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Occupational exposure to contagion and the spread of COVID-19 in Europe
Piotr Lewandowski (IBS, IZA)
During February and March 2020, the COVID-19 pandemic spread rapidly across Europe and around the world. By 28
April 2020, more than three million people had been infected, and 213,000 people had died. 1 Between 21 February
(Italy) and 18 March (Latvia), all European countries recorded at least 100 cases of COVID-19.2
Social contacts are a key transmission channel of infectious diseases spread by the respiratory or close-contact route,
such as COVID-19. It is important to recognise that workplace interactions constitute the majority of social contacts
among people of working ages. The patterns of social contacts at work may be particularly relevant for the spread of
COVID-19 because of its potential for asymptomatic and presymptomatic transmission, and because of the high basic
reproduction number of SARS-CoV-2. There is no evidence, however, on the question of whether the nature and the
organisation of work affect the spread of COVID-19 in different countries.
In this paper, I study the occupational exposure to contagion at work, and assess the contribution of this exposure to
the spread of COVID-19 in European countries. I develop a methodology to measure country-specific levels of
occupational exposure to contagion spread by social contacts. I combine occupational indicators based on Occupation
Information Network (O*NET) and European Working Condition Survey (EWCS) data. I use two O*NET variables that
measure levels of occupational (1) exposure to disease or infections and (2) physical proximity at work; and four EWCS
variables that measure the incidence of (3) dealing with clients, pupils, or patients; (4) working in public spaces; (5)
working at the clients’ premises; and (6) not being able to work from home. Importantly, the EWCS data allow me to
capture the cross-country differences, including within comparable occupations.
I find substantial differences in levels of exposure to contagion of workers in comparable occupations in different
countries. Specifically, the results show that workers in Southern European countries, France, Switzerland, Sweden,
and the UK face the highest levels of exposure to contagion; while workers in Central Eastern European countries face
the lowest levels of exposure. I also observe noticeable differences between occupations, with health professionals
and personal service workers facing the highest levels of exposure to contagion; and agricultural workers, plant and
machine operators, as well as information and communications technology, business, and administration
professionals facing the lowest levels of exposure.

All data on COVID-19 cases and deaths used in this paper come from the Center for Systems Science and Engineering (CSSE)
at Johns Hopkins University (JHU) database.
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Due to the data availability, I focus on the EU member states, Iceland, Norway, Switzerland, and the United Kingdom.
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My second contribution is to quantify the role of occupational exposure to contagion in the spread of COVID-19 in
Europe. To do so, I estimate a range of cross-country regressions that relate the growth in COVID-19 cases and the
number of deaths from COVID-19 to levels of occupational exposure to contagion, and to the share of highly exposed
workers in particular countries. When calculating the country-level indicators of exposure, I exclude health professions.
This ensures that my indicators are plausibly exogenous to the spread of COVID-19, as well as to the containment
policies introduced in various countries.
I find that higher levels of occupational exposure to contagion were associated with faster growth in COVID-19 cases
and larger numbers of deaths. My results are robust to controlling for the stringency of containment policies, such as
lockdowns and school closures. The relationship between countries’ levels of occupational exposure to contagion and
the growth in COVID-19 cases is shown to be particularly strong in the first two weeks after the 100 th case in each
country, and to wane over time. However, the relationship with the number of deaths is found to be the strongest in
the third and fourth weeks after the 100th case.
Table 1. Higher occupational exposure to contagion is associated with a faster spread of COVID-19,
also if we control for the stringency of containment policies
7 days
after the 100th case

14 days
after the 100th case

21 days
after the 100th case

28 days
after the 100th case

Growth rate of cases

0.032*
(0.018)

0.033**
(0.012)

0.026**
(0.011)

0.022**
(0.009)

No. of deaths

2.9
(1.7)

33.1*
(19.1)

209.3*
(109.1)

696.9*
(354.6)

Containment policy
controls

Yes

Yes

Yes

Yes

No. of countries

26

26

26

26

Note:. Explanatory variables are standardised. *** p<0.01, ** p<0.05, * p<0.1. Standard errors in parentheses.
Source: Own estimation on the basis of EU-LFS, EWCS, O*NET, John Hopkins CSEE, and OxCGRT data.

The effect of occupational exposure to contagion is quantitatively relevant. I attribute about 20-25% of the crosscountry variance in the growth of cases or in the number of deaths from COVID-19 to cross-country differences in
levels of occupational exposure to contagion. Importantly, the effects associated with occupational exposure are
driven by country-specific patterns of social contacts at work rather than by occupational structures. The contribution
of differences in the containment policies implemented in various countries is of a comparable size.
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Figure 1. Differences in the occupational exposure to contagion explain about 1/5 of the cross-country differences in the COVID19 cases and deaths in Europe. Differences in containment policies explain a similar share of cross-country differences in cases,
but a lower share of deaths.

COVID-19 cases

50%

30%

COVID-19 deaths

% of variance

% of variance

40%
30%
20%

20%

10%

10%
0%

0%
7 days

14 days

21 days

28 days

7 days

Share of highly exposed workers

14 days

21 days

28 days

Containment policies

Note: Excluding health professionals (ISCO 22) and health associate professionals (ISCO 32).
Source: Own calculations on the basis of EU-LFS, EWCS, O*NET, and John Hopkins CSEE data.

My results are consistent with the clinical and epidemiological evidence on COVID-19. As the median incubation period
of SARS-CoV-2 is about five days, and the median time delay from the onset of the illness to death is about 13-17 days,
the growth in cases and in the number of deaths in the early stage of the epidemic are likely to be determined by
infections that happened when the number of cases was still low and social distancing was not implemented. My
findings show that cross-country differences in the patterns of social contacts at work could have contributed
substantially to differences in the severity of the COVID-19 epidemic across European countries. They also help to
explain why some of the richer European countries, such as France, Italy, the UK, and Sweden – where the economic
networks are more complex and the level of social contacts of workers is higher - have recorded more serious
outbreaks than the less developed European countries, especially those in Central Eastern Europe, where the networks
are less complex and the level of social contacts is lower.
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