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ARTICLE

COVID-19: how much unemployment was caused by the shutdown in Germany?
Anja Bauera and Enzo Webera,b

aDepartment Forecasts and Macroeconomic Analyses, Institute for Employment Research, Nuremberg, Germany; bInstitute for Employment 
Research, Department Forecasts and Macroeconomic Analyses and University of Regensburg,Chair of Empirical Economics

ABSTRACT
This paper evaluates the short-term labour market impact of the COVID-19 containment measures in 
Germany. By assessing the treatment effect on unemployment via difference-in-difference estima-
tion, we find that 60% of the considerably increased inflows from employment into unemployment in 
April 2020 were due to the shutdown measures. Disentangling further, we find that the hiring margin 
accounted for additional 82% of the unemployment effect coming from the separations margin. In 
sum, the shutdown measures increased unemployment in the short run by 117,000 persons.
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I. Introduction

In spring 2020, the coronavirus spread exponentially 
worldwide and extensive containment measures 
were taken. Subsequently, unemployment in 
Germany rose dramatically. Therefore, the question 
arises how much unemployment has been caused by 
the containment measures. In this paper, we deter-
mine these short-run labour-market effects. First, we 
use detailed administrative data by sectors to deter-
mine the treatment effect on unemployment via 
difference-in-difference estimations. Second, to dis-
entangle the effects on hirings and separations, 
methodically we exploit the fact that the contain-
ment measures were implemented by the German 
state governments at different times and not uni-
formly nationwide. The resulting regional variation 
allows us to estimate the direct effects on local 
unemployment flows representing a higher separa-
tion and a lower job-finding rate. Thereby, we dis-
tinguish between economic shutdowns and curfews 
using unique data.

We find that 60% of the considerably increased 
inflows into unemployment in April 2020 were due 
to the shutdown measures. Furthermore, the hiring 
margin accounted for additional 82% of the unem-
ployment effect coming from the separations 

margin. In sum, the shutdown measures increased 
unemployment in the short run by 117,000 persons.

II. Diff-in-diff with bite

Using data for the inflow of workers from 
employment1 to unemployment by regions (16 
federal states) and industries (2-digit level of the 
Germany industry classification) from the statis-
tics of the Federal Employment Agency, we cal-
culate a separation rate by taking the inflows over 
the number of workers subject to social security 
contributions.2

We use a difference-in-difference approach, 
distinguishing industries that are treated by the 
economic closures from the other industries, and 
apply a special application of this approach by 
replacing the binary treatment by the ‘bite’. We 
borrow this procedure from the literature which 
measures the effects of a nationwide minimum 
wage on employment (see, for instance, Card 
(1992) or a recent application from Caliendo 
et al. (2018)). First, we use assumptions about 
the degree of closure. Details for the different 
industries can be found in the Appendix.

While some industries are closed per decree, 
others were hit by these measures through their 

CONTACT Anja Bauer Anja.Bauer@iab.de Institute for Employment Research, Nuremberg 90478, Germany
1In what follows, employment/employees always refers to employment/employees subject to social security contribution.
2The flow data is seasonally adjusted using Census X-13. The stock is just available with a lag of 6 months, and represents the average between October 2018 

and October 2019.
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linkages to the closed industries. We account for 
the full extent by generating the change in the 
gross value added of every industry caused by the 
closures via their linkages in an input-output 
table. The percentage loss in the gross value 
added then gives the ‘bite’ of treatment. Further 
information on the closure assumptions, the full 
list of the degrees of closure and the loss in value 
added including input-output linkages are given 
in the Appendix.

In the difference-in-difference regression of the 
separation rate, we control for a comprehensive set 
of variables which stem from the Establishment 
History Panel (BHP) (see Ganzer et al. (2020) for 
a full description of the data). The BHP is a yearly, 
cross-sectional dataset that contains all the estab-
lishments in Germany which have at least one 
employee liable to social security. We use the 
BHP wave of 2018 to add information on the aver-
age share of certain worker groups in the establish-
ments operating in the industries in the regions, 
information about the average wage structure and 
the age of the establishments. Furthermore, we 
control for the rate of confirmed COVID-19 infec-
tions (Robert Koch Institute) on 13 March. We 
choose this reference date because the inflows are 
counted between the 13th of March and the 14th of 
April. To account for differences in the regions (e.g. 
differences in unemployment) we include a set of 
region dummies. To account for differences in 
industries (e.g. export dependency), we include 
dummies on the 1-digit industry code. The regres-
sion is weighted by the number of employees in the 
regions and industries.

Our estimation equation reads as follows: 

sijt ¼ γ1Aprilt þ γ2Closei þ γ3Aprilt � Closei
þ βXij þ uijt; (1) 

where sijt hold the separation rates in region i, 
industry j at time t. April is a time dummy that 
takes on the value of 1 in April 2020. As first closure 
measures came into force on 13 March, and the 
inflows in April are measured between 13th of 
March and 14th of April, the time dummy measures 
the post treatment time span. Close is bounded 
between 0 and � 1, showing the degree of industry 
value added affected by the closures. The treatment 

effect is given by the interaction term of April and 
Close with coefficient γ3. This interaction measures 
the treatment effect because of the closure measures. 
X holds the control variables with coefficient vector 
β, and uijt is an error term.

Table 1 shows the effect of interest. The closure 
measure increased the inflow into unemployment 
out of employment by 0.0075 percentage points. 
A back-of-the-envelope calculation, where we mul-
tiply the coefficient by the drop in output and 
weight this expression with the number of employ-
ees in the respective industry sectors, shows that 
the closure measures increased the unemployment 
inflow by about 60% (which corresponds to 53,000 
people).

The additional inflows from all industries sum to 
88,000 in our data. This is a bit lower than the 
overall number from the statistics of the Federal 
Employment Agency of 107,000 due to missings in 
industry classification codes. Applying our result of 
60%, we arrive at an unemployment inflow due to 
the closures of 64,000.

III. Impact channels: inflows and outflows

Currently, by industry, we only can observe the 
inflows into unemployment but not the outflows 
from unemployment. However, we are interested to 
which extent the two channels, namely separations 
and job findings, contribute to the rise in the unem-
ployment stock. Therefore, we take a deeper look at 
these two channels using regional variation.

As dependent variables, we use the flows between 
employment and unemployment for the 156 
Employment Agency districts. We consider the 
change in the seasonally adjusted separation and job- 

Table 1. Diff-in-diff regression of separation rate.

Inflow rate
Robustness (altered loss in value 

added)

+20 ppt −20 ppt
Treatment −0.0015 −0.0013 −0.0016

(−19.43) (−20.70) (−17.94)
Time 0.0007 0.0006 0.0009

(3.94) (3.20) (4.99)
Time � Treatment −0.0075 −0.0070 −0.0078

(−4.78) (−5.26) (−4.12)

Note: T-values in parentheses. Robust (Huber/White) standard errors. 
Regression weighted by number of employees. 

Source: Statistics of the Federal Employment Agency; Establishment History 
Panel 2018, own calculations.
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finding rate (outflows from unemployment into 
employment divided by the stock of unemployment) 
from March to April 2020.

As explanatory variables, we use the days of eco-
nomic closures and days of curfews. These were 
determined via comprehensive research and com-
piled in a dataset. Since all measures lasted at least 
until mid-April, the number of days reflect how 
early the measures came into force regionally. In 
the Employment Agency districts, usually, it is the 
decisions of the respective federal states that are 
relevant. However, in some districts, certain special 
measures exist. The data on industry closures were 
researched for the sectors of retail, accommodation, 
restaurants, bars/clubs, cinemas, trade fairs/events, 
other education, art/entertainment/recreation and 
hairdressers/cosmetics, and combined into one clo-
sure variable per district by averaging.

Considering the 156 districts, there are on average 
26.7 closing days (standard deviation of 0.8). The 
average for the days of curfews is 21.1 days (standard 
deviation of 0.9). Table 2 shows the two variables 
aggregated at the level of the federal states.

We control for the industry composition (2-digit 
classification again) of the districts via the propor-
tions of employees. The unemployment rate in 
March 2020 and its change since March 2019 reflect 
the regional labour market situation. Finally, the 
regional COVID-19 infection rate is controlled as 
above. The regression is weighted by the share of 
employees in the regions and industries.

The regression in Table 3 shows that the economic 
closures have an effect of +0.022 on the separation 
rate, which means that one more closing day repre-
sents a regional separation rate that is 0.022 percen-
tage points higher. Extrapolated to the stock of 
employment in Germany, this would affect 7,400 per-
sons. The curfews variable has an effect of +0.022. 
Here one day stands for a 0.022 percentage points 
higher separation rate, or 7,800 persons extrapolated 
nationwide.

On the job-finding rate, the variable of economic 
closures has an effect of −0.191, i.e. one closing day 
leads to a 0.192 percentage point lower job-finding 
rate. Recall that this rate is calculated on basis of 
the stock of unemployment and not as the separa-
tion rate, on the stock of employment. Logically, we 
extrapolate to the stock of unemployment for 
Germany. Then, 4,400 people would be affected. 
One additional day of curfews reduces the exit rate 
by 0.352 percentage points, or 8,100 people extra-
polated nationwide.

All together, additional days of economic closure 
and curfews have effects of a similar magnitude. Both 
channels operating via separations and new hires are 
relevant. Sector closures and curfews taken together, 
the loss of new hires stands for an unemployment 
effect of an additional 82% of the effect coming from 
separations (ð4; 400þ 8; 100Þ=ð7; 400þ 7; 800Þ). 
When we apply this share to the above-mentioned 
inflow effect of 64,000, this stands for another 
53,000 persons.

IV. Robustness

Given the currentness of data, scope for robustness 
checks is limited to some degree. Besides the diff-in- 
diff with bite, we performed classical diff-in-diff 
estimations with a binary treatment indicator that 
takes on the value one if the degree of closure is 
above 0 (see Appendix). This regression also deli-
vers statistically significant results. A visual 

Table 2. Average number of days of economic closures and 
curfews.

Federal State Closure of economic sectors Curfews

Baden Wuerttemberg 27 22
Bavaria 27 22
Berlin 28 21
Brandenburg 25 21
Bremen 26 20
Hamburg 28 21
Hesse 26 21
Mecklenburg-Western Pomerania 26 21
Lower Saxony 28 20
North Rhine-Westphalia 27 21
Rhineland-Palatinate 26 20
Saarland 26 22
Saxony 25 21
Saxony-Anhalt 26 21
Schleswig-Holstein 29 21
Thuringia 26 19

Note: Table 2 shows the average of the days measured up to the cut-off date 
(14 April 2020) across the agency districts in one federal state. It was 
rounded to full days. 

Source: Own calculations.

Table 3. Regression of labour market flows on closing days.
Dependent variable Economic closures Curfews

Separation rate 0.0222 0.0219
(8.61) (7.93)

Job-finding rate −0.1913 −0.3517
(−11.52) (−12.84)

Note: T-values in parenthesis. Robust (Huber/White) standard errors. 
Regression weighted by the regional employment share. 

Source: Statistics of the Federal Employment Agency, own calculations.
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inspection of the common-trends assumption 
within such a classical diff-in-diff approach is dis-
played in the Appendix. Figure 1 shows that this 
assumption is not violated and that the treatment 
effect did not start but in April 2020. Hence, we are 
confident that a diff-in-diff approach is suitable in 
this context. Notwithstanding, it is well known that 
also this classical approach could potentially suffer 
from violations of other assumptions. In our version 
with bite, we dropped April and altered the time 
period of treatment to be March, in such 
a regression, the effect of interest is statistically 
and economically insignificant. In a further robust-
ness check, we alter the loss of value added to be 
20 percentage points lower or higher (as far as the 
upper limit of 100% is not exceeded). Table 1 shows 
that the diff-in-diff estimation is robust to such 
variation.

V. Conclusion

We find that in Germany, 60% of the considerably 
increased inflow into unemployment in April 2020 
was due to the shutdown measures. Further, we find 
that the hiring margin accounted for additional 82% 
of the unemployment effect coming from the separa-
tions margin. Evidently, saving existing jobs, e.g. via 
short-time work is not enough to prevent a severe 
labour market drop (Merkl and Weber 2020). In sum, 
the shutdown measures increased unemployment in 
the short-run by 64; 000þ 53; 000 ¼ 117; 000 per-
sons (or +0.3 percentage points in the unemployment 
rate).

When assessing these results, two points 
should be kept in mind: First, the available 
data measure effects up to mid-April. However, 
later effects cannot be ruled out either, for 
example, with regard to notice periods. 
Secondly, we consider immediate effects. 
Without the measures, however, an uncontrolled 
spread of the virus could possibly have caused 
much greater damage in the medium run.
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Appendix Input-output linkage

We assume that services in the travel sector and services in 
recreation and sports were closed to 100%. Also, the automobile 
industry3 closed fully; however, for Wholesale and retail trade 
and repair of motor vehicles and motorcycles we set the closure 
to 50%, approximating the share of trade while garages were 
still operating. Accommodation and Food and beverage service 
activities offered is one industry in our classification, and, 
because restaurants were allowed to offer takeaway service, we 
assume a closure of this industry of 80%. For Wholesale and 
Retail trade we assumed 40.5%, as groceries, pharmacies, drug 
stores and gas stations, which already make up 50% in terms of 
sales, were still running during lockdown and faced an increase 

in demand. For Land transport and transport via pipelines, we 
set the rate to 32.8%, which stands for the majority of passenger 
services. Libraries, archives, museums and other cultural activ-
ities, creative arts and entertainment activities and Gambling 
and betting activities in sum are closed to 70%, because most of 
the industries were closed by decree, except gambling. Other 
personal service activities is assumed to be closed about 58% 
which corresponds to the share of beauty treatments and hair-
dressers within the industry. Below 20% of closure was given to 
the industries of Education, Public administration and defence 
and compulsory social security, Motion picture, video and 
television programme production, sound recording and music 
publishing activities (standing for education beyond the school-
ing system and cinemas).
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Figure 1. visual inspection of common-trends assumption.

3While the automobile industry was not closed by decree, because of its factual shutdown we take it as treated (just as parts of transport.)
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Table A1. Inflows to unemployment from employment subject to social security contributions.

Code ‘Classification of Products by Activity’
Loss of value 

added
Degree of 

closure

01 Crop and animal production, hunting and related service activities −0.0064 0.0000
02 Forestry and logging −0.0030 0.0000
03 Fishing and aquaculture −0.1151 0.0000
05 Mining of coal and lignite 0.0000 0.0000
06 Extraction of crude petroleum and natural gas −0.0070 0.0000
07–09 Mining and quarrying and mining support service −0.0005 0.0000
10–12 Manufacture of food products. beverages. tobacco −0.0425 0.0000
13–15 Manufacture of textiles and wearing apparel −0.0227 0.0000
16 Manufacture of leather, wood and cork −0.0357 0.0000
17 Manufacture of paper and paper products −0.0303 0.0000
18 Printing and reproduction of recorded media −0.0995 0.0000
19 Manufacture of coke and refined petroleum products −0.0507 0.0000
20 Manufacture of chemicals and chemical products −0.0109 0.0000
21 Manufacture of basic pharmaceutical products and pharmaceutical preparations 0.0000 0.0000
22 Manufacture of rubber and plastic products −0.1371 0.0000
23 Manufacture of other non-metallic mineral products -0.0388 0.0000
24 Manufacture of basic metals −0.1872 0.0000
25 Manufacture of fabricated metal products, except machinery and equipment −0.1089 0.0000
26 Manufacture of computer, electronic and optical products −0.0067 0.0000
27 Manufacture of electrical equipment −0.0353 0.0000
28 Manufacture of machinery and equipment n.e.c. −0.0171 0.0000
29 Manufacture of motor vehicles, trailers and semi-trailers −1.0000 1.0000
30 Manufacture of other transport equipment −0.0058 0.0000
31–32 Manufacture of furniture and Other manufacturing −0.0008 0.0000
33 Repair and installation of machinery and equipment −0.1089 0.0000
35 Electricity, gas, steam and air conditioning supply −0.0609 0.0000
36 Water collection, treatment and supply −0.0698 0.0000
37–39 Sewerage, Waste collection, disposal and remediation activities −0.0524 0.0000
41 Construction of buildings −0.0021 0.0000
42 Civil engineering −0.0118 0.0000
43 Specialized construction activities −0.0314 0.0000
45 Wholesale and retail trade and repair of motor vehicles and motorcycles −0.7545 0.5000
46 Wholesale trade, except of motor vehicles and motorcycles −0.4581 0.4050
47 Retail trade, except of motor vehicles and motorcycles −0.4453 0.4050
49 Land transport and transport via pipelines −0.5316 0.3280
50 Water transport −0.0231 0.0000
51 Air transport −0.9222 0.7500
52 Warehousing and support activities for transportation −0.6988 0.5000
53 Postal and courier activities −0.2115 0.0000
55–56 Accommodation and Food and beverage service activities −0.8231 0.8000
58 Publishing activities −0.0503 0.0000
59–60 Motion picture, video and television programme production and Programming and broadcasting activities −0.0249 1.0000
61 Telecommunications −0.0643 0.0000
62–63 Computer programming, consultancy and related activities and Information service activities −0.0528 0.0000
64 Financial service activities, except insurance and pension funding −0.0493 0.0000
65 Insurance, reinsurance and pension funding, except compulsory social security −0.0471 0.0000
66 Activities auxiliary to financial services and insurance activities 0.0000 0.0000
68 Real estate activities −0.0580 0.0000
69–70 Legal and accounting activities and Activities of head offices; management consultancy activities −0.0711 0.0000
71 Architectural and engineering activities; technical testing and analysis −0.0457 0.0000
72 Scientific research and development 0.0000 0.0000
73 Advertising and market research −0.1372 0.0000
74–75 Other professional, scientific and technical activities and Veterinary activities −0.0790 0.0000
77 Rental and leasing activities −0.0913 0.0000
78 Employment activities −0.1606 0.0000
79 Travel agency, tour operator and other reservation service and related activities −1.0000 1.0000
80–82 Security and investigation, Services to buildings and landscape, office support and other business support 

activities
−0.7670 0.1600

84 Public administration and defence; compulsory social security −0.0114 0.0000
85 Education −0.1399 0.1300
86 Human health activities −0.0012 0.0000
87–88 Residential care activities and Social work activities without accommodation 0.0000 0.0000
90–92 Entertainment activities, Libraries, archives, museums and Gambling −0.7180 0.7000
93 Sports activities and amusement and recreation activities −1.0000 1.0000
94 Activities of membership organizations −0.0335 0.0000
95 Repair of computers and personal and household goods −0.0861 0.0000
96 Other personal service activities −0.5967 0.5800
97–98 Activities of households, goods- and services-producing activities of private households for own use 0.0000 0.0000

Source: Federal Statistical Office. Own calculations.
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