World Bank,
2020). Figure 2 displays the Gini index values across the countries included in our
sample. The Gini index values range from 24.2 to 40.4, and the sample mean is 31.7.
Europe is considered the most egalitarian continent in the world. At the regional
level, the Scandinavian and Eastern European countries generally have the most
egalitarian income distributions, while income inequality tends to be highest in the
Balkan countries.

Since recent studies have found that certain socioeconomic and demographic
characteristics can help to explain how COVID-19 has affected a particular country,
we include them in our analysis to control our estimates. Most of these studies
agree that the relevant characteristics include age structure, as age might reflect
the incidence of pre-existing health conditions (Brown and Ravallion, 2020; Esteve
et al., 2020; Gardner et al., 2020; Kashnitsky and Aburto, 2020; Nepomuceno et al.,
2020); poverty and education, as they are strong determinants of health outcomes
(Bor et al., 2017; Brown and Ravallion, 2020; Santerre and Neun, 2012); numbers
of essential workers, as these workers are more exposed to infection because they
use public transport and have face-to-face contact (Adams et al., 2020; Ahmed
et al., 2020; Lekfuangfu et al., 2020; S4, 2020); population density, as infected and
uninfected individuals are more likely to interact in denser settings (Brown and
Ravallion, 2020); social contact, as the risk of infection increases at higher levels of
social contact (Aparicio and Grossbard, 2020; Cristini and Trivin, 2020); and health
care capacities, as the pandemic has exposed vulnerabilities in health care systems
(Hopkins Tanne et al., 2020; Mollalo et al., 2020; Nepomuceno et al., 2020), and
health care capacities have played a role in how hard each country has been hit by
the disease. To include these controls in our analysis, we collected information from
various sources, while always using the latest reported data for each variable.
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Figure 1:
Smoothing and fitting the number of infections per day in selected countries over a
180-day period
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Table 1:

Details of the first wave of COVID-19 in European countries

First wave

Total Total
Country 1st case Start End Days  cases deaths
Albania March 09 March 23 May 14 53 898 31
Austria February 25  March 08 May 22 76 16,436 635
Belarus February 28 March 30 August 17 141 69,589 613
Belgium February 04  March 06 June 19 106 60,476 9,695
Bosnia and March 05 March 22 May 28 68 2,462 153

Herzegovina

Bulgaria March 08 March 20 May 25 67 2,433 130
Croatia February 25  March 19 June 02 76 2,246 103
Cyprus March 09 March 23 June 23 93 990 19
Czechia March 01 March 13 May 20 69 8,721 304
Denmark February 27 March 10 June 24 107 12,815 603
Estonia February 27  March 14 July 04 113 1,993 69
Finland January 29 March 13 July 09 119 7,273 329
France January 24  February 29  June 05 98 192,450 29,114
Germany January 27 March 01 June 06 98 185,450 8,673
Greece February 26 ~ March 13 May 28 77 2,906 175
Hungary March 04 March 21 July 03 105 4,172 588
Iceland February 28  March 12 May 23 73 1,804 10
Ireland February 29 March 14 June 30 109 25,473 1,736
Italy January 31  February 23 July 08 137 242,149 34914
Latvia March 02 March 20 June 23 96 1,111 30
Lithuania February 28 March 22 June 09 80 1,727 72
Luxembourg February 29  March 17 May 23 68 3,990 109
Malta March 07 March 23 June 24 94 665 9
Montenegro March 17 March 31 May 29 60 324 9
Netherlands February 27 March 06 June 22 109 49,866 6,109
Norway February 26 ~ March 06 June 28 115 8,855 249
Poland March 04 March 14 June 30 109 34,393 1,463
Portugal March 02 March 13 August 02 143 51,463 1,738
Romania February 26 March 14 June 07 86 20,479 1,333
Russia January 31 March 17 August 12 149 900,745 15,231
Serbia March 06 March 19 June 01 75 11,430 244
Slovakia March 06 March 18 June 02 77 1,522 28
Slovenia March 05 March 13 May 27 76 1,471 108
Spain February 01 March 02 June 11 102 242,707 27,136
Sweden February 01 March 06  August29 177 83,958 5,821
Switzerland February 25 March 05 June 05 93 30,936 1,921
United Kingdom  January 31 March 02 July 17 138 294,803 41,060
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Figure 2:
Gini index in European countries

Gini index
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To account for (i) age structure, we use the latest projection of total population
from the World Population Prospects (United Nations, 2020) to compute the share
of people aged 65 and older. For (ii) education, we use the share of population with
at least upper secondary school for the population aged 25 and older! (UNESCO,
2020). For (iii) essential workers, we use the share of people working in industry?
(ILO, 2020). For (iv) population density, we use the share of the population living
in urban areas (United Nations, 2018). For (v) social contact, we use the number
of flight departures (domestic and international) (World Bank, 2020). For health
capacities, (vi) we use the number of physicians — i.e., generalist and specialist
medical practitioners — per thousand inhabitants (World Bank, 2020), and (vii)

! Path to data is SDG/Sustainable Development Goals 1 and 4/Sustainable Development Goal 4/Target

4.4/Share of population by educational attainment.
2 This information can be found as part of the “Employment distribution by economic activity”

indicator.
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the number of hospital beds per 10,000 inhabitants (WHO, 2020). In addition, to
account for any possible effects of a government’s response to the crisis, we include
two controls: the number of days between the first case and the localized or national
lockdown (Dunford et al., 2020), and the ideological orientation of the government
(CIDOB, 2021). In the first case, we consider the possibility that a late response
could have contributed to the pandemic hitting the country harder. It should be noted
that only Belarus did not adopt a lockdown policy. Therefore, we use the duration of
the first wave as the number of days. In the second case, we consider the possibility
that the ideological orientation of the government may have had an effect on the
dependent variables and the variable of interest through the unobserved preferences
(of individuals or governing parties) regarding income redistribution, or through
measures taken to control the pandemic. To account for this possibility, we include
a dichotomous variable that takes the value of one when the ideology is right or
centre-right, and a value of zero for other ideologies.

We use data from all European countries with complete information. Thus, we
include 37 European countries in our study, and our sample covers 94% of Europe’s
population.

We first estimate a bivariate model for each dependent variable, including only the
Gini index as an explanatory variable. Second, we estimate multivariate models that
include the controls specified above. The reported numbers of cases and deaths are
the count data. Poisson distribution is used for modelling the number of times an
event occurs in an interval of time or space. Poisson regression assumes that the
logarithm of its expected value can be modelled by a linear combination of its
parameters:

log(E(Y | X)) = XB
E(Y|X) = &

where X is a vector of independent variables, and S is the set of parameters. While
a Poisson model assumes that the variance (var(Y)) is equal to the mean (E(Y | X) =
1), this assumption does not always hold true. When the variance is greater than
the mean — i.e., when there is overdispersion — either quasi-Poisson or negative
binomial regression models are more appropriate (Ver Hoef and Boveng, 2007).
Quasi-Poisson models assume that the variance is a linear function of the mean,
var(Y) = 6u, where 6 is an overdispersion parameter. Negative binomial models
assume that the variance is a quadratic function of the mean, var(Y) = u + au?,
where the overdispersion is the multiplicative factor 1 + au. Overdispersion tests on
our sample showed that the null hypothesis var(Y) = u is rejected. Then, following
Ver Hoef and Boveng (2007), we have performed a diagnostic analysis (not shown)
plotting the fit of the variance, using averaged squared residuals, to the mean. The
results suggest that the quasi-Poisson model fits the variance-mean relationship
better.

Finally, it should be noted that the values of the number of infections and deaths
vary widely across countries due to their different population sizes. Thus, we include
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in all regressions the log of total population as an offset,

log(E(Y | X)) = log(pop) + XB

then,
E(Y|X)

pop

logaKYIX»-k%Quw)=log( )==XB

3 Results

In Europe, the first wave lasted an average of 98 days (see Table 1). During this time
period, there were 2,581,181 confirmed COVID-19 cases and 190,564 confirmed
deaths from the disease in the 37 countries included in our study. The longest first
waves were in Sweden (177 days), Russia (149 days) and Portugal (143 days);
while the shortest first waves were in Albania (53 days), Montenegro (60 days) and
Bulgaria (67 days).

The upper panel of Figure 3 shows the cumulated number of infections per million
population (p.m.p.) during the first wave by country. The solid line represents the
average of the sample, which was 3,707.5 infections p.m.p. It is not a coincidence
that the countries with the highest numbers of infections were Sweden (8,313.3
infections p.m.p.) and Belarus (7,364.4 infections p.m.p.). In both countries, no
measures were taken to restrict social contact, which also explains why Sweden
had the longest first wave. The countries with the lowest numbers of infections,
coinciding with the shortest first wave durations, were Slovakia and Greece (both
with 279 infections p.m.p.), followed by Albania (312 p.m.p.) and Bulgaria (350.1
p.m.p.).

The lower panel of Figure 3 displays the cumulated number of deaths during the
first wave of COVID-19. The solid line shows the average in our sample, at 273.7
deaths p.m.p. Belgium had the highest mortality rate by far, at 836.5 deaths p.m.p.,
followed by the United Kingdom (604.8 deaths p.m.p.), Spain (580.4 deaths p.m.p.),
Italy (577.5 deaths p.m.p.), Sweden (576.4 deaths p.m.p.) and France (446 deaths
p.m.p.). Except in Sweden, a higher infection rate in a country did not necessarily
predict higher mortality. Among the possible explanations for this finding are that
complications from infections might have been exacerbated by vulnerabilities at the
individual level, and that the responsiveness of the countries’ hospital systems could
have varied.

The upper panel of Figure 4 plots the Gini index and the number of infections.
Pearson’s correlation estimation suggests that there was a moderate positive asso-
ciation of 0.287 (95% CI = 0.076-0.474) between these two variables. The per
capita risk of infection increased by 1.08 (95% CI = 1.03-1.14, se = 0.028) for
every unit of increase in the Gini index (see column [1] of Table 2). After including
controls (see column [2] of Table 2), the association became weaker (1.04), such
that the confidence interval now included one (95% CI = 0.98-1.09, se = 0.027).
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Figure 3:
Cumulated number of infections and deaths per million population (p.m.p.) during
the first wave of COVID-19
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Figure 4:

Number of infections and deaths per million population (p.m.p.) during the first wave
of COVID-19 and the Gini index
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The lower panel of Figure 4 shows a positive correlation between the Gini index
and the number of deaths, although it was weaker than the correlation found for
infections. The Pearson’s correlation estimation was 0.236 (95% CI = 0.02-0.43).
The per capita risk of death increased by 1.01 (95% CI = 0.93-1.10, se = 0.043) for
every unit of increase in the Gini index (see column [3] of Table 2). In this case, the
per capita risk increased to 1.05 after the controls were included (see column [4]
of Table 2), but the confidence interval still included one (95% CI = 0.97-1.14,
se = 0.042).

The results for the other covariates are presented in columns [2] and [4] of Table 2.
A higher share of the population with at least upper secondary school was connected
to lower per capita risk. Our results indicate that the share of better educated people
was associated with a reduction in the risk of infection of 0.99 (95% CI = 0.97-
0.99, se = 0.008), and with a reduction in the risk of death of 0.98 (95% CI = 0.96—
0.99, se = 0.011). Consistent with increased exposure to risk, the per capita risk of
infection increased by 1.04 (95% CI = 1.01-1.09, se = 0.027) with the proportion
of industrial workers. However, the evidence does not necessarily suggest that the
proportion of industrial workers was related to the risk of death.

The more people who travelled, whether internationally or domestically, the faster
the virus spread. Our results show that the risk of infection was 1.15 (95% CI =
1.01-1.34, se = 0.070) higher in countries where more flights departed. Similarly,
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Table 2:

Per capita risk of the number of infections and deaths during the first wave of
COVID-19. Quasi-Poisson regressions including log of population as an offset.
Standard errors are in parentheses, and 95% confidence intervals are in brackets

Cases Deaths
Variable [1] [2] [3] [4]
Gini 1.08 [1.03-1.14] 1.04 [0.98-1.09] 1.01[0.93-1.10] 1.05[0.97-1.14]
(0.028) (0.027) (0.043) (0.042)
Education 0.99 [0.97-0.99] 0.98 [0.96-0.99]
(0.008) (0.011)
Workers 1.04 [1.01-1.09] 1.00 [0.93-1.08]
(0.027) (0.038)
65+ 0.83 [0.77-0.90] 1.07 [1.01-1.13]
(0.038) (0.049)
Urbanization 1.03 [1.01-1.06] 1.05 [1.02-1.09]
(0.013) (0.017)
Flights 1.15 [1.01-1.34] 1.30 [1.02-1.79]
(0.070) (0.144)
Physicians 1.32 [1.06-1.64] 0.57 [0.39-0.79]
(0.112) (0.179)
Beds 0.99 [0.98-1.00] 0.99 [0.98-0.99]
(0.005) (0.006)
Lockdown 1.01 [1.00-1.01] 1.00 [0.97-1.02]
(0.004) (0.011)
Right party 0.74 [0.50-1.09] 0.65 [0.34-1.18]
(0.201) (0.312)
Goodness of fit
Deviance 704,869.71 195,864.68 147,246.63 20,676.46
Dispersion 20,177.68 7,048.83 4,126.82 851.25
Chi sq. 706,218.67 183,269.47 14,4438.64 22,132.6

the decision to impose restrictions on movement helped to slow the spread of the
virus. According to our estimates, each additional day that a government delayed
taking measures to restrict movement, such as lockdowns, increased the risk of
infection by 1.01 (95% CI = 1.00-1.01, se = 0.004). On the other hand, having a
right-wing or centre-right government was associated with a lower risk of infection,
at 0.74 (95% CI = 0.50-1.09, se = 0.201), and of death, at 0.65 (95% CI = 0.50-
1.09, se = 0.312).
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Per capita risk increased with urbanization. As in the case of infections, a higher
share of the population living in urban areas was associated with the virus spreading
more rapidly. In our sample, the risk increased by 1.03 (95% CI = 1.01-1.06, se =
0.013) for each additional percentage point of urbanization. The higher risk of death
(1.05, 95% CI = 1.02-1.09, se = 0.017) may be explained by the saturation that
existed in hospitals during the peak of the pandemic. The countries where a higher
proportion of the population was aged 65 and older had a lower risk of infection,
at 0.83 (95% CI = 0.77-0.90, se = 0.038), but a higher risk of death, at 1.07 (95%
CI = 1.01-1.13, se = 0.049). These findings show the two faces of this pandemic:
i.e., most of those infected with COVID-19 were under age 50, while mortality was
concentrated among the elderly.

The COVID-19 pandemic has tested the capacities of countries’ health care
systems, and has revealed weaknesses in many of them. Increasing one hospital
bed per 10,000 inhabitants slightly decreased the risk of death from COVID-19
by 0.99 (95% CI = 0.98-0.99, se = 0.006). Of all of the variables included in
our analysis, we found that the highest per capita risk was associated with the
number of doctors. Increasing one physician per thousand population decreased
the risk of death by 0.57 (95% CI = 0.39-0.79, se = 0.179). However, the presence
of more physicians was associated with a higher risk of infections, at 1.32 (95%
CI = 1.06-1.64, se = 0.112). One possible explanation for this result is that the
presence of more physicians increased the likelihood of detecting infections, either
because there was a greater capacity to test for COVID-19 when tests were
carried out in physician practices, or because there was an increase in the number
of doctor visits by symptomatic individuals who were subsequently referred to
testing.

4 Discussion

Evidence from past pandemics has shown that the rates of infection and mortality
tend to be higher in the most vulnerable socioeconomic status groups, especially
in countries with higher levels of social inequality (Bengtsson et al., 2018; Grantz
et al., 2016; Mamelund, 2006; Murray et al., 2006; Sydenstricker, 1931). Moreover,
evidence from recent country case studies has suggested that this pattern has
persisted during the COVID-19 pandemic. Our cross-country study focused on
the question of whether varying levels of income inequality were associated with
differences in the numbers of infections and deaths across European countries
during the first wave of the pandemic.

Unlike other studies that analysed the effects of COVID-19 during its first stage,
we did not use an ad-hoc analysis period. Instead, we developed a method to
determine the duration of the first wave of the pandemic. To do this, we started
our analysis period on the day on which the first case was reported, and ended it on
the last day for which we could update the data (January 2021). Thus, our potential
study period covered one year. Then, by smoothing the daily cases and fitting the
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smoothed trend, we determined the duration of the first wave for each country. To
the best of our knowledge, this is the first study that has used this approach to
homogenize the comparisons between countries.

After analysing the bivariate relationships, we found a moderate positive associa-
tion between income inequality, as measured by the Gini index, and the numbers of
infections and deaths during the first wave of COVID-19. To some extent, the Gini
index captured the presence of groups living under vulnerable conditions within
a given population. Previous evidence indicates that deprived groups tend to have
worse health outcomes (Bor et al., 2017; Santerre and Neun, 2012). The positive
relationship we found in the bivariate models suggests that the pandemic had a
disproportionate impact on disadvantaged populations.

Based on our results, we draw several conclusions. First, unlike other known
pandemics, the COVID-19 pandemic triggered a simultaneous global response
aimed at stopping the spread of the virus. Thus, governments around the world
imposed restrictions on movement and closed borders. In Europe, the pandemic-
related lockdowns lasted approximately three months, and began an average of
20 days after the first case was reported. It appears that these measures protected
countries with the highest levels of social vulnerability from the effects of the
pandemic during the first wave. Indeed, there is evidence that the infection and
death rates were higher during the second and third waves (Our World in Data,
2020), when the mobility restrictions were milder. We will analyse these differences
in further research.

Second, methods for collecting the number of deaths varied from one country to
another, which has led to underreporting in some cases (Harries, 2020; Hirsch and
Martuscelli, 2020). In other words, the observed number of deaths varied across
countries depending on the (unobserved) reporting policy, which may have led to
biases. We intend to test our hypothesis using excess mortality as the dependent
variable once data for all European countries (and for less developed countries)
become available. Similarly, the number of infections may have been affected by
differences in testing policies between countries. Testing levels were lower during
the first wave than they were during subsequent waves.

Third, one of the characteristics of this pandemic has been the rapid speed of the
spread of the virus across populations. Although the proportion of people infected
with COVID-19 during the first wave who became severely and critically ill can
be considered low, given the large numbers of people who were infected, this
relatively small proportion resulted in high absolute numbers of critically ill people,
which, in turn, placed great pressure on health care systems. In general, European
countries have public and universal health care systems, which may reduce the
effects of social inequity. However, our results show that even in Europe, there were
differences between countries in the risk of death associated with more doctors and
greater hospital capacity during the first pandemic wave. A potential explanation for
this finding is that more unequal societies devote fewer resources to redistributive
policies, such as health care (Mello, 2006).
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Fourth, during the first pandemic wave, not everyone had the option to stay home
and telework. Essential workers continued to commute to their workplaces, and
were more exposed to the virus than white-collar workers (Adams et al., 2020;
Ahmed et al., 2020; Lekfuangfu et al., 2020; S4, 2020). In turn, the work activities
of these individuals increased the risk of infection for their cohabitants (Aparicio
and Grossbard, 2020). Our estimates show a clear relationship between infections
and the proportion of the population working in essential activities. Given that most
of these workers had lower incomes, our results show another dimension of the link
between income inequality and the pandemic.

In summary, we found a moderate positive association between income inequality
and the numbers of COVID-19 infections and deaths in our models without controls.
However, after the controls were included, the statistical significance of this associa-
tion disappeared. Thus, the link between socioeconomic inequalities and infectious
diseases was no longer obvious once the correlations among multiple covariates
were accounted for (Brown and Ravallion, 2020). Our results are consistent with
previous evidence showing that the effects of socioeconomic inequalities on health
outcomes tend to be smaller in countries that already had relatively low levels of
social and economic inequality prior to the onset of the pandemic (Rice, 2005;
Summers et al., 2014). In further research, we intend to explore this association
at the subnational level (e.g., NUTS II level), or at the individual level.

Turning to the policy implications of our findings, we recommend that govern-
ments constantly prioritize the protection of vulnerable groups in their contingency
plans. On the other hand, further research is needed about, among other pandemic-
related topics, the effects of lockdowns. For instance, the closure of non-essential
businesses across Europe has contributed to increased unemployment, poverty
and inequality. Moreover, the impact on mental health of remaining isolated, of
increased uncertainty, and of feeling vulnerable when social interactions are re-
established should be assessed.
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Abstract

An important aspect of the current COVID-19 crisis is that not all age groups are
equally affected by the pandemic. To account for the generational impact of COVID-
19, a dynamic overlapping generations model with realistic demography, human
capital and NTAs is constructed. The COVID-19 crisis is modelled through two
unexpected and temporary negative shocks: an economic shock that reduces labour
income, and a demographic shock that increases the mortality hazard rates of those
infected. The model is applied to 12 countries for which full NTA data are available.
Results are presented for two extreme fiscal policies: one in which governments
compensate workers for 0% (without fiscal support) of their total labour income
losses due to the pandemic, and another in which governments compensate workers
for 100% (with fiscal support) of these losses. In addition, I analyse the impact
of these policies on public debt. The results show that COVID-19 is affecting the
financial situations of people aged 25 to 64 and their children more than those
of older people. By compensating workers for their income losses, the economic
impact of COVID-19 has been more evenly distributed across cohorts, reducing the
burden on people aged zero to 64, and increasing the burden on people aged 65
and older. Moreover, the simulation results show that a 1% decline in labour income
leads to an average increase in the debt-to-total labour income ratio of between 1.2%
(without fiscal policy) and 1.6% (with fiscal policy).
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1 Introduction

The COVID-19 pandemic has affected all aspects of economic and social life.
From a demographic perspective, the COVID-19 pandemic has caused many
deaths, an increase in morbidity among those infected, the postponement of many
planned migration flows and an unequal fertility response based on socioeconomic
conditions (Aassve et al., 2020).! From an economic perspective, the COVID-19
pandemic has caused disruptions to both the supply and the demand side. On the
supply side, the evolution of the pandemic has reduced the labour supply and
caused disruptions in the supply of goods and services. On the demand side, the
loss of income and the worsening of economic prospects, which have been more
pronounced during lockdowns, have reduced household consumption.

Most economic models developed during the COVID-19 pandemic combine
susceptible-infected-recovered (SIR) models with computable general equilibrium
models. These models are well-suited for analysing the economic and epidemio-
logical consequences of different policies, as well as the impact of these policies
on the behaviour of agents (e.g. Eichenbaum et al., 2020; Krueger et al., 2020).
One common feature of these models is that they assume that all generations are
equally affected by COVID-19. Some exceptions are Brotherhood et al. (2020) and
Glover et al. (2020), which analysed the impact of the pandemic on two generations
(see a summary of this literature in Bloom et al. (2020) and Brodeur et al. (2021)).
However, the COVID-19 pandemic has affected each generation differently. While
elderly people have faced a higher probability of dying in case of a COVID-19 infec-
tion, their income has been protected through public transfers via pension systems.
By contrast, workers with children and young workers have borne the economic
consequences of lockdowns, either through reductions in the effective time worked,
or through income losses. To mitigate the negative effects of this crisis and of other
future pandemics, which hit some generations harder than others, the generational
economy should be investigated. To complement the recent literature on this topic,
models should be developed that use economic information by age, and by the extent
to which different age groups are supported through familial and public transfers,
such as the information provided by the National Transfer Accounts (NTA) project,
to assess the impact of the COVID-19 crisis on the generational economy.

In this article, we develop an overlapping generations (OLG) model that uses
data from the NTA project. The NTA project (https://ntaccounts.org) provides cross-
sectional age profiles that are fully consistent with National Accounts (Lee and
Mason, 2011). NTAs are theoretically founded on the OLG models developed
by Samuelson (1958), Tobin (1967), Arthur and McNicoll (1978), Willis (1988),
Lee (1994) and Bommier and Lee (2003), among many others. An OLG model
is characterised by a population composed of several agents who are born in

! Research on the impact of the COVID-19 pandemic on fertility can be conducted using the Short-

Term Fertility Fluctuations from the Human Fertility Database (https://www.humanfertility.org).
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different years and have a finite length of life. Consequently, the model allows agents
from different generations to overlap, which enables the analysis of the economic
consequences of the interaction of agents with different ages, while controlling for
compositional changes of the population (i.e. changes in the age structure and in
the composition of each age over time). Thus, although the main goal of the NTA
project is to improve our understanding of the impact of changes in the population
age structure on national economies, by combining the NTAs with an OLG model,
many other questions can be studied in a dynamic framework. For instance, NTAs
can be used in OLG models to examine the impact of the COVID-19 pandemic on
the generational economy in the short and the long run.

As well as drawing on NTA data (2019), the OLG-NTA model combines realistic
demographic data from the UN Population Division (2019), and human capital
data from the WIC Human Capital Data Explorer (2018). The model includes an
unexpected economic shock and an unexpected demographic shock. The economic
shock due to the lockdown measures is assumed to have a direct negative impact on
labour income, and an indirect negative effect on consumption, on public transfers
(i.e. reducing fiscal revenues) and on private transfers (i.e. reducing transfers from
parents to children). Following Sanchez-Romero et al. (2021), the demographic
shock is modelled using the fraction of people infected with COVID-19 during
2020. The demographic shock is assumed to increase the death rate of people who
are infected in 2020, and to leave around 10% of individuals who are infected and
survive with long-term health conditions, which permanently increases the death
rate (Marshall, 2020).> See the details in Appendix A.1. Hence, the demographic
shock has a direct negative effect on public health care transfers due to both the
additional expenses associated with providing care for people infected with COVID-
19, and the reduction in the stock of human capital as a result of the person-years lost.
The demographic shock also has indirect effects on consumption, private transfers
and public transfers because of the changes in life expectancy and in the age
distribution of the population.

The OLG-NTA model is applied to 12 countries for which NTA data are available
(Australia, Austria, Brazil, Colombia, Costa Rica, Finland, Hungary, Italy, Japan,
Slovenia, Sweden and the US). For the sake of comparability across countries, we
use the same parameter values in all countries. The parameters were calibrated
to Austrian NTA profiles in the year 2010. The estimated negative impact of the
COVID-19 pandemic on labour income across the selected NTA countries ranges
from —5.6% in Australia to —16% in Italy, with an average decrease of —10.2%.

2 This number may represent the lower bound of the proportion of people left with long-term health

conditions after being infected with COVID-19. Given that the fraction of people infected who required
hospitalisation was around 20% of the total cases detected, and that 70-80% of these individuals may
have developed long-term health conditions (Lopez-Leon et al., 2021), it is likely that the fraction of
people with long-term health conditions due to COVIDs-19 is slightly higher than 10%. However, these
numbers should still be interpreted with caution, since the likelihood of experiencing long-term health
conditions might not be associated with the severity of the disease (Townsend et al., 2021).
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To reflect the difficult trade-offs governments face during the pandemic, two extreme
policy options are analysed. In the first option, governments do not compensate
workers for their labour income losses caused by the restrictions imposed to control
the spread of the pandemic. This option will lead to a higher unemployment rate
that will complicate the recovery of the economy. This option is introduced by
assuming that half of the labour income losses from 2020 will persist in 2021,
and that a quarter of the labour income losses from 2020 will persist in 2022. In
the second option, governments fully compensate workers for their labour income
losses due to the pandemic restrictions. While this policy option will improve
the chances of an economic recovery and offset workers’ pandemic-related labour
income losses in 2021 and 2022, it will raise public debt levels and increase the
burden on future taxpayers. These two extreme policies provide information on the
minimum and maximum impact that a pandemic such as COVID-19 may have on
fiscal revenues and on public debt. The main results of the OLG-NTA model on
aggregate consumption, public debt and tax revenues are as follows:

o All age groups experience a decrease in consumption in 2020 due to the
COVID-19 pandemic. However, the decline in consumption is greater for the
25-64 age group than for other age groups.

e A 1% decrease in labour income leads to an average increase in the debt-to-
total labour income ratio of between 1.2% (without fiscal support) and 1.6%
(with fiscal support).

o Assuming that the debt-to-GDP ratio is reduced by 10% per year from 2022
onwards, a 1% decrease in labour income leads to an average increase in
the total tax revenue during the 2020s of 0.074% if the government does
not compensate workers for their labour income losses, and of 0.104% if the
government fully compensates workers for their labour income losses.

The economic and demographic consequences of the current pandemic will likely
have effects not only over the short term, but over the medium term as well.
Therefore, to analyse the impact of COVID-19 on each generation, it is necessary
to take a lifecycle perspective. To do so, we have used two longitudinal measures:
lifetime consumption and lifetime transfers. Lifetime consumption may be defined
as the present value, survival weighted, of the remaining consumption until death;
while lifetime transfers may be defined as the present value, survival weighted,
of the remaining total net transfers (i.e. public and private net transfers) until
death. These two measures take into account both the economic shock and the
demographic shock. The main results of our analysis on the impact of a pandemic
such as COVID-19 on the generational economy are as follows:

e Without fiscal support, a 1% decrease in labour income leads to an average
decline in lifetime consumption of 0.73% for the 0-24 age group, of 0.94%
for the 25-64 age group, and of 0.32% for the 65+ age group. However, when
governments fully compensate households for their labour income losses,
a 1% decrease in labour income leads to an average decline in lifetime
consumption of 0.24% for the 0-24 age group, of 0.46% for the 25-64 age
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group, and of 0.40% for the 65+ age group. Therefore, when workers are
compensated for their losses, the economic impact of COVID-19 is more
evenly distributed across cohorts, significantly reducing the burden on people
aged 0-24 and 25-64, and increasing the burden on people aged 65+.

e The impact of the COVID-19 pandemic on lifetime consumption is mainly
explained by the changes in lifetime transfers, which shows that NTAs can be
used to account for both public and private transfers.

e Compensating workers for their labour income losses has a positive effect on
total lifetime transfers for the 0-24 age group. Indeed, a 1% decline in labour
income leads to an average decline in total lifetime transfers of 0.61% without
the additional support from the government, and of only of 0.29% with the
additional support from the government.

e The positive effect of the additional fiscal support on the lifetime transfers of
children is due to an indirect positive effect on private lifetime transfers, and
not to an increase in public lifetime transfers. Without fiscal support, parents
reduce their transfers to their children in response to the decline in their labour
income. However, when the government compensates parents for their labour
income losses, the level of transfers from parents to their children does not
change.

e The impact of the COVID-19 pandemic on public lifetime transfers for the
65+ age group is ambiguous without the additional government support and is
negative when the government compensates workers for their labour income
losses.

This article is organised as follows. In Section 2, we list the NTA profiles used for
constructing an NTA-based model with a dynamic overlapping generations model
(hereafter, the OLG-NTA model), and its necessary adjustments. In Section 3, we
show how the NTA profiles may have been affected by the COVID-19 pandemic
in 2020. In Section 4, we analyse the impact the COVID-19 pandemic has had
on labour income, debt and taxes. In Section 5, we analyse the impact of the
COVID-19 pandemic on consumption, private transfers and public transfers for the
generations alive in 2020. All of the results presented in Sections 4 and 5 are based
on two extreme scenarios that reflect the minimum and the maximum increase in
debt caused by the COVID-19 pandemic. In the final section, we discuss the main
assumptions, limitations and potential extensions of the OLG-NTA model. The
article also has an Appendix in which we explain the formulas needed to construct
the OLG-NTA model, and that allow for the replication of this analysis in other
countries with current NTA data.

2 Constructing an OLG-NTA model

To better represent the microeconomic behaviour of households of different ages,
rather than to just account for compositional changes, the OLG-NTA model uses a
selected set of NTA profiles. In addition, to make the NTA profiles consistent with
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a simplified version of an OLG model, we need to introduce several assumptions,
which are listed in Box 1.

Box 1. Assumptions

The following assumptions are borrowed from the OLG literature in order
to make the NTA profiles consistent with the OLG-NTA model implemented
here: credit markets are perfect, individuals have perfect foresight, there is no
bequest motive, individuals fully annuitize their wealth and public and private
transfers are non-distortionary. The interest rate is determined in international
capital markets, and the wage rate per hour worked increases at a constant
rate. In addition, we assume that agents take the number of hours worked in
the market as given, and only make decisions about the consumption of the
household. Households are comprised of a household head and a number of
dependent children. Hence, household heads take the revenues from the market
and optimise consumption for all household members. Over the lifecycle of
each household head, the number of dependent children varies because of
fertility, mortality and children leaving their parents’ home. For simplicity, we
also assume that all children leave their parents’ home at the same age. In
reality, children leave their parents’ home at different ages, which could be
captured using different home leaving rates. However, to take these differences
into account, households that are settled at different ages of the household head
would have to be modelled. There is one representative neoclassical firm that
produces, using a Cobb-Douglas production function, a single good that can
be stored or consumed. The government is assumed to run a balanced budget
without the COVID-19 pandemic, and to allow the public budget to become
imbalanced during the COVID-19 crisis, which raises public deficit and debt
levels. Finally, it is assumed that these debts will be paid in the future through
additional taxes.

Although OLG models can be computed without the stringent assumptions specified
in Box 1, any deviation from these assumptions will impose theoretical restrictions
on the OLG-NTA model that significantly increase its complexity. Nonetheless,
these assumptions will allow us to model the standard demographic compositional
effects (changes in age, size and education), as well as the behavioural effects.
The next subsection specifies the NTA profiles that are used to construct the NTA-
based model. The detailed derivations of each of the following profiles is given in
Appendix B.

2.1 Per capita profiles

The OLG-NTA model is comprised of three sets of per capita profiles that differ by
the degree of complexity in their construction:

i. Raw NTA profiles,
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ii. Exogenously constructed NTA profiles and
iii. Endogenously calculated NTA profiles.

The first set of NTA profiles (raw NTA profiles) are taken directly from the
NTA database, and are assumed to change over time at the same rate as labour
income. The exogenously constructed NTA profiles are not taken from the NTA
database. Instead, a specific set of formulas are used to generate these profiles. The
endogenously calculated NTA profiles are also not taken from the NTA database.
Instead, these profiles are derived by solving the household problem using optimal
control. Next, we list the profiles contained in each case.

i. Raw NTA profiles

All raw NTA profiles change each year at the same rate as the average labour
income between ages 30 and 49. We use the average labour income between ages
30 and 49 to reduce the importance of the educational and retirement decisions in
the simulation results. Table 1 shows the raw NTA profiles used in the OLG-NTA
model.

ii. Exogenously constructed NTA profiles

In this category, we have four profiles: (i) labour income (YL); (ii) public transfers,
health (TGH/CGH); (iii) social protection, unemployment; and (iv) inter-household

Table 1:
NTA flow accounts used

Private consumption

Education CFE
Health CFH
Private transfers

Inter-household TFB

transfers (net)

Public transfers, in-kind, inflows

Public transfers, in-kind, outflows

Education TGEI/CGE

Other in-kind TGXI/CGX

Education TGEO
Health TGHO
Other in-kind TGXO

Public transfers, in-cash, inflows

Public transfers, in-cash, outflows

Pensions TGSOAI

Social protection other TGSI
than pensions

Other cash TGXCI

TGSOAO
TGSO

Pensions
Social protection other
than pensions

Other cash TGXCO
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transfers from retirees to adult children. These four profiles are derived from datasets
that contain economic and demographic information that vary by cohort and over
time (e.g. WIC Human Capital Data Explorer, UN Population Database). As the
constructed labour income profiles are assumed to be sensitive to the level of
education and experience, they differ across cohorts and countries. The public health
and social protection (unemployment) transfer profiles explicitly capture the higher
costs in the health care sector caused by the COVID-19 shock, and the increase
in cash transfers in response to the labour income losses caused by the lockdown
measures. The social protection profiles account for the government programs
implemented to mitigate the income losses produced by the lockdown measures.
The profiles of the interhousehold transfers from retirees to adult children capture
the assistance provided by public pension recipients to their adult children.

iii. Endogenously constructed NTA profiles

A profile is endogenously constructed when it is the result of an optimisation
process. Three NTA profiles are endogenously calculated in the OLG-NTA model:

e Private consumption other than health and education (CFX),
e Intra-household transfers (TFW) and
e Private asset-based reallocations (RAF).

2.2 Aggregate profiles

Aggregate profiles are obtained by multiplying the per capita profiles, listed in
Section 2.1, by the population size at each age. The sum across ages of the aggregate
profiles gives the macro totals from the National Accounts. This step is important
because the aggregate totals affect the inflows and/or the outflows of public transfers,
which are always constrained by public budgets. Since public budgets are affected
over time by different political parties, to simplify the calculations, we assume that
governments run a balanced budget in all years except for those affected by the
COVID-19 pandemic. Thus, this strategy allows us to analyse the marginal effects
of the pandemic on the public budget.

When the age structure of the population changes with respect to the base year
of the NTA profiles, a mismatch between the inflows and outflows arises. To
adjust all public NTA profiles forwards and backwards in time and to avoid this
mismatch, we introduce a temporal adjustment factor that guarantees that aggregate
inflows and aggregate outflows are balanced. In particular, we assume that in-cash
public transfer outflows and public transfer outflows for health care are adjusted
to finance all of the in-cash public transfer inflows (i.e. pensions, social benefits,
unemployment, etc.), as well as health care public transfer inflows (TGHI). Since
in-cash transfers and health care spending are mostly received by elderly people,
this adjustment implies that the social contributions and taxes that pay for social
benefits and health care will increase in the future, and were lower in the past. In
contrast, given that in-kind public transfer inflows for education and other in-kind
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services are mostly received during childhood, we adjust the levels of in-kind public
transfer outflows (i.e. taxes). Therefore, in-kind public transfer outflows will either
decrease or remain the same relative to labour income in the future, and were higher
in the past.

To isolate the economic impact of the COVID-19 pandemic, the balanced budget
assumption is relaxed from 2020 onwards. We use two alternative populations: one
population that is based on the UN Population Division data, which is labelled with
subscript 0; and a second population that is affected by the COVID-19 crisis, which
is labelled with subscript 1. The construction of each population is explained in
Appendix A. Given that most countries have chosen to implement expansionary
fiscal policies to reduce the economic burden of the COVID-19 pandemic, the OLG-
NTA model assumes that the per capita public transfer inflows remain unchanged
during the economic crisis caused by the COVID-19 pandemic, and that only
the public transfer outflows (i.e. taxes and contributions) are adjusted downwards
because of labour income losses. Consequently, governments will run deficits, and
their debt levels will increase.

3 Impact of the COVID-19 pandemic on NTA profiles

The last step needed to finalise the OLG-NTA model is to specify the economic
shock and the demographic shock. The economic shock caused by the COVID-19
pandemic is assumed to have a direct impact on public health care transfers, due to
both the additional spending required to take care of people infected by the virus,
and the labour income losses caused by the lockdown measures imposed by the
government. The labour income losses are modelled as a decline in working hours.
Government fiscal balances are also affected by the COVID-19 pandemic due to
the decrease in labour income, which, in turn, leads to a decline in tax revenues
and social contributions. The demographic shock is modelled using the fraction of
people infected since the beginning of the pandemic, which is assumed to increase
the death rate of those infected.

To represent the impact of the COVID-19 pandemic on the NTA profiles, we
have chosen two countries that differ in terms of their stage of the demographic
transition and their per capita income level. Figure 1 shows the impact of the
COVID-19 pandemic on the NTA profiles in 2020 in Brazil (top panels) and in the
US (bottom panels). Figure 1 displays in the left-hand panel the NTA-based model
results for per capita labour income (red), public transfers (blue), private transfers
(green) and total consumption (purple). The panel on the right-hand side shows
the aggregate profiles (i.e. multiplied by the population size at each age) for labour
income (red), public transfers (blue), private transfers (green) and total consumption
(purple). The dashed lines represent the NTA profiles in the hypothetical case in
which neither the lockdown measures nor the COVID-19 pandemic occurred. The
solid lines represent the expected NTA profiles given the COVID-19 pandemic and
the assumed impact of the lockdown measures on working hours. The differences
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between the two types of lines correspond to the marginal impact of the COVID-19
pandemic on each NTA profile in 2020. The increase in public transfers (TG) reflects
the decrease in tax revenues and social contributions due to the labour income losses,
as well as the increase in social benefits and the rise in health care spending. Private
consumption declines due to the containment measures implemented to encourage
social distancing (Eichenbaum et al., 2020), which leads to a reduction in total
consumption. The green solid line shows that due to the decrease in consumption
by parents, children receive lower private transfers, which, in turn, negatively affects
their consumption as well. As a result of the decline in consumption in response to
the COVID-19 pandemic, none of the age groups is better off in 2020.

The NTA profiles for the 10 remaining countries are shown in the Supplementary
Material (Section S3, available at https://doi.org/10.1553/populationyearbook2022.
res1.2). In addition, the list of countries for which the OLG-NTA model can be
calculated is shown in Table S10 in the Supplementary Material (Section S5).

4 Impact of the COVID-19 pandemic on labour income,
debt and taxes

The OLG-NTA model can also be used for analysing the evolution of macroe-
conomic aggregates (i.e. total taxes, total public and private consumption, total
labour income, debt, etc.), and, hence, the macroeconomic impact of the COVID-
19 pandemic. To assess the aggregate economic impact of the demographic and
economic shocks produced by the COVID-19 pandemic, it is necessary to compare
the OLG-NTA model results with and without the shocks (c.f., solid and dashed
lines in Figure 1).

In addition, we should not forget that the macroeconomic impact of the COVID-
19 pandemic can be exacerbated or be mitigated through public policies. However,
the implementation of these policies is associated with difficult trade-offs. For
instance, governments are adopting large-scale fiscal packages to support businesses
and workers who have lost revenues and labour income. This policy raises public
debt levels, which, in turn, increases the burdens on future taxpayers. However,
a failure to financially support businesses and workers may lead to bankruptcies
and unemployment, which could complicate the recovery of the economy once the
pandemic is controlled. To incorporate this trade-off into the OLG-NTA model, we
consider two options. If the government does not compensate workers for their
labour income losses, it is assumed that half of those labour income losses from
2020 will persist in 2021, and a quarter of the labour income losses from 2020 will
persist in 2022. In contrast, if the government compensates workers for their labour
income losses, these fractions are assumed to be reduced by the same proportion
as the fraction of labour income losses compensated by the government in 2020.
Thus, if governments compensate workers for all of their labour income losses from
2020 onwards, we assume that from 2021 onwards, the level of employment will
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Figure 1:
Simulated economic lifecycle in Brazil (top panel) and the US (bottom panel) in 2020:
Pre COVID-19 (dashed lines) vs. post COVID-19 (solid lines)

Source: Own calculations.

Notes: C is total consumption, YL is labour income, TF is net private transfers, and TG is net public transfers.

remain at the pre-crisis level. While not fully realistic, these two options reflect the
minimum and the maximum increase in debt that a government can incur.

Not all countries have been hit equally hard by the pandemic. Figure 2 shows the
estimated growth rate of the total wage bill in 2020 across the selection of 12 NTA
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Figure 2:
Growth rate of the total wage bill in 2020 before government compensation
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-15.0% -10.0% -5.0% 0.0%
Growth rate total wage bill (before government compensations)

Source: Own calculations using data from Eurostat and Sdanchez-Romero et al. (2021).

Note: Details of the derivation are provided in the Supplementary Material (Section S2).

countries. Figure 2 shows that the negative impact of the COVID-19 pandemic on
labour income (before government fiscal support) across the selected NTA countries
ranges from —5.6% in Australia to —16% in Italy, with an average impact of —10.2%.
These numbers reflect the direct link between the fraction of people infected with
COVID-19 and the decrease in economic activity. Indeed, the regression results
shown in the Supplementary Material (Section S2) suggest that a 1% increase in the
fraction of people infected leads to a decline of 0.25% in the annual value added.

4.1 Impact on debt

The cross-country differences in the impact of the COVID-19 pandemic on labour
income implies that some countries will have a greater imbalance in their public
coffers than others, and that this gap will be more pronounced in countries where
the decline in labour income has been greater. During the crisis, tax revenues
and social contributions that are generally used to finance in-cash (e.g. public
benefits) and in-kind (e.g. public consumption) public transfers are reduced. Using
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the OLG-NTA model, Figure 3 shows for a selection of NTA countries the additional
debt accumulated due to the pandemic. Thus, following Wyplosz (2020), we use the
value of the debt in 2022, which coincides with the assumed recovery of the pre-
crisis labour income levels. Each country has two coloured bars, which correspond
to two extreme policy options that a government can implement to compensate
workers for their labour income losses. The red bars show for each country the
additional debt needed to support all in-cash and in-kind public transfers, given the
decline in taxes and contributions collected by the government. The turquoise bars
differ from the red bars in that they include the additional increase in debt caused
by fully compensating workers for their labour income losses. The red bars indicate
that those countries that have the largest decreases in labour income (see Figure 2)
are also those that have the largest increases in debt. Thus, the additional increase
in debt (relative to the total wage bill) caused by the COVID-19 pandemic across
the selected NTA countries ranges from 5.6% in Australia to 20% in Italy, with
an average increase of 12%. The turquoise bars show that if the government fully
compensates households for their labour income losses, the additional increase in
debt (relative to the total wage bill) is higher, and ranges from 8.5% in Australia and
27.5% in Italy. Another interesting result is obtained by comparing the estimated

Figure 3:
Expected impact of the COVID-19 pandemic on debt: By level of labour income
losses compensated by the government

Government: compensation of losses in labor income . 0% . 100%
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Source: Own calculations.
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impact of COVID-19 on labour income (see Figure 2) to the estimated impact of
the COVID-19 pandemic on debt. This comparison suggests that if the government
does not compensate workers for their labour income losses, a 1% decrease in
labour income leads to an average increase in debt of 1.2% relative to the total wage
bill. However, the turquoise bars suggest that if the government fully compensates
workers for their labour income losses, a 1% decrease in labour income leads to
an average increase in debt of 1.6% relative to the total labour income. Therefore,
according to the OLG-NTA model, a 1% decline in labour income leads to an
average increase in debt of between 1.2% and 1.6% relative to the total labour
income.

4.2 Impact on taxes

The additional debt accumulated will be paid by future taxpayers. Figure 4 shows
the resulting average increase in total tax revenues relative to the total wage bill
during the 2020s if the debt, relative to GDP, is reduced by 10% per year. Figure 4
shows that if the government does not compensate workers for their labour income

Figure 4:

Increase in total tax revenues (relative to the total wage bill) to pay for the additional
debt caused by the COVID-19 pandemic from 2021-2030: By level of labour income
losses compensated by the government
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losses, taxes will increase from 0.36% in Australia to 1.3% in Italy. In contrast,
Figure 4 also shows that if the government compensates workers for their labour
income losses, taxes will increase from 0.55% in Australia to 1.8% in Italy.

A comparison of the estimated tax increases (see Figure 4) and the estimated
labour income losses (see Figure 2) across countries suggests that a 1% decline
in labour income leads to an average increase in total tax revenues of 0.074% if
the government does not compensate workers for their labour income losses, and of
0.104% if the government fully compensates workers for their labour income losses.

5 Impact of the COVID-19 pandemic on the generational
economy

To understand the impact of the COVID-19 pandemic on each generation, is
necessary to know how the COVID-19 crisis will affect the evolution of the NTA
profiles in the future, while taking into account that populations are not stable, and
that economies do not grow at a constant rate. Fortunately, the OLG-NTA model
generates NTA cross-sectional and longitudinal age profiles even when the economy
is not growing at a constant rate and the population is not stable. Moreover, the NTA
profiles generated by the OLG-NTA model are financially consistent because it is
assumed that individuals cannot run up an ever-increasing level of debt beyond that
which financial institutions would allow, or have an ever-increasing level of wealth
that would minimise the consumption of the household. The latter situation may
occur in models in which NTA profiles are fixed over time, and only the population
age structure is allowed to change.

5.1 Impact on consumption

To capture the long-term effects of the current economic and demographic crises
on each generation, it is necessary to use a metric with a longitudinal perspec-
tive. To do so, it is convenient to use the concept of lifetime consumption, or,
equivalently, the present value of the remaining lifetime of own consumption
(public and private). Lifetime consumption captures how consumption evolves over
the remaining lifetime given all of the remaining resources people are expected
to have (labour income, transfers and assets). Thus, calculating the change in
lifetime consumption before and after the COVID-19 pandemic is equivalent to
simultaneously calculating the changes in lifetime income, wealth transfers and
public debt caused by the economic shock and the demographic shock.® Hence,
lifetime consumption captures three effects caused by the COVID-19 pandemic:

3 The lifetime consumption at age x for a generation born in year ¢, denoted by C; (x, £), is equal to

9+ (s
Z[ M]Q(s,ms),

1+r

§=X =X
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(i) the decline in labour income, (ii) the changes in public and private transfers,
and (iii) the increase in the mortality rate.

Figure 5 shows the impact of the COVID-19 pandemic on the remaining lifetime
consumption relative to the average labour income for three age groups (i.e. 0-24,
25-64 and 65+). The results presented in Figure 5 are robust to changes in the
underlying interest rate, which is assumed to be 2.5% (see the sensitivity analysis
in Section S4 in the Supplementary Material). This is because individuals react to
changes in prices in the OLG-NTA model, and the results are relative to labour
income. For each country and age group, Figure 5 contains two bars that reflect the
degree of government support to households. The red bars in Figure 5 show that
without government support, the negative impact of the COVID-19 pandemic on
lifetime consumption is larger for the 0-24 and 25-64 age groups than for the 65+
age group. Among the 12 NTA countries analysed, the 0-24 and 25-64 age groups
are the worst hit in Italy, Austria and Slovenia; while the 65+ age group is the worst
hit in Brazil, Hungary and Slovenia. These different effects across countries and age
groups reflect the cross-country variation in the decrease in economic activity; the
fraction of people infected in 2020; and the generosity of the public transfer system,
which is well captured by the NTA profiles.

We start the analysis by focusing on the working age group. We then look at
the 0-24 age group, followed by the 65+ age group. The results of the OLG-NTA
model indicate that the decline in the remaining lifetime consumption for the 20—
64 age group is driven by the fall in labour income and the negative impact of
the COVID-19 pandemic on the survival probability. For the 0-24 age group, the
decline is explained by the reduction in the transfers they receive from their parents
(private transfers) and the increase in future taxes needed to pay for the additional
debt generated during the crisis (see Figure 4). The decline in lifetime consumption
for the 65+ age group is caused by the loss of pension benefits and the increase
in the mortality rate. When we compare the labour income losses to the decrease
in lifetime consumption, we find that a 1% decline in labour income leads to an
average decline in lifetime consumption of 0.73% for the 0-24 age group, of 0.94%
for the 25-64 age group and of 0.32% for the 65+ age group.

The turquoise bars in Figure 5 show that when the government fully compensates
workers in the 25-64 age group for their labour income losses, the negative impact
of the pandemic is more evenly distributed across all age groups. Indeed, when we
compare the turquoise bars to the red bars we see that the negative impact of the
pandemic on lifetime consumption is reduced on average by 56% for the 0-24 age
group, and by 52% for the 25-64 age group. Hence, despite the future increase in
taxes caused by the government support (see Figure 4), people in the 0-24 age group

where r is the market interest rate, p; (x, t) is the conditional probability of surviving to age x in year ¢
and ¢; (x, 1) is the total consumption (public and private) at age x in year 7. We define the difference in
lifetime consumption at age x for a generation born in year r as AC (x, 1) = C; (x,1) — Cy (x.r). Subscript
i denotes whether the NTA-based model results are pre COVID-19 (i = 0) or post COVID-19 (i = 1).
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benefit the most from this policy, because they receive more transfers from the 25—
64 age group. This result should be interpreted with caution, given that the positive
effect of this policy on the 0-24 age group may be lower if the debt-to-GDP ratio
is reduced more slowly than 10% per year, as this scenario implies that younger
generations will have to pay more taxes when they enter the labour market. If we
compare the labour income losses to the fall in lifetime consumption, we find that
if the government fully compensates households for their labour income losses, a
1% decline in labour income leads to an average decline in lifetime consumption of
0.24% for the 0-24 age group, of 0.46% for the 25-64 age group and of 0.40% for
the 65+ age group.

It is also important to note that when the government fully compensates workers
for their labour income losses, not all age groups benefit similarly in all countries.
For instance, under this scenario, the 0-24 age group is the worst hit in Hungary,
Austria and Slovenia; the 25-64 age group is the worst hit in Austria, Italy and
Colombia; while the 65+ age group suffers the greatest losses in Brazil, Colombia
and Austria. The differences in the ranking of countries with respect to the level of
government support stem from the different transfer systems implemented in each
country.

5.2 Impact on public and private transfers

To understand how the transfer system in each country shapes the impact of the
COVID-19 pandemic, Figure 6 shows the impact of the crisis on lifetime transfers
in 2020 by age group and level of government support. Like in Figure 5, the results
are robust to changes in the interest rate (see the sensitivity analysis in Section S4
in the Supplementary Material). Figure 6 is divided into three panels. The top panel
shows total lifetime transfers (i.e. the sum of public and private lifetime transfers),
the middle panel A displays public lifetime transfers and the bottom panel B shows
private lifetime transfers. The main difference between Figure 6 and all previous
figures is that not all age groups are negatively affected by the COVID-19 pandemic.
Specifically, Figure 6 shows that the impact of the COVID-19 pandemic on lifetime
transfers is negative for the 0-24 age group, is positive for the 25-64 age group and
is mixed for the 65+ age group.

A comparison of the turquoise bars and the red bars in the top panel of Figure 6
shows that the negative impact of the COVID-19 pandemic on the 0-24 age group is
more pronounced without additional support from the government. For instance, a
1% decline in labour income leads to an average decrease in total lifetime transfers
of 0.61% with no additional support from the government, and of 0.29% with
additional support from the government. However, contrary to our intuition, we find
that the positive effect of compensating workers for their labour income losses is
due to the increase in private lifetime transfers, and not to the increase in public
lifetime transfers (c.f. panels A and B). Panel B (red bar in the bottom of the
figure) shows that without additional public transfers, the 25-64 age group transfers



Miguel Sanchez-Romero

Figure 6:

Impact of the COVID-19 pandemic on the remaining lifetime transfers in 2020 by age

group and level of government support
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fewer resources to the 0—24 age group (see panel A). Specifically, a 1% decline in
labour income reduces the private lifetime transfers of the 0—24 age group by 0.48%.
In contrast, with 100% additional support from the government, a 1% decline in
labour income increases the private lifetime transfers of the 0-24 age group by
0.03%. Moreover, the red bars show that when there is no compensation for labour
income losses, the impact of the COVID-19 pandemic on private lifetime transfers
becomes positive for the 25-64 age group and negative for the 0-24 age group. By
contrast, the turquoise bars show that if the government fully compensates workers
for their labour income losses, the negative effect on the children’s private lifetime
transfers disappears. Therefore, we can conclude that the additional support of the
government has an indirect positive effect on the private lifetime transfers received
by the 0-24 age group.

The direct impact of the additional government support on public lifetime
transfers is shown in panel A (middle of the figure). The red bars in panel A illustrate
how the economic crisis increases public lifetime transfers for the 25-64 age group.
This effect is due to the lower taxes and social contributions paid by the 25-64
age group. The turquoise bars show that if the government compensates workers
for their labour income losses during the crisis, the 25-64 age group receives more
public transfers. The additional debt that this policy generates is paid back through
future taxes by all age groups. As a consequence, the impact of the COVID-19
pandemic on public lifetime transfers for the 65+ age group is mixed without the
additional government support, and is negative when the government compensates
workers for their labour income losses. The degree of the decline in public lifetime
transfers for the 65+ age group is directly related to the amount of transfers received
at older ages. Thus, for instance, given that Brazil has the most generous pension
system among the 12 NTA countries analysed, the greatest decline in the public
lifetime transfers can be observed in this country.

In sum, Figures 5 and 6 show that there is no one-size-fits-all policy that can
be applied in all countries. Instead, when analysing the potential effects of policy
approaches, we must account for each country’s transfer system and demographic
characteristics, which the NTA project and the OLG-NTA model allow us to do.

6 Discussion

Many economic models analysing the impact of the COVID-19 pandemic have
assumed that all generations are equally affected by the crisis. These models do not
include realistic demography, and some assume that the population can be modelled
using a representative household. Moreover, they do not account for the negative
impact that the COVID-19 pandemic is having on different age groups. In addition,
these models fail to recognise that different generations are tightly linked to other
generations through familial and public transfers. To complement these models, we
have shown how to build and use an OLG-NTA model for assessing the economic
impact of the COVID-19 crisis across generations.
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The OLG-NTA results show that a pandemic, like COVID-19, affects the financial
situations of individuals aged 25 to 64 and their children more than those of other
age groups. However, not all socioeconomic groups are equally affected. People in
lower socioeconomic groups have a higher probability of losing their jobs and being
infected with COVID-19. The simulation results suggest that providing workers
with financial support will reduce household consumption declines, as well as
poverty and inequality levels. In the less developed countries, remittances could
also alleviate the decrease in income due to economic inactivity. However, given that
the pandemic is affecting all countries, including the most developed countries, the
decrease in remittances may be greater than the decline in labour income. Since we
have estimated that the decrease in labour income across the 12 countries analysed
is close to 10%, the decline in remittances could exceed that figure.

This article has shown that an OLG-NTA model can be used for studying the
impact of the COVID-19 pandemic on the generational economy, as well as for
analysing the evolution of macroeconomic aggregates (i.e. total taxes, total public
and private consumption, national income, debt, etc.). It is worth remembering,
however, that a model is always a simplified representation of reality. All models are
subject to limitations (assumptions), and knowing a model’s limitations is always as
informative as knowing its results. For instance, the current version of the OLG-
NTA model cannot be used to understand how a pandemic, like COVID-19, affects
different population subgroups that differ by socioeconomic status. Existing OLG
models that include three generations who differ by education and health status
have shown that after a pandemic, the proportion of low socioeconomic groups may
increase in the medium term (Boucekkine and Laffargue, 2010), which leads to
an increase in inequality. To include these characteristics, it is necessary to have
NTA profiles distinguished by socioeconomic status, many of which are still not
publicly available, and to endogenise the education decision. The static and dynamic
general equilibrium (GE) models that incorporate a social accounting matrix, such
as those developed by the NTA teams in Bangladesh and Moldova, are, in principle,
preferable for analysing the short-run impact of the COVID-19 pandemic on specific
socioeconomic groups. However, these models are not suitable for studying the
medium- and long-term effects of the COVID-19 crisis on the economy and the
population.

The current version of the OLG-NTA model assumes that the COVID-19
pandemic will not have a permanent impact on public and private education. This
possibility can be accounted for by using an alternative scenario from the WIC
database or directly endogenising the educational decision. Another limitation of
our model is that the decline in working hours is assumed to be proportionally
distributed across all ages. In additional simulations that took into account that the
labour income of young workers declined 50% more than that of prime-age workers,
the results did not significantly change (see the sensitivity analysis in Section S4 in
the Supplementary Material). A fourth limitation is the lack of information on the
decline in individual utility after the contraction caused by the COVID-19 pandemic.
Yet another limitation is the modelling of the various waves of the virus. To include
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a second or a third wave of the virus in the model, we would need to introduce
a trade-off between lockdowns and the probability of the return of the virus in a
subsequent wave. These options can be considered as potential extensions of the
model.

Some assumptions have been introduced for the sake of computational simplicity.
For instance, the OLG-NTA model assumes an open economy with a fixed interest
rate. A sensitivity analysis of the model to different interest rates showed that the
results were robust to changes in the underlying interest rate (see Section S4 in
the Supplementary Material). Although most countries operate with open capital
markets, studying a closed economy could be interesting for understanding the
total impact of changes in the population age structure on the economy through
changes in the interest rate. Second, the model contains one sector only, and does not
include trade (i.e. exports and imports). A two-sectors model in which the workers
of one sector provide necessary goods and services and the workers of the second
sector can work from home could help us better understand the economic impact of
COVID-109 crisis. However, given the available NTA data, creating such a model is
not yet feasible. Third, the households in our analysis are only comprised of parents
(household heads) and their dependent children. While this household structure
clearly reflects conditions in modern western societies, it might not fully represent
the household composition of less developed countries, Asian countries and African
countries. However, it is also true that most OLG models do not properly account
for the changes in household structure over the lifecycle, which is an advantage
of our OLG-NTA model. Fourth, the model is unisex. A two-sexes model could
use all of the available NTA and NTTA data. However, a dynamic two-sexes
OLG model is extremely complex, since the number of potential household heads
varies stochastically over time. To implement this type of model, more stringent
assumptions should be introduced.

Despite the major limitations of the OLG-NTA model presented here, it has a
number of advantages, including that it is simple, and can be easily adapted to other
ideas and extensions. Moreover, since the model is mainly data driven, the modeller
can study many alternative policies by building alternative scenarios for countries
in which all of the standard NTA profiles have been constructed.

Supplementary material
Available online at https://doi.org/10.1553/populationyearbook2022.res1.2
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Appendix

A Demography

The OLG-NTA based model relies on two alternative populations: (i) one popu-
lation, denoted by O, that never experienced the COVID-19 pandemic (UN Pop
Projections before COVID-19); and (ii) another population, denoted by 1, that
experienced the COVID-19 pandemic from the year 2020 until the vaccine was
introduced. The duration of the influence of the COVID-19 pandemic and the
proportion of infected people can be chosen by the modeller.
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A.1 Survival probabilities

The COVID-19 pandemic is assumed to have a negative impact on the mortality rate
of those infected, and, because 20% of the symptomatic people report permanent
symptoms, we assume that 10% (symptomatic plus asymptomatic) of the infected
individuals end up having long-term health effects that may increase their mortality
risk (Marshall, 2020). Thus, we assume that the conditional probability of surviving
to age x after #(=COVID-19) is

pi(x+n,t+n)=pyx+nt+n)—yt+ndc(x+n) if n=0

and

5
pi(x+n,t+n)= po(X+n,t+n)—7(t)w

if n>0
where p;(x, 1) is the conditional probability of surviving to age x in year ¢, y(¥) is the
fraction of people infected in year # and d¢(x) is the infection fatality rate at age x.
The fertility, mortality, sex ratios at birth, net migration rates and population data
are taken from the UN Population Division. The UN only reports population data
by single years of age until 2020, while the NTA data are only available by single
years of age. For the sake of consistency, we interpolate the UN data by five-year
age groups to single years of age by using B-splines. Migration by single years of
age is introduced using a net migration standardised age profile for Australia taken
from Wilson (2020).

A.2 Population projections

Backward population projection. For our projection, we need individuals who
are not affected by the COVID-19 pandemic over their whole lifetimes. Thus, we
assume that before the year 1950, the mortality and fertility levels are the same as
those observed in 1950. We then project backwards by using the initial L,(1950)
values, and we calculate the population growth rate (Lotka’s r) of the Leslie matrix
in 1950.

Forward population projection. We use a female-dominant population projection
strategy based on Leslie (L) matrices (Preston et al., 2001). We assume an open
population, and that the Leslie matrix is filled with the UN’s data and assumptions.

Pop(t + 1) = L(t)(Pop(t) + 0.51(t)) + 0.51(¢),

where L(?) is the Leslie matrix in year ¢, Pop(t) is a vector with the population size
at each age in year ¢ and I(¢) is a vector with the total (net) migrants at each age in
year t.
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B Economy/National Transfer Accounts (NTA)

The economic problem (household problem) is first solved for all generations using
the population 0 (pre COVID-19). This exercise will give us the consumption path
and the asset holdings for all generations at all ages. Second, using the population 1
(post COVID-19), the household problem is solved for all generations born after
2020. For those generations who are alive in 2020, the household problem should
be solved from the age they reach in 2020, using as an initial condition the capital
profile obtained with the model without the COVID-19 pandemic.

B.1 Per capita profiles

In constructing the OLG-NTA model, we distinguish three sets of profiles: (i) raw
NTA profiles; (ii) exogenously constructed NTA profiles; and (iii) endogenously
calculated NTA profiles.

B.1.1 Raw NTA profiles

All raw NTA profiles are standardised each year by the average labour income
between ages 30-49. We use this measure of standardisation in order to reduce the
importance of individuals’ educational and retirement decisions in the simulation
results. Thus, the per capita raw NTA profile of individuals with age x at time ¢ is
given by

YL(1)

NTA Profile(x,t) = mNTA Profile(x, s),
YL(s

where Y L(t) is the average labour income between ages 30—49 in year ¢ and s is the
last year in which the NTA profile has been calculated. Table 1 shows the raw NTA
profiles used in the OLG-NTA model.

B.1.2 Exogenously constructed NTA profiles: Household problem

In this category, we have four profiles: (i) labour income (YL); (ii) public transfers,
health (TGH/CGH); (iii) social protection, unemployment; and (iv) inter-household
transfers from retirees to adult children.

Labour income (YL)

The labour income profile of a cohort is assumed to be driven by three com-
ponents: (i) the wage per efficient unit of labour per hour worked w; (ii) cohort
and age-specific productivity, which depends on the experience and on the mean
years of schooling h(x, Ed); and (iii) the number of hours worked /. The wage per
efficient unit of labour rate per hour worked is solved in the firm subsection (See the
Appendix). The cohort and age-specific productivity profile is given by a standard
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Mincerian equation
h(x, Ed) = exp {p(Ed)Ed + Bo(x - 7 - Ed) - p1(x = 7~ Ed)*},

where p (Ed) is the rate of return to Ed mean years of schooling, and (8,851)
account for the return of experience on the age-specific productivity of each cohort.
Following a strategy similar to that in Sdnchez-Romero et al. (2020), we model
the rate of return to education with the following simplified Ben-Porath (1967)
technology

p(Ed) = log(1 + (1 — ye)Ed),

(I -vp)Ed
in which we have assumed for the sake of simplicity no depreciation of human
capital. The terms yg and 6 are, respectively, the returns to scale of education and
the learning ability level. Thus, throughout the cohort and age-specific productivity
profile, the cross-sectional labour income profiles reflect the heterogeneity across
generations in the mean years of schooling. We follow the literature and assume
that yg = 0.6 and 6 = 0.20, which yields an average return to finishing secondary
education of 9.5%. The mean years of schooling by birth cohort are taken from the
WIC Human Capital Explorer database. We use this database because it provides
the mean years spent in school, classified by sex and by five-year age groups from
1950 to 2100, which coincide in time with the data reported by the UN Population
Division. Moreover, the data are available in all scenarios and at all geographical
scales.

Given that countries have different labour market settings and institutions, which
would imply that a complex labour supply model is needed for each country, we take
from the AGENTA project the average number of hours worked (see the National
Time Transfer Accounts tab). As a result, the average labour income received by
individuals of age x in year ¢ is given by

YL(x,t) = w(t)h(x, Ed(t — x))I(x).

This function should be able to replicate well the labour income profile for each
country, especially when the average number of hours worked for the country is
used. See Lee and Ogawa (2011) for a comparison of alternative labour income
profiles across NTA countries.

Public Transfers, Health, Inflows (TGHI)

We assume that public transfers, health, inflows (TGHI) at age x in year ¢ in a
country vary with the average labour income between ages 30 and 49 in that country,
which we denote by YL(¢), and with the probability of dying at the same age x in
year ¢ as follows:

Yq
TGHI(x, 1) = ( g0 ) ) (E@

Yy
4%, ) wn) TGHICx, 5)


http://dataexplorer.wittgensteincentre.org/wcde-v2/
http://dataexplorer.wittgensteincentre.org/nta/

Miguel Sdnchez-Romero 135

where ¢ (x, 1) is the probability of dying between x and x + 1 in year ¢ and s is the
year of the selected NTA profile. The terms y, and v, capture how sensitive the
public health care expenditure is to changes in the probability of dying and labour
income, respectively.

Social protection (due to the COVID-19 pandemic)

To incorporate policies that protect workers from labour income losses due to the
lockdown measures, it is assumed that a fraction ¢y of the labour income lost is
paid by the public sector

U(x,t) = ¢pye(t) YL(x, 1),

where €(¢) is the percentage decrease in the number of working-hours in year ¢. This
profile is added to the other cash public transfers.

Interhousehold transfers from retirees to adult children: NTA profiles show that
recipients of public pensions use them to assist their adult children when public
pensions are sufficiently high. To account for this fact, when benefits are higher than
a fraction & of the average labour income of a prime-age worker YL, we assume that
a fraction & is transferred to the adult children. Thus, the interhousehold transfer,
outflow of individuals of age x in year ¢ is

TFBO(x,t) = & max(0, TGSOAIy(x,t) — €1 YL(1))

where & sets the pension benefit threshold from which retirees start making
transfers to their adult children, and &, is the fraction of the excess pension that
is transferred to the adult children.

Following Sanchez-Romero et al. (2018b), we calculate the amount of transfers
received by children at age x in year ¢ using the following expression:

min(99+,x+52)
TFBIC, )= > (s, 04(s, HTFBO(s, 1)

s=x+12

where the first term ¢,_.(s, f) is the probability that an individual born in year ¢ — x
has a living parent of age s in year #; and the second term {(s, ) represents the
fraction of TFBO that is received from a parent of age s in year ¢, which is a function
of the expected number of siblings.

Both TFBO(x,t) and TFBI(x, t) are added to TFB.

B.1.3 Endogenously constructed NTA profiles (Household
problem)

We implement a standard lifecycle problem for each birth cohort in which household
heads optimally decide their consumption and the consumption of their children.
The solution to this problem is used to construct the following profiles: (a) private
consumption (other than health and education), (b) intra-household transfers and
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(c) the private asset-based reallocation. For the sake of notational simplicity, in this
section, we remove the variables age and time, and represent the variables in the
next period with a prime symbol (*).

— Pre COVID-19: This will determine the consumption path of private goods
and services (other than health and education) of the household (¢f) and the assets
held (a) over the lifecycle without the COVID-19 pandemic.

1 /7 ’
max V(aop) = U(co”,m0) + T3P0 V(ao")
c +p

s.t. ag = Roag + whi — cof + 1o + 1@ -Cash _ 7,6~

— Post COVID-19: In this regime, both the economy and the population changes.
Household heads solve the following economic problem:

max.V(a1) = U(ce1",m) + pi'Viar")

1+p

s.t. a;’ = Riay + whi(l =€) = (1 + 0)e;F +© + 7y F 4 7,6 inCash _ 1 G-

T1

where p is the subjective discount factor; R; = (1 + r)/p; is the compound interest
rate that is gained by individuals in case of surviving; a are the assets held, which can
be comprised of investments in firms, national debt and internationally traded bonds;
and € denotes the decline in labour income caused by the COVID-19 pandemic. The
term 6 is the tax rate on consumption, which is a proxy for containment measures
aimed at encouraging social distancing (Eichenbaum et al., 2020); and ® = ¢ are
the lump sum transfers from the government. 77 denotes the sum of the private
consumption of health and education and the interhousehold transfers, 7€ #-Cash
denotes all of the public cash transfers received and 7~ denotes all of the taxes and
social contributions paid. The following NTA profiles are included in each variable:

o 7, = (g + CFE;) + (ny; + CFH;) + TFB;
o 7,0 in-Cash — TGSOAIy — asos - TGSOAO; + TGXCIy — axc - TGXCO;

Y TiG’7 = TGEO, + TGHO, + TGXO,

where 7x; is the cost of children on the good/service X.

Solution

Assuming, similar to Lee et al. (2000) Braun et al. (2009) and Sanchez-Romero
et al. (2018a), that U(cF,m) = (1 + ;) log(#Fm — C). where C is the minimum
consumption level, the household problem can be recursively solved using the
following system of dynamic equations

1 R :
a; = Ria; + whi(1 — €) — (1 + 1) (C + ——’) +1,F 4 g GinCash _ g.Gm

A’ =41 +p)/(Ripi),



Miguel Sdnchez-Romero 137

where the private consumption of the household is (1 + ;) (C + ﬁ%) and the
1R

private consumption of the household head is C + 157" Thus, conditional on an
initial value for the assets held a, the household problem is solved when the initial
guess of A indicates that the assets held at the maximum age is zero. The initial value
of A can be obtained using a root-finding algorithm (e.g. Bisection method, Regular
farsi, Newton-Raphson method, etc.).

B.1.4 Interhousehold transfers

The number of children: The average number of children below age A per adult is
given by the following formula (see Sanchez-Romero et al., 2018b):

X
L(s,t—s)Fy(s,t—s) L(x—s,1)
nx(x, 1) = Z - X(x = ) {x—s<a)s

= L(x,1) 1+ SRB(t — )
where L(x,t) is the person-years lived at age x in year ¢, SRB(¢) is the sex ratio at
birth in year ¢, X denotes the consumption profile and A is the age of leaving the
parental home.

Fraction of interhousehold transfers received: If parents leave one monetary unit
that is equally split between all surviving offspring, Sdnchez-Romero et al. (2018b)
show in Eq. (47) that this fraction is given by the following expression:

1 — 6—77(5»1)
n(s, 1)

where 7(s, f) is the total number of offspring from an individual of age s in year ¢,
which can be calculated by removing the last two components in 1x(s, f).

{(s,0) =

Allocation child consumption: The consumption of a child of age x in year ¢ is
proportional to the consumption of her/his parents. Since we do not know with
certainty the age of the parent, we calculate the probable age of the parent by using
the first row of the Leslie matrix when the individual was born. Thus, we have that
the consumption of a child of age x € (x, A) in year ¢ is given by

x+52

D =006 D Yieals, 0 (5,0

s=x+12

where ,_.(s, t) is the probability that an individual born in year ¢t — x has a living
parent of age s in year ¢

Fy(s — x,t — x)Pop(s, 1)

Urx(s, 1) =
Zf;riilz Fp(s —x,t = x)Pop(s — x,1 — X)

F,(s — x,t — x) is the probability that a child was born of a mother of age s — x in
year t — x, which is obtained by multiplying the first row of the Leslie matrix by the
population size and dividing by the total number of births in year ¢ — x.
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B.2 Aggregate profiles

The macro dimension of the OLG-NTA model is described by aggregate profiles
that are obtained by multiplying the per capita profiles by the population size at
each age. The sum across ages of the aggregate profiles gives the macro totals from
National Accounts. This is an important step, because the aggregate totals affect
the inflows and/or the outflows of public transfers due to the constraints imposed
by public budgets. To simplify the calculation, we assume that governments run a
balanced budget in all years except for those affected by the COVID-19 pandemic;
that is, all public inflows are equal to all public outflows.

To adjust all public NTA profiles forwards and backwards in time, we introduce
a temporal adjustment factor, which is denoted by «; for j € {SOA,XC, H, E, X}. In
particular, we assume that in-cash public transfer outflows and health care public
transfer outflows (i.e. social contributions and taxes) are adjusted to finance all
the in-cash public transfer inflows (i.e. pensions, social benefits, unemployment,
etc.) and health care public transfer inflows (TGHI). Since in-cash transfers and
health care spending are mostly received by elderly people, this adjustment implies
that social contributions and taxes that pay for social benefits and health care
will increase in the future, and were lower in the past. In contrast, since in-kind
public transfers inflows for education and other in-kind benefits are mostly received
during childhood, we adjust the level of in-kind public transfer outflows (i.e. taxes).
Therefore, in-kind public transfer outflows will either decrease or remain the same
relative to labour income in the future, and were higher in the past. Thus, we have

Public Transfers, in-cash

e Pensions:
99+ 99+
Z TGSOAI(x, H)Popy(x, 1) = asoa(t) Z TGSOAO(x, H)Popy(x, 1)
x=0 x=0

o Other than pensions:

99+ 99+

Z TGXCIy(x, )Popy(x, 1) = axc(?) Z TGSXCOy(x, )Popy(x, 1)
x=0 x=0

Public Transfers, in-kind

e Health:
99+ 99+
Z TGHClIy(x,t)Popy(x,t) = an(t) Z TGHOy(x, t)Popy(x,t)
x=0 x=0

e Education:

99+ 99+

ap(t) )" TGEIy(x, 0)Pop(x, 1) = > TGEOq(x, )Popy(x; 1)
x=0 x=0
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e Other in-kind:

99+ 99+
ax(t) )" TGXIo(x, 0YPop(x, 1) = > TGXOo(x, 1)Popy(x, 1)
x=0 x=0

where Pop (x, t) is the population size of age x in year ¢.

To isolate the economic impact of the COVID-19 pandemic, the balanced budget
assumption is relaxed from 2020 until the vaccine for COVID-19 is introduced. We
use two alternative populations: one population that is based on the UN Population
Division data, labelled with subscript 0; and a second population that is affected
by the COVID-19 pandemic, which is labelled with subscript 1. Given that most
countries have chosen to implement expansionary fiscal policies to reduce the
economic burden of the COVID-19 pandemic, the NTA-based model assumes that
public transfer inflows remain unchanged during the period in which the COVID-
19 pandemic is affecting the population, and that only the public transfer outflows
are adjusted because of labour income losses. Consequently, governments will
run deficits and their debt levels will increase. We further assume that after the
vaccine is introduced, additional taxes are collected in a way that reduces the
debt at a proportional rate. To allow the NTA-based model to have a temporary
imbalance in the public budget, we use the same temporal adjustment factors « (f)
for j € {SOA, XC, E, X} calculated without the COVID-19 pandemic.

B.3 Firms

We assume there is a single good, which can be consumed or saved, and which
is produced with a combination of capital and labour, using a Cobb-Douglas
production function. Both the labour market and the capital market are assumed
to be competitive. Under an open economy with a fixed (real) interest rate r and
depreciation of capital 0k, the wage rate in year ¢ is given by

ay

w(r>=r(t)( a )

I’+5[(

where I'(7) is the level of technology, which is assumed to increase at a rate gr
annually; I'(z + 1) = (1 + gp)I'(¢), and ay is the capital share. The total output is

Q
1
Y() = = D YL(x, Pop(x, 1),
-y x=0

where the labour income at age x in year ¢, YL(x, t), is given by w(t)h(x, 1)I(x).
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Figure B.1:
In sample performance of the model fitting the NTA profiles of Austria in the year
2010

Notes: The dashed lines depict the NTA data, while the solid lines depict the per capita age profiles obtained with
the OLG-NTA model.

B.4 Government
We assume that all public transfer inflows are financed by all transfer outflows in the

scenario with no COVID-19 pandemic. However, in the scenario with the COVID-
19 pandemic, each country has an imbalance in its public budget

Bit+1)=1+nB@+7%70) -9 ),

which is financed through additional taxes, such that the evolution of debt satisfies
the following rule:

B(t+ 1) = B(t) + ¢p(bY(t) — B(?)).
The term ¢p is the rate of convergence of public debt to the targeted debt-to-output

ratio b.

B.5 Exogenous parameters

Figure B.1 shows the fit of the model to the per capita national transfer accounts for
Austria in the year 2010 using the exogenous parameters provided in Table B.1.



Miguel Sdnchez-Romero

141

Table B.1:
Exogenous parameters

Parameters Symbol Value
Productivity growth rate gr 1.5%
Return to experience Bo 0.070
b1 0.0009
Subjective discount factor ol 0
Capital share ay 0.33
Depreciation of capital ak 0.05
(Real) interest rate r 2.5%
Maximum age Q 99+
Age at leaving home A 21
Interhousehold transfers & 50%
& 50%
Health care elasticities Yq 0.20
Yy 1.00
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The mathematics of the reproduction number R
for Covid-19: A primer for demographers

Luis Rosero-Bixby'* "~ and Tim Miller?

Abstract

The reproduction number R is a key indicator used to monitor the dynamics of
Covid-19 and to assess the effects of infection control strategies that frequently have
high social and economic costs. Despite having an analog in demography’s “net
reproduction rate” that has been routinely computed for a century, demographers
may not be familiar with the concept and measurement of R in the context of
Covid-19. This article is intended to be a primer for understanding and estimating
R in demography. We show that R can be estimated as a ratio between the numbers
of new cases today divided by the weighted average of cases in previous days.
We present two alternative derivations for these weights based on how risks have
changed over time: constant vs. exponential decay. We then provide estimates of
these weights, and demonstrate their use in calculating R to trace the course of the
first pandemic year in 53 countries.

Keywords: Covid-19; reproductive number R; demographic methods; net reproduc-
tion rate

1 Introduction

Health professionals and world leaders are talking more and more about the
numbers R and Ry (R-naught), the basic reproduction number.

Angela Merkel, a rare head of state with a scientific background, explained the
trajectory of the Covid-19 pandemic on April 16, 2020, as follows:

“We are now at about a reproduction number of 1, so one person is
infecting another one. ... If we get to the point where everybody infects
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1.1 people, then by October we will reach the capacity of our health care
system with the assumed number of hospital beds. If we get to 1.2, so that
everyone is infecting 20% more — out of five people, one infects two and
the rest one. Then, we will reach the limits of our health care system in
July. And if it is up to 1.3 people, then in June we will reach the limits of
our health care system. So that’s where we can see how little the margin
is”. (The Guardian News, 2020).

The R was explicitly defined for the first time by the epidemiologist Klaus Dietz
in 1975' (Dietz, 1975) as the expected number of infections (secondary cases)
generated by a typical infected individual. If this occurs in a population in which
everyone is susceptible (that is, at the beginning of an epidemic; hence the
subscript zero), this number is Ry, or the basic reproduction number. In later stages
of an epidemic, epidemiologists usually call the R the “effective” reproductive
number, which is often represented as R(f). This number can, in turn, be a cohort
(longitudinal) R, which is called in some texts the “case reproductive number;” or a
period (cross-sectional) indicator, which is sometimes called the “instantaneous R”
(Gostic et al., 2020). This article focuses on the instantaneous, effective reproductive
number, the R(¢), which we usually refer to simply as R.

R is considered to be an important indicator for monitoring the Covid-19
pandemic, and particularly for assessing the effects of infection control measures
that frequently have high social and economic costs. R is also an important input
for projecting future scenarios of disease spread. Moreover, knowing Ry allows us
to identify the threshold for herd immunity: i.e., the proportion of individuals in
a completely susceptible population who need to become immune (naturally or by
vaccination) in order to stop the growth of the epidemic curve. This threshold occurs
at (Ryp — 1)/Ro in homogeneous populations (Fine et al., 2011).

The demand for information about R for Covid-19 is so great that several websites
provide estimates of R at the national and subnational levels, as well as the tools
for producing estimates with user-provided data. The website https://shiny.dide.
imperial.ac.uk/epiestim/ is an example of the latter (Cori et al., 2013). A systematic
review of the Covid-19 literature up to September 2020 found 524 studies that
reported R estimates, including 49 that explained the method and the data they used
(Billah et al., 2020).

Although the concept of R is clear, the logic for its calculation in epidemiology
is not easy to follow, as it usually requires the use of mathematical models and
complex algorithms (Bettencourt and Ribeiro, 2008; Dietz, 1993; Nikbakht et al.,
2019; Wallinga and Lipsitch, 2007). In addition, the results may vary substantially
depending on the method used in the estimate (Billah et al., 2020). Hence, there is
a demand for transparent and reasonable estimates of R.

' Earlier epidemiology in the field of malaria transmission used the concept of R in an effort to identify

critical thresholds of population densities of mosquitos per human for stopping the spread of infection
(Heesterbeek, 2002).


https://shiny.dide.imperial.ac.uk/epiestim/
https://shiny.dide.imperial.ac.uk/epiestim/
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The purpose of this article is to use the toolbox of demographers to understand
R, and to provide a straightforward procedure for estimating it. We seek to
demystify the complexities of estimating this important indicator by following well-
known procedures in demography, a discipline in which an analog of R — the net
reproduction rate (NRR) — has been routinely computed for more than a century.
The approach to estimating R we present in this article is similar to an approach that
was recently developed in epidemiology by Cori and colleagues (Cori et al., 2013).

2 Simple (but not useful) formulas

In an ideal world in which we had access to perfect data, the reproduction number R
could be calculated for each generation of infected individuals as the simple average
of the number of infections generated by each member of the cohort. For example,
the cohort of the first two infected persons in Costa Rica (March 6, 2020) had an
R = 4.5, since, according to press reports, one case was a tourist who infected his
spouse and the other was a doctor who infected eight people: R = (1 + 8)/2 = 4.5.
However, this type of information is not available for the subsequent cohorts of
individuals who were infected in the days that followed. Moreover, this information
is not perfect, as it is possible that there were additional people who were infected
by these two initial cases, but whose infections were not reported.

Another way to estimate R is the approach that has been used in demography
since around 1880 (Lewes, 1984), and that was formally developed by Alfred Lotka,
the father of mathematical demography (Dublin and Lotka, 1925). Lotka defined
the NRR as the ratio of total births of daughters® in two successive generations,
expressed as:

NRR =R = fv b(a)p(a)da (D)

Where b(a) is the fertility rate of women at age a and p(a) is the probability of
reaching this age alive (both variables refer only to females and female offspring),
and the limits of the integral include the reproductive age range of women, which
is, in practice, from u = 15 to v = 49 years.

If instead of applying the formula to population growth, we apply it to the
reproduction of an outbreak — that is, to a cohort of individuals infected on the same
date — the number of days elapsed since each cohort member was infected would be
represented by a (the “age”, defined as the days since infected); b(a) would become
the transmission rate of the infection at that “age” of a days, or the average number
of people infected on day a; and p(a) would become the probability of still being
able to spread the disease after a days. The limits of the integral would be from u,
or the first day when an individual achieves a sufficiently high viral load to become

2 Lotka originally defined the NRR for generations of men and sons. However, for practical reasons,

demographers compute it for women and daughters.
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infectious; to the maximum number of days v that an infected person can still be
infectious. Hence, R becomes the NRR of infected individuals or the reproduction
number R in the lexicon of epidemiologists.

However, to use this formula as is customary in demography, it would be
necessary to have data on daily counts of new cases of infected persons tabulated by
the time-since-infection (duration of infection) of the person who infected them. The
newly recovered cases,? as well as the deceased cases, should also be tabulated by
the duration of the infection. Given that these data usually do not exist, it is necessary
to make assumptions about the functional form of b(a) and p(a) to be able to
estimate the reproduction number R indirectly given the lack of data disaggregated
by duration a.

In the following sections, we present two approaches or models for estimating the
reproduction number R using widely available data. To simplify the presentation, we
assume no demographic change; i.e., a process with no births, deaths or migrants.
In the discussion section, we address the robustness of the method to violations of
these and other assumptions.*

3 A simple model with constant rates

Two heroic assumptions that can be used to simplify the estimation process are that
the effective transmission rates and the recovery rates (or, more broadly to include
deaths, the “removal rates”) are constant throughout a person’s infectious period;
that is, that the rates are invariant with respect to a, days since infection.

If b(a) is invariant with respect to a over the interval from u to v, then b(a) = b,
which can be placed outside of the integral:

R = bfv p(a)da )

Where b is the daily rate of effective transmission or the average number of people
infected per day.

The probability of continuing to be infectious — or survival function p(a) — is
driven by the removal rate g(a). In survival time analysis, this is the “hazard”,
“failure” or “mortality” rate. The following identity relates the survival function to
the failure rate, which, in turn, nicely simplifies into a negative-exponential function

3 Recovered cases are those of individuals who are no longer able to produce replication-competent

virus.
4 The acquired immunity of recovered individuals means that R declines over time because the
pool of susceptible individuals is depleted. This dynamic of epidemics does not occur in the NRR of
demography, as giving birth is a renewable process. The effect of a naturally declining R is, however,
nil on the few days that individuals are sick with Covid-19, and can thus be omitted from the models
used to estimate R in this article.
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when the recovery rate g(a) is invariant with respect to a (Keyfitz, 1968):
p(a) = e~ b EDdD — pmga 3)

The integral of p(a) is well-known in demography and in survival time analysis: it is
the area under the survival curve, which defines life expectancy; or, in this case, the
number of days lived while infectious during the interval between u and v, which
we call E.> Here, “surviving” means to continue in the infectious state.
Recalling Equation (2), the equation for the reproduction number R therefore
simplifies into:
R=b-E 4)

b is the daily effective transmission rate of the infection (new infections per day),
and
E is the mean number of days infectious.

This simple identity is useful to show that the reproduction number R has two
components: the rate at which the infection is transmitted from one person to
another and the mean duration of the infectious period. For example, if the daily
transmission rate is » = 0.2 and the mean duration of the infectious period is £ = 10
days, the reproduction number of the epidemic would be R = 2.0. Each case would
produce two infections on average, under the two assumptions of invariance noted
above.

4 Estimation of the effective transmission rate in a real
population

The expected length of the infectious period E, and the recovery rate from the
disease g that determines it, can reasonably be considered universal parameters
determined by the biology of the infectious agent, which, in practice, vary little over
time and from one population to another, at least as long as there is no treatment
to speed recovery. Early data for Covid-19 suggest that the virus has an average
infectious period of between eight and 15 days (Anastassopoulou et al., 2020; WHO,
2020; You et al., 2020). If an exogenous value of E is used, estimating R is a question
of determining the specific transmission rate b of the population at each time ¢. The
average transmission rate (under the aforementioned assumption of constancy over
the infectious period) can be estimated as:

b(1) = c()/A(1) S))

¢(t) is the number of new cases on day ¢, and

5 Solving the definite integral of p(a) in Equation (3) yields the expected number of days a person

remains infectious on average: E = [p(u) — p(v)]/g. If a person is infectious over the entire disease
period, E is simply the inverse of g.
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A(t) is the number of currently active cases (infected people who are still spreading
the disease) as of day ¢.

The number of new cases each day is a widely available statistic that is usually
published in a timely fashion. However, the number of currently active cases needs
to be estimated, which can be done using the data series of new cases in the previous
days. Borrowing a basic relationship in demography (Lotka, 1998), which defines
the size of a population based on the number of past births and the survival function,
the number of active cases in the infective period u to v can be estimated with:

A(t) = fv c(t—a)p(a)da 6)

Recalling from (2) that R = b fu Y p(a) da, the reproduction number R at time 7 is:

o fv
R(r) = . d
® fuv c(t—a)p(a)yda Ju pla)da

Dividing both the numerator and the denominator by fu Y p(a) da gives an expression
with a clearer interpretation,

R() = c(?)

(N

@ ]
f; p(a)da

fuvc(t—a)

The numerator of this quotient is the number of new cases counted on day ¢, while
the denominator is the weighted average of the cases reported during the previous
u to v days. The weights used to obtain this average are represented by the term
in square brackets, which we will call w(a).5 The weighting term is none other
than the distribution of the “survival” function for the infectious state; that is, the
proportion of people who continue to be infectious (¢ — a) days after they first
became infected. As previously shown in Equation (3), this is a simple negative
exponential distribution under the assumption that the recovery rate is independent
of the time elapsed since infected.

Moving on to the discrete version in which we solve the integral and simplify the
fraction, we arrive at the following handy formula for estimating R(¢), which also
assumes a fixed lag of six days between the date the infection occurs and the date
the case is reported:

a=y
R(t - 6) = c(1) / > et - ayw(a) (8)

a=u
The weights w(a) are the aforementioned distribution of the survival function p(a)
evaluated over the interval u to v, which is determined by the following formula

% A quick and rough estimate of the denominator can be obtained by calculating the simple average —

without weighting — of the cases in a period of at least 14 previous days.
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(see Footnote 5):
w(a) = ge™8/(e™8" — e7%") 9)

Plausible parameters for estimating these factors are:

e Infectious interval: u = 2 and v = 30 days, and
e Daily recovery rate g = 1/10, which implies:

o Mean duration of illness = 10 days and
o Mean duration of infectiousness E = 6 days.

We took these parameters from early reports of the epidemiology of Covid-19 as
observed mostly in the Hubei province in China (Anastassopoulou et al., 2020;
Park et al., 2020; WHO, 2020). As knowledge of this disease progresses, different
parameters may be favored in the future.

5 A (more realistic) model with exponential rates

Although epidemiology models of Covid-19 often assume that transmission and
recovery rates are constant during the illness period, it is useful to explore alternative
specifications of these two functions to better approximate the rates that have been
observed during the first few months of the pandemic.

Regarding the transmission rate b(a), initial data on the outbreak and measure-
ments of the viral load while infected with the disease suggest a distribution with an
early peak at two or three days followed by a sharp decline (He et al., 2020; Prakash,
2020). To keep the math simple, we assume a negative exponential function that
declines quickly from the peak day of infection, which is also assumed to be the
first day of infectiousness u:

b(a) = Bye B1@ (10)

By parameter representing the peak transmission rate on the initial day u, and

Bj parameter indicating the speed of the decline in the transmission rate.

Regarding the removal rate g(a), we did not find any estimates of its distribution
for the novel Covid-19 disease in the literature. However, it seems reasonable to
assume that the chance of recovery of an infected individual increases with time.
The Gompertz model is a well-known function (and is convenient for integration
purposes) for representing this behavior. It assumes that the rate of interest increases
with duration time at a constant speed, which is a pattern observed for failure rates
in most biological and mechanical entities (Keyfitz, 1968; Pollard, 1991):

g(a) = Goe®'° (11)

Gy parameter representing the recovery at the beginning of the disease, and
G parameter measuring the speed of increase in the recovery rate per unit of a.
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The proportion of individuals who are still infectious after a days, or the survival
function, is obtained by solving the integral in the formula below, which results in a
double exponential function:

p(a) = e~ k' E0A) _ GlGo/G(1-e71] (12)

Determining the effective reproduction number R(¢) with the functions b(a) and p(a)
would entail estimation at each time ¢ of the parameters defining these functions;
most importantly, those of the transmission rate b(a). The data required to do this
are not available. Instead, we propose following a procedure that is well-known in
demographic analysis: indirect standardization (Shryock and Siegel, 1976). In the
first step of the procedure, we estimate the expected number of cases consistent with
a reproductive number R = 1 with plausible distributions of b(a) and p(a), given the
composition by duration a of active (currently infected) cases at time .
The following relation estimates the expected number of cases given that R = 1:

ct,R=1)= fv c(t — a)[bla)p(a)l da (13)

In a second step, the R(¢) factor is estimated as a quotient between the observed and
the expected cases:
c(r)

Rt ~ — (14)
| ¢t = a)lb(a)p(a)] da
Note that the denominator is, like in the model of constant rates (Equation (7)),
a weighted average of the series of cases in the previous days, with the term in
rectangular brackets as the weighting factor we have called w(a).

Given the assumed functions for b(a) and p(a), and with the aforementioned lag
of six days between infection and diagnosis, we arrive at the following formula in
discrete terms for computing an estimate of the effective reproduction number R()
under the model we call “exponential rates”:

a=yv

R(t—6) = c(t)/ Z c(t — a)w(a) (15)

a=u

This is the same formula as the one with the constant rates model (Equation (8)),
but with a different set of weighting factors w(a):

w(a) = ByelB1@w+(Go/Gn(1-¢T19)] (16)

These weighting factors w(a) are the distributions derived by multiplying b(a) times
p(a), starting with the day a = u when infectiousness begins, which we are also
assuming is the peak day of Covid-19 infectiousness.

Plausible parameters for estimating the set of weighting factors are:

e Infectious interval: u =2 and v =30 days (however, the upper limit is
irrelevant, since the weighting factors reach zero by day 22);
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e Parameters for the survival function p(a) chosen to conveniently reproduce a
10-day mean duration of illness:
Go = 0.0169 and
G = 0.220;

e Parameters for the effective transmission function b(a) chosen to reproduce,
in conjunction with p(a), a convenient reproduction number R = 1:
By = 0.157 and
By =0.0508.

As before, we chose the parameters on the basis of early knowledge of the Covid-19
epidemiology, mostly from the Chinese province of Hubei (Anastassopoulou et al.,
2020; He et al., 2020; Park et al., 2020; Prakash, 2020; WHO, 2020).

6 Weighting factors, generation time and growth

With two different sets of assumptions, we have arrived at the same relationship for
estimating R(¢) as the quotient between the numbers of new cases in day ¢ divided
by the weighted average of cases in the previous days. Therefore, the choice of the
correct set of weighting factors w(a) becomes a key issue in estimating R. Figure 1
compares the w(a) distributions in the previously presented constant and exponential
models (the functions b(a) and p(a) behind the weighting factors are shown in
Figure A.1 in the Appendix).

The constant rates model gives more weight to cases that occurred farther back in
the past, while the exponential rates model gives more importance to more recent
cases. If the number of new cases has changed little in the past, the R(¢) estimated
with the two models will be similar. Remembering that these factors are in the
denominator of the R(¢) formula, the constant rates model will result in higher R(f)
when the number of daily cases is increasing. The reverse will happen in later stages
of the epidemic, when the number of daily cases is declining: i.e., the R(¢) estimates
with the constant model will be lower. Therefore, the constant rates model and, in
general, wider distributions will exaggerate extreme values of R(¢) estimates.

The two models can be considered archetypes for the choice of a weighting
distribution for the indirect estimation of the reproduction number R(¢). Choosing a
narrow distribution, as in the exponential model, gives more weight to recent cases,
while a wider distribution, as in the constant model, gives more weight to older
cases.

The shape of the w(a) distribution is mostly driven by the shape of the transmis-
sion rate curve b(a). To understand the transmission pattern of Covid-19, it is useful
to look to evidence from recent outbreaks of other respiratory infections, such as:
(1) the seasonal influenza curve with a high and narrow concentration in the first
few days of illness; and (2) the SARS-2003 coronavirus outbreak with a wider and
later distribution, which is somewhat similar to our rectangle of constant b(a) (see
Figure A.1 in the Appendix). Emerging data and estimates for the novel Covid-
19 virus suggest that its transmission pattern resembles that of seasonal influenza,
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Figure 1:
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rather than of SARS, with a high concentration in days two to four (He et al., 2020);
as in our exponential model.

The generation time’ or length is an important indicator that epidemiologists
often use to summarize the time it takes for an infected person to pass on the
infection to others. It is a key input element in many epidemiological models that
estimate the reproduction number R. This indicator is the mean duration a in our
w(a) distribution of weighting factors, which we call T

T = fv aw(a)da 17

7 The epidemiologic literature often uses the “serial interval”l as an estimate of the “generation time”.

The generation time is the interval between the onset of infection for the “parent-child” cases. The
serial interval is the observed period of the onset of symptoms between the infector and the infectee.
The onset of infection and the onset of symptoms are separated by the “incubation period”.
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Since the integral in the exponential model does not have a simple analytical
solution, we use numerical integration to derive the generation time (see Table A.1
in the Appendix) with:

T = 10.20 days in the model of constant rates, and

T = 6.06 days in the model of exponential rates.

Four review papers have identified nearly 40 articles on Covid-19 with estimates
of T ranging from four to eight days (Billah et al., 2020; Griffin et al., 2020; Hussein
et al., 2021; Park et al., 2020; Rai et al., 2021). As the estimates of our exponential
model fall in the middle of this range, it appears that this model better represents the
current state of knowledge about Covid-19 transmission than our constant model.
An example of a set of R(¢) estimates with a shorter generation time of 3.6 days is
from the Centre for the Mathematical Modeling of Infectious Diseases (CMMID)
at the London School of Hygiene and Tropical Medicine (Abbott et al., 2020). As
expected, these estimates result in smaller extreme figures; or, in other words, the
estimates are very close to R(¢) = 1 at all times.

The equivalent of the generation time in demographic analysis is the “mean inter-
val between two consecutive generations,” which Alfred Lotka, in his 1934 book
Analytical Theory of Biological Associations, used to identify a relationship between
the net reproduction rate R and a key indicator of the multiplication capacity of a
population: the “intrinsic rate of growth” (Lotka, 1969). The relationship is:

R=¢T or p=InR)/T (18)

In the context of Covid-19, p is the “intrinsic” or underlying rate of growth of the
number of infectious individuals. Note that this growth rate may differ from the
observed or real rate usually represented by lowercase r. In Lotka’s words: “the p
exposes the fundamental capacity of multiplication . .. while the r does not give us
the true measure of that capacity since it is influenced by past factors we could call
adventitious. The p is an asymptotic value to which the observed r will approach
when those fundamental conditions remain the same” (Lotka, 1969, pp. 126-127).
The observed growth r of Covid-19 cases is determined by both the fundamental
conditions of its infectiousness and the momentum in the pool of individuals who
are the source of infection. The intrinsic p is a rate free of momentum effects.

It is worth noting that several epidemiological studies have developed estimation
procedures of R that start from this relationship and use observed growth rates as
input and borrow T from models.® However, those studies usually do not make the
distinction between the observed little » and the intrinsic p.

8 Indeed, estimating the intrinsic growth rate directly from observed population data is a well-known

approach in demography. In stable populations, births, deaths and population numbers are all growing
at the intrinsic growth rate. In non-stable populations, Preston has shown that the growth rate of the
population segment below the mean length of a generation is a good approximation of the intrinsic
growth rate (Preston, 1986). Ediev, in generalizing the work of Fisher on reproductive value, has
provided a method for estimating the intrinsic growth rate based on the dynamics of the population age
structure (Ediev, 2007).
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7 Estimates of R(¢) for Covid-19 in the real world

In this section, we analyze our estimates of R(¢) during the first year of the pandemic
for 53 European and Latin American countries.” Figure 2 shows the results for Chile
and Costa Rica, two Latin American countries known for maintaining good-quality
health statistics. The figure illustrates the effect on R estimates of using the two
different weighting distributions w(a) corresponding to our constant and exponential
assumptions. The figure also shows the relationship between the behavior of R(¢)
and the epidemic curve of incidence over time.

The two proposed models produce approximately similar time-trend curves. They
tell similar stories about when the reproduction number in each country is ascending,
declining and crossing the R = 1 threshold; and about the speed of change in this
indicator. However, at specific points in time, the level of the estimate may differ
substantially, especially at extremely high or low levels. As expected, the model
assuming constant rates exaggerates extreme values, tending toward higher values
at high levels and lower values at low levels. This is in part because the mean
generation time in the constant model is wider (10 days vs. six days). However,
it is also because new cases tend to be increasing when R > 1 and to be decreasing
when R < 1 (see the epidemic curves in the lower part of the figure), which, as we
explained above, pulls the estimate up or down due to the greater weight assigned
to older cases in the constant rates model.

As we noted in the previous section, our model of choice is the one that
assumes exponential rates of removal and transmission of the Covid-19 disease. The
“constant model” was developed for didactic purposes only.

Figure 2 also illustrates the relationship between R(¢) and the epidemic curve of
incidence. In periods when R > 1, the epidemic curve increases; and in periods when
R < 1, the curve declines. When R is hovering around one, the number of new cases
plateaus. This can occur at high levels, such as in Costa Rica from September to
December; or at moderate levels, such as in Chile from August to November.

The points in time when R(¢) falls below the threshold of one are approximately
the peak times of the pandemic waves: i.e., early July and early January in Chile
and mid-September and January 1, 2021, in Costa Rica. R(¢) also shows the distinct
phases or waves of the epidemic, delimited by the red vertical lines of Figure 2.

The R(#) curves observed in these countries demonstrate the importance of taking
aggressive action to contain the pandemic in its very early stages. Costa Rica

9 We used the daily national series of confirmed Covid-19 cases from the “Our World in Data” website

(Ritchie, 2020), accessed on March 10, 2021. The raw curves of cumulative cases were first smoothed
out with local regression as implemented in the Stata software, command “lowess” (StataCorp, 2017).
Clean daily numbers of cases were obtained by the difference in the smoothed cumulative curve, and
were used as the input data in the estimation. Countries with populations of less than one million or
unreliable data were excluded, along with the period before there were 100 accumulated cases. Our
final analytical data file for Figures 2 and 3 is included as supplementary material in Excel and Stata-17
formats (available at https://doi.org/10.1553/populationyearbook2022.res1.3).
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Figure 2:

R(t) and the incidence curve during the first year of the Covid-19 pandemic in Chile
and Costa Rica

Costa Rica

409 R(t) with model: 407 R(t) with model:
3.0 . --- Constant 3.0 ! --- Constant
| —— Exponential | — Exponential
= 20A =
je] 2
8 1.5 8
£ z
1.0
0.7+ ]
0.5
T T T T T T T T T T T T T T T T T T T T T T T T T
Apr-01 Jul-01 Oct-01 Jan-01 Apr-01 Apr-01 Jul-01 Oct-01 Jan-01 Apr-01
450+ 450
400+ 400+
o o
& 350+ S 350+
(9] (9]
Qo Q
c 3004 c 3004
2 2
E 2504 E 250+
g g
o 200+ o 200+
& ]
g 1507 § 150
> >
T 100 ‘T 1004
[a] [a]
50 50+
04 I I 04 I I
T T T T T T T T T T T T T T T T T T T T T T T T T T
Apr-01 Jul-01 Oct-01 Jan-01 Apr-01 Apr-01 Jul-01 Oct-01 Jan-01 Apr-01

“Daily cases” are weekly averages

Source: Daily national series of confirmed Covid-19 cases from the website “Our World in Data” (Ritchie, 2020),
accessed on March 10, 2021.

employed that strategy by implementing aggressive contact tracing and testing
programs, as well as drastic lockdown measures that essentially paralyzed the
country from March 15 to April 15 (Rosero-Bixby and Jiménez-Fontana, 2021).
Consequently, in Costa Rica, the R(¢) factor fell well below one, and the number of
infections was contained at levels close to zero. In contrast, Chile did not reduce
its R to the threshold of one or lower in April, and paid dearly for this failure with
a devastating surge in infections in the following period. After the first month of
the pandemic, both countries had rising R, but because the increase started at very
different baselines, the results were vastly different. By June 15, the pandemic was
exploding in Chile, at 260 daily cases per million population; whereas in Costa Rica,
just 20 daily cases per million population were being reported.
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The effects of Costa Rica’s initial success in containing the virus were still
apparent as long as one year after the start of the pandemic. As of March 10, 2021,
the cumulative mortality caused by Covid-19 was 561 deaths per million residents
in Costa Rica, compared to 1,117 deaths per million residents in Chile.

In general, subtle differences in the trajectory of the R(f) resulted in two
substantially different epidemic curves of incidence in Chile and Costa Rica. This
is an obvious point from a demographic perspective: the absolute increase in
population size is driven by both the reproduction rate and the initial population
size. By the same token, both the R factor and the number of actively contagious
individuals drive the incidence curve.

Broadening the scope of our analysis to 18 countries in Latin America and 35
countries in Europe, Figure 3 shows the results of our R estimates (exponential
model), with weekly boxes displaying the distribution of countries by R. The box’s
hinges indicate the interquartile interval, and each box’s central line indicates the
median value of R for that week.

Epidemiologists pay special attention to the Ry factor — the basic reproduction
number — to characterize and model epidemic outbreaks. The level of R(¢) — the
effective reproduction number — in the first days of an outbreak is an approximation
of this basic Ry. The first boxes in the figure thus suggest that Covid-19 Ry was in
the interquartile range of 1.9 to 2.8 in European populations, whereas it was in the
range of 2.3 to 2.5 in Latin American populations.

On both continents, the initial R declined sharply in the first few weeks, though
more so in Europe than in America. In the European countries, R leveled out at
around R = 0.8 in May, while in the Latin American countries, R leveled out at
around R = 1.15. This means that in Europe, the first pandemic wave peaked (R
crossed one) in early April, with the incidence of Covid-19 falling sharply thereafter.
By contrast, in Latin America as a whole, the peak (R = 1) of the first pandemic
wave seems to have occurred much later, in early August.

In Latin America, R hovered around R = 1 from August to December. Thus, the
first wave did not really end, but instead plateaued at high levels of incidence.

In Europe, the Covid-19 pandemic has followed a trajectory of three well-defined
waves: the initial wave peaked in April 2020; the second wave peaked in November
2020; and the third wave had not yet peaked by March 5, 2021.

One year after the start of the pandemic, the described trajectories of R(f) resulted
in a mortality toll that was 16% higher in Latin America, with 1,325 deaths per
million people, than it was in Europe, with 1,139 deaths per million people.

The data from the 18 Latin American countries confirm our previous observation
that the very early containment of R correlates with a less severe pandemic in the
following months. In these countries, the correlation coefficient between the national
level of R two weeks after case 100 was diagnosed and the death toll in the first
year of the pandemic is strong, at 81%. However, this association is not observed in
Europe, where the correlation coeflicient is weak, at 5%. Figure A.2 in the Appendix
shows the scatter plots behind these correlations.
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Figure 3:

Weekly distribution by R(#) of countries in Europe and Latin America
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8 Discussion

The reproduction number R is a key indicator that has been used to characterize
the dynamics of the Covid-19 pandemic, and to assess the effects of pandemic-
related policy interventions. Unfortunately, the available statistics do not allow us
to calculate this factor unequivocally. Instead, R must be estimated using indirect
methods based on theoretical models and assumptions about the behavior of this
novel disease. This article provides an approach for estimating R using methods
and models developed a century ago in demography. The strengths of the proposed
approach are the transparency of the assumptions from the point of view of
demographers and the simplicity of the procedure.

The simple relationship used to estimate R(f) on a daily basis is a quotient
between the current number of new cases divided by a weighted average of
the number of cases in the previous 20 or 30 days. We suggest using a set of
weighting factors derived from assuming that: (1) the transmission rate of an
infected individual declines sharply from a peak at day 2 of the illness following
a negative exponential function; and (2) the recovery rate from the disease follows
the Gompertz law of exponential growth with disease duration. A mean generation
time of six days summarizes this suggested set of weighting factors. Early estimates
of this interval, mostly for outbreaks in China’s provinces, range from four to eight
days. A weighting factors distribution with shorter generation times will result in
R(r) values that are closer to one; i.e., with less extreme values. We have shown
that during stages of the outbreak when the number of new cases is increasing,
shorter generation times (narrower distributions) result in lower R(f) estimates;
whereas during stages of the outbreak when the number of new cases is decreasing,
shorter generation times result in higher (closer to one) estimates. In spite of these
differences, the general time trend in R(#) does not change meaningfully when
different distributions are chosen. As our knowledge about this novel coronavirus
improves, researchers will have more information that will enable them to make
better informed choices about the distribution of the weighting factors used to
estimate R(7).

The strategy proposed in this article for estimating R is not new in epidemiology.
A similar equation was proposed by Wallinga and Lipsitch (2007, Equation 4.2), and
was implemented through web-based tools by Cori et al. (2013). The distribution
w(a), or the set of weighting factors of cases that occurred in previous days f — a, is
called the “infectivity profile” by these authors, which is also the distribution of the
generation time. Epidemiology studies assume a mathematical function for the w(a)
distribution, with the gamma function being the most commonly used (Knight and
Mishra, 2020).

Using the computer tool provided by Cori et al. (2013), we were able to reproduce
very closely our R estimates with the gamma function for a mean generation time of
six days and a standard deviation of three. One study has recommended using the
Cori et al. approach to estimate R after comparing it with two other epidemiological
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methods applied to a simulated Covid-19 epidemic in which the true R is known
(Gostic et al., 2020).

The main contribution of this article is that we demonstrated how the problem
of estimating R can be approached with demographic thinking. The key set of
weighting factors w(a) is seen here not as a black box of a mathematical function,
but as the product of two well-known demographic concepts: a survival function
and a birth function, which could be defined analytically or with discrete observed
distributions.

Our model assumes the absence of demographic change, meaning that births,
deaths and migrations do not exist. Given that the time horizon involved in R(f)
estimates is short (30 days or less), including or excluding demographic change
is unlikely to change the results in a meaningful way. Potential exceptions to this
general observation are the arrival of imported cases of Covid-19 and mortality
caused by Covid-19 itself.

Imported cases should not be counted in the numerator if the information is
available, even though they must be included in the denominator. However, imported
cases are statistically important only when the outbreak is at very low levels, and is
in its initial stages.

Covid-19 deaths can be included by broadening the concept of the recovery rate
g(a) to a “removal rate” that would include both recovery and death as means
of exiting the population of the infected. However, this correction would change
the estimates very little, since the case fatality rate of Covid-19 has an order of
magnitude of 0.01 (Worldometer, 2020), which, along with a mean period of illness
of 15 days, is equivalent to a daily mortality rate of less than 0.001. Given that the
mean daily recovery rate of Covid-19 is around 0.1, the correction would thus be
about 1%. Such a small correction may well be omitted.

A weakness in all of the estimates on the numbers of reported cases is that this
statistic is just the tip of the iceberg of all Covid-19 infections. But this does not
necessarily invalidate the estimate. The estimated R would be valid insofar as these
known observations are representative of the whole. Regardless of what proportion
of cases is known and what proportion of cases is unknown, the important thing is
that the known cases reflect the characteristics of the whole, and that this proportion
does not change rapidly on the scale we are using to measure R. It is worth noting
that given this weakness in the available input data, it might be pointless to use more
intricate models to estimate R, which would seem to support the use of the simple
approach this article proposes.

The R number is probably the best indicator for monitoring the dynamics in
the propagation of an epidemic, and for taking action to contain it. It is like the
speedometer in a car that tells us how quickly an epidemic is moving, and it does
so in a more timely manner and with less contamination than its cousins; i.e., the
rates of variation in the curves of incidence, hospitalizations or deaths. For example,
in late January and early February 2021 in Costa Rica, the epidemic curve of
incidence was declining, whereas R was clearly increasing (Figure 2). Thus, the
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former indicator was misleading, while the R estimates reinforced the need to keep
public health restrictions in place.

However, the R number tells only a partial story of an epidemic and its drivers.
It does not, for example, tell us about the severity of an outbreak, which is better
described by the incidence of diagnoses, the prevalence of hospitalizations or the
mortality rate. In addition, because it is just an average, R can miss several important
dimensions of reproduction, particularly in heterogeneous populations. For example,
the existence of super-spreader individuals or clusters, which can be crucial in
an outbreak, is totally hidden in this average. As a long tradition of demographic
research has shown us, estimating the reproduction rate and assessing its meaning
is just a first step in an ongoing quest to grasp the complexities of human behavior
and the conditions that drive it.
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Appendix

Figure A.1:

Transmission rate b(a) and “survival” function p(a) in the constant and exponential

rates models
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Figure A.2:
Correlation between the early level of R and the Covid-19 crude death rate in the first
year
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Source: Daily national series of confirmed Covid-19 cases and deaths from the website “Our World in Data”
(Ritchie, 2020), accessed on March 10, 2021.
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Table A.1:

Weighting factors w(a) to estimate R(¢) with two models

Days  Constant rates model Exponential rates model

a gla) pla) w(a) g(a) pla) b(a) w(a)
0.5 0 0.9512 0 0.0189 09911 0 0

1.5 0 0.8607 0 0.0235 09704 O 0

2.5 0.10 0.7788 0.1013 0.0293 0.9452  0.1531 0.1746
3.5 0.10 0.7047 0.0917 0.0365 0.9147 0.1455 0.1529
4.5 0.10 0.6376 0.0830 0.0455 0.8781 0.1383 0.1328
5.5 0.10 0.5769 0.0751 0.0568 0.8345 0.1315 0.1142
6.5 0.10 0.5220 0.0679 0.0708 0.7831 0.1249 0.0970
7.5 0.10 0.4724 0.0615 0.0882  0.7235 0.1188 0.0811
8.5 0.10 0.4274 0.0556 0.1099  0.6555 0.1129 0.0665
9.5 0.10 0.3867 0.0503 0.1370  0.5797 0.1073 0.0532
10.5 0.10 0.3499 0.0455 0.1708 0.4973 0.1020  0.0413
11.5 0.10 0.3166 0.0412 0.2129  0.4108 0.0969 0.0309
12.5 0.10 0.2865 0.0373 0.2654  0.3237 0.0921 0.0220
13.5 0.10 0.2592 0.0337 0.3308 0.2406 0.0876  0.0148
14.5 0.10 0.2346 0.0305 0.4123 0.1662  0.0832  0.0092
15.5 0.10 0.2122 0.0276 0.5139  0.1048 0.0791 0.0053
16.5 0.10 0.1920 0.0250 0.6405 0.0590 0.0752  0.0027
17.5 0.10 0.1738 0.0226 0.7984  0.0288 0.0715 0.0012
18.5 0.10 0.1572 0.0205 0.9951 0.0118 0.0679 0.0004
19.5 0.10 0.1423 0.0185 1.2404  0.0039 0.0645 0.0001
20.5 0.10 0.1287 0.0167 1.5461 0.0010 0.0614  0.0000
21.5 0.10 0.1165 0.0152 1.9271 0.0002  0.0583 0.0000
22.5 0.10 0.1054 0.0137 24020  0.0000 0.0554  0.0000
23.5 0.10 0.0954 0.0124 2.9940  0.0000  0.0527 0.0000
24.5 0.10 0.0863 0.0112 3.7319 0.0000  0.0501 0.0000
25.5 0.10 0.0781 0.0102 4.6516  0.0000 0.0476  0.0000
26.5 0.10 0.0707 0.0092 5.7980  0.0000 0.0452  0.0000
27.5 0.10 0.0639 0.0083 7.2269  0.0000 0.0430 0.0000
28.5 0.10 0.0578 0.0075 9.0080  0.0000  0.0409 0.0000
29.5 0.10 0.0523 0.0068 11.2280  0.0000  0.0388 0.0000
Sum 1.0000 1.0000
T 10.20 6.06
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Abstract

Across European countries, there have been large differences in COVID-19 case
fatality risk (CFR) estimates, and considerable variation in these estimates over time.
CFR estimates vary depending on both the method used for estimation and country-
specific characteristics. While crude methods simply use cumulative total numbers
of cases and deaths, the CFR can be influenced by the demographic characteristics
of the cases, the case detection rates, the time lags between the reporting of
infections and deaths and infrastructure characteristics, such as healthcare capacities.
We use publicly available weekly data for 11 European countries on the COVID-
19 case and death numbers by age group for the year 2020. Moreover, we use
data on national weekly test rates to adjust the case numbers, and to investigate
the effects of different time lags between the reporting of cases and deaths on
the estimation of CFRs. Finally, we describe the association between case fatality
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rates and the demand for hospital and intensive care unit beds for COVID-19
cases, while taking into account national bed capacities. The crude CFR estimates
differ considerably across the investigated countries. In the crude international CFR
time series, the differences are smaller when adjusting for the demographics of the
cases. Differences in testing policies significantly affect the CFR estimates as well.
However, the question of precisely how these testing procedures should be adjusted
requires further investigation. Lag adjustments of CFRs do not lead to improvements
in estimates of COVID-19 CFRs, and no connection between hospital capacities and
CFRs can be found for the countries included in our study.

Keywords: COVID-19 pandemic; epidemiological surveillance; case fatality risk;
demographics; vulnerable populations; testing policy; healthcare; public health

1 Introduction and background

Countries’ COVID-19 case fatality risk (CFR) estimates vary considerably. Crude
CFR estimates — i.e., the cumulative number of deaths divided by the cumulative
number of cases — are known to be biased (Lipsitch et al., 2015). The main sources
of bias are shown in Table 1. A distinction must be made between factors that
might influence actual lethality, such as healthcare capacity, and those that bias the
estimates of the CFR, such as an underassessment of the number of cases. One
asterisk denotes factors that may affect the actual CFR, whereas two asterisks refer
to factors that simply bias the CFR estimate.

Differences in CFRs across countries might be explained by differences in
the demographic characteristics of infected cases, such as age, comorbidities or
underlying risk factors; as well as differences in the underlying population structures
of the respective countries (Dudel et al., 2020). There is evidence that being older
and having comorbidities — such as hypertension, diabetes, cardiovascular disease
or chronic lung disease — are major risk factors for severe COVID-19 infection
outcomes (Fernandez Villalobos et al., 2021; Jordan et al., 2020; Wu et al., 2020;
Zhou et al., 2020). The higher susceptibility to disease and the higher prevalence of
comorbidities among the elderly (Ferndndez Villalobos et al., 2021; Vanella et al.,
2020) have an impact on the morbidity and mortality of this subpopulation (Gornyk
etal., 2021). Thus, CFRs tend to be higher in countries with an older population than
in countries with a younger age structure, including during the COVID-19 pandemic
(Cai, 2020; Dudel et al., 2020; European Centre for Disease Prevention and Control,
2020a; Shim et al., 2020; Wu et al., 2020; Wu and McGoogan, 2020; Xie et al.,
2020; Yang et al., 2020; Zhang et al., 2020).

Differences in the surveillance systems and testing capacities of countries lead to
huge variations across countries in the numbers of tests performed (European Centre
for Disease Prevention and Control, 2020b, 2021b; Fang et al., 2020; Pan et al.,
2020; Rajgor et al., 2020; World Health Organization, 2020b). Thus, the degree of
underassessment of infections differs between countries (Lau et al., 2020; Li et al.,
2020). Furthermore, surveillance and testing capacities influence the probability of



Patrizio Vanella et al.

169

Table 1:

Sources of bias of case fatality risk estimates

Factor Description Impact on CFR estimates  Literature
Population Age, comorbidities Higher CFRs due to an Cai (2020); European Centre for
structure” and underlying risk  older population with a Disease Prevention and Control
factors higher load of (2020a); Gianicolo et al. (2020);
comorbidities Shim et al. (2020); Wu et al.
(2020); Wu and McGoogan
(2020); Xie et al. (2020); Yang
et al. (2020); Zhang et al. (2020)
Surveillance  Surveillance system  Overestimation of CFRs European Centre for Disease
and testing®™  and different testing  due to a poor surveillance Prevention and Control (2020b);
capacities system and low testing Lau et al. (2020); Li et al. (2020);
capacities, as fewer Lipsitch et al. (2015); Rajgor
currently infected persons et al. (2020); Reich et al. (2012);
in relation to deaths are World Health Organization
counted (2020a)
Methods and Underestimation of CFRs Gordis (2014)
capacities for due to low capacities and
recording deaths poor quality methods for
recording deaths from the
disease, resulting in a
smaller numerator of deaths
to current reported
infections
Overestimation of CFRs if ~ Gordis (2014)

Time lag™ Deaths occur with a
time delay after
infections

Healthcare Healthcare system

system* capacity measured

as the number of
intensive care beds
per 100,000
inhabitants

all deaths are counted
regardless of whether the
patient died of the target
disease or another cause
given the same number of
infections
Underestimation of CFRs
due to a time lag of several
days between case
registrations and deaths,
resulting in a smaller
numerator of current deaths
to current infections
Higher CFRs due to low
healthcare capacities and
excessive demand for
intensive care beds during
the pandemic, resulting in
more deaths, and, therefore,
a higher numerator of
deaths to current infections

Gianicolo et al. (2020); Wilson
et al. (2020)

Eriksson et al. (2017); European
Centre for Disease Prevention
and Control (2020a); Eurostat
(2019); Ji et al. (2020);
Legido-Quigley et al. (2020);
Rajgor et al. (2020); Rhodes et al.
(2012)

Note: *Factors that may influence the actual CFR; **factors that bias the CFR estimates.
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detecting infections early, and of applying countermeasures in response. Countries
may also differ in their capacities and methods for recording deaths caused by
COVID-19. While some countries perform post-mortem screening of all deaths,
other countries only perform post-mortem screening in cases considered clinically
suspicious (Onder et al., 2020). Moreover, during the pandemic, countries have
changed their testing strategies and the number of tests they perform multiple
times (European Centre for Disease Prevention and Control, 2021b; Robert Koch
Institut, 2020a, 2020b), which limits the representativeness of case time series on
the country level.

There is a time lag between the reporting of an infection in an individual and
his or her eventual death. The distribution of such time lags may differ between
countries. These delays are not reflected in crude CFR estimates (Wilson et al.,
2020). More robust estimates could be obtained by dividing cumulative deaths by
cumulative recoveries. However, even these estimates are not reliable due to the low
numbers of recoveries during the early stages of the pandemic, when a large relative
increase in infection numbers and the incomplete reporting of recoveries were
observed (Lipsitch, 2020). Therefore, some authors have proposed investigating the
cumulative deaths in relation to lags of varying numbers of days for the cumulative
infection numbers (Lipsitch, 2020; Wilson et al., 2020). However, due to the high
transmission rates of the virus in the early stages of an epidemic, the estimates
depend strongly on the lags, and both an underestimation and an overestimation of
the true CFR can occur (Spychalski et al., 2020).

Furthermore, CFRs may be influenced by the healthcare system capacities of
the affected countries. Previous studies have shown that healthcare capacities differ
substantially across countries, and even between regions within countries (Eriksson
et al., 2017; European Centre for Disease Prevention and Control, 2020a; Eurostat,
2019; Ji et al., 2020; Legido-Quigley et al., 2020; OECD, 2021a; Rajgor et al., 2020;
Rhodes et al., 2012). When a country’s healthcare system is overwhelmed by the
pandemic, it may have higher CFRs.

While all of the factors mentioned above may help to explain the differences
in the CFRs in the affected countries at different time points during the COVID-
19 pandemic, how much of the differences in CFR estimates during the pandemic
are explained by each of these factors is unclear. This paper aims to quantify the
effects of demographics, testing levels, delays in death after infection and demand
for hospital beds on weekly COVID-19 CFR estimates. The countries were selected
for the study based on whether they have a population of over eight million, and
provide age-specific data on COVID-associated deaths and infections, either on their
national health services web pages or in the COVerAGE database provided by the
Max Planck Institute for Demographic Research. This selection process resulted
in a sample of 11 European Union (EU) and Schengen area countries,' which are
examined during the year 2020 using a comparative perspective. The study shows

' Belgium, France, Germany, Greece, Italy, the Netherlands, Portugal, Spain, Sweden, Switzerland

and the United Kingdom.
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that these countries had different levels in the COVID-19 CFR time series, and, as
we will see in the next section, that they accounted for a large share of the COVID-
19 disease burden in Europe over the study period.

In the following, we will show the time series of the crude CFRs for all
study countries over the year 2020. We will then present the data used in our
study and our methodological approach. In a sequential approach, we will check
whether adjustments of the crude CFRs to account for differences in demographics,
testing, delays and the burden on the national health system as represented by
hospitalisations can provide a more realistic picture of the actual fatality risks across
countries and over time. We will consider the cross-national and intertemporal
variations of the CFRs as a goodness-of-fit measure. In the following section, we
will present the results of our investigation. We will end our contribution with a
discussion and an outlook.

2 Data and methods
The crude CFR of country j on day ¢ is estimated by dividing the cumulative number

of official COVID-19 deaths D;j; for each age group i by the cumulative number of
COVID-19 cases N,'jg, both until day ¢ and for each age group i:

~— _ Djs
CFR js = —. (D
N js

The hat underlines that the cases are the reported COVID-19 infections, which are
a subset of all infections N js. The crude CFR ignores all of the factors presented in
the previous section. Figure 1 shows the development of the crude CFR estimates of
the 11 study countries as percentages between 2 March and 31 December 2020, as
provided by Dong et al. (2020). Figure 1(a) displays the estimates for the countries
of central and northern Europe, whereas Figure 1(b) provides the estimates for the
Mediterranean countries. The horizontal line marks the mean of the daily CFR
estimates over the study period and all 11 study countries (6.67%). The peak for
the French data illustrates the data inconsistencies, which will be explained below.
All curves increase until late spring or early summer 2020, and then decrease
again until the end of the study period, with some countries, such as Belgium and
Greece, experiencing slight increases in their crude CFRs during the last weeks of
the year. We observe significant differences between the curves. Our study aims to
help explain these geographical and temporal differences, and to develop adjusted
case fatality measures. The French and the Spanish lines in the right panel follow
a rather jagged course. For France in particular, a sharp increase until early April
can be observed, followed by a sharp decrease on 12 April, which is due to an
almost doubling of the case numbers in the Johns Hopkins University (JHU) data
on that date following the addition of French Ehpad data on cases reported for
nursing homes (Johns Hopkins University, 2021; Ministere des Solidarités et de
la Santé, 2021). Therefore, we find that there was a significant undercounting of
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Figure 1:

Crude case fatality risk estimates due to COVID-19 between 2 March and 31
December 2020 (the horizontal line represents the mean of the daily CFR estimates
over all dates and countries)
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Source: Johns Hopkins University (2021); Own computation.

cases in France before that date that resulted in an overestimation of CFRs during
that period. The tub-shaped line for Spain between mid-May and mid-June may
be explained by a change in the reporting of the Spanish COVID-19 data during
that time. Between mid-May and early July, Spanish authorities developed a new
strategy for tracking and reporting COVID-19 data (Instituto de Salud Carlos III,
2020b) that resulted in less detailed reports, which may, in turn, have led to the
case data during that period being unrepresentative. While the crude CFR estimates
had largely converged by the end of the year, there were still differences between
the study countries. Sequentially, we will investigate how the cross-country and
temporal variations can be explained by the abovementioned factors and mitigated
by adjustments to the crude CFR. Since the variance is not an appropriate measure
for comparing our different models, as it depends on the level of the variables,
we compare our adjustments using the coeflicient of variation (cv) of the different
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iterations, which is defined as the ratio of the standard deviation and the mean of a
certain variable (Brown, 1998):

sd(X)
EX)

cv(X) = 2

2.1 Step I: Adjustment to demographics

In a first step, we investigate the effect of demographics on the CFR estimates. To
do so, we gathered weekly data on cumulative age-specific case and death numbers
from various sources for the study countries between early March and the end of
2020. The data for Germany have been downloaded from the Robert Koch Institute
(RKI)’s Github database (Robert Koch Institut, 2021). For Italy, the data have been
collected from early press releases and then regular reports published by the Istituto
Superiore di Sanita (ISS) (2020a, 2020b, 2020c, 2020d). For the United Kingdom
(UK), we downloaded data as provided from the website of the UK’s national health
authority (Public Health England, 2021a). For France, we found, after comparing
different sources, that a combination of national reports from Santé publique France
(2020a, 2020b) until calendar week 32 and data from the new COVerAGE database
(Riffe et al., 2021a, 2021b) for the following period provided the best coverage of
the age-specific case and death data, as we have observed significant irregularities
and missing data for France. All of the data for the remaining seven countries came
from the latter database. In our comparison of crude and age-adjusted CFRs, we use
the European Standard Population (European Union, 2013) for standardisation. We
use the following notation: for each country j, d j is the number of deaths over all
age groups observed during week k. Similarly, 7 j is the number of observed new
cases over all age groups during week k. Summing up the deaths up to week w,
we obtain the total cumulative number of deaths in country j over all ages D j,, =
>ty djk. Similarly, summing up the cumulative number of cases up to week w, we
obtain N Jjk = 2up_y 11jk, the total cumulative number of cases for country j and up to
week w.

While the numbers of cases and deaths in week k&, for each country j and age group
i, are observed (respectively, Nijk and Dj), the number of new infections in age
group i, country j and week k (denoted by n;j) is latent (unknown). The number of
cumulative infections in this group up to week w is Ny = 3" njjk. Our first aim is
to identify the role of the age structure of the cases in the overall CFRs, and to derive
age-specific and age-standardised CFR estimates for all study countries. Based on
the cumulative age-specific case numbers ]Vijk of the 11 European countries, we
calculate age-specific CFR estimates

D..
CFRy = =2 3)

ijk
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Multiplying these estimates with population weights derived from the European
Standard Population, we obtain age-adjusted CFR estimates

CFRGE = 3" wi X CFRy. )
i

2.2 Step Il: Adjustment of age-specific cases to the level of
surveillance

In the second step, we investigate the impact of the surveillance of cases, as
represented by time series data of weekly national tests provided by the European
Centre for Disease Prevention and Control (ECDC) (2021b). As the ECDC does not
provide corresponding test data for Switzerland and the UK, we obtained these data
for these two countries from their respective national health services (Federal Office
of Public Health, 2021; Public Health England, 2021b). However, age-specific data
on testing for the first year of the pandemic were not available in time series form.
Since symptoms vary by age (Davies et al., 2020), the detection rates of cases are
age-specific. We deal with this data restriction indirectly by conducting principal
component analysis (PCA). PCA is a data reduction technique that transforms the
original, correlated variables into linear combinations that are uncorrelated, and are
referred to as principal components (PCs) (Vanella, 2018). Working with PCs allows
us to cover indirectly simultaneous trends and sensitivities of the case numbers to
the testing strategy. As we lack age-specific data on testing for the first year of
the pandemic, we cannot directly estimate the sensitivities of the age-specific case
numbers to the testing strategy on a population level. Therefore, our approach is
to approximate the different sensitivities of the age-specific case numbers to the
testing strategy indirectly by estimating the sensitivity of the country-specific PCs
to adjustments in the test numbers (irrespective of the age groups). We assume
that the case numbers are influenced by the test numbers, but to differing degrees
depending on age, as both the symptoms and the detection rates of infections vary
by age (Gornyk et al., 2021). According to that hypothesis, 7;; are functions of the
weekly test numbers of the corresponding age group and week in the same country
tijk» say A = f(tix). This could be quantified by fitting a generalised linear model.
However, since we do not know #;j, but only the overall test numbers 7, we cannot
derive age-specific models. To approximate the connection between random testing
(irrespective of age) and age-specific case numbers, PCA is used. We perform PCA
for each country separately on all square root transformed age-specific case time

series? as follows:
Poj= > Aij e )
i

2 The root transformation ensures that our model cannot predict negative case numbers, along with a

reduction of heteroskedasticity in our data.
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with

e P j: 7" PC of country j in week k
e A;;: Loading of transformed weekly new cases in age group i on 7" PC of
country j.

PCA allows us to cover the common trends in the case numbers across all age groups
with a small number of indices that are linear combinations of the original variables.

Figure 2 illustrates the loadings of the first PC for each country. Except in the
Netherlands, the loadings have a similar bathtub shape, with smaller loadings,
in terms of absolute values, for the children and the elderly age groups and
larger loadings for the working-age population. For the Netherlands, we observe a
monotonously decreasing trend by age. Large absolute loadings represent a high
correlation between the PCs and the corresponding age groups, and vice versa.
There is an inverse relationship between the PCs and age-specific case numbers,
which is represented by the negative signs of the loadings. Hence, increases in these

Figure 2:
Loadings of first principal components of square roots of age-specific weekly case
numbers by country
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PCs are associated with decreasing weekly case numbers of the corresponding age
groups, and vice versa.® For all countries, the respective first PCs* explain 93-99%
of the variance in the square roots of age-specific weekly new case numbers over
the year 2020, and are therefore sufficient to explain the major age-specific trends
in case numbers.

We see that decreases in the PCs’ are associated with increases in case numbers
to varying degrees for different age groups. Looking at the example of Greece, we
see (absolute) smaller loadings in the 0—17 and 64 and older age groups, and larger
loadings for the 18-64 age group. Therefore, a decrease in that PC is associated,
ceteris paribus, with more distinct increases in the case numbers among individuals
aged 18-64 than among the younger and the elderly populations. As Pyj is a
linear combination of the age-specific case numbers according to (5), we can
quantify some connection Pyjx = g(tj;), which is used to investigate the statistical
association of Pqj to the overall weekly test numbers in country j. PCs account
for the differences in detection rates indirectly, as we first quantify the test number
coefficient in a regression of Pyj; on the tests. After deriving the coefficient of #;
in Py, = g(tjx) by the maximum likelihood, we can then predict the expected value
of Pyjx based on a given number of tests. By plugging in the predicted values of
all Pj; in (5), while holding all P,j with z # 1 fixed, we have a system of linear
equations, which, given that we predict all P_j; after test adjustment and know all
Azj from singular value decomposition, we can derive predicted age-specific case
numbers 7 from (5) after test adjustment without having access to age-specific
test numbers.

The impact of testing on the case numbers and the detection rates of infections
is investigated in a causal regression, as described above. However, it is important
to separate increases in case numbers due to increases in infection numbers from
those caused by more testing, and, hence, higher detection rates. Increases in test
rates might be caused by a shift in the political agenda, such as a move to increase
the number of random tests in order to detect more asymptomatic infections, or a
response to higher numbers of infections that includes more testing of suspected
cases (e.g., of individuals who have come into contact with confirmed cases). We
investigate this connection through regression analysis as follows: for each country,
the first PC is regressed on the first lag of official COVID-19 cases together with the
weekly tests:

Piji = aj + Bift ji—1 + Vit (6)
with

e Pyj.: value of PCI for country j in week k

3 For the Netherlands, increases of PC1 are associated with increases in case numbers because the

loadings are positive.

4 The total number of PCs for each country equals the number of age groups; e.g., the number of PCs
for Belgium, France, Italy and Sweden is 10.

5 Orincreases for the case of the Netherlands.
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e «a;, B3, ¥;: country-specific parameters estimated via ordinary least squares
e 1;: number of tests conducted in country j during week k.

The kth residual from (6) shall be named gj;.

The model assumes that the observed cases are affected by the number of tests
performed in the current week, which is, however, affected by both politically
driven decisions and concrete increases in infection activity in the previous week.
Therefore, 71,1 serves as a control variable in the analysis that includes increases
in both the numbers of infections and the share of positive tests. By using
this approach, we mitigate potential bias in our interpretation of the connection
between contemporaneous increases in both test and case numbers. After fitting
country-specific models following (6), we adjust the observed case numbers for
underestimation, and, thus, underdetection, by holding the control variable 7 j_; as
observed and adjusting the test variable #; to a specific value. This enables us to
predict the number of cases we would, ceteris paribus, have expected to find given a
fixed number of random tests each week that are not connected to observed positive
cases. That value is in essence arbitrary. However, it appears plausible to set country-
specific constants to account for the population size of each country. According to
the ECDC (European Centre for Disease Prevention and Control, 2021b), among
the study countries, the maximum outcome of the tests performed was around 5.7%
of the estimated population, found for Portugal in calendar week 47. Therefore, we

set our maximum of hypothetical weekly test numbers to 7; = max(tpr) - %, with
max(fpr) being the maximum outcome of the weekly tests performed in Portugal,
Bpr being the population estimate for Portugal and B; being the population estimate
for country j. Let us define P, jk as the hypothetical value we would have observed
for Pyj for a test number fixed at 7;. The prediction of P, jk 1s then:

E[Pyj] := E[P1ltic = 5] = &; + Biftju—1 + ¥, (7

where @;, [?1- and ¥; are country-specific parameter estimates derived by OLS
regression according to (6). As infection time series are not stationary, but instead
move in waves of peaks and troughs, a simple adjustment according to (7) would not
include these seasonal patterns in the development of infections. To incorporate this
seasonality into our adjustment, we add the residuals extracted from (6), and adjust
our prediction from (7) to infection trends above or below expectations caused by
the wave-like development of infections. We assume that the observed derivations
from the case numbers expected from our model under the observed test and the
previous case numbers would carry over, even under a specified number of tests.
The adjustment of the PCs is therefore

Pk = & + Bift je-1 + Vit + gk (8)

For each country, the remaining PCs are unchanged. Let Pj be the matrix of test-
adjusted PCs for country j. We then derive the square roots of the test-adjusted
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weekly case numbers for country j by
M;j = By x A7', 9
with

° Mij: the matrix of the square roots® of the test-adjusted age-specific weekly
case numbers of country j,
° AJ‘.1 : the inverse of the loadings matrix of country j.

Finally, we compute the squares for all elements of (9), which are then test-adjusted
case numbers, say 7i;j; = (mijk)Z, with m;j being the element in the ith row and the
kth column of the matrix M, ij-
We will then compute the test-adjusted age-specific CFRs by
PRy = 2k (10)
Nijk

with N,jk being the sum of the weekly test-adjusted age-specific case numbers up to
week k in country j. Using this, we derive the age- and test-adjusted CFR estimates
over time, similar to (3):

CFRE" = Z wi X CFRy. (11)
i

2.3 Step llI: Investigate bias in CFRs due to delays between the
reporting of cases and deaths

In the third step, we investigate the effects of different lags between case reports
and deaths on the CFR estimates. The unknown distribution of the time lag of A
weeks between the reporting of a case and death is considered. Verity et al. (2020)
estimated the average time from infection to death to be about 14 days. For instance,
the age-specific and lag-adjusted CFR of age group i, in country j, in week k, based
on a lag of the cases of A weeks is

- D;;
CFRyj_s = —2. (12)
ijk—A
The age- and lag-adjusted CFR” is then similar to (4):
CFRIS! = > wix CFRya. (13)
i

6 The initial use of square roots ensures the non-negativity of the predicted case numbers, since we

eventually take the squares of the square roots of the cases we predict from PCA.
7 In the next section, we will explain why we do not include testing here.
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We compare this measure for the pandemic over the study period and for all
countries with A =0, 1,2, 3; with A = 0 being the case of the age-adjusted CFR,
as in (4). We will provide the results in Section 3.3.

2.4 Step IV: Investigation of the effects of healthcare system
capacity and occupancy on CFRs

For our investigation of the impact of healthcare system capacity on CFRs, we
use estimates of the available intensive care unit (ICU) beds per 1,000 inhabitants
provided by the OECD (2021a), and the weekly means of daily ICU bed occu-
pancies I provided by the ECDC (European Centre for Disease Prevention and
Control, 2021a) for seven of our study countries. For the countries for which these
data are not available, we instead use hospital beds per 1,000 inhabitants together
with weekly counts of new cases. Hospital admissions due to COVID-19 for the
previous y weeks are addressed as A j. . First, we give a qualitative assessment using
graphical analysis of the connection between CFRs and healthcare capacity and
occupancy. To compare the hospital bed capacities in the study countries, we adjust
the weekly numbers of new hospitalisations, as provided by the ECDC (European
Centre for Disease Prevention and Control, 2021a), by the bed capacities per 1,000
inhabitants. These figures are provided as static estimates by the OECD (2021b).
As both variables are measured relative to each country’s population, dividing them
leads to an admission-per-hospital bed measure in percent, defined as

pedi R jiy (14)

Jky b
J

with b ; denoting the per 100,000 inhabitant number of available hospital beds in
country j. While this measure has its merits, as it is static and thus does not change
over time, it should be seen as a rough adjustment parameter that accounts for the
differences between national healthcare system capacities. Similarly, the connection
between age-adjusted CFRs and ICU occupancies is investigated as

T
adi _ 1jk
=2 (15)

with ¢; being the estimates of the national ICU beds available. As the latter estimates
are not available from the OECD, we use the latest available estimates provided by
Our World in Data (2021).

3 Results

We will now present the results from our adjustments of the crude CFR for each
step described in Section 2, and provide a measure that is most appropriate for
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quantifying case fatality risks for the study countries given the available data.
Specifically, we will compare the crude CFR without any adjustment (addressed by
M1) with the age-standardised CFR, as derived following the approach described in
Section 2.1 (M2); the adjusted CFR after age standardisation and test adjustment
(M3); and the adjusted CFR after age standardisation and lag adjustment (M4).
Finally, we will investigate the impact of hospitalisations on the CFR.

3.1 Impact of age standardisation on CFR estimates

Age-standardised CFRs for the study countries are illustrated in Figure 3, with
Figure 3(a) again displaying estimates for the study countries in central and
northern Europe, and Figure 3(b) providing estimates for the study countries in the
Mediterranean region.

The courses of the age-standardised curves are more stable than those of the
crude CFR curves. A large share of the decreases in the crude CFRs observed since
spring 2020 vanishes when accounting for the age structure of the cases. In general,
the weekly investigation smooths out some of the variations that appear in daily
monitoring. In particular, some of the peaks shown in Figure 1 are smoothed out
to a large extent. While international differences are still observable, the curves
converge to a greater degree than is the case for the crude CFRs. The strong peak for
France is a statistical artifact caused by the change in the input data in calendar week
33. The horizontal line again represents the mean of all observations of the CFR
with an age structure according to the European Standard Population. The variance
between this line and the age-standardised CFR curves has, compared to that of
the crude CFR, decreased substantially. We understand that the crude CFR curves
between countries are skewed due to the age structure of the cases, especially in the
early stages of the pandemic. While cv(M1)? of the initial crude CFRs is around
72%, the age standardisation decreases this value to cv(M2)° ~ 51%. Hence, a large
share of the international and intertemporal variance in the CFR is explained by the
demographics of the cases.

3.2 Impact of test adjustment on CFR estimates

Regarding test adjustment, our regression models estimated following (6) for all
countries shows a highly statistically significant effect of testing on the PCs, and
thus on the weekly numbers of new cases, even when controlling for the first lag of

8  Crude CFR without any adjustment.

Age-standardised CFR as derived following the approach described in Section 2.1.
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Figure 3:
Age-standardised CFR estimates (the horizontal line represents the mean of the daily
age-standardised CFR estimates over all dates and countries)
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the new case numbers. Figure 4 illustrates this finding via quantile-quantile plots of
the model fits for each country.!®

However, the adjustment of cases to testing leads to a considerable worsening
of the CFR model, with cv (M3)!! ~ 124%. We conclude that the testing strategy
has an effect on the case numbers. However, our approach of including this
finding in CFR estimation does not lead to improvements. Therefore, in our further
analysis, we proceed without a test adjustment. However, our results imply that the

10 We checked lin-log models as well. For simplicity, we show here the plots of the lin-lin models

only.

1" Adjusted CFR after age standardisation and test adjustment.
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Figure 4:
Quantile-quantile plots of testing model fits for first PCs of age-specific case numbers
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differences found in case fatality estimates stem at least in part from differences
between countries in levels of underdetection.

3.3 Impact of lag adjustment on CFR estimates

The lag adjustments according to (12) and (13) do not provide improvements in the
CFR estimates, but instead worsen them, with, e.g., a cv (M4)'? ~ 107% employing
the first weekly lag of cases. This pattern is especially apparent for the early stages
of the pandemic, for which the CFRs are highly overestimated. Therefore, pure age
standardisation, as done in M2, gives the most stable CFR estimates.

12 Adjusted CFR after age standardisation and lag adjustment.
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Figure 5:
Connection between age-standardised CFRs and ICU bed occupancy
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3.4 Impact of hospitalisations on CFR estimates

Figures 5 and 6 display scatterplots of the age-standardised CFRs, regardless of the
country'? against I’ jzj and hj.zjy, respectively, over the study period without any lags,
with lags of no and one week, with lags of the previous two weeks and with lags of
the previous three weeks, respectively. Regardless of which lags are chosen for the
COVID-19-related hospitalisations, or of whether we use the daily ICU occupancy,
the age-standardised CFRs do not show any statistical correlation between the
chosen healthcare hospital burden variable and the age-adjusted COVID-19-specific
fatality rates.

13" We checked this by country as well, but the outcome did not change significantly when individual

countries were examined.
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Figure 6:
Connection between age-standardised CFRs and new hospitalisations
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4 Discussion and conclusion

The results of our analysis indicate that there are large differences in the reported
CFRs of different countries. We discussed factors derived from the literature
that may help to explain these differences. We presented evidence that a large
proportion of the differences in CFRs between the 11 countries investigated here
can be attributed to differences in the countries’ age distributions of cases and
testing policies. Our analysis also showed, however, that given the available data,
employing age-standardised CFRs provides the most stable intertemporal and
international CFR estimates for the first year of the pandemic. Although we found
that testing had a clear impact on the case numbers, and, in turn, on the CFR
estimates, which affected different age groups very differently, with the level of
underestimation of infections being especially high in the working-age group, we
lacked sufficient information on detection rates to derive better CFR estimates
by employing our test adjustment. Future studies may use detection rates derived
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from population-based studies of infection frequency (either seroprevalence or
longitudinal PCR-based surveys) to adjust for the underdetection of infections.

We did not find that a lag adjustment of the case numbers for the computation of
CFRs led to improvements in the estimates. Moreover, we did not find a statistical
connection between healthcare system capacity and CFRs, which we checked using
ICU occupancy as well as hospitalisations. Neither of these approaches identified
any connection between the national healthcare systems and the CFR estimates.

However, there were still differences in CFRs between the countries and over the
year that could not be explained by the factors investigated here. Future research
could address those differences in more detail. We should keep in mind, however,
that there are general differences in age-specific mortality rates between the coun-
tries investigated here (Vanella, 2017). A more thorough comparative international
analysis might take these differences in general mortality into account as well.
Certainly, there are other factors that also play into country-specific differences,
including environmental factors, such as air pollution or climate conditions (Contini
and Costabile, 2020). A limitation of our contribution is related to the latency of
infections. We do not know the real number of infections in the population. To
account for this gap in our knowledge, we included the weekly test rates in a
PC approach, along with age-specific sensitivities to testing. More information on
detection rates would improve our test adjustment of cases, and could shed more
light on the remaining variation observed here. Regarding the age-standardised
CFR, it is important to note that this indicator is not a real CFR, but is, rather,
a hypothetical CFR we would expect to observe for the population under a
hypothetical age structure.

Another important limitation of our work is that public data on the age structure
of infected and deceased individuals were found to be missing in public reports on
COVID-19 in many European countries. Even for the included countries, these data
are only partly available; e.g., they are available only for specific time points, for
roughly aggregated age groups or for a selection of all reported cases or deaths. For
other countries, age-specific data are not publicly available at all. Moreover, many
countries do not even provide data stratified by sex. This lack of appropriate data
biases our understanding of the severity of the disease, as there are significant gender
differences in susceptibility to severe disease and general mortality (Fernandez
Villalobos et al., 2021; Luy and Di Giulio, 2006; Spagnolo et al., 2020; Vanella,
2017; Vanella et al., 2020, 2021). As the age groups in the reported data differ across
countries as well, there appears to be a bias in international age standardisation
that should be taken into account when considering our results. For the analysis
of the association between fatalities and the healthcare load as measured by
hospitalisations and individuals in intensive care due to COVID-19, we could
not incorporate the age structure or the severity of hospitalised cases into our
computations because these data are not available.

Thus, our results suggest that to allow for a more sophisticated statistical analysis,
further improvements in age-specific data on cases, deaths and test rates are
needed. In particular, more and better data on the connection between infection



186 Pitfalls and solutions in case fatality risk estimation for COVID-19

detection rates and testing rates are required, and could significantly improve our
understanding of the underestimation of infections in our case data. This could, in
turn, lead to more accurate CFR estimates. For analyses of publicly available data to
have an impact on public health, better reporting of data on healthcare capacities on
a daily or at least a weekly basis is needed. More detailed data on the demographics
of cases and deaths, and age-specific test data with infection numbers derived
by population-based sentinels, would improve our understanding of the impact of
demographic factors on the CFRs, as these data would allow us to include age-
specific detection ratios in our investigations. Even health authorities that provide
data on the age structure of cases and deaths do not separate the age groups in the
same manner. The most important databases give only the crude case and death
numbers, without further disaggregation, which might lead to a misinterpretation of
the true mortality differences between countries. Moreover, these data would ideally
be merged with comorbidity-specific information.

Our study has shown that further progress towards establishing a better coordi-
nated and more unified public health data reporting system in Europe and worldwide
is needed to fight the COVID-19 pandemic, and any other pandemic that may
emerge in the future.

List of abbreviations

b; Opverall available hospital beds per 1,000 inhabitants in country j
CFR Case fatality risk
CFR;fe Age-standardised case fatality risk for country j, in week k

CFRJ‘.ljZlag Age- and lag-adjusted case fatality risk for country j, in week w,
with A weekly lags
CFR;ff”m Age- and test-adjusted case fatality risk for age group i, in
country j, up to week w
dijx  Number of deaths in age group i, in country j, in week k
djx  Number of deaths over all age groups, in country j, in week k
Djj,,  Cumulative number of deaths for age group i, in country j, up to
week w
D, Cumulative number of deaths over all age groups, in country j,
up to week w
A Lag length
hjr, number of hospitalisations per 100,000 inhabitants in country j,
from weeks k-y to k
max({t} Global maximum of weekly tests per 100,000 inhabitants
n;x  Number of infections in age group i, in country j, in week k
Nijjr  Cumulative number of infections in age group i, in country j, up
to week w
Njj»  Cumulative number of observed cases for age group i, country j,
up to week w
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N jw Cumulative number of observed cases for over all age groups,
country j, up to week w

nijx ~ Number of observed cases in age group i, in country j, in week k

njx  Number of observed cases over all age groups, in country j, in
week k

Nijy  Cumulative test-adjusted number of cases in age group i, in

country j, up to week w
jx  Test-adjusted number of cases in age group i, in country j, in

week k

Lag-weighted and test-adjusted number of cases in age group i, in

country j, in week k

ti Rate of tests per 100,000 inhabitants in country j, in week k

w;  Weight of age group i

~ %
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COVID-19 and relationship quality: Emotional,
paid work and organizational spheres

Daniela Bellani'* " and Daniele Vignoli®

Abstract

This study contributes to the growing literature on the repercussions of the COVID-
19 pandemic for family functioning, with a special focus on couples’ relationship
quality. We advance an analytical model that emphasizes the role of three main
stressors of relationship quality during the pandemic: namely, emotional, paid
work-related and organizational stressors. To outline such an approach, we analyze
whether the onset of the pandemic — and the home confinement that followed — has
reduced relationship quality in France, Italy and Spain using survey data collected
in April 2020. We show that relationship quality decreased for a non-negligible part
of the population, and that this result was driven mostly by the emotional stressor.
These negative effects on relationship quality appeared to be relatively stable across
genders, different levels of network support and countries; which suggests that the
severity of the lockdown measures outweighed the traditional moderating factors
usually accounted for in family research.

Keywords: relationship quality; COVID-19; emotions; paid work; organizational
issues

1 Introduction

The coronavirus (COVID-19) pandemic and the subsequent lockdown measures
greatly changed the everyday lives of individuals and families across the world.
Social distancing measures became obligatory in several countries starting in March
or April of 2020. For example, on March 10, 2020, Italy closed all shops other than
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grocery stores and pharmacies. Spain imposed a strict nationwide quarantine on
March 14 and extended it to April 25, with only essential workers being allowed
to work starting on April 6. France implemented a full lockdown from March
16 to April 15, prohibiting both outdoor walks and public meetings (Koh, 2020).
Thus, dimensions related to home life were of increasing relevance for predicting
individual well-being during these periods.

Several scholars in the intimate relationship sciences have argued that the
pandemic constitutes an extraordinary setting for studying the functioning of
relationships given that the majority of couples were “locked inside the same
home” (Fernandes et al., 2020), at least in countries that experienced national
lockdowns. The direct (e.g., illness, death of loved ones and the fear of one’s own
mortality) and indirect (e.g., employment loss) consequences of the pandemic have
been closely interconnected with couples’ relationship quality (Pietromonaco and
Overall, 2021) and stability (Fallesen, 2021; Manning and Payne, 2021). We believe
that understanding whether and how the pandemic and the quarantine measures have
affected relationship quality is crucial. Partners’ support represents a fundamental
source of both physical and emotional well-being (for those in relationships) that
has become even more vital in the current global context.

This paper focuses on the potential short-term negative effects of the pandemic
on relationship quality. However, the pandemic may have also generated positive
effects. For instance, Schmid et al. (2021) noted that for Germany, a substantial
proportion of respondents experienced not only negative (40%) but also positive
(20%) changes in relationship satisfaction during the crisis. The focus on the
negative effects of the pandemic on relationship quality is justified in light of the
ample discussion on its possible consequences for union dissolution (e.g., Prasso,
2020; Ryall, 2020; see Manning and Payne, 2021 for an analysis of divorce counts in
five states of the US). We leave to future investigations an analysis of the pandemic’s
potential positive effects on relationship quality, especially during the later stages of
the crisis.

The nature of the COVID-19 pandemic differs from that of other natural disasters.
Nonetheless, it is useful to recall that exogenous stressful shocks tend to challenge
unions. Couples facing heightened stress levels (including in the form of mental
health issues), employment concerns or organizational problems as a result of a
natural disaster are likely to experience fluctuations in their relationship satisfaction
levels. On the one hand, individuals experiencing traumatic events (i.e., a terrorist
bombing) may seek comfort and security from their loved ones (Pietromonaco
and Overall, 2021). There is, for example, evidence that divorce rates declined in
affected communities in the immediate aftermath of events like the 1995 Oklahoma
City bombing (Nakonezny et al., 2004) or the 2001 September attacks (Cohan et al.,
2009). On the other hand, life-threatening events externally generated by sudden
shocks may cause chronic stress and relational conflicts, which could contribute to
relationship deterioration. For example, divorce rates were shown to increase in the
areas affected by Hurricane Hugo in 1989 (Cohan and Cole, 2002).



Daniela Bellani and Daniele Vignoli 197

While the current pandemic partly recalls the settings associated with several
previous disasters, its duration and pervasiveness make it unique. A review of
43 studies (Vindegaard and Benros, 2020) has shown that the pandemic has led
to increased levels of anxiety and depression. There is also evidence that this
phenomenon has occurred across countries (Luo et al., 2020). As people attempt
to cope with negative emotions and the sense of being overwhelmed due to the
pandemic, substance abuse appears to have increased significantly (Rogers et al.,
2020). Thus, a number of scholars have observed that the COVID-19 pandemic has
challenged the functioning of couple relationships, generating (in many countries)
emotional obstacles that may be chronic or long-lasting, and that may hinder the
pursuit of close interactions (e.g., Pietromonaco et al., 2021).

In this study, we advance an analytical model that emphasizes the role of
three main stressors of couples’ relationship quality during the pandemic, namely,
emotional, paid work-related and organizational stressors. Inspired by the main
theories on relationships and family stress, this model guides our empirical analyses,
which are based on the results of an online survey conducted during the first wave
of the COVID-19 pandemic in France, Italy and Spain.

2 How the pandemic can shape relationship quality:
Theoretical relations

Figure 1 presents our adaptation of Pietromonaco and Overall’s (2021) conceptual
model on couples’ relationship quality during the pandemic. It suggests that direct
and indirect pandemic-related stressors associated with emotions, paid work and
organization are likely to impact relationship quality.

First, the pandemic may have directly influenced a couple’s emotional sphere
(arrow A). In some cases, the partners may have lost loved ones, or be afraid
that they or people close to them could die. The uncertainty associated with the
pandemic’s duration may have frustrated hopes of establishing a time frame for a
return to normality, thus generating emotional stress and pain (Holmes et al., 2020).
The pandemic might have also influenced the emotional sphere indirectly, through
the imposition of lockdown policies (arrow B). The state-imposed physical distance
from loved ones (e.g., friends and family members outside the household) may have
exacerbated the partners’ emotional distress. Generally speaking, isolation and a
lack of emotional support within the couple may have harmed relationship quality
(arrow H).

Second, couples’ pandemic-related stress might have further increased if they
had concerns about (paid) work, especially if one or both partners lost their job
or (part of) their income. As represented by arrow C, this was typically not a direct
consequence of the virus per se, but was, rather, the result of lockdown measures.
The COVID-19 outbreak has been accompanied by unprecedented disruptions to
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Figure 1:
A pandemic stress model for a couple’s relationship quality

Source: Own elaboration.

global economies, which has, in turn, led to income losses and high unemployment
rates (Dang and Viet Nguyen, 2021). Individuals who experience income or job loss,
or reduced working hours, are more likely to experience a decrease in relationship
quality (e.g., Blom et al., 2020; Brand, 2015; Kinnunen and Pulkkinen, 1998); see
arrow D. A job loss is one of the worst financial shocks a family can face, making it
extremely difficult for them to make ends meet, and to avoid distressing downstream
effects, such as a foreclosure or an eviction (Gama et al., 2021). In addition, the
pandemic has brought with it an enormous increase in economic uncertainty, fueling
negative future expectations for all workers, regardless of whether they lost their
jobs (Guetto et al., 2021). While the majority of the global population have not been
directly exposed to the virus and its economic consequences, most people have
been exposed to government restrictions and media-channeled shared narratives
of an uncertain future (Guetto et al., 2021; Vignoli et al., 2020). Widespread
uncertainty may have increased individuals’ concerns about their present and future
economic conditions, which may, in turn, have triggered relationship dissatisfaction
and conflict.

Third, (strict) stay-at-home orders have likely generated organizational challenges
for couples (arrow E). These orders have greatly influenced the organization of
domestic life (Ruppanner et al., 2021), with many people being forced to start
working or attending school from home. This shift to working from home has led
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to the blurring of temporal and spatial boundaries between home and work life
(Rudolph et al., 2021). Lowman (2021) has observed that in many families during
the pandemic home issues have become work issues, and struggles at work have
become entangled with home life. For instance, the lack of a commute may have
removed the time many people previously used to calm down from or reframe an
unpleasant day at work. Thus, remote working has hindered the division between
the workplace and the domestic sphere, which may have made it easy for partners
to transform their work struggles into marital conversations, instead of turning to
their colleagues to complain, seek solidarity or discuss work events. On the other
hand, working from home may have fostered relationship quality by increasing the
time partners have been spending together. Despite being potentially therapeutic
(Benjamin, 1998), the sharing of work-related issues with the other partner may
have “invaded” the intimate relationship, thus reducing the couple’s relationship
quality. Difficulties in balancing working from home and family life might have
been exacerbated by poor housing conditions due to overcrowding.

The organizational consequences of the COVID-19 pandemic might have also led
to lower levels of relationship satisfaction by aggravating time stress and negative
subjective feelings about the couple’s division of labor (arrow F). Clearly, by
definition, employment and organizational stressors interact with one another, as,
for instance, a job loss or a reduction in working hours can dramatically change the
time a person has available to spend at home (arrow G).

Importantly, our model emphasizes the role of micro, meso and macro char-
acteristics that may represent vulnerabilities — or possibly even strengths — that
contribute to important processes that influence couples’ relationship quality. Pre-
existing characteristics shape the association between the three life spheres and
couples’ relationship satisfaction, which can vary depending on the contexts in
which the couples are embedded (e.g., the national culture), their social networks
(e.g., the non-physical support offered by family and friends), and their individual
characteristics (e.g., gender).

A final element of the model requires clarification. Arrow H may be partly
counterbalanced by an adaptive process through which couples learn how to over-
come stressors and negative events, which can reinforce their relationship before
additional pandemic-related stressful events occur. Even if partners experience
negative emotions and high levels of stress that have a detrimental impact on their
relationship quality, they might be able to manage these stressful shocks through
their own interactions. Couples may also adopt a problem-solving approach for
managing changes to their emotional, paid work-related and organizational spheres
(Sebri et al., 2021).

3 Literature review
In the following, we present a brief review of the literature on the three specific

domains (emotional, paid work-related and organizational) that our theoretical
model considers to be crucially associated with relationship quality during the
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pandemic. It is worth noting that an exhaustive literature review is challenging to
provide at the time of writing, as the literature on this topic is growing rapidly.
We therefore narrow our review by focusing on studies that have examined the key
micro-, meso- and macro-level pre-existing characteristics that might moderate such
an association.

3.1 Emotional sphere

There is a considerable amount of evidence suggesting that the pandemic-induced
lockdowns have had negative emotional consequences for couples (e.g., Donato
et al., 2021). Although individuals in a relationship tend to experience less anxiety
and depression than never- or previously-married individuals (e.g., Goldfarb and
Trudel, 2019; Waite and Gallagher, 2001), being in relationship during the pandemic
has not necessarily represented a safety net (for the Indian case, see Ahmad et al.,
2020; for the Austrian, see Pieh et al. (2020).!

At the couple level, individual negative feelings triggered by either the pandemic
or the forced quarantine measures may have worsened the functioning of a
relationship. Stressful events can weaken relationship quality, as the individuals
affected by external shocks may be less likely (or able) to provide their partner with
emotional support (Reid and Reczek, 2011). This pattern has been observed during
the COVID-19 pandemic as well (Settersten et al., 2020). Pieh and colleagues’
(2020) cross-sectional study on the Austrian case indicated that during the pandemic,
relationship quality has been strongly related to mental health. In their study, they
found that poor relationship quality was negatively associated with symptoms of
both depression and anxiety.

Relational uncertainty can be defined as (among other aspects) uncertainty about
the partner’s commitment, and is another crucial factor in this context (Solomon
etal., 2016). Bellani and Vignoli (2020) found that “couples held in captivity” were
at risk of decreased relationship quality, particularly when the partners reported
experiencing stressors related to feeling lonely. It seems reasonable to assume that
perceptions of loneliness” are negatively associated with relationship quality, given
that individuals suffer when they cannot turn to their known support network to help
them manage unexpected shocks (Saltzman et al., 2020).

! Studies have shown that having a partner is associated with several positive outcomes. However,

it also carries a number of risks. If a couple is having difficulties (e.g., related to financial issues or a
lack of support from the partner), the partners’ satisfaction with their intimate relationship may suffer.
This may, in turn, lead to an increase in stress levels (Archuleta et al., 2011). Another crucial risk is the
contagion of negative emotions from one partner to another (Roberts and Levenson, 2001).

2 In psychology, loneliness is defined as the negative effect an individual experiences when she or
he perceives a discrepancy between his or her desired and actual relationships (Perlman and Peplau,
1981).
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H1: Couples experience a decrease in relationship quality during the lockdown
when a partner(s) experiences an increased sense of loneliness.

3.2 Paid work sphere

Research on romantic relationships has shown that economic hardship, unemploy-
ment and a shortage of jobs can threaten a couple’s relationship quality and stability.
Navigating economic adversity and job loss can have severe effects on the mental
health of partners (Lund et al., 2018), often leading to depression (Llosa et al., 2018).
Losing a job generally has a negative impact on a person’s well-being (Burgard et al.,
2012). Several studies have also identified a causal relationship between job loss and
declines in psychological and physical well-being (e.g., De Moortel et al., 2017).

Despite the efforts of European governments to alleviate financial distress during
the pandemic by providing massive amounts of welfare support, Mimoun et al.
(2020) found that people who were even temporarily underemployed or laid off
during the COVID-19 pandemic reported higher levels of distress than those who
were unemployed prior to the crisis.

H2: Couples in which a partner(s) loses a job andfor income are likely to experience
a decrease in relationship satisfaction.

3.3 Organizational sphere

A number of studies have noted the enormous time pressures couples were under
during the lockdowns (e.g., Craig and Churchill, 2021), especially if they had
children (Collins et al., 2021). The pressures faced by partners who wanted to
maintain their attachment to their job while also devoting their time and attention to
their children or other family members led to organizational issues.

Craig and Churchill (2021) found that as well as affecting how domestic life
was structured, the pandemic also modified couples’ time allocation patterns. The
primary consequence of these shifts has been the blurring of spatial and temporal
boundaries between paid and unpaid work (Craig and Churchill, 2021). A key
challenge in the organizational sphere that emerged during the pandemic was
the sharp increase in the level of unpaid work (Del Boca et al., 2020; Farre
et al., 2020). For example, evidence from Italy has shown that most of the extra
unpaid work caused by the crisis fell to women (Meraviglia and Dudka, 2021). In
particular, women’s child care duties expanded dramatically due to school closures.
D’ Ambrosio et al. (2020) explored the time allocation and well-being of couples in
several countries in the later stages of the pandemic (November 2020). They found
that the increase in the time women spent on child care during the pandemic was
much greater in Italy than in Spain or Germany, largely because of the longer school
closures in Italy.
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H3: Couples in which a partner(s) faces organizational struggles are likely to
experience a decrease in relationship satisfaction.

3.4 Moderation effects: Micro, meso and macro

The risk of experiencing worsening relationship quality is not equally distributed
between men and women. A gender gradient in the prevalence of various of mental
health disorders, such as depressive symptoms, has often been observed. It has
generally been established that women tend to suffer from depressive symptoms
more often than men; and that women are more likely than men to experience
psychological disorders after traumatic events (e.g., Boerma et al., 2016).

There are also some reasons to expect that the pandemic has hit women more
severely than men. Studies on gender inequalities during the pandemic have sug-
gested that even if both men and women have experienced negative psychological
consequences, they have been differentially exposed to stressors. On average,
women have been more exposed than men to worsening working conditions and
increasing work—family conflicts (Rubery and Tavora, 2020). Moreover, there is
evidence that the employment declines related to social distancing measures have
had a larger impact on sectors with high female employment shares. These gender
differences may be especially relevant in Europe, where women are generally less
likely than men to work in “essential” or “frontline” sectors; although they are more
likely to work in “teleworkable” sectors (Fana et al., 2020, p. 16). Dang and Viet
Nguyen’s (2021) study on China, South Korea, Japan, Italy, the UK and the four
largest states in the US found that women were 24% more likely than men to have
permanently lost their job during the pandemic, and that this trend was pronounced
in regions heavily affected by the virus.

An even more important factor that may have shaped the gender differences in
the consequences of the pandemic relates to the increased needs of children (e.g.,
in term of child care), but also of other family members (e.g., cohabiting parents).
Working women, and especially mothers, had been contributing far more than men
to unpaid housework and child care before the pandemic (e.g., Bianchi and Milkie,
2010). The outbreak may have further exacerbated pre-existing gender inequalities
in the division of domestic tasks within dual-earner couples. School and day care
closures due to the pandemic have likely put even more pressure on women to
assume care duties (for a review, see Croda and Grossbard, 2021; as well as Alon
et al., 2020). This, in turn, has generated further stress that may have affected
relationship quality.

In addition to micro-level moderation effects (gender in particular), meso-level
effects also play a pivotal role in relationship quality (Furfaro et al., 2021). For
instance, the lack of social support (e.g., by friends or family members, excluding
the partner) during the pandemic may have triggered or exacerbated depressive
symptoms and feelings of loneliness that could impede positive relationship adapta-
tion after the pandemic is over (Saltzman et al., 2020). As a number of studies have
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suggested, the presence and the strength of associational solidarity are important
to life satisfaction and happiness (e.g., Perry and Pescosolido, 2010). Research has
also shown that social networks influence well-being through the provision of social
support. This support may, in turn, influence depressive symptoms (Lin et al., 1999),
as well as marital quality (e.g., Holman, 1981).

Finally, there are various macro-level forces that may shape the effects of the
pandemic on family lives. The first phase of the pandemic affected the three
studied countries heterogeneously; e.g., in terms of the timing and the severity
of containment strategies. Moreover, the socioeconomic and institutional features
that characterize these national contexts might have had different levels of influence
on relationship quality. As Luppi et al. (2020) reported, the lockdown restrictions
reduced levels of physical intergenerational support. This loss of support might
have influenced the quality of couples’ relationships, especially that of couples with
children in countries such as Italy and Spain, where grandparental child care tends
to be more intensive. However, while the Italian government granted parents 30
additional days of parental leave, Spain has introduced the ‘“Plan MECUIDA” to
enable flexible employment and reductions in working hours (with corresponding
reductions in wages) for employees with care responsibilities. Among the other rele-
vant contextual characteristics are the differences in the three countries’ social policy
responses to COVID-19 (e.g., Luppi et al., 2021; Moreira et al., 2021). The Italian
government was the first of these countries to introduce a temporary suspension of
layoffs for economic reasons in order to protect employment, followed by Spain;
whereas no such suspension was implemented in France. In both Italy and Spain,
firms — including those operating in the many sectors not previously covered — were
authorized to use existing temporary layoft and wage support schemes. In France,
the main response was the development of short-term or flexible working hours
(Moizard, 2020).

4 Data and empirical strategy

Our analyses are based on the results of the online survey Intergen-Covid (Arpino
et al., 2020). Respondents were interviewed between April 14 and April 24, 2020,
in France, Italy and Spain during periods of strict home confinement. The survey
used CAWI (Computer Assisted Web Interviewing), and had a total sample size of
9,186 individuals, with approximately 3,000 respondents per country.

The questionnaire explored the core respondents’ experiences and emotions
during the first home confinement, including their feelings and social connections.
The survey company Lucid collected the data, while imposing representative quotas
at the country level by gender, age, region of residence and educational level.
Quota sampling ensured that the final sample was virtually distributed according
to the country benchmarks based on the statistics on key sociodemographic factors
provided by the national statistical offices. Additionally, we used post-stratification
weights to adjust for small deviations from the benchmark population statistics.
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4.1 Sample

We selected respondents aged between 20 and 60 in a co-residential relationship
(marriage or cohabitation).®> Our final sample was N = 3,587 (N = 1,197 for Italy;
N = 1,357 for Spain; and N = 1,033 for France).

4.2 Dependent variable

The dependent variable was the perceived change in the quality of the relationship
at the time of the interview compared to before the lockdown (before January 31,
2020, in Italy and Spain; and before January 24, 2020, in France). More precisely,
the respondents were asked the following question: “Since the first nationwide
restrictions in response to the coronavirus went into effect in your country (date),
have you experienced any of these changes?” A possible response was “worsened
relationship with partner.”” The dependent variable took the value of [1] if the
respondent reported experiencing a worsening of their relationship quality, and the
value of [0] otherwise.

4.3 Explanatory and control variables

We were interested in examining the association between the change in relationship
quality and the shifts in the emotional, paid work and organizational spheres during
the first lockdown. Accordingly, we used the following main explanatory variables.
Our indicator for the emotional sphere was having felt more lonely (whether the
respondent did or did not feel lonely most of the time or often during the week before
the interview). We relied on two indicators for the paid work sphere: namely, having
lost one’s job or having lost income.* Finally, our indicator for the organizational
sphere was whether the respondent reported having more difficulties with organizing
work (or school) from home.?

3 We excluded from our analysis those aged 60 or older because if they experienced partnership

instability, they would fall into the “gray divorce” category (Brown and Lin, 2012), which is a distinct
phenomenon.

*  The question related to job loss and income loss was as follows: “Since the first nationwide
restrictions due to the coronavirus went into effect in your country (date), have you experienced any of
these changes? (Tick all that apply).” The potential answers were “suffered income loss” and “job loss.”
> The question related to organizational issues was as follows: “Since the first nationwide restrictions
due to the coronavirus went into effect in your country (date), have you experienced any of these
changes? (Tick all that apply).” The potential answer was “difficulties with organizing work or education
from home.”
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Table 1:
Descriptive statistics

Variable Mean Std. Dev. Min Max
Gender 441 497 0 1
Age 43.5 10.6 20 60
Country

Italy 334 472 0 1

Spain 378 485 0 1

France 288 453 0 1
Network support 424 494 0 1
Educational level:

Primary or less .085 279 0 1

Secondary 451 498 0 1

Tertiary 464 499 0 1
In cohabitation (not in a marriage) 297 457 0 1
Feeling more lonely 341 474 0 1
Feeling more depressed 519 .500 0 1
Income loss 481 .500 0 1
Job loss .090 287 0 1
More organizational issues .180 384 0 1
At least one child aged 0-17 516 5 0 1

The following variables were also included in the equation: gender; age (in its
linear form); country; having received understanding and emotional support from
family members and/or friends during the lockdown (this operationalized the meso-
level dimension related to the network of support); educational level (low: below
upper secondary education, ISCED 0, 1 and 2; medium: up to upper high school,
ISCED 3 and 4; and high: tertiary education, ISCED 5 and 6); partnership form
(cohabitation or marriage); and having or not having at least one child younger than
17 years old.

The overall composition of the sample is illustrated in Table 1.

First, we present descriptive findings concerning the three spheres of interest. We
analyzed the results for the three countries because of their small country-specific
samples, and used country-specific weights to offer estimates adjusted according to
the sampling quota scheme. Second, we report the average marginal effects (AMEs)
of the emotional, paid work and organizational domains on relationship quality
by using logistic regression models. Finally, we present moderation models by
segmenting the analysis by gender, emotional support from social networks (family
and/or friends) and country.
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Figure 2:
Percentages of couples with a decline in relationship quality during the lockdown, by
emotional, paid work and organizational spheres
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5 Results

The overall share of respondents who reported a decline in partnership quality was
11.86%. Broken down by country, this share was 12.51% in Italy, 11.31% in Spain
and 11.83% in France. Figure 2 reports the weighted percentage of respondents
who said they experienced a decrease in relationship quality according to the three
domains. As expected, the respondents who experienced more frequent feelings of
loneliness during the lockdown reported the highest rate of reduction in relationship
quality (approximately 21%). For those who lost a job, the corresponding percent-
age was roughly 18%. The relationship between the decrease in relationship quality
and the variable of feeling lonely more often was statistically significant at the .01
confidence level. This was also the case for those who had experienced both a job
loss and organizational difficulties.

Moving on to the multivariable logistic regression models, Table 2 displays the
coeflicients of the association between the emotional sphere and relationship quality
in their log-odds form. Model 1 represents the baseline, controlling for gender, age,
country, the level of emotional support received from social networks during the
lockdown, educational level, partnership form and having a child younger than
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Figure 3:
Average marginal effects of the variables related to the “emotional sphere” on
relationship satisfaction — computed from Table 2

Felt more lonely -

-.05 0 .05 A .15
AME

® Emotional sphere + all predictors
Emotional, employment, and organizational spheres + all predictors

17 years old.® In Model 2, we added the other spheres’ indicators to the baseline
model in order to compare the results both with and without the controls related to
other spheres.

Figure 3 graphically reports the AMEs of the indicators of the emotional sphere
for two models (i.e., M1 and M2 of Table 2). As expected, we found that the
respondents who had experienced an increase in feelings of loneliness were more
likely to report a decrease in relationship quality during the lockdown compared
to those who had not experienced such feelings. The AMEs were statistically
significant, at between 13 and 14 percentage points (p < .01). Thus, our findings
(partly) support H1.

We then explored the relationship between the paid work indicators and rela-
tionship quality. Table 3 displays the results of logistic regression models when
testing to determine whether there was an association between job/income loss and
a worsening of relationship quality. Again, the table first reports the coefficients
related to the basic model (M 1), and then adds the indicators of the other spheres of
interest (M2).

Figure 4 reports the AMEs of having experienced a worsening of relation-
ship quality due to paid work-related variables such as income and job loss.

6 We ran robustness checks in which we included in the model the age of the youngest child and the

number of children. The results did not change (results are available upon request).



209

Daniela Bellani and Daniele Vignoli

T >d, co >d,, ‘10 > d,,, 'seseyuared Ul dIe SIOLD PIEpUR)S :9JON

810° o 6¥0° €90° €€0° L0 110° 160 a0’ 2 opnasd
(44! $90T €01 LSET L6T1 7861 $00T L8S€E L8S¢E SUONeAISqO
(ze) (805" (66T) (8¢€) (9€2) (802) (¥0T) (oddns yiomyou oN = Joy)
0S¥ €50° 8€T— 61¢ 6L0"— 1LT— €60 uoddns yromioN
(0ze) (6£7) (¥ST) 05" (¥82) (Lse) (zeD) (661°) (861
+CSS L3¢ w018 oyl WL 906 sTT =99 wOLY L1> Pl & Sutaey
(99¢) (6¥7) (1sz) (4] Ww1e) (sLe) @) (0TT) ar1e)
98Y’ w8YS 081 wLOT'T 143 w8071 LSO~ =£6S =S50S (aBerurew ur = “Joy) UONEIIQeYod U]
aLy) (€€€) (68€) (825) (r6€) orr) (81€) (6LT) (L)
114 SIT— LY0'— 81" 811~ €I 680~ €01~ 6€0° Areniay,
(Ter) (062) aov) (z8%) (0s€) (zor) (182) (s¥T) (L£T)
08¢’ 60— 8€0° 181 9I¢— LTT— €10’ 891~ LY0'— Arepuosag
(Arewg = "joy) uoneonpyg
(€92) (§92) (8¢€) 812) (961" (S81)
06T €6T— S80'— 810° 990° LOO— douel
(1ey) (19¢) (429 9re) (982" (LLe)
801" 6L~ 69T 09¢'— 900"~ S60'— uredg
(A1) = “Joy) Anuno)
(S10) (€10) (€10) (1209 (L10) (S10) 109 (010" (010"
910’ 00— €10~ 1o 00’ 800 100~ 900° 00’ a3y
(00€) (0s2) aye) (Tsy) (90€) (L0T) (z0T)
(4]0 =089~ wxSL9"— sel 089"~ 9PE— L06€— (uewoM = "Joy) JopuaD
(18y) (ost) 19) (€L5) Lov) ar19) (€8€) (1ze) (6£€)
810° Sr9° OTTT 96¢ we— L8T 9Ly’ 10¥° 86¢” SSO[ qof
(80€) (092) (€¥T) a¥s) (182) aye) (8€7) (L0T) (¥0T)
00— w109 S00° +£€6° 1418 LY 6LT L0Pe S6T SSO[ dwodu]
}I0M)dU }I0M)U duesy uredg e uu uWOM s10321paad saaayds s10391paxd
yoddns yya ja0ddns noyp (030\) (9 (S Auo Auo IR ELATN + surpseq
(610D (81D (23] (€M) (T (I

SPPO 3077 *SonSLIdIBIRYD [enpIAIpUl pue  d19yds judwfojdurd,,
3Y) 0} pPIje[dI SIqeLIEA Jo Uondunj € se Ayjenb diysuone[aa SUIUIS.IOM JI0J S[PPOW UOISSAIZII I1SISO] JO SILIIS B WIOIJ SIJLUWIN)ST]

'€ dIqeL



210 COVID-19 and relationship quality

Figure 4:
Average marginal effects of the variables related to the “employment sphere’ on
relationship satisfaction — computed from Table 3
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The respondents who said they had these experiences were more likely to report
a decrease in relationship quality than those who did not. The AMEs were positive
— with a magnitude of approximately 3—4 percentage points — but not statistically
significant in the case of job loss (even if they were very close to a 10% level of
significance).” Accordingly, H2 is not supported by the data.

Finally, Table 4 displays the log-odds related to the association between the
organizational sphere and the dependent variable. As above, Model 1 contains the
coeflicients related to the basic model, whereas Model 2 also includes the indicators
related to the other spheres.

In Figure 5, we can observe that the AMEs were positive (between five and
six percentage points) and statistically significant at the 5% (M1) and 10% (M2)
levels. This suggests that having more organizational burdens was associated with
decreased relationship quality. Thus, our findings support H3.

7 At the onset of the analysis, we included all control variables in a stepwise fashion (the results

are available upon request for all models from Tables 2—4). The only difference we noted was that in
Table 3, the variable “income loss” was significant once the model excluded the presence of a young
(under age 15) child in the household.
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Figure 5:
Average marginal effects of the variables related to the “organizational sphere” on
relationship satisfaction — computed from Table 4
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5.1 Pre-Existing Characteristics

Models 3 and 4 of Tables 2—4 display the results of the logistic regression models
with the sample segmented by gender (M3 for women and M4 for men). Models
5, 6 and 7 of Tables 2—4 report the log odds for the three countries separately (M5
for Italy, M6 for Spain and M7 for France). Finally, Models 7 and 8 display the
coefficients of two population groups, namely, those who did and did not receive
emotional support from social networks.

In Figure 6, we report the AMEs corresponding to M2 of Table 2, as well as
those that are related to M3 to M9, for each sphere of interest (Panel a: emotional,
Panel b: employment and Panel c: organizational). The figure suggests that there
were no differences by gender, support network or country for the “felt more lonely”
indicator.

Focusing on the employment sphere, Panel b shows that, compared to the general
M2 of Table 3, there were no significant differences by gender in the association
between income/job loss and relationship quality (M3 and M4). However, when
we consider each country individually, we see that in Spain, there was a positive
and significant (at the .1 level) association between income loss and worsening
relationship quality. In France, but not in Italy and Spain, we observed a positive
association (significant at the .1 level) between job loss and worsening relationship
quality. Moreover, Panel b shows that the respondents who had experienced income
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Figure 6:

Average marginal effects of the variables related to the ‘“emotional sphere,” the “paid
work sphere” and the ‘“organizational sphere’ on relationship satisfaction by gender,
country and support network — computed from Tables 2—-4
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loss and were not receiving emotional support from family/friends were more likely

to report worsening relationship quality (AME = .07, significant at the .05 level).
Finally, Panel c graphically presents the results from M2 to M9 of Table 4. The

panel suggests that men in particular reported experiencing a more severe decline in
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relationship quality when they were facing organizational issues. We observed no
national differences or dissimilarities according to the level of network support.

6 Conclusions and discussion

As part of the “circuit breaker” policies designed to halt the spread of COVID-
19, the governments of Italy, Spain and France (among many others) decided to
impose highly restrictive lockdown measures from March to May 2020. “Non-
essential” services were either severely limited or completely shut down, and
the majority of workplaces, schools and universities closed. Home confinement
measures, imposed as part of nationwide movement restrictions, forced household
members to live together at home for several weeks. Our study looked at whether
and how relationship quality declined during this strict lockdown period based on
the changes survey respondents reported experiencing in their emotional, paid work
and organizational spheres.

We found that relationship quality decreased for a non-negligible part of the
population in all three countries. Moreover, our results provide evidence that
this decline in relationship quality was mostly driven by emotional stressors. We
also observed a somewhat limited effect for the organizational sphere: i.e., more
difficulties in organizing working from home resulted in higher levels of anxiety,
stress and depression; and, in turn, higher levels of relationship conflict.

These negative effects on relationship quality appeared to be relatively similar
regardless of the respondents’ gender, level of network support or country. What
seemed to be most striking about the characteristics associated with declines in
relationship quality was their regularity across countries with distinctive cultures
and different welfare arrangements. This may have been due to the severity of the
lockdown measures in the three societies. Future research should examine whether
our findings are transferable to countries where the responses to the COVID-19
pandemic were milder.

This study has several limitations. First, as a self-reported measure of worsening
relationship quality during the lockdown, our dependent variable may have been sub-
ject to several sources of bias, such as social desirability bias and ex-post rational-
ization. However, the collection of data while the pandemic was at a peak was also a
strength, as it minimized potential recall bias, which will likely affect future studies
based on surveys employing a retrospective approach. Second, the results may not
be entirely generalizable because the data were based on an online survey, which
could only target the population with an internet connection. However, online data
collection was the only possible option during the lockdown. Moreover, using quota
sampling and post-stratification weights, we made the sample representative of the
national populations with respect to key sociodemographic variables. Performing
quota sampling ensured that the final sample was virtually distributed according
to the country benchmark statistics on key sociodemographic factors provided by
the national statistical offices. Additionally, we used post-stratification weights to
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adjust for small deviations in the sample from the benchmark population statistics.
Finally, because we needed to keep the questionnaire of our online survey as short as
possible (Revilla and Ochoa, 2017), our data did not include more suitable markers
of the three spheres of interests. This was especially the case for the organizational
sphere. Future studies using new surveys with retrospective designs may be able to
overcome these limitations.

We conclude by highlighting the importance of conducting follow-up studies. Our
analysis was confined to the examination of the short-term consequences of the
pandemic, and only scrutinized the potential negative consequences of the lockdown
experience. This is because even if a decrease in relationship quality does not
lead to union dissolution, it increases the risk of instability. Studies based on the
insights of marriage practitioners and family life educators have stressed that early
interventions can prevent couples who are experiencing relationship stress from
allowing the stress to become chronic, and, eventually, to cause them to separate
(e.g., Cordova et al., 2001, 2005). Indeed, certain precautionary actions have been
shown to lessen the negative impact of the pandemic on the psychological sphere,
and to reduce levels of stress, anxiety and depression. Intervention approaches
that provide emotional support and promote social cohesion would be useful for
improving couples’ well-being both during and immediately after a lockdown or a
new pandemic wave (Wang et al., 2020). Future investigations, in line with other
recent studies (e.g., Schmid et al., 2021), should also examine the potential positive
effects of the pandemic on relationship quality, especially during the most advanced
stages of the COVID-19 crisis. It will be crucial to determine what happened to
couples’ relationships after some time has passed since the initial emergency; as
couples may have found ways to adapt to a new form of family life organization,
with implications for their relationship quality.
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Narratives of the future and fertility
decision-making in uncertain times. An
application to the COVID-19 pandemic

Raffaele Guetto'* ', Giacomo Bazzani' ' and Daniele Vignoli'

Abstract

The sociological and demographic literatures have widely demonstrated that fertility
decisions are shaped by individuals’ previous life experiences and socioeconomic
status — i.e., the “shadow of the past.” However, rising uncertainty in contemporary
societies necessitates an analytical framework that acknowledges the influence
of the future in the fertility decision-making process. Based on the Narrative
Framework, we argue that personal narratives of the future, and their constitutive
elements of expectations and imaginaries — i.e., the “shadow of the future” —
represent crucial drivers of fertility intentions under conditions of uncertainty. Our
arguments are tested empirically by exploiting the exogenous uncertainty shock
provided by the COVID-19 pandemic, and unique data we collected during the
Italian lockdown. Results suggest that, because of COVID-induced uncertainty,
subjective perceptions and personal narratives of the future — also shaped by
media “shared narratives” — gained the upper hand over the shadow of the past in
influencing fertility intentions. In addition, we provide evidence of a causal impact
of shared narratives of the future on fertility intentions through an online experiment
simulating a “real” exposure of the respondents to a new media narrative on the
expected length of the emergency.

Keywords: uncertainty; fertility; COVID-19; narratives

1 Introduction

Uncertainty — a condition with unknown probability distributions of future outcomes
— represents an intrinsic characteristic of contemporary societies. The ideas of “risk
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society,” “reflexive modernity,” or “liquid modernity” describe a historical trend of
the last decades in which uncertainty is a new feature of social change (Bauman,
2000; Beck, 1992; Giddens, 1991). More than a century ago, Karl Marx designated
modernity itself as a novel era in which “all that is solid melts into air” (1848/2020,
p. 475), but the increasing speed of technological change, the constant flows of
financial capital across the globe, labor market reforms and, more recently, climate
change and its social consequences have expanded the sources of uncertainty.
These conditions of uncertainty affect private lives (Sennett, 1998) and family life
courses (Kreyenfeld et al., 2012; Mills and Blossfeld, 2013). Embedded in such a
contemporary scenario, the COVID-19 pandemic of 2020, and the responses to the
outbreak, escalated the uncertainty at the core of the public debate and personal
lives. Policy-makers, but also scientists, have no clear answers to the questions of
how long the pandemic will last, and what the real consequences will be for public
health, as well as for other social and economic outcomes. Especially in countries
that implemented nationwide lockdowns, people started to feel insecure in their
daily lives due to the risk of contagion, which also depended on others’ “safe”
behavior. The possibility of losing one’s job and/or having a reduced standard of
living is a widespread renewed source of concern in response to a looming economic
future that nobody can forecast, even in the short term. This additional condition
of uncertainty can be seen as an ancillary outcome of globalization, as the rapid
diffusion of the pandemic is also related to the large volume of exchanges and global
interdependencies (Kaufmann, 2009).

Thus, while media reports speculated about a surge in “corona-babies” conceived
during the pandemic and its related lockdowns, it seems plausible to expect an
additional negative impact on family formation due to the increasing uncertainty
about the future, at least in high-income countries (Aassve et al., 2020). In
this article, we explore the consequences that the rising uncertainty induced by
the COVID-19 pandemic may have for fertility intentions. The latter reflect the
combined effects of desired fertility and situational constraints (Billari et al., 2009),
and have been generally regarded as a fairly reliable predictor of behavior, provided
that a time frame for their realization is set (Schoen et al., 1999; Westoff and Ryder,
1977).

The pandemic occurred within a context of demographic change in which fertility
rates in many countries in Europe and the US had been declining during much
of the 2010s. The underlying nature of this decline is still a conundrum for
demographers and sociologists. Fertility decreased dramatically both in already low-
fertility countries of Southern Europe that were severely affected by the economic
and social consequences of the Great Recession; and in Nordic countries such
as Norway and Finland, which experienced an almost immediate recovery of
economic growth, and where the institutional context continued to provide a more
favorable environment for childbearing. There have been several empirical attempts
to understand the reasons underlying the fertility decline after 2008, but even studies
that simultaneously included several indicators of economic conditions, such as the
unemployment rate, foreclosure rates and the cost of public debt, were not able to



Raffaele Guetto et al. 225

fully explain the relatively homogeneous fertility contractions that Western societies
are currently facing (e.g., Comolli, 2017; Goldstein et al., 2013; Matysiak et al.,
2020; Schneider, 2015). This is because, we posit here, objective indicators of
individuals’ employment and economic conditions subsume the “statistical shadow
of the past” (Davidson, 2010, p. 17), which tells us little about the uncertain future
that people experienced during the crisis.

We argue that research on fertility decisions in uncertain times needs to partly
shift its perspective, recognizing that uncertainty is a forward-looking notion. The
study of the influence of the future in decision-making processes has a long tradition
in the social sciences, and there has been renewed interest in this topic in recent
years. We rely on the Narrative Framework for the analysis of fertility intentions
(Vignoli et al., 2020a, 2020b), which is based on recent developments in economic
sociology on decision-making under conditions of uncertainty (Beckert, 2016;
Beckert and Bronk, 2018). This future-oriented framework represents a novelty in
the study of fertility decision-making processes, and it is obviously applicable to
the analysis of the consequences of the COVID-19 emergency. The pandemic, and
the related lockdowns, indeed represent a situation in which the ordinary temporal
orientation is suspended: the degree of “clarity” with which the future is imagined is
reduced, and the future horizon is “contracting” because forecasting is more difficult
than it was before (Mische, 2009, p. 700). During the pandemic, the expected future
has been shaped by individuals’ direct exposure to the SARS-CoV-2 virus — i.e.
by their own or their close relatives’ exposure to contagion and subsequent social
isolation, hospitalization, or even death — and the economic consequences of the
pandemic, such as job loss or temporary inactivity due to a lockdown. However, for
the majority of the population who have not experienced severe health and economic
consequences due to the pandemic, expectations are shaped by the spread of shared
narratives of an uncertain future (Vignoli et al., 2020b), especially those channeled
by the media and related to the diffusion of the virus, government restrictions and
the scientific debate about when the pandemic will be over (Egidi and Manfredi,
2021).

In Italy, our case study, the COVID-19 disaster has created an enormous
uncertainty shock, which, without operationalizing the whole Narrative Framework,
allows us to make a first explorative attempt to test empirically the influence
of the “shadow of the future” (Bernardi et al., 2019, p. 4; Huinink and Kohli,
2014, p. 1303) on fertility intentions under conditions of uncertainty. Italy was
affected more strongly by the 2008 recession and by the public debt crisis than
many other industrialized countries. While Italy had a total fertility rate of 1.46
in 2010, it reverted to a lowest-low fertility regime in 2019, with a total fertility
rate of 1.29, which was the lowest in Europe. On top of that, Italy was the first
country in the Western world to be severely hit by the COVID-19 pandemic,
with Italians experiencing the longest complete and nationwide lockdown, which
started on March 9 and ended on May 4, 2020. Because of COVID-induced
uncertainty, subjective perceptions and personal narratives of the future — which
are also influenced by media-channeled shared narratives — may gain the upper
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hand over the “shadow of the past” for fertility intentions. What has happened to
childbearing plans during this unexpected period of uncertainty about the future?
Have fertility intentions been negatively affected by the pandemic? Can the impact
of the pandemic be explained by people’s objective exposure to the virus and its
related socioeconomic consequences, or is it better grasped by exploring people’s
rising uncertainty about the future, which has also been spread by the media?

To address these questions, we make use of unique data that we collected
during the spring 2020 lockdown on a sample of Italians of reproductive ages.
We measured individuals’ expectations concerning the duration of the pandemic
emergency and family imaginaries, contrasting their effects on fertility intentions
during the lockdown with those of past experiences, and the individuals’ objective
levels of exposure to the pandemic and its socioeconomic consequences. In addition,
we provide empirical evidence of a causal impact of shared narratives of the future
on fertility intentions by making use of online experimentation, an innovative
approach to the study of the impact of the future in decision-making processes.
Our experiment simulates a “real” exposure of respondents to a new media nar-
rative. Respondents were randomly assigned to read different mock news bulletins
concerning the expected end of the pandemic emergency in Italy, each of which
presented a different expected duration of the crisis before a return to normality. We
then compared their post-treatment and pre-treatment fertility intentions.

2 Uncertainty and fertility: The Narrative Framework

Much of the literature on fertility is based on the study of the social determinants
of fertility, which mainly accounts for the influence of what already happened in
previous stages of the life course, and thus considers factors such as educational
attainment, previous (un)employment episodes and partnership histories (Barbieri
et al., 2015; Busetta et al., 2019; Kreyenfeld et al., 2012; Vignoli et al., 2020c).
These experiences are shaped during socialization and by personal predispositions,
like risk aversion or time discounting preferences, which may also have a direct
influence on fertility choices (Bellani et al., 2021; Schmidt, 2008). Psychological
predispositions, cumulative past experiences over the life course and the present
socioeconomic status are the standard elements usually identified as determinants of
fertility intentions and behaviors (Busetta et al., 2019; Dantis and Rizzi, 2020; Mills
and Blossfeld, 2013; Vignoli et al., 2012), and are aspects that need to be controlled
for in any empirical model of fertility intentions. However, this “driven-by-the-past
framework” (Seligman et al., 2013, p. 127) makes agency and choice difficult to
understand, as fertility decision-making is a complex process that is influenced, but
not determined, by past experiences.

The influence of the future on the course of action is difficult to conceptualize
and operationalize in empirical research. The pragmatist philosophical tradition
devoted special attention to the role of the future in the course of action. Following
this approach, we can posit that future expectations are not just determined by
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pre-existing cognitive schemas or typification (Schiitz, 1962), but are deeply imbued
with imaginative capacity (Dewey, 1922/1930; Mead, 1932/2002). Of course, not
all human actions are the result of deliberative thinking. According to Dewey, the
ordinary course of action is an unreflective flow of activities in which “habits
do all the perceiving, recalling, judging, conceiving and reasoning that is done”
(1922/1930, p. 177). However, the ordinary, unconscious course of action can be
interrupted by the emergence of conflict between “different habits, or by the release
of impulses,” or when the actor is confronted with a “new and surprising situation”
(Beckert, 2016, p. 54) in which the expected outcome of the ordinary routine no
longer seems to apply. At this point, people experience uncertainty about the future,
and the deliberative process emerges, as the situation requires a (new) judgement.
In a situation of uncertainty, past experiences and expectations come into play in an
imaginative “dialogue” in which “competing possible lines of action” are considered
because ‘“deliberation is an experiment in finding out what the various lines of
possible action are really like” (Dewey, 1922/1930, p. 190). The influence of the
future in fertility plans has previously been considered in the New Home Economics
approach (Becker, 1981) and the psychological Theory of Planned Behavior (Ajzen,
1991; Ajzen and Klobas, 2013). However, these approaches undermined the role
of human agency, and failed to provide a systematic framework to account for its
importance in explaining fertility dynamics.' The Narrative Framework — presented
in Figure 1 — identifies the key elements that are involved in this future-oriented
deliberative process: expectations, imaginaries and personal narratives of the future,
which define what can be referred to as the “shadow of the future” that influences
the decision-making process.

The figure represents the different steps of a stylized decision-making process.
Each element of the framework stems from the previous ones, but can also exceed
them and have an independent effect on fertility decision-making. Although these

' From a microeconomic perspective, Becker (1981) and the New Home Economics consider fertility

behavior as an individual action oriented toward utility maximization. Expected utility is a forward-
looking concept, even though the concept of utility remains largely undefined (Strandbakken, 2017).
The application of a strict economic approach to fertility behavior may create an unrealistic type of
family agency, in which individuals calculate and discount the actual cost of a child in the light of future
utility (Caldwell, 1982). Usually, human actions are a mix of different types of agency (Emirbayer
and Mische, 1998; Weber, 1922/1978). Fertility decisions are particularly complex decisions in which
interests, values, opportunities and social ties interact (Vignoli et al., 2020a, p. 30). According to the
Theory of Planned Behavior (TPB) (Ajzen, 1991), an action is the result of actors’ attitudes toward
the behavior, subjective norms (dependent on the relevant others’ perceptions of the behavior) and
perceived behavioral control (self-efficacy) (Ajzen and Klobas, 2013). Perceived behavioral control
is clearly a forward-looking concept. However, the TPB set of elements still relies on a deterministic
approach to fertility behavior, disregarding an individual’s capacity to deviate from the expected course
of action. Hence, from our perspective, the TPB misses one crucial element in its forward-looking
approach: namely, the imaginative capacity of human agency. Moreover, the empirical validation of the
TPB is highly problematic and much debated (Schoen et al., 1999), especially in terms of the role of
background factors and structural constraints (Mencarini et al., 2015).
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Figure 1:
The Narrative Framework for the analysis of the fertility decision-making process

elements are not meant to follow any strict order in actual decision-making, from
an analytical point of view, it is useful to start considering psychological predisposi-
tions, past experiences (B) and current (socioeconomic) status (C), which represent
a set of opportunities and constraints for childbearing plans. A recent stream of
literature has introduced personal perceptions (D) of past and current experiences
as a way to introduce agency into empirical models of fertility intentions and
behavior, and they account for the fact that people may react very differently
to the same objective experiences and economic conditions (Kreyenfeld, 2010,
2015). Individuals’ perceptions have been found to play an independent role net
of objective indicators of individuals’ past and current labor market situations
(e.g., Bhaumik and Nugent, 2011; Fahlén and Oldh, 2018), and to moderate the
impact of these indicators on fertility intentions (Vignoli et al., 2020d) and behavior
(Kreyenfeld, 2015). This approach is in line with the Thomas theorem, which posits
that the interpretation of a situation causes the action (Thomas and Thomas, 1928).
While perceptions of insecurity are related to individuals’ current circumstances,
they obviously refer to possible future events or threats. However, individuals’
subjective evaluations of the (in)security of their current conditions only implicitly
entail a reference to the future. In this sense, perceptions are somewhat “in between”
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the shadow of the past and the shadow of the future. To address theoretically and
empirically the role of uncertainty in fertility decisions, a conceptualization that
explicitly acknowledges its forward-looking nature is needed.

In Figure 1, expectations (E) are the first step into the shadow of the future, as
they represent what people expect will happen in the future based on the available
information. Although expectations may arise from past experiences, they are often
connected to a shadow of the future, and, thus, become an independent source of
agency. For instance, working with a fixed-term contract may not negatively affect
an individual’s fertility intentions if he/she believes that economic growth will be
strong or that permanent employment opportunities will increase.

However, expectations do not account for the full influence of the future on
the course of action, as imaginaries (F) may shape and deviate from an expected
future. Imagination is the capacity to place oneself in one or more imagined
situations, while also hypothesizing alternative courses of action and their effects.
But imagination, more radically, also allows individuals to imagine a possible future
that cannot be deduced from their present circumstances. Personal imaginaries may
be easily influenced by social norms and relevant others’ opinions, but may also
deviate from them, and can thus move the decision-making process in a different
direction. For instance, while the two-child norm is widespread in wealthy countries
(Sobotka and Beaujouan, 2014), a personal family imaginary may revolve around a
one-child or even a childless family. Imaginaries constitute a less abstract point of
reference than social norms because they represent wishful (or fearful) projections
into the future, which arise from the capacity of human agency to shift away from
the expected course of action (Emirbayer and Mische, 1998). Imaginaries may play
a crucial role in decision-making, and especially when making decisions that are
likely to have complex and long-term outcomes, as in the case of fertility decisions.
Long-term outcomes cannot be forecast, and/or each possible future may involve
both positive and negative expectations. A normative orientation related to personal
imaginaries (“How I would (not) like the future to be”) may come into play and
orient deliberation, shedding a special light on the different pros and cons implied
by the available options, and thus help to orient the decision. A psychological
mechanism compatible with the importance of imaginaries can be found in the
“affective forecasting theory,” which posits that people base their decisions on
affective forecasts; i.e., on their predictions about their own emotional reactions
to future events (Wilson and Gilbert, 2003). Demographic research has shown that
the happiness of parents-to-be increases before childbirth (Myrskyld and Margolis,
2014), and that the anticipation of an increase (or a decrease) in one’s own happiness
from having a(nother) child may influence the decision to have the child at all
(Billari, 2009). According to the Narrative Framework, family imaginaries represent
the source of the “expected happiness” from childbearing, and, thus, have a dual
effect on the cognitive process of deliberation. First, they provide a frame in which
the current status (C) and the perception of the current status (D) are interpreted and
evaluated, and which cannot be reduced to expectations (E), such as whether or not
the (un)employment situation influences childbearing plans. Second, they represent
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an independent source of a conscious desire for a change in the future; i.e. they may
provide a life goal, irrespective of the shadow of the past and (more or less plausible)
expectations.

Personal narratives of the future (G) reflect the contingent plan for reaching the
goals set by the imaginaries. As Figure 1 suggests, narratives do not just add an
additional element to the framework; rather, they represent the less abstract level
of the decision-making process, in which the shadow of the past, expectations and
imaginaries find their proper places, and, at this level, influence fertility intentions
(Vignoli et al., 2020a). All previous elements in the framework are selected,
interpreted and included in a personal narrative of the future, which also entails
a hypothetical course of action and the causal interconnection of these elements.

Life course decisions like fertility decisions necessarily involve a conscious
narrative of the future, which embodies the causal path that people deem necessary
to reach their imagined goal. Expectations, imaginaries and narratives of the future
might facilitate or inhibit fertility in conditions of uncertainty. They might foster
fertility in line with the socio-psychological uncertainty reduction framework from
Friedman et al. (1994), who argued that more economically vulnerable women
may respond to uncertain life prospects by choosing to become a mother, which
gives meaning and stability to their lives. However, empirical evidence suggests
that people, and especially young people, usually build their personal narratives to
act in accordance with a condition of economic uncertainty in order to avert risk
(McDonald, 2002; Schmidt, 2008). Young adults tend to postpone making long-
term, binding decisions, such as decisions about marriage and childbearing, until
they become more settled in the labor market (Mills and Blossfeld, 2013), and such
tendencies may be particularly strong in a country like Italy, which is characterized
by the “postponement syndrome” (Livi Bacci, 2001), and where the perceived
economic preconditions for family formation seem very high (Vignoli et al., 2020b).
Moreover, a family imaginary may revolve around the desire to remain childless.
For these individuals, all of the previous elements of the Narrative Framework play
only a marginal role in defining the personal narrative that influences their fertility
decisions.

Individual actors are not the only “authors” of their own narratives of the future,
as they are influenced by factors external to them, in the form of context and
shared narratives (A). The “context” usually considered in comparative analyses
of fertility is related to the institutional setting, prevailing values and long-term
cultural continuities (Balbo et al., 2013). However, above and beyond the influence
of these contextual factors, a last element of our Narrative Framework is represented
by shared narratives (A): i.e. narratives of the future adopted by relevant others such
as parents and peers, or conveyed by the media (Vignoli et al., 2020b). Parental
pressure is likely to influence young people’s family plans, especially in a “strong
family” setting in which young adults tend to leave their family of origin relatively
late, such as in Southern European countries (Billari, 2004). This is a situation that
may not apply to other Western European countries, where the influence of peers
may be more relevant (Di Giulio and Rosina, 2007; Guetto et al., 2016). However, in
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recent years, a major source of influence in globalized societies is the unprecedented
access to press and new (social) media, which may shape individuals’ perceptions,
expectations and imaginaries.

Media-channeled shared narratives have started to play a major role in spreading
feelings of uncertainty about the future in recent decades, and the media coverage of
economic issues has increased substantially, especially after the 2008 crisis, in both
Europe and the US (Baker et al., 2016). This constant (over-)flow of information,
which was further intensified after the start of the pandemic (Altig et al., 2020), is
likely to exacerbate individuals’ feelings of uncertainty about the future because of
the prevailing tone and angles of media reports (Alsem et al., 2008; Dréger, 2015).
Schneider (2015) suggested that press coverage comes closer to measuring the
sentiments that shape economic uncertainty and that affect fertility decisions than
actual economic constraints. More recently, the European sovereign debt crisis has
received considerable attention in the media, and the simplified narratives presented
in the press have served as a multiplier of uncertainty, contributing to shrinking birth
rates (Comolli and Vignoli, 2021).2

3 Adapting the Narrative Framework to the COVID-19
pandemic

In this paper, we propose an application of the Narrative Framework outlined above
to the study of fertility intentions during the COVID-19 pandemic outbreak, with
an empirical focus on the first nationwide lockdown implemented in Italy. Although
this empirical exercise does not aim to operationalize the whole theoretical scheme
presented so far, two sets of hypotheses refer to the “shadow of the past” of COVID-
induced uncertainty (Hypotheses Hla, H1b) and to the “shadow of the future” of
pandemic uncertainty and personal family imaginaries (Hypotheses H3a, H3b).
Given their liminal positioning at the intersection between the two “shadows”
(Figure 1), a specific hypothesis (H2) refers to the role of perceptions related to
personal and general situations. We also take into account the role of media shared
narratives during the pandemic, and their possible causal impact, through an ad hoc
experiment (Hypothesis H4).

The pandemic has exogenously exposed people of reproductive ages to a new
environment characterized by a high level of uncertainty. This new, uncertain
situation affects individuals through two main mechanisms: the health and economic
consequences of the pandemic and related government restrictions (context) on the
one hand, and exposure to the (social) media coverage of the pandemic (shared
narratives) on the other.

2 A more detailed discussion of the functions of personal narratives and the interconnections between

the different elements of the Narrative Framework would be beyond the scope of the paper, but can be
found in Vignoli et al. (2020a).
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The pandemic context has led to important changes in individuals’ objective
status, first and foremost in terms of the potential health consequences of direct
exposure to the SARS-CoV-2 virus. Apart from those individuals who needed
hospitalization because they had more severe symptoms, people who tested positive
for the virus had to face quarantine and social isolation, and even many untested
people were put in quarantine because of a suspicion that they or their close relatives
or acquaintances had been infected. The uncertainty created by this unexpected
situation is likely to hinder childbearing plans, both directly and indirectly due to
induced perceptions of insecurity, which leads to our first hypothesis:

Hypothesis 1a. Personal, close relatives’ or acquaintances’ exposure to the SARS-
CoV-2 virus negatively affects pre-pandemic fertility intentions.

The economic consequences of the pandemic have been even more widespread.
During the first lockdown, which started on March 9, 2020, Italians were prohibited
from leaving their homes, except to engage in work activities deemed “essential,” to
buy food, or in cases of utter emergency. The most fortunate workers — usually
highly educated individuals employed in skilled jobs and in regular forms of
dependent employment — shifted to working from home, and did not face a serious
risk of being laid off or suffering earning losses, especially if they were public sector
employees. However, the Italian National Institute of Statistics (ISTAT) estimated
that approximately one-third of the total labor force were emp