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Abstract

Background: The aim of this study was to assess the willingness of the general population in Germany to bear the
economic costs of measures against the spread of SARS-CoV-2.

Methods: Repeated cross-sectional data were taken from three waves of a nationally representative survey of
individuals aged 18 to 74 years (wave 8: 21–22 April 2020, N = 976; wave 16: 7–8 July 2020, N = 977; wave 38: 9–10
March 2021). The willingness to accept a reduction of annual household income in order to bear the economic
costs of the measures against SARS-CoV-2 served as outcome measure. Two-part models were used including
explanatory variables on sociodemographic and (subjectively assessed) potential health hazard caused by COVID-19.

Results: 65.5% (61.6%; 56.9%) of respondents in wave 8 (wave 16; wave 38) were willing to accept a reduction of
income, with the likelihood for accepting a reduction of income being positively associated with higher affect (i.e.
emotional reaction) and presumed severity regarding COVID-19 in all three waves. The mean maximum percentage
of income participants were willing to give up was 3.3% (95% CI: 2.9 to 3.7%) in wave 8, 2.9% (95% CI: 2.5 to 3.3%)
in wave 16 and 4.3% (95% CI: 3.6 to 5.0%) in wave 38, with presumed severity of COVID-19 being positively
associated with this percentage in all three waves.

Conclusions: The majority of respondents indicated willingness to sacrifice income in order to bear the costs of
measures against the spread of SARS-CoV-2, with the potential health hazard caused by COVID-19 being
consistently associated with this willingness. However, the proportion of individuals who were willing to give up
income slightly decreased throughout the pandemic.
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Introduction
Measures aimed at preventing the spread of SARS-CoV-
2 by reducing social contacts, specifically so-called (near)
lock-downs, have a substantial negative impact on the
economy. For example, the government’s order to tem-
porary close businesses, ban on trade fairs and cultural
events, or closure of schools decreases the economy’s
productivity. According to the German Federal Statis-
tical Office the gross domestic product (GDP) in

Germany fell by 4.8% in 2020 [1], which is similar to
the GDP decline of 4.9% in the Organisation for Eco-
nomic Co-operation and Development (OECD) area,
being the largest fall ever recorded since 1962 [2].
Real mean wages in Germany decreased by 1.1% in
2020, mainly due to 2.9% fewer hours worked per
week [3]. However, due to stabilizers like short time
compensations (so-called “Kurzarbeitergeld”) and eco-
nomic stimulus packages, private disposable incomes
have stayed relatively stable during the COVID-19
pandemic so far. In return, public debt in Germany
increased by 273 billion Euro (14.4%) in 2020 [4],
which eventually will have to be borne by the
citizens.

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: h.koenig@uke.de
1Department of Health Economics and Health Services Research, University
Medical Center Hamburg-Eppendorf, Hamburg Center for Health Economics,
Martinistraße 52, 20246 Hamburg, Germany
Full list of author information is available at the end of the article

König et al. BMC Public Health         (2021) 21:1698 
https://doi.org/10.1186/s12889-021-11734-4

http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-021-11734-4&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:h.koenig@uke.de


In Germany, nationwide implementation of measures to
prevent the spread of SARS-CoV-2 started on 16 March
2020, including, among others, closings of schools or day-
care centers. On 22 March 2020 travel bans and contact
restrictions in public were added and repeatedly pro-
longed during the following weeks (first lock-down). On
20 April 2020, some restrictions were lifted, e.g. shops up
to a certain size were allowed to reopen. Schools started
to open gradually in early May 2020. In the course of May
2020, further restrictions were lifted such as contact bans
or closing of museums or playgrounds. In June 2020, re-
strictions were cut back further but were to be tightened
again locally in case the number of infections increased
above a threshold of 50 per 100,000 inhabitants per week.
After a sharp increase of the infection rate in autumn
2020, contact restrictions and closure of, e.g., restaurants
and theaters were imposed on 2 November 2020, followed
by firmer contact restrictions, the closure of schools and
of most shops (second lockdown) on 16 December 2020.
On 3 March 2021, federal and state governments agreed
on a stepwise lifting of restrictions in case the infection
rate decreased below 50 per 100,000 inhabitants per week
(which applied to only few regions at that time). Starting
from 24 April 2021 even stronger restrictions including a
nightly curfew were introduced by the federal government
in case the infection rate increased over 100 per 100,000
inhabitants per week.
While a large proportion of the German population

seems to have agreed with the government’s policy to pre-
vent the spread of SARS-CoV-2, [5] little is known about
the population’s willingness to bear the associated eco-
nomic burden which has not become fully visible yet. Yet,
in order to assess the acceptance of this in a longer perspec-
tive, it is important to know whether and to what extend
the population is willing to accept the economic conse-
quences, e.g., in terms of sacrificing income and wealth. To
our knowledge, only one study from Poland has analyzed
the willingness to bear the economic costs in the fight
against the COVID-19 pandemic so far [6]. However, using
a convenience sample and a mixed experimental design,
the Polish study focused on the psychological mechanisms
(such as fear or feeling of control) that determine people’s
willingness to bear the economic costs in terms of un-
employment and inflation. Therefore, the current study
aimed at assessing the willingness of the German popula-
tion to bear the economic cost of the measures against the
spread of SARS-CoV-2 in terms of willingness to accept a
reduction of annual household income. Furthermore, fac-
tors that might affect this willingness were explored.

Materials and methods
Sample
For this study, repeated cross-sectional data were taken
from wave 8, wave 16, and wave 38 of the COVID-19

Snapshot Monitoring (COSMO) [7]. The individuals
participating in wave 8 are different from those individuals
participating in wave 16 and wave 38, respectively. We re-
stricted our study to these waves since the dependent vari-
able was solely quantified in these three waves. The first
wave of the COSMO study took place in early March
2020 (3rd to 4th March 2020; 15min online question-
naire). Further waves took place every week, with wave 8
taking place from 21st to 22nd April 2020, wave 16 taking
place from 7th to 8th July 2020 and wave 38 taking place
from 9th to 10th March 2021. German speaking adults
aged 18 to 74 years and residing in Germany were in-
cluded. The market research company “Respondi” re-
cruited the participants (ISO 26362 certified online
sample provider). Sampling was quota-based (non-prob-
ability quota sample). The individuals were recruited from
an online-panel in a way that it reflects the distribution of
gender and age (crossed-quota: gender x age) and federal
state (uncrossed) in the total German population [8]. On
the basis of the quotas, individuals are admitted to the sur-
vey or screened out on the first page. A sample size of
about n = 1000 per wave was used to identify small effects
and to ensure representativeness [7].

Dependent variable
First, participants were introduced to the topic with the
following statement: “Economic experts have calculated
that the measures against the spread of the corona virus
(e.g. closure of businesses, ban on events) will cause con-
siderable economic costs”. In order to elicit the partici-
pants’ preferences for these measures, we applied a
simple form of the contingent valuation method [9–11]
by asking the participants for their maximum
willingness-to-pay (in terms of giving up income) to bear
the economic costs of these measures. More precisely,
participants were asked to rate the statement: “What is
the maximum percentage of your annual household in-
come that you would be willing to give up in order to
bear the economic costs of the measures against the cor-
ona virus?” (answer categories: 0%; 1–2%; 3–5%; 6–10%;
11–25%; 26–50%; more than 50%). The high face validity
of our dependent variable was affirmed by a pretest with
n = 15 individuals.

Independent variables
Based on theoretical considerations and empirical stud-
ies, we used various classical sociodemographic variables
describing living situation and social stratum as well as
variables indicating the probability of infection and the
(subjectively assessed) potential health hazard caused by
COVID-19 as explanatory variables. Sociodemographic
variables included age group (four categories: 18 to 29
years; 30 to 49 years; 50 to 64 years; ≥ 65 years), gender
(women; men), marriage/relationship (no; yes), living
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arrangement (living alone; two or more individuals in
the same household), presence of children under 18
years in household (no; yes), educational level (up to 9
years/10 and more years (excluding general qualification
for university entrance); 10 years and more (including
general qualification for university entrance)), self-
employment (no; yes), background of migration (no;
yes), region (state of former West Germany; state of
former East Germany) and size of the town (four cat-
egories: municipality/small town (1–20,000 inhabitants);
medium sized town (20,001–100,000 inhabitants); small
city (100,001–500,000 inhabitants); big city (> 500,000
inhabitants). The prevalence of COVID-19 in the region
(COVID-19 cases per 100,000 population (below me-
dian; above median)) was used as an indicator of the
probability of infection. The presence of chronic condi-
tions (no; yes) was used as an indicator for morbidity
which might increase the potential health hazard caused
by COVID-19. Furthermore, the subjectively presumed
severity of the personal potential health hazard caused
by COVID-19 was used as explanatory variable (7-point
scale; higher values reflect higher presumed severity:
“How would you rate an infection with the novel corona
virus for yourself?” (from 1 = completely harmless to 7 =
extremely dangerous)). Lastly, subjective affect (i.e. emo-
tional reaction) regarding COVID-19 was included as
explanatory variable. This scale consists of seven items.
For instance, it was asked: “For me, the new type of cor-
ona virus is ... ‘near’ ‘scary’ (1) to ‘far away’ ‘not scary’
(7)”. The final score was calculated by averaging the
items. In our study, Cronbach’s alpha equaled .78 (wave
8), .80 (wave 16), and .77 (wave 38).
In a first robustness check (wave 8 and wave 16 for

reasons of data availability), it was additionally adjusted
for personal COVID-19 infection (no; don’t know; yes
[including: yes, confirmed; yes, but unconfirmed; yes, re-
covered) and COVID-19 infection in personal environ-
ment (no; don’t know; yes [including: there are
unconfirmed cases; there are confirmed cases; there are
individuals who have recovered; there are deceased
individuals]).
In a second robustness check (wave 16 and wave 38

for reasons of data availability), it was additionally ad-
justed for household net income prior to the COVID-19
pandemic [categories: lower than 1250 Euro; 1250 Euro
to lower than 1750 Euro; 1750 Euro to lower than 2250
Euro; 2250 Euro to lower than 3000 Euro; 3000 Euro to
lower than 4000 Euro; 4000 Euro to lower than 5000
Euro; 5000 Euro and above].

Statistical analysis
Sample characteristics (wave 8, wave 16 and wave 38)
are calculated in total as well as stratified by the willing-
ness to accept any reduction of annual household

income (no (0%) vs. yes (> 0%). To test differences be-
tween these two groups, t-tests or Chi2-tests were used,
as appropriate. Moreover, a figure was used to show the
distribution of maximum accepted income reduction
(wave 8, wave 16, and wave 38).
Besides applying descriptive statistics, we analyzed the

willingness to accept a reduction of annual household
income (in %) by using Two Part Models [12] (first part:
logit model; second part: generalized linear model with
gamma distribution and log link function taking into ac-
count the highly skewed distribution of positive values
[13] – supported by AIC and BIC values). Categorical
data on the percentage of income were set at the mid-
point of the respective category’s interval to obtain
metric data (e.g., 0, 1.5, 4%, and so on). Two Part Models
are commonly used in cost analysis when there is a large
amount of zeros (in our case, no willingness to accept
reduction of income) [14]. Thus, we also used them in
our current study. The “twopm” command in Stata was
used [12]. Average marginal effects were computed and
displayed. They offer the advantage of interpretability,
which means that they reflect the change in the outcome
measure (willingness to accept a reduction of income in
%) associated with a one-unit change of the explanatory
variable (for continuous variables; for categorical vari-
ables: the difference to the reference category). The level
of significance was fixed at 5%.
In a third robustness check, Two Part models were re-

placed by linear regressions. In a fourth robustness
check, interval regressions were used.

Ethics
The study was approved by the institutional review
board at the University of Erfurt (#20200501). Partici-
pants provided informed consent prior to entering the
study (at all waves).

Results
Sample characteristics
In Table 1, sample characteristics for wave 8 (n = 976),
wave 16 (n = 977) and wave 38 (n = 958) are displayed in
total, and stratified by the willingness to accept any re-
duction of annual household income (no (0%) vs. yes (>
0%)). Sociodemographic characteristics were similar in
all three waves, with mean age being 47.0 years (SD:
15.9) in wave 8, 48.0 years (SD: 15.3) in wave 16 and
45.4 years (SD: 15.3 years) in wave 38, ranging from 18
to 74 years in all three waves. The proportion of individ-
uals who were not willing to accept any reduction of in-
come was 35.5% in wave 8, 38.4% in wave 16 and 43.1%
in wave 38. The mean maximum percentage of income
participants were willing to give up was 3.3% (95% CI:
2.9 to 3.7%) in wave 8, 2.9% (95% CI: 2.5 to 3.3%) in
wave 16 and 4.3% (95% CI: 3.6 to 5.0%) in wave 38. The

König et al. BMC Public Health         (2021) 21:1698 Page 3 of 11



Ta
b
le

1
Sa
m
pl
e
ch
ar
ac
te
ris
tic
s
fo
r
th
e
an
al
yt
ic
al
sa
m
pl
e

W
av

e
8

(2
d
ay

s
af
te
r
en

d
of

fir
st

lo
ck
d
ow

n,
A
p
ri
l2

1–
22

,2
02

0)
W
av

e
16

(N
o
lo
ck
d
ow

n,
fe
w

re
st
ri
ct
io
ns
,J
ul
y
7–

8,
20

20
)

W
av

e
38

(S
ec
on

d
lo
ck
d
ow

n,
M
ar
ch

9–
10

,2
02

1)

To
ta
l

sa
m
p
le

In
d
iv
id
ua

ls
w
it
h

W
TA

=
0%

(n
=
34

6
in
d
iv
id
ua

ls
)

In
di
vi
d
ua

ls
w
it
h

W
TA

>
0%

(n
=
63

0
in
d
iv
id
ua

ls
)

p-
va

lu
e

To
ta
l

sa
m
p
le

In
d
iv
id
ua

ls
w
it
h

W
TA

=
0%

(n
=
37

5
in
d
iv
id
ua

ls
)

In
d
iv
id
ua

ls
w
it
h

W
TA

>
0%

(n
=
60

2
in
d
iv
id
ua

ls
)

p-
va

lu
e

To
ta
l

sa
m
p
le

In
d
iv
id
ua

ls
w
it
h

W
TA

=
0%

(n
=
41

3
in
d
iv
id
ua

ls
)

In
d
iv
id
ua

ls
w
it
h

W
TA

>
0%

(n
=
54

5
in
d
iv
id
ua

ls
)

p-
va

lu
e

M
ea

n
(S
D
)/
n
(%

)
M
ea

n
(S
D
)/
n
(%

)
M
ea

n
(S
D
)/
n
(%

)
M
ea

n
(S
D
)/

n
(%

)
M
ea

n
(S
D
)
/
n
(%

)
M
ea

n
(S
D
)
/
n
(%

)

Se
x:

.2
0

.0
1

.2
0

M
en

47
0
(4
8.
2%

)
15
3
(4
5.
4%

)
31
3
(4
9.
7%

)
47
9
(4
9.
0%

)
16
5
(4
4.
0%

)
31
4
(5
2.
2%

)
47
5
(4
9.
6%

)
19
5
(4
7.
2%

)
28
0
(5
1.
4%

)

W
om

en
50
6
(5
1.
8%

)
18
9
(5
4.
6%

)
31
7
(5
0.
3%

)
49
8
(5
1.
0%

)
21
0
(5
6.
0%

)
28
8
(4
7.
8%

)
48
3
(5
0.
4%

)
21
8
(5
2.
8%

)
26
5
(4
8.
6%

)

A
ge

ca
te
go

ry
:

.3
4

.0
9

.0
1

18
to

29
ye
ar
s

15
9
(1
6.
3%

)
48

(1
3.
9%

)
11
1
(1
7.
6%

)
17
8
(1
8.
2%

)
56

(1
4.
9%

)
12
2
(2
0.
3%

)
17
2
(1
8.
0%

)
55

(1
3.
3%

)
11
7
(2
1.
5%

)

30
to

49
ye
ar
s

37
8
(3
8.
7%

)
13
6
(3
9.
3%

)
24
2
(3
8.
4%

)
37
0
(3
7.
9%

)
14
8
(3
9.
5%

)
22
2
(3
6.
9%

)
37
1
(3
8.
7%

)
16
3
(3
9.
5%

)
20
8
(3
8.
2%

)

50
to

64
ye
ar
s

28
9
(2
9.
6%

)
10
2
(2
9.
5%

)
18
7
(2
9.
7%

)
27
1
(2
7.
7%

)
11
5
(3
0.
7%

)
15
6
(2
5.
9%

)
27
3
(2
8.
5%

)
12
7
(3
0.
7%

)
14
6
(2
6.
8%

)

65
ye
ar
s
an
d
ov
er

15
0
(1
5.
4%

)
60

(1
7.
3%

)
90

(1
4.
3%

)
15
8
(1
6.
2%

)
56

(1
4.
9%

)
10
2
(1
6.
9%

)
14
2
(1
4.
8%

)
68

(1
6.
5%

)
74

(1
3.
6%

)

C
hi
ld
re
n
un

de
r
18

ye
ar
s:

.6
3

.8
5

.4
0

N
o

71
6
(7
3.
4%

)
25
7
(7
4.
3%

)
45
9
(7
2.
9%

)
75
1
(7
6.
9%

)
28
7
(7
6.
5%

)
46
4
(7
7.
1%

)
64
5
(6
7.
3%

)
27
2
(6
5.
9%

)
37
3
(6
8.
4%

)

Ye
s

26
0
(2
6.
6%

)
89

(2
5.
7%

)
17
1
(2
7.
1%

)
22
6
(2
3.
1%

)
88

(2
3.
5%

)
13
8
(2
2.
9%

)
31
3
(3
2.
7%

)
14
1
(3
4.
1%

)
17
2
(3
1.
6%

)

Ed
uc
at
io
n:

<
.0
1

<
.0
01

<
.0
1

up
to

9
ye
ar
s
/
10

ye
ar
s

an
d
m
or
e
(w
ith

ou
t
ge

ne
ra
l

qu
al
ifi
ca
tio

n
fo
r
un

iv
er
si
ty

en
tr
an
ce
)

42
8
(4
3.
9%

)
17
2
(4
9.
7%

)
25
6
(4
0.
6%

)
45
6
(4
6.
7%

)
20
5
(5
4.
7%

)
25
1
(4
1.
7%

)
41
7
(4
3.
5%

)
20
0
(4
8.
4%

)
21
7
(3
9.
8%

)

10
ye
ar
s
an
d
m
or
e
(w
ith

ge
ne

ra
lq

ua
lif
ic
at
io
n
fo
r

un
iv
er
si
ty

en
tr
an
ce
)

54
8
(5
6.
1%

)
17
4
(5
0.
3%

)
37
4
(5
9.
4%

)
52
1
(5
3.
3%

)
17
0
(4
5.
3%

)
35
1
(5
8.
3%

)
54
1
(5
6.
5%

)
21
3
(5
1.
6%

)
32
8
(6
0.
2%

)

To
w
n
si
ze
:

.5
4

.5
6

.0
9

M
un

ic
ip
al
ity
/s
m
al
lt
ow

n
(1
–2
0,
00
0)

36
9
(3
7.
8%

)
13
5
(3
9.
0%

)
23
4
(3
7.
1%

)
36
2
(3
7.
1%

)
14
6
(3
8.
9%

)
21
6
(3
5.
9%

)
35
7
(3
7.
3%

)
17
0
(4
1.
2%

)
18
7
(3
4.
3%

)

M
ed

iu
m

si
ze
d
to
w
n

(2
0,
00
1
–
10
0,
00
0)

23
0
(2
3.
6%

)
84

(2
4.
3%

)
14
6
(2
3.
2%

)
25
4
(2
6.
0%

)
94

(2
5.
1%

)
16
0
(2
6.
6%

)
25
8
(2
6.
9%

)
11
1
(2
6.
9%

)
14
7
(2
7.
0%

)

Sm
al
lc
ity

(1
00
,0
01

–
50
0,
00
0)

17
6
(1
8.
0%

)
54

(1
5.
6%

)
12
2
(1
9.
4%

)
17
4
(1
7.
8%

)
70

(1
8.
7%

)
10
4
(1
7.
3%

)
16
5
(1
7.
2%

)
60

(1
4.
5%

)
10
5
(1
9.
3%

)

Bi
g
ci
ty

(>
50
0,
00
0)

20
1
(2
0.
6%

)
73

(2
1.
1%

)
12
8
(2
0.
3%

)
18
7
(1
9.
1%

)
65

(1
7.
3%

)
12
2
(2
0.
2%

)
17
8
(1
8.
6%

)
72

(1
7.
4%

)
10
6
(1
9.
4%

)

Re
gi
on

:
<
.0
1

<
.0
1

<
.0
1

W
es
t
G
er
m
an
y

83
3
(8
5.
3%

)
28
1
(8
1.
2%

)
55
2
(8
7.
6%

)
81
9
(8
3.
8%

)
29
9
(7
9.
7%

)
52
0
(8
6.
4%

)
79
7
(8
3.
2%

)
32
8
(7
9.
4%

)
46
9
(8
6.
1%

)

Ea
st
G
er
m
an
y

14
3
(1
4.
7%

)
65

(1
8.
8%

)
78

(1
2.
4%

)
15
8
(1
6.
2%

)
76

(2
0.
3%

)
82

(1
3.
6%

)
16
1
(1
6.
8%

)
85

(2
0.
6%

)
76

(1
3.
9%

)

C
as
es
/1
00
,0
00

po
pu

la
tio

n:
<
.0
01

.2
4

.5
4

Be
lo
w

m
ed

ia
n

45
0
(4
6.
1%

)
18
6
(5
3.
8%

)
26
4
(4
1.
9%

)
44
6
(4
5.
7%

)
18
0
(4
8.
0%

)
26
6
(4
4.
2%

)
43
0
(4
4.
9%

)
19
0
(4
6.
0%

)
24
0
(4
4.
0%

)

A
bo

ve
m
ed

ia
n

52
6
(5
3.
9%

)
16
0
(4
6.
2%

)
36
6
(5
8.
1%

)
53
1
(5
4.
3%

)
19
5
(5
2.
0%

)
33
6
(5
5.
8%

)
52
8
(5
5.
1%

)
22
3
(5
4.
0%

)
30
5
(5
6.
0%

)

Re
la
tio

ns
hi
p/
M
ar
ria
ge

:
.3
4

.2
2

.4
4

N
o

30
0
(3
0.
7%

)
11
3
(3
2.
7%

)
18
7
(2
9.
7%

)
33
4
(3
4.
2%

)
13
7
(3
6.
5%

)
19
7
(3
2.
7%

)
28
9
(3
0.
2%

)
13
0
(3
1.
5%

)
15
9
(2
9.
2%

)

Ye
s

67
6
(6
9.
3%

)
23
3
(6
7.
3%

)
44
3
(7
0.
3%

)
64
3
(6
5.
8%

)
23
8
(6
3.
5%

)
40
5
(6
7.
3%

)
66
9
(6
9.
8%

)
28
3
(6
8.
5%

)
38
6
(7
0.
8%

)

König et al. BMC Public Health         (2021) 21:1698 Page 4 of 11



Ta
b
le

1
Sa
m
pl
e
ch
ar
ac
te
ris
tic
s
fo
r
th
e
an
al
yt
ic
al
sa
m
pl
e
(C
on

tin
ue
d)

W
av

e
8

(2
d
ay

s
af
te
r
en

d
of

fir
st

lo
ck
d
ow

n,
A
p
ri
l2

1–
22

,2
02

0)
W
av

e
16

(N
o
lo
ck
d
ow

n,
fe
w

re
st
ri
ct
io
ns
,J
ul
y
7–

8,
20

20
)

W
av

e
38

(S
ec
on

d
lo
ck
d
ow

n,
M
ar
ch

9–
10

,2
02

1)

To
ta
l

sa
m
p
le

In
d
iv
id
ua

ls
w
it
h

W
TA

=
0%

(n
=
34

6
in
d
iv
id
ua

ls
)

In
di
vi
d
ua

ls
w
it
h

W
TA

>
0%

(n
=
63

0
in
d
iv
id
ua

ls
)

p-
va

lu
e

To
ta
l

sa
m
p
le

In
d
iv
id
ua

ls
w
it
h

W
TA

=
0%

(n
=
37

5
in
d
iv
id
ua

ls
)

In
d
iv
id
ua

ls
w
it
h

W
TA

>
0%

(n
=
60

2
in
d
iv
id
ua

ls
)

p-
va

lu
e

To
ta
l

sa
m
p
le

In
d
iv
id
ua

ls
w
it
h

W
TA

=
0%

(n
=
41

3
in
d
iv
id
ua

ls
)

In
d
iv
id
ua

ls
w
it
h

W
TA

>
0%

(n
=
54

5
in
d
iv
id
ua

ls
)

p-
va

lu
e

M
ea

n
(S
D
)/
n
(%

)
M
ea

n
(S
D
)/
n
(%

)
M
ea

n
(S
D
)/
n
(%

)
M
ea

n
(S
D
)/

n
(%

)
M
ea

n
(S
D
)
/
n
(%

)
M
ea

n
(S
D
)
/
n
(%

)

Li
vi
ng

si
tu
at
io
n:

.0
8

<
.0
1

.2
6

Li
vi
ng

al
on

e
24
4
(2
5.
0%

)
98

(2
8.
3%

)
14
6
(2
3.
2%

)
25
1
(2
5.
7%

)
11
6
(3
0.
9%

)
13
5
(2
2.
4%

)
23
1
(2
4.
1%

)
10
7
(2
5.
9%

)
12
4
(2
2.
8%

)

A
t
le
as
t
2
in
di
vi
du

al
s
in

th
e

sa
m
e
ho

us
eh

ol
d

73
2
(7
5.
0%

)
24
8
(7
1.
7%

)
48
4
(7
6.
8%

)
72
6
(7
4.
3%

)
25
9
(6
9.
1%

)
46
7
(7
7.
6%

)
72
7
(7
5.
9%

)
30
6
(7
4.
1%

)
42
1
(7
7.
2%

)

M
ig
ra
tio

n
ba
ck
gr
ou

nd
:

.4
6

.5
9

<
.0
1

N
o

84
0
(8
6.
1%

)
29
4
(8
5.
0%

)
54
6
(8
6.
7%

)
84
2
(8
6.
2%

)
32
6
(8
6.
9%

)
51
6
(8
5.
7%

)
79
4
(8
2.
9%

)
35
8
(8
6.
7%

)
43
6
(8
0.
0%

)

Ye
s

13
6
(1
3.
9%

)
52

(1
5.
0%

)
84

(1
3.
3%

)
13
5
(1
3.
8%

)
49

(1
3.
1%

)
86

(1
4.
3%

)
16
4
(1
7.
1%

)
55

(1
3.
3%

)
10
9
(2
0.
0%

)

Se
lf-
em

pl
oy
m
en

t:
.1
2

.3
2

.1
2

N
o

88
0
(9
0.
2%

)
30
5
(8
8.
1%

)
57
5
(9
1.
3%

)
89
3
(9
1.
4%

)
34
7
(9
2.
5%

)
54
6
(9
0.
7%

)
87
5
(9
1.
3%

)
38
4
(9
3.
0%

)
49
1
(9
0.
1%

)

Ye
s

96
(9
.8
%
)

41
(1
1.
9%

)
55

(8
.7
%
)

84
(8
.6
%
)

28
(7
.5
%
)

56
(9
.3
%
)

83
(8
.7
%
)

29
(7
.0
%
)

54
(9
.9
%
)

C
hr
on

ic
di
se
as
e:

.7
2

<
.0
1

.0
5

N
o

63
3
(6
4.
9%

)
22
7
(6
5.
6%

)
40
6
(6
4.
4%

)
60
4
(6
1.
8%

)
21
2
(5
6.
5%

)
39
2
(6
5.
1%

)
60
2
(6
2.
8%

)
24
5
(5
9.
3%

)
35
7
(6
5.
5%

)

Ye
s

34
3
(3
5.
1%

)
11
9
(3
4.
4%

)
22
4
(3
5.
6%

)
37
3
(3
8.
2%

)
16
3
(4
3.
5%

)
21
0
(3
4.
9%

)
35
6
(3
7.
2%

)
16
8
(4
0.
7%

)
18
8
(3
4.
5%

)

A
ffe
ct

re
ga
rd
in
g
C
O
VI
D
-1
9

(fr
om

1
to

7;
hi
gh

er
va
lu
es

co
rr
es
po

nd
to

hi
gh

er
af
fe
ct

re
ga
rd
in
g
C
O
VI
D
-1
9)

4.
3
(1
.0
)

4.
0
(1
.1
)

4.
5
(0
.9
)

<
.0
01

4.
1
(1
.1
)

3.
9
(1
.3
)

4.
2
(0
.9
)

<
.0
01

4.
3
(1
.0
)

4.
0
(1
.2
)

4.
5
(0
.9
)

<
.0
01

Pr
es
um

ed
se
ve
rit
y
of

C
O
VI
D
-1
9

(fr
om

1
to

7;
hi
gh

er
va
lu
es

co
rr
es
po

nd
to

hi
gh

er
se
ve
rit
y)

4.
0
(1
.5
)

3.
7
(1
.6
)

4.
1
(1
.4
)

<
.0
01

4.
1
(1
.6
)

3.
8
(1
.7
)

4.
2
(1
.5
)

<
.0
01

4.
1
(1
.6
)

3.
9
(1
.7
)

4.
3
(1
.4
)

<
.0
01

W
ill
in
gn

es
s
to

ac
ce
pt

re
du

ct
io
n

of
an
nu

al
ho

us
eh

ol
d
in
co
m
e
(%
)

3.
3
(6
.0
)

0
(0
.0
)

5.
1
(6
.9
)

<
.0
01

2.
9
(6
.4
)

0
(0
.0
)

4.
6
(7
.7
)

<
.0
01

4.
3
(1
1.
0)

0
(0
.0
)

7.
5
(1
3.
7)

<
.0
01

W
av
e
8:

n
=
97

6
in
di
vi
du

al
s;
w
av
e
16

:9
77

in
di
vi
du

al
s;
w
av
e
38

:9
58

in
di
vi
du

al
s,
in

to
ta
la

nd
st
ra
tif
ie
d
by

w
ill
in
gn

es
s
to

ac
ce
pt

re
du

ct
io
n
of

an
nu

al
ho

us
eh

ol
d
in
co
m
e
(W

TA
)

König et al. BMC Public Health         (2021) 21:1698 Page 5 of 11



proportion of individuals not willing to accept any
reduction of income was significantly higher in wave
38 compared to wave 8 (p < 0.001) and wave 16 (p =
0.04) whereas the percentage of income participants
were willing to give up was significantly higher in
wave 38 compared to wave 8 (p = 0.01) and wave 16
(p < 0.001). Figure 1 illustrates the distribution of
maximum accepted income reduction for all three
waves. A reduction of more than 5% (10%) was ac-
cepted by only 14.8% (5.2%) of participants in wave
8, 12.4% (3.3%) of participants in wave 16, and
16.5% (7.3%) of participants in wave 38. Stratified
analyses showed that in all three waves the willing-
ness to accept any reduction of annual household in-
come (yes (> 0%) vs. no (0%)) was significantly
positively associated higher education, living in a
state of former West Germany, higher affect regard-
ing COVID-19 and higher presumed severity of
COVID-19. Further significant positive associations
could be found with the number of COVID-19 cases
per 100,000 population in wave 8, with male gender,
household size and the absence of chronic diseases
in wave 16, and with age category as well as migra-
tion background in wave 38.

Regression analysis
Two part models (for wave 8, wave 16, and wave 38) are
presented in Table 2. Average marginal effects estimated
by multiple Two Part Regression Models showed that in
all three waves the maximum accepted reduction of in-
come was significantly associated with presumed severity

of COVID-19: After controlling for various covariates,
the maximum accepted income reduction in wave 8
(wave 16; wave 38) increased with higher presumed se-
verity of COVID-19 by + 0.42%, 95% CI: + 0.14% to +
0.71% (wave 16: + 0.46%, 95% CI: + 0.20% to + 0.72%;
wave 38: + 0.75%, 95% CI: + 0.30% to 1.21%) per score
point (scale ranging from 1 to 7). In wave 8 and wave 16
the maximum accepted income reduction was signifi-
cantly lower for women than for men by − 1.06%, 95%
CI: − 1.72% to − 0.39% and − 1.15%, 95% CI: − 1.74% to
− 0.56%, respectively. Furthermore, in wave 8 only, max-
imum accepted income reduction was negatively associ-
ated with older age groups (e.g., ≥65 years: − 2.12%, 95%
CI: − 3.73% to − 0.51% compared to 18–29 years), and
positively associated with presence of children under the
age of 18 (+ 0.90%, 95% CI: + 0.10% to 1.69%) and mi-
gration background (+ 1.54%, 95% CI: + 0.42% to +
2.65%). In wave 16 only, maximum accepted income re-
duction was positively associated with living in a big city
(+ 1.28%, 95% CI: + 0.25% to + 2.31%), and negatively as-
sociated with living alone (− 1.39%, 95% CI: − 2.30% to
− 0.49%) and being married/in relationship (− 1.02%,
95% CI: − 1.93% to − 0.12%). In wave 38 only, maximum
accepted income reduction was positively associated
with living in a small city (+ 2.26%, 95% CI: + 0.19% to +
4.32%), and the number of COVID-19 cases per 100,000
population (+ 1.65%, 95% CI: + 0.34% to + 2.96%). In all
three waves, the likelihood for accepting any reduction
in annual household income (logit model) was signifi-
cantly positively associated with higher affect regarding
COVID-19 (wave 8: OR = 1.44, 95% CI: 1.23 to 1.69;

Fig. 1 Percentage of sample willing to accept reduction of annual household income in order to bear the economic costs of the measures
against the corona virus
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wave 16: OR = 1.25, 95% CI: 1.07 to 1.46; wave 38: OR =
1.43, 95% CI: 1.22–1.66), although the predictive mar-
gins were not significantly different from zero. For fur-
ther details, please see Table 2.
In a first robustness check (see Additional file 1; Sup-

plementary Table 1), it was additionally adjusted for per-
sonal COVID-19 infection and COVID-19 infection in
personal environment (wave 8 and wave 16 for reasons
of data availability). In sum, findings remained similar in
terms of effect sizes and significance. In a second robust-
ness check, income (see Additional file 1; Supplementary
Table 2) was added to our main model (wave 16 and
wave 38 for reasons of data availability). Again, findings
remained comparable in terms of effect sizes and signifi-
cance. In a third robustness check, OLS regressions were
used (see Additional file 1; Supplementary Table 3).
Moreover, in a fourth robustness check, interval regres-
sions were used (see Additional file 1; Supplementary
Table 4). Again, it should be noted that findings
remained similar when OLS or interval regressions were
applied.

Discussion
Based on general population samples from three waves
of an online survey, this study aimed at assessing the
willingness to accept a reduction of annual household
income in order to bear the economic cost associated
with measures against the spread of SARS-CoV-2 in
Germany. While the first survey wave was conducted
only a couple of days after the first (near) lock-down re-
strictions were lifted (April 2020), the second wave took
place when infection rates were rather low and only few
restrictions applied (July 2020), whereas the third wave
was conducted during the second (near) lock-down
(March 2021). While in the first wave almost 65% of re-
spondent were willing to give up income in order to bear
the economic cost, this proportion decreased to 57% in
the third wave. The likelihood for accepting any reduc-
tion of income was consistently positively associated
with higher presumed severity and higher affect regard-
ing COVID-19 in all three waves. The mean maximum
percentage of income participants were willing to give
up was around 3% in the first and second wave, and in-
creased to over 4% in the third wave, again with pre-
sumed severity of COVID-19 being positively associated
with this in all three waves.
Compared to the magnitude of economic recession

due to the COVID-19 pandemic, the mean maximum
percentage of income participants are willing to give up
started rather low in April and July 2020, but seemed to
increase in March 2021, possibly indicating that the im-
pact of the COVID-19 pandemic on the economy has
only been gradually realized by the general population,
probably due to income stabilizer and economic

stimulus packages. The decreased proportion of respon-
dents who were willing to give up income in March
2021 might be due to an increased proportion who in
fact had already experienced a loss of income caused by
the pandemic in 2020 (e.g. due to unemployment or pay
cuts). Not surprisingly, perceived severity of COVID-19
and affect regarding COVID-19 tend to increase the
willingness to accept reductions in income, as these vari-
ables reflect the subjective assessment of the health haz-
ard associated with the infection [15]. Interestingly, in
contrast to the authors’ expectations, the study from
Poland cited above identified no impact of fear of
COVID-19 on the willingness to bear the economic
costs, which the authors attributed to the low level of
fear in their relatively young sample (52% were aged 23
or younger) [6].
Significant positive associations between the accepted

percentage of income reduction and other explanatory
variables such as male gender, younger age, having
young children, migration background and the incidence
of COVID-19 were not consistently found in all waves
and require further investigation.
To the best of our knowledge, this is the first study

assessing the willingness of the general population to
bear the economic cost of measures against the spread
of SARS-CoV-2 in terms of willingness to accept a re-
duction of annual household income. We applied a sim-
ple form of the willingness-to-pay elicitation approach
(in terms of giving up income), a contingent valuation
method for elicitation of stated preferences, which has
been applied in the framework of cost-benefit analysis in
health care to estimate the monetary value of health ef-
fects of interventions [10, 11, 16]. We did not elicit
willingness-to-pay in terms of an amount of money in
Euro but as share of income because we assumed that
this corresponds better to possible mechanisms the eco-
nomic cost might have to be borne by the population
(e.g. lower salaries, higher taxes, higher contributions to
social insurance, lower profits of private businesses,
higher inflation). However, it is important to note that
we did not conduct a cost-benefit analysis but rather an-
alyzed the general population’s attitude towards bearing
the economic burden through giving up income. Most
importantly, the effectiveness of the measures aimed at
preventing the spread of SARS-CoV-2 (in particular in
terms of reduced morbidity and mortality) has been
largely uncertain at the time of the surveys and thus dif-
ficult or impossible to assess by the participants. Inter-
estingly, in the cited experimental study from Poland [6],
participants’ willingness to bear the economic costs in
terms of unemployment and inflation was not sensitive
to risk/uncertainty nor the perceived effectiveness of
lockdown measures. The authors concluded that the de-
cisions made by their study participants primarily aimed
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at protecting sacred values (such as human life) and
were therefore in line with lexicographic decision models
(such as the sacred value protection model [17]) rather
than compensatory decision models. For a recent and
more sophisticated (theoretical) model for estimating
the willingness to pay for defined morbidity and mortal-
ity risk reductions incorporating various relevant aspects
during the COVID-19 pandemic, please refer to another
article [18].
Although a pretest was conducted which showed that

the outcome measures had a high face validity, more so-
phisticated techniques of measuring preferences are re-
quired to validate our findings. Among other things,
contingent valuation methods have been criticized for
giving respondents little incentives to truthfully state
their preference [9, 19] and being insensitive to scale
[20]. Furthermore, in the questionnaire we did not expli-
citly state that there are various potential mechanisms of
real net income reduction besides pay cuts (e.g., higher
taxes, social security contributions, inflation) which the
respondents might have factored in or not, and which
could potentially bias their response. While the samples
were representative of the German population aged 18
to 74 years in terms of age, gender and federal state, fac-
tors associated with the participation in online panels
might be biased, and further research is required to in-
vestigate individuals aged 75 years and older.

Conclusions
This study assessed the general population’s willingness
to accept a reduction of annual household income and
associated factors in order to bear the economic cost of
measures against the spread of SARS-CoV-2 in
Germany. The results show that the majority of respon-
dents were willing to sacrifice income, with the willing-
ness to give up income being consistently associated
with variables related the perceived health hazard caused
by the infection. However, the proportion of individuals
who were willing to give up income seems to have de-
creased somewhat throughout the pandemic.
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