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Background

I COVID-19 had a huge economic impact in the euro area, especially, in
March / April when strict containment measures were in place in various
EU countries.

I Labour market consequences where immediately visible in the spike of

employees in short-time work (STW) schemes in euro area economies1.

• STW schemes directly subsidise hours not worked by employees to
support firms which face a temporary decline in demand;

• coverage extended in several countries during the pandemic.

I More granular data reveals significant regional variation in employees in
STW within countries, despite country-wide lock-down measures.

I The geographical distribution of the workforce concerned does not fully
correspond with the regional spread of infections.

1Geographical scope: DE, ES, FR, IT.
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Employees in Short-Time Work (STW) schemes and
COVID cases in NUTS2 regions

Figure 1: Employees in STW (within
country variation)

Notes: Employees in STW schemes relative to
regional population in March and April. Deviation
from country-specific median. Data obtained from
national sources.

Figure 2: COVID-19 infections (within
country variation)

Notes: Covid-19 infections relative to regional
population in March and April. Deviation from
country-specific median. Data obtained from
national sources.
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Related studies

I Heterogeneous impact of COVID-19 is mainly investigated w.r.t.:

• sectoral exposure (e.g., Barrero et al., 2020; Krueger et al., 2020);

• occupation-type exposure (e.g., Dingel and Neiman; Brynjolfsson et

al., 2020, Mongey et al., 2020);

• firm characteristics (e.g., Ding et al., 2020; Alstadsæter et al., 2020).

I The role of trade linkages in the transmission of the COVID-19 shock
across countries is so far analysed in the context of simulation studies
(e.g., Di Nino and Veltri, 2020; Bonadio et al., 2020; Sforza and Steininger,

2020).

Our contribution: Ex-post analysis of a region’s economic structure and its
trade relations with other domestic and foreign regions in explaining the
observed heterogeneity in the economic impact of COVID-19.

In our work, trade connections (supply of intermediates, demand for exports)
are framed as propagator of a COVID-19 exposure measure.
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Network of EU regional trade relations

Figure 3: Regional trade network

Notes: Based on regional input-output tables from Thissen et al. (2019), using export flows that amount to at
least 100,000 Euro.
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Regional output multipliers inform about propagation of
shocks through regional input-output linkages Details

Figure 4: Downstream multipliers w.r.t.
other domestic regions

Figure 5: Downstream multipliers w.r.t.
foreign regions

Figure 6: Upstream multipliers w.r.t.
other domestic regions

Figure 7: Upstream multipliers w.r.t.
foreign regions 6



Econometric framework

Explain the within-country heterogeneity in the economic impact
of the pandemic via:

I Direct structural exposure to COVID-19 shock specificities

I Indirect exposure (spillovers) from trade partners

The model:

ycr =β1Exposurecr + β2Exposurecr × Stringencyc + β3ID
ex
cr

+ β4ID
im
cr + x ′crβ5 + γc + εcr ,

where:
- ycr refers to the (cumulated) number of persons in short-time work in region r
located in country c by the end of April;
- x ′cr is a vector of control variables (regional population, income, infections);
- γc are country fixed effects (i.e., focus on within country heterogeneity).

Estimated using a Poisson (count) model with robust standard errors.
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(Direct) Regional exposure due to sectoral structure I

I Indicator of sectoral exposure to COVID from INAIL (Istituto
Nazionale per L’Assicurazione contro gli Infortuni sul Lavoro):

• sectoral exposure to the virus at work, social distancing possibilities
at work, contacts with third parties at work.

I Indicator of sectoral teleworking possibilities from Dingle and
Neiman (2020):

• classification of “teleworkability” of occupations aggregated to the
sector level using (US) employment counts.

I Assumption that exposure measures inform about
sector-specific attributes, not country-specific ones.
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(Direct) Regional exposure due to sectoral structure II

INAIL Teleworking Exposure
score ordinal score ordinal

Agriculture 1.0 1.0 0.0 3.0 2.0
Manufacturing 1.2 2.0 0.2 3.0 2.5
Construction 1.0 1.0 0.2 3.0 2.0
Retail and wholesale 2.1 3.0 0.2 3.0 3.0
Information and communication 1.2 2.0 0.7 1.0 1.5
Financial and insurance 1.0 1.0 0.8 1.0 1.0
Real estate 1.0 1.0 0.6 1.0 1.0
Professional services 1.3 2.0 0.5 2.0 2.0
Art, Sport, Entertainment 2.6 3.0 0.3 2.0 2.5

I Data on regions’ sectoral employment shares from Eurostat Labour Force
Survey (LFS) allow computing region-specific exposure measures.

I Exposure measure varies across regions r in country c: Exposurecr .
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Indicator of containment measures across the EU

I Oxford COVID-19 Government Response Tracker (OxCGRT): Indicator
on the stringency and duration of containment measures;

I focus on relevant daily sub-indicators, which range from 0 to 3 (in part
after re-scaling);

I only country-wide containment measures are considered;

I country specific measure (Stringencyc) based on the average across these
daily indexes in March and April;

DE ES FR IT

Workplace closings 0.7 2.1 2.2 2.6
Limits to private gatherings 2.0 1.6 1.0 2.6
Shelter-in-place orders 1.5 1.6 1.5 2.0
Restrictions on internal movements 0.0 2.4 2.2 2.6

Overall 1.1 1.9 1.7 2.4
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Sectoral exposure to COVID-19 and stringency of
containment measures across EU NUTS2 regions

Figure 8: Sectoral exposure across
NUTS2 regions

Notes: Measure based on information about
sectoral exposure to COVID-19 (from INAIL) –
adjusted for sectoral share of self-employed and
temporary jobs – aggregated to the regional level
using a region’s sectoral (total) employment shares.

Figure 9: Stringency of containment
measures

Notes: Average of daily measures related to
workplace closings, limits to private gatherings,
“shelter-in-place” orders, and restrictions on
internal movements until April 2020, obtained from
Oxford COVID-19 Government Response Tracker.
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(Indirect) Regional exposure due to trade linkages

I Regional input-output table for the year 2013 from Thissen et
al. (2019).

• Measure of (indirect) exposure via disruptions in the supply of
inputs:

IDE im
cr =

∑
jk 6=cr

ajk,cr × Exposurejk × Stringencyj ,

where ajk,cr informs about the amount of inputs supplied by region
jk required to produce one unit of output in region cr .

• Measure of (indirect) exposure via a collapse in demand in other
regions:

IDE ex
cr =

∑
jk 6=cr

bcr,jk × Exposurejk × Stringencyj ,

where bcr,jk informs about the share of output of region cr sold to
region jk in cr ’s total output.

I These measures can be split into intra- and inter-country
trade.
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Estimation results - main

Table 1: Direct and indirect effects of Covid-19 exposure and containment measures

(1) (2) (3) (4) (5)

Exposure 0.294∗∗∗ 0.270∗∗∗ 0.260∗∗∗

(0.048) (0.044) (0.049)

Exposure × Stringency 0.138∗∗∗ 0.118∗∗∗

(0.038) (0.036)

IDE ex intra-national 0.094∗∗

(0.046)

IDE ex international -0.062
(0.045)

IDE im intra-national -0.012
(0.046)

IDE im international 0.104∗∗∗

(0.028)

Log COVID cases 0.147∗∗ 0.018 0.039∗ 0.031 0.027
(0.064) (0.039) (0.022) (0.019) (0.022)

Log population 0.902∗∗∗ 0.869∗∗∗ 0.874∗∗∗ 0.868∗∗∗ 0.859∗∗∗

(0.059) (0.036) (0.022) (0.020) (0.051)

Log GDP per capita 0.193∗∗∗ 0.148∗∗∗ 0.157∗∗∗ 0.152∗∗∗

(0.029) (0.024) (0.021) (0.024)

Observations 100 100 100 100 100

Country FE Yes Yes Yes Yes Yes

Notes: The Table presents Poisson regressions. The dependent variable is the
cumulated number of persons in short-term work scheme in NUTS2 regions in
France, Germany, Italy, and Spain by end of April. All variables are standard-
ised to have a mean of zero and standard deviation of one. Robust standard
errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1. Summary statistics
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Conclusion

I Main findings:

• regional heterogeneity in employees in STW schemes cannot be
explained by regional spread of infections only;

• a region’s economic structure is important in understanding this
heterogeneity;

• but also a region’s (both intra- and international) trade connections
play an important role.

I Policy implications:

• Coordination in the design of policy responses to help sustain the
EU supply chain;

• Accounting for drivers of within-country heterogeneity of the
pandemic impact when allocating funds to restore economic
conditions.
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Background slides
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Summary statistics (short-term implications)

Table 2: Main variables

mean sd p1 p25 p50 p75 p99

Employees in STW (in Tsd.) 313847.70 368419.37 3078.00 128607.50 227581.50 377243.00 2195840.50
Exposure 1.78 0.15 1.29 1.69 1.79 1.87 2.07
Stringency 1.65 0.53 1.05 1.05 1.72 1.90 2.43
IDEex intra-national 0.55 0.28 0.27 0.38 0.43 0.61 1.47
IDEex international 0.20 0.07 0.08 0.15 0.20 0.25 0.45
IDEim intra-national 0.25 0.11 0.07 0.19 0.22 0.28 0.56
IDEim international 0.08 0.03 0.03 0.05 0.06 0.10 0.14
Log COVID cases 7.90 1.54 1.90 7.35 8.04 8.69 11.08
Log population 14.42 0.91 11.35 14.01 14.45 15.07 16.22
Log GDP per capita -3.47 0.28 -4.05 -3.64 -3.46 -3.27 -2.77

Notes: Number of observations amounts to 100.

Back to slide
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Background on multipliers
I Output multipliers are derived from regional input-output tables (RIOT)

for 2013 from Thissen et al. (2019).

I Multipliers are computed using the Leontief matrix (B = (I −A)−1, where

A is the matrix of input requirements; see, e.g., Izquiedro et al., 2019):
• Downstream output multipliers correspond to supply shocks (i.e., from

suppliers to customers); obtained by summing over rows of B.

• Upstream output multipliers correspond to demand shocks (i.e., from
customers to suppliers); obtained by summing over columns of B.

I We apply this setup to the RIOT data:
• We treat the EU (plus the RoW component) as one large economy and

generate B as a 268× 268 matrix, where each element refers to a region
in the EU and the RoW residual.

• Output multipliers here thus estimate the aggregate increase in gross
output measured in Euros per Euro of additional output in a region.

• By appropriately summing over columns/rows of B, we decompose the
multiplier into a domestic and a foreign component.

I Multipliers derived from an input-output setup are prone to some caveats:

• They, e.g., refer to a static environment (I-O relations are fixed), an
elasticity of substitution among inputs that equals one, or a level of
production that can be flexibly adjusted (i.e., CRS and spare capacity).

• Here also the caveat that the RIOT data do not (yet) contain a sectoral

dimension. Back to slide
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