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Abstract

Wars disrupt labor markets, yet systematic evidence on how markets for labor
services operate during conflicts is almost entirely absent. Ukraine is a rare exception:
despite the full-scale Russian invasion, timely data on workers and vacancies, in both
stocks and flows, remain available. We use these data to document one of the largest
labor supply and reallocation shocks in recent history and to estimate the impact on
job matching, showing how labor markets adapt under extreme stress. The labor force
shrank by about one fourth, yet vacancy filling rates and matching efficiency declined
modestly. Only along the frontline and in occupied regions there is evidence of labor
market shutdowns. Wage flexibility, adaptability of recruitment policies of firms, and
remote working help explain the resiliency of labor outcomes. Recovering longer-term
human capital losses suffered by Ukraine will require a mix of tools going well beyond
labor policies and should be a priority for the reconstruction phase.
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1 Introduction

How does a labor market perform under the strain of a long war? To what extent do wartime
labor markets differ from peacetime markets for labor services? Ukraine provides a unique
setting to address these questions. Understanding such dynamics is essential for designing
effective post-war reconstruction policies and offers valuable insights for economies facing
mounting labor supply shortages and major reallocation. In this paper, we show that labor
markets can continue to function under extreme stress through wage flexibility, expanded
participation, and organizational adaptation, but geographic and skill mismatches persist,
creating simultaneous unemployment and labor shortages.

The full-scale Russian invasion of Ukraine in February 2022 has generated one of the
largest combined labor supply and reallocation shocks in recent history, affecting the entire
national economy and labor market. Indeed, while war-related events are concentrated along
the eastern and southern frontline, military operations and attacks have been documented
across all Ukrainian regions. Figure 1 illustrates the geographic scope of the conflict.

Figure 1: Geographic distribution of war-related events in Ukraine

Notes. Each point represents a geolocated report of military operations, attacks, or conflict-related incidents.
The map shows conflict intensity is highest along eastern and southern frontlines but extends across all
Ukrainian regions. Data cover the period from February 24, 2022 to November 24, 2025. Source: VIINA
(Violent Incident Information from News Articles), available at https://github.com/zhukovyuri/VIINA.

As a consequence, out of an estimated population of 41 million people in 2021, almost 5.9
million left the country as refugees according to the latest estimates from the UNHCR, and
another 1.2 million are reported to be in a refugee-like situation in Russia.1 About 70% of

1The figure on refugees from Ukraine recorded globally is updated to December 2025. The figure on
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the refugees are potential labor force participants. Out-migration alone implied an estimated
reduction of about 2.8 workers. At least 700,000 citizens were mobilized into the army. By
late 2025, after almost four years of war, around 70,000 Ukrainians had been killed in combat
and 400,000 wounded, most of them working-age men. Civilian casualties amount to 50,000
people, between killed and injured. Millions of citizens remain under Russian occupation.
Taken together, this amounts to a contraction of about one fourth of the initial labor force in
areas still under government control—a negative labor supply shock of unprecedented scale.

The negative labor demand shock was also severe, though having arguably less persistent
effects. At the outset of the invasion, more than 10% of firms halted operations and a further
quarter downsized by more than half. New online vacancies posting decreased by half during
the first year after the full-scale invasion. Firms faced abrupt contractions in demand, severe
input shortages, and disruptions of infrastructure. By 2025, however, more than half of
the surviving firms had resumed production at 75–100% of pre-February 2022 levels. Firms
began to report labor shortages soon after the invasion. The main initial business obstacles
were rising input prices, blackouts caused by attacks on energy infrastructure, and transport
bottlenecks. By late 2024, however, labor shortages had become the most pressing constraint
identified by employers.

Shortages were amplified by the massive and multidimensional reallocation taking place
as a result of the war. Employment patterns shifted sharply by sectors and regions, reshaping
trends in structural change.2 Entire local labor markets near the frontline collapsed, with no
vacancies or workers left. By any historical precedent, one would have expected a prolonged
surge in unemployment in more exposed areas, soaring mismatches, and a collapse in matching
efficiency. Yet, aggregate outcomes suggest an ability to reallocate labor with surprising
speed under conditions of extreme stress. The unemployment rate surged briefly to over 26%
in 2022, but later stabilized near 13%, not too far from its pre-invasion level of around 9%.
As we document in this paper, the decline in matching efficiency was modest in less exposed
regions given the type of frictions that one should expect in a wartime labor market, while
the sharpest deterioration was concentrated in frontline areas.

A variety of explanations can be offered for this resilience of the matching process.
On the demand side, firms adjusted recruitment practices and work organization, making
broader use of remote work and opening traditionally male-dominated occupations to women,
supported by temporary changes in labor regulations. Employers also relied more extensively
on older workers and persons with disabilities. On the supply side, some refugees and
internally displaced persons continued to provide services remotely, maintaining attachment
to Ukrainian firms despite physical dislocation. Wage-setting practices also contributed:
with the statutory minimum wage frozen in 2022–2023 and thus becoming less binding in
real terms, nominal and real wages adjusted downward in the immediate aftermath of the
invasion. Wage dispersion widened, but the gap between posted and asked wages narrowed
again after an initial increase, easing reallocation. These combined adjustments mitigated

Ukrainian persons in Russia has not been updated since June 2023. Source: https://data.unhcr.org/en/
situations/ukraine.

2Ukraine’s territory is divided in 24 oblasts, one autonomous republic (Crimea) and two cities with special
status (Kyiv and Sevastopol). We use the terms regions and oblasts interchangeably.
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the unemployment costs of both the negative demand shock and the large-scale reallocation
process.

Understanding how labor markets work during wars requires going beyond aggregate
outcomes. While the economics of war is a growing area of research, the literature has
primarily focused on the macroeconomic consequences of conflict, documenting large and
persistent negative effects of wars on output and growth. Recent examples include Benmelech
and Monteiro (2025); Chupilkin and Koczan (2022); Federle et al. (2024). Specific to the
purpose of this paper, research on labor markets has focused on post-conflict reconstruction
and reintegration. In related work, Anastasia et al. (2022) review the evidence on the
aftermaths of conflicts in Eastern Europe from the late 20th century onward and draw lessons
for Ukraine’s reconstruction. Three points emerge. First, displacement worsens labor market
outcomes, with internally displaced persons and returnees experiencing persistent employment
and wage penalties (Kondylis, 2010; Torosyan et al., 2018). Second, wars generate large losses
of human capital, particularly through the interruption of education and the destruction
of training capacity (Eder, 2014; Swee, 2015). Third, conflict has long-lasting effects on
both physical and mental health, with trauma, stress, and deteriorating well-being reducing
labor supply and productivity even among non-combatants (Bratti et al., 2015). Beyond
individual outcomes, conflict also affects labor markets through its longer-term impact on
firm performance, informality, and local economic development (Petracco and Schweiger,
2012).

Much less is known about the granular functioning of large economies during wars,
especially interstate wars with sustained attacks on civilian infrastructure. From a labor
market point of view, it is a setting fundamentally distinct from economies engaged in
extra-territorial conflicts without domestic disruption, geographically limited conflicts, or civil
wars.3 Arguably, the main reason why we know remarkably little about how labor markets
function in wartime is the scarcity and unreliability of data. Past major wars either occurred
in historical periods (e.g., World Wars) or institutional settings (e.g., Iraq War) where robust
data collection on workers and firms was not yet available.

The Ukrainian case is rather exceptional: it represents the first modern, large-scale, and
protracted war in which timely labor market data on stocks and flows remain available. This
reflects the country’s digital infrastructure, including online platforms for job postings and
public administrative data systems, which have partially continued to operate despite the
conflict. While not immune to war-related data challenges, such unique data availability
opens an opportunity to study how a labor market functions under active conflict.

This paper offers the first comprehensive analysis of how a labor market functions during
a major war fought on its own territory, examining matching efficiency, reallocation across
sectors and regions, and firm adjustment mechanisms. We begin by documenting the key

3This is also a key difference with the Russian economy. Russia wages war extra-territorially, with combat
occurring outside its borders. Russian cities, infrastructure, and civilian populations remain unaffected by
direct military operations, allowing labor markets to function without the displacement, destruction, and
ongoing threats that characterize Ukraine’s experience. Moreover, Russia’s much larger population means
that mobilization represents a smaller proportional shock to its civilian labor force. Recent reports indicate
that Russia’s labor market is characterized by record-low unemployment (around 2.4% as of late 2024) and
widespread labor shortages reported by firms.
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wartime shocks, quantifying the magnitude of labor supply and demand losses. We then
examine geographical and sectoral reallocation and aggregate labor market dynamics. Next,
we estimate an aggregate matching function, tracing how efficiency evolved before and after
the invasion across regions experiencing different intensities of conflict exposure. To our
knowledge, no prior study evaluates the matching of job seekers and vacancies in a wartime
economy. Then, we turn to firm-level adjustment mechanisms that helped sustain matching
efficiency, focusing on recruitment practices, remote work, and wage-setting. Finally, we turn
to normative analysis discussing how well the labor market is adjusting to wartime needs
and how to best prepare for the peacetime, and mitigate the massive human capital losses
caused by the war. Beyond informing Ukraine’s reconstruction, our findings offer insights
for understanding how large labor markets adapt to extreme shocks more generally, whether
from conflicts, natural disasters, or pandemics.

Our analysis draws on a variety of data sources, as well as publications from government
agencies and private research institutions monitoring labor market developments since the
full-scale invasion in February 2022. Studying such a complex environment requires making
several assumptions, which we describe throughout the text. Before proceeding, we clarify
three important points about our approach. First, when referring to the labor market, we
mean the civilian labor market. For security reasons, access to data on the military sector
and personnel is restricted, thus our analysis excludes employment in the armed forces.
We treat military mobilization as a contraction of the civilian labor supply. Second, we
mainly consider the formal labor market, as no data on the informal sector are available
after 2022.4 Third, to maintain a stable sample with reliable data, we focus on Ukraine’s
government-controlled territory, thus excluding Crimea (occupied by Russia since 2014). In
the matching analysis, we further exclude the partially occupied regions of Donetsk, Luhansk,
Kherson, and Zaporizhzhia.

A final note. Analyzing labor markets through the fog of war presents inherent challenges:
territories get conquered and liberated, populations are displaced, infrastructure is destroyed,
defense production surges while consumer sectors contract, and regulatory frameworks adapt
in real time. Data are incomplete, measurement is imperfect, and overlapping endogenous
moving parts often make clean causal identification unfeasible. Our contribution is therefore
primarily descriptive—documenting how markets functioned, what patterns emerged, and
which mechanisms operated under extreme conditions. In a context where systematic evidence
has been entirely absent, careful documentation of facts represents a crucial first step toward
understanding wartime labor market dynamics.

The plan of the paper is as follows. Section 2 describes wartime data. Section 3 quantifies
supply and demand shocks. Section 4 analyzes the reallocation dynamics. Section 5 estimates
the matching function. Section 6 presents evidence on firm-level adjustments. In Section 7,
we draw policy implications. Lastly, Section 8 concludes.

4When using online job platform data, we may capture some informal employment, though this likely
represents a limited share of total informal activity.
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2 Wartime Data

This section describes our multiple data sources and discusses their limitations.

2.1 Before and after the full-scale invasion

Prior to the full-scale invasion of Ukraine by Russia in February 2022, the main source of
data on labor market conditions was the quarterly Labor Force Survey (LFS) carried out by
the State Statistics Service of Ukraine (SSSU). The LFS, based on a representative stratified
random sample of around 16,000 households per month, provided systematic information on
economic activity across demographic and regional groups. The survey generated harmonized
indicators on labor force participation, employment (formal and informal), unemployment,
and economic inactivity, with breakdowns by age, gender, education, and region. These data
represented the core input for labor market monitoring and policy design in Ukraine, and
also enabled cross-national comparisons within Europe and beyond. In addition to household
survey data, the SSSU collected enterprise-level statistics. These included average wages
by sector on a monthly basis, as well as more detailed quarterly indicators such as wage
distributions by gender and economic activity, and enterprise labor costs. Taken together, the
household and enterprise surveys constituted the backbone of Ukraine’s pre-war labor market
statistics, and were widely regarded as reliable and comprehensive. Thus, no alternative data
collection with the same scale and scope was in place.

The outbreak of the full-scale war abruptly disrupted Ukraine’s statistical system. The
SSSU suspended publication of many indicators and, due to the occupation of territories
and safety concerns, ceased collecting household survey data - the main source for labor
market statistics. As a result, in this paper we are forced to rely on alternative sources of
information.

One such source is the quarterly household survey conducted by the research agency Info
Sapiens, which has been used by the National Bank of Ukraine (NBU) since 2021. Originally
designed to monitor household finances (including transfers from abroad and indebtedness),
the survey also collects information on respondents’ demographic characteristics (age, gender,
location) and labor market status. This has provided a valuable alternative dataset for
estimating labor force participation as well as employment and unemployment rates. The
Info Sapiens survey interviews around 1,000 individuals aged 16 and older every quarter,
using mobile telephone numbers. Sampling is stratified by gender, age, settlement size, and
region, according to the pre-war population structure reported by the SSSU. Surveys are
not conducted in Crimea, Sevastopol, or other occupied territories where Ukrainian mobile
operators do not operate.5

We also draw on data from the largest online job-search platform in Ukraine (involving
about 125,000 firms and 4.5 million workers). Several such platforms exist in the country,

5The reported margin of error does not exceed 3.1%. On employment status, respondents can choose only
one option among: employed, self-employed, retired, running a household, temporarily unemployed (and
looking or not looking for work), registered private entrepreneur, student/pupil, serving in the Armed Forces
(added in October 2022), other, or no answer. Source: https://www.sapiens.com.ua/en/.
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including both specialized portals (e.g. for IT) and general-purpose sites.6 In particular,
we rely on the weekly aggregate statistics publicly released by Work.ua, which reports: (i)
the total stock of resumes and vacancies on the site, (ii) the weekly inflow of new resumes
and vacancies, and (iii) monthly expected wages (from resumes) and offered wages (from
vacancies). These figures are broken down by 29 categories and by Ukraine’s 24 regions,
plus Crimea.7 Similar online vacancy data have been used to study wartime labor demand
and wage adjustments in Ukraine and Poland between January 2021 and November 2022 by
Pham et al. (2023).

In order to analyze recruitment policies of firms after 2022, we draw on data collected by
the State Employment Service (SES) in cooperation with Helvetas Swiss Intercooperation.
This cross-sectional survey, conducted in January 2025, covers 55,000 enterprises employing
4.2 million workers as well as 70,000 registered unemployed persons. More details are provided
in Appendix G. To assess the extent of sectoral reallocation during the war, we rely on annual
data from the State Statistics Service of Ukraine (SSSU) on enterprise sales, investment,
employment, and wage bills, which continued to be collected after the invasion.8 A further
source is the quarterly average of monthly wages by economic activity. Before the full-scale
invasion, the SSSU published similar statistics on a monthly basis, including employee counts
by sector, based on enterprise reports for firms with 10 or more employees. Since 2022,
however, direct wage statistics have been discontinued for security reasons. As a result,
institutions such as the National Bank of Ukraine (NBU) have produced indirect estimates,
relying on budgetary data on personal income tax (PIT) and the Single Social Contribution
(SSC). Because the budget distinguishes between revenues and expenditures, SSC payments
from the public sector can be separated, while private-sector SSC is computed residually as
the difference between total SSC and the public-sector component.

2.2 Data quality

While concerns had occasionally been raised about the pre-2022 SSSU household survey, it
was generally regarded as high-quality: the survey followed International Labour Organization
(ILO) methodology, relied on face-to-face interviews, and covered a large monthly sample.
By contrast, the Info Sapiens survey used by the NBU as a temporary alternative has
several limitations: the sample is much smaller (around 1,000 respondents), it is conducted
quarterly rather than continuously, and it relies on telephone interviews, excluding potential
respondents without mobile phones or in areas with poor connectivity, especially near the
frontline. Nevertheless, when we compare labor force participation and unemployment rates
for 2021 - the only overlap year - the results from Info Sapiens are broadly consistent with
SSSU figures, with differences explained by sample size and timing. Despite its shortcomings,
it remains the main regular survey-based source during the war.

6Examples of widely used job platforms are Jooble, Work.ua, and Robota.
7In this online platform, categories refer to sectors or occupations. For example, one category is Agriculture,

another is Top management.
8The definitions and scope of these data follow the EU Regulation on Structural Business Statistics

(Regulation (EC) No 295/2008), ensuring comparability across activities and over time.
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A broader challenge concerns uncertainty about the size and composition of Ukraine’s
population itself, which affects the sampling frame for all household surveys. There are
only partial estimates of how many people remain under occupation, have migrated abroad
or internally, or have died either from the war or from unrelated causes. Revisions of
official refugee statistics, discussed in Appendix A, illustrate these difficulties. Info Sapiens
applies survey weights based on pre-war population distributions by age, gender, region,
and settlement size as of January 1, 2022. This ensures comparability with the pre-invasion
structure, though it may not fully capture demographic changes since the war.

By contrast, data from online job platforms are less affected by population uncertainty. The
statistics are based on the number of resumes and vacancies submitted through standardized
forms requiring the selection of region and sector categories. Although fake entries are
theoretically possible, they can be flagged and removed, and there is little incentive to create
them either before or after the invasion. We therefore regard these data as sufficiently reliable
for our analysis.

3 Quantifying the Aggregate Shocks

The full-scale invasion generated a constellation of simultaneous shocks to the Ukrainian labor
market, which interacted with each other in complex ways: firms and workers were often
forced to move across regions, sectors, or even out of the country, while the constant threat
of attack reshaped investment, hiring decisions, and household labor supply. As a result, the
war has not produced a single uniform shock but rather a set of deeply heterogeneous impacts.
Understanding the extent and nature of labor market reallocation is thus essential to assess
both the immediate and longer-term consequences of the Russian invasion of February 2022.

These dynamics should be interpreted in light of three important considerations. First,
Ukraine has faced a sustained decline in the size of its labor force even before the full-scale
invasion, driven by demographic aging, migration, and prior conflict. The labor force fell from
21.98 million in 2013 to 19.92 million in 2014 following the Russian annexation of Crimea
and initial occupation of parts of Donetsk and Luhansk, and further declined to 18.1 million
in 2015. This downward trajectory continued in subsequent years. Second, two prior shocks
complicate the analysis of employment trends: the 2014 annexation of Crimea and the 2020
COVID-19 pandemic, which introduced heterogeneous disruptions across sectors and regions.
Third, the informal sector in Ukraine is sizable (estimated at about 3 million people in 2021)
and its importance might have increased after the full-scale invasion, as firms and workers
sought ways to adapt under conditions of uncertainty and displacement. With these caveats
in mind, we first document the magnitude of the shocks and their aggregate impacts, and
then turn to the geographical and sectoral heterogeneity of their effects.
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3.1 The magnitude of labor supply and demand shocks

Table 1 summarizes our estimates of wartime labor market shocks, on both the supply and
demand side. The calculations for the supply side, detailed in Appendix A, are restricted to
government-controlled areas and measure the cumulative impact of the war from February 2022
through 2025. We report baseline, high, and low scenarios based on alternative assumptions.
On the demand side, we use three complementary approaches: counterfactual employment
based on firm turnover data holding productivity constant at pre-war levels, firm-reported
output levels compared to pre-invasion production, and the collapse in vacancy postings
following the invasion. Taken together, the table provides a quantitative benchmark for the
magnitude of wartime disruptions in Ukraine’s labor market.

On the labor supply side, migration of Ukrainians abroad was the most significant shock.
Before the full-scale invasion, Ukraine’s resident population was estimated at 41 million,
with a labor force of 17.3 million. According to the latest data from UNHCR, 5.9 million
Ukrainians were registered as refugees abroad as of late 2025.9

The demographic composition of Ukrainian refugees reveals a clear prevalence of working-
age women. According to Eurostat, there were 4.2 million beneficiaries of temporary protection
in the EU at the end of May 2025.10 Of these, 60% were women, a percentage that was
even higher right after the full-scale invasion (68% in August 2022).11 This skew toward
women reflects the severe restrictions on the ability of men of mobilization age to leave the
country. In terms of age, 69% of beneficiaries were 18 years or older as of May 2025, implying
that the majority of the refugee population is of working age. An initial UNHCR survey
of refugees, carried out in July 2022 (UNHCR, 2022), found that 80% of respondents had
been economically active prior to leaving Ukraine (76% employed and 4% unemployed). This
share is markedly higher than in Ukraine as a whole before the full-scale invasion, where the
labor force participation rate in the last quarter of 2021 was 54% of the population aged
15 and older.12 The evidence therefore suggests a strong selection effect: those who left the
country were disproportionately drawn from the economically active population.

A second major component is military mobilization. Estimates suggest that more than one
million Ukrainians are currently serving in the armed forces and other defense organizations, of
whom about three-quarters have been mobilized since 2022, combining voluntary enlistments
and military draft. While military personnel remain part of the labor force in a statistical sense,
we treat the wartime expansion of the army and other defense formations as a contraction of

9Source: https://data.unhcr.org/en/situations/ukraine. In addition, the Russian Federation has
reported hosting over 1.2 million persons displaced from Ukraine, though these figures have not been updated
since June 2023 and are no longer included in UNHCR’s official statistics.

10The EU’s Temporary Protection Directive (2001/55/EC) was activated for the first time in March 2022 in
response to the Ukrainian refugee crisis. It grants immediate residence, access to the labor market, housing,
health care, and education for displaced persons, without the need to undergo individual asylum procedures
and thus allowing refugees to choose their country of destination within the EU. As argued in Anastasia et al.
(2022), this has led to a more balanced spread of refugees if compared to previous displacement episodes
(such as Syrian refugees in 2015) and likely facilitated their integration in host countries.

11Source: https://ec.europa.eu/eurostat/databrowser/product/page/MIGR_ASYTPSM.
12The higher economic activity of Ukrainian refugees is also supported by a report from the National Bank

of Poland (2024). Ukrainians in Poland exhibited higher labor force participation rates than Poles, and this
difference persisted even after re-weighting Polish data to match the age distribution of Ukrainian migrants.
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Table 1: Labor market shocks

Labor supply shock
Baseline (mln) High Low

Refugees 6.62 6.90 5.40
of which exits from labor force (A) 2.81 2.95 2.27
Increase in military & defense 0.75 0.80 0.70
of which exits from labor force (B) 0.51 0.54 0.48
Military casualties 0.47 0.53 0.41
of which exits from labor force (C) 0.13 0.16 0.11
Civilian casualties 0.06 0.06 0.06
of which exits from labor force (D) 0.02 0.03 0.02
Reduction in LF participation among stayers (E) 0.68

Total LF change in controlled territory -(A+B+C+D+E) -3.48 -4.36 -2.87
Labor force drop in government-controlled territory -22% -28% -18%

Labor demand shock
Total (mln) % of pre-war

Overmanning assuming constant productivity (adm data)
Year 2022 -2.95 -17%
Year 2023 -2.46 -14%
Year 2024 -1.83 -10%

Employment in firms with excess capacity (survey of firms)
Year 2022 -13%
Year 2023 -10%
Year 2024 -10%
Year 2025 -9%

Hiring freeze: drop in the stock of online vacancies
One month window -0.03 -37%
One year window -0.05 -55%

Notes. Labor supply shock calculated for November 2025, excluding 7-11% of pre-war labor force under Russian
occupation. Reference: 15-70 age group. Casualties include deaths and wounded; approximately 50% of wounded
soldiers returned to active duty and are counted in the military & defense category. Labor demand from turnover
in administrative data: Counterfactual private sector employment reduction applying 2021 productivity to
post-invasion output. Percentages relative to total 2021 pre-war employment by firms (52% of total employment),
assuming demand for self-employment and public sector employment did not change. Labor demand from firm
survey: Output decline adjusted for private firm share. Hiring freeze: Drop in online vacancy stock around
February 24, 2022. Details in Appendix A.

the civilian labor supply, because mobilization withdraws working-age men from the civilian
economy. Also, this increase might be permanent for some time. The decrease in labor force
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is not one-to-one because volunteers and draftees were not all labor force participants (e.g.
students). Official data on military personnel is not available.

A second major component is military mobilization. Estimates suggest that more than one
million Ukrainians are currently serving in the armed forces and other defense organizations,
of whom approximately three-quarters have been mobilized since 2022 through voluntary
enlistments and military conscription. While military personnel remain part of the labor
force in a statistical sense, we treat the wartime expansion of the army and other defense
formations as a contraction of the civilian labor supply, because mobilization withdraws
working-age men from the civilian economy. This increase is likely to persist for some time
even after the conflict ends. The labor force loss is not one-to-one with mobilization, as not
all volunteers and conscripts were labor force participants prior to enlistment (e.g., students).
Official data on military personnel are classified and unavailable.

Military and civilian casualties represent a third component, though estimates are subject
to considerable uncertainty. President Zelensky announced in February 2025 that over 46,000
Ukrainian soldiers had been killed and 380,000 wounded, though approximately 50% of the
wounded recovered and returned to active duty.13 Other sources report somewhat higher
figures.14 For civilian casualties, United Nations monitoring recorded more than 15,000
deaths and approximately 40,000 injuries by late-2025.15 We estimate labor force losses
from casualties by accounting for deaths and the reduced labor force participation of injured
individuals who become disabled.16 Our estimates constitute a lower bound, as comprehensive
data on long-term disability among war casualties remain incomplete.

Finally, in the high scenario we also incorporate the decline in participation related to the
war among stayers, as measured by the InfoSapiens 2024 survey, and potentially driven by
school closures, childcare or injured care burden, and mental stress inhibiting from work.

Overall, migration, mobilization, and casualties reduced the effective labor force in areas
controlled by the government by between 18% and 28% of the pre-war levels. The shock
occurred to a large extent at the outset of the war and was persistent as four years down the
road from the invasion return migration has been very limited in scope, military mobilization
has increased and unfortunately also the count of casualties. This is one of the largest labor
supply shocks of modern history. It can be compared to the population losses (about 30%)
experienced by Serbia during the First World War or to the effects of the Nazi invasion of
Russia in 1941 causing a massive population displacement or to the Rwanda genocide, which
between April 1994 and July 1994 led to the loss of roughly 30% of its population, either
killed or migrated to neighboring countries, with a resulting labor force reduction of 40-50%.

On the labor demand side, firms faced relocation, destruction of physical capital, height-
ened uncertainty, and abrupt changes in product markets and supply chains. However,
quantifying the labor demand shock is particularly challenging due to data limitations. Em-

13Source: https://kyivindependent.com/over-46-000-ukrainian-soldiers-killed-since-start-
of-war-zelensky-says/.

14Counts based on public reports suggest a death toll of 75,000 soldiers. Source: https://ualosses.org/
en/.

15Source: https://ukraine.ohchr.org/en.
16For military casualties, we exclude those who returned to active duty from the labor force loss calculation,

as they are already counted in the military & defense category.
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ployment levels are equilibrium objects, available data do not allow us to distinguish layoffs
from voluntary separations, and firm closures are difficult to measure, as many business units
may have relocated or scaled down production without being formally recorded. Nevertheless,
several approaches can help bound the magnitude of the demand-side disruption. We construct
a first counterfactual using administrative data on enterprise turnover and employment. We
calculate what employment would have been if firms maintained their 2021 labor productivity
(output per worker) while generating their actual post-invasion turnover. This exercise isolates
the mechanical effect of output contraction on labor demand, abstracting from productivity
changes and other adjustments. Under this constant-productivity assumption, firms would
have required 2.95 million fewer workers in 2022. We scale the private-sector estimates by the
private dependent employment share (52% of total employment) to express demand shocks
as percentages of total pre-war employment, assuming civilian labor demand in the public
sector and self-employment did not change. By 2024, the implied reduction in labor demand
had moderated to 1.83 million workers (10% below baseline), reflecting partial recovery.

Another measure of the demand shock can be obtained from the IER monthly enterprise
survey, which asks firms to compare their current output to the period before February 2022
(Figure 2). In the first months after the invasion, around 10% of firms reported halting
operations entirely, and more than 30% were still active but at half capacity or less. Conditions
gradually stabilized over the following years, yet a majority of firms still continued to operate
below pre-war capacity in 2025.17 We again scale by the private firm employment share to
express output-based demand losses relative to total pre-war employment. The estimates are
similar to those obtained from the administrative data on firms turnover and employees.

A measure of the hiring freeze can be obtained by looking at the number of online vacancies
posted on Work.ua. During the first month after the full-scale invasion the stock of open
vacancies on the platform declined by about 77%—from roughly 93,000 on 22 February 2022
(two days before the invasion) to 21,000 on 22 March 2022. Comparing average vacancy
stocks over one-month windows around the invasion date yields a decline of 37%. When
comparing average vacancy stocks over the twelve months before and after the invasion, the
decline amounts to about 55%. These reductions compare with falls of 20 to 30% in the
number of posted vacancies in the US and the UK at the outset of the Great Financial Crisis
of 2008-9, as reported by BLS and ONS respectively. Fluctuations in online vacancies are
generally significantly larger (about 50% larger in the US) than at the aggregate level.

Thus, data on vacancy postings and on the degree of capacity utilization point to a major
shock occurring also on the demand side, although somewhat comparable to evolutions in
OECD countries during the Great Financial Recession, and arguably less persistent than the
labor supply shock. Taken together, evolutions on the supply and demand side highlight the
scale of wartime disruptions to Ukraine’s labor market.

17Despite being gradual, the recovery has not been even: in the second half of 2024, a combination of
concerns about a repetition of strikes on Ukrainian energy infrastructure and weaker GDP growth caused
chiefly by labor shortages (partially due to the more active mobilization processes) led to a temporary increase
in the share of enterprises which reported capacity utilization below 25%. This suggests that, although the
initial collapse was partially reversed, some wartime disruptions have imposed a persistent drag on productive
capacity and labor demand.
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Figure 2: Enterprises output compared to pre-invasion levels

Notes. The survey uses a panel sample that includes around 500 enterprises located in 21 regions of Ukraine
(all oblasts excluding Donetsk, Luhansk, Kherson). The survey is conducted monthly, respondents might
slightly vary across time. Source: IER enterprises survey.

4 The reallocation shock

In addition to these aggregate shocks, the labor market was characterized by a major
reallocation shock taking place across various margins: regions. sectors, occupations, public
vs private sector, formal vs. informal sector, small business vs large firms. The Lilien index
(Lilien, 1982), in the Ansari et al. (2014) version provides a summary statistics on the extent
of labor reallocation. It measures deviations of firm or sector-specific employment growth
rates from aggregate employment growth.18 Formally, the index is defined as:

LIt =

√√√√∑
i

sit

[
ln

(
xit

xit−1

)
− ln

(
Xt

Xt−1

)]2
where xit denotes the measure of interest (total employment, inflows of vacancies and resumes)
for unit i (either an economic activity or a region) at time t, Xt is total employment, and

18Unfortunately, firm-level data enabling to estimate job turnover and its components (Davis and Halti-
wanger, 1992) are not available.
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sit = xit/Xt is the employment share of unit i. The index takes value 0 when all units grow
at the same rate as the aggregate, and increases with the dispersion of growth rates across
units. Higher values of the index point to faster structural change and greater reallocation of
employment across units.

Table 2: Average Lilien Index

Source Indicator Dimension Period
2017-2019 2022-2024

Administrative data Total employed (private sector) Sectors 0.92 1.05
Regions 0.81 1.11

Online job platform
Inflows of vacancies Categories 0.34 0.51

Regions 0.29 0.55

Inflows of job seekers Categories 0.30 0.34
Regions 0.23 0.44

Notes. The table reports block averages of the Lilien index (LI) comparing 2017–2019 and 2022–2024; 2020 is
excluded to avoid COVID-related distortions. For administrative data, LI is computed yearly at the NACE
3-digit level. Public-sector activities are excluded. Forestry subsectors 02.1 and 02.2 are aggregated into
“forestry and logging.” Employment observations that are missing or non-positive are dropped; groups must
have at least two years of data. Regional LI uses region-year totals. For the online job platform data, LI is
computed monthly across categories and regions, using vacancy and resumes inflows; groups must have at
least two months of data. Block averages are the mean of the LI within each period; the first time point
within each group is omitted by construction of the index. Sectoral definitions in administrative data and
platform categories do not perfectly overlap.

Table 2 displays the Lilien index across sectors, regions and job categories, averaging values
over the pre-war and pre-COVID years (2017–2019) and the post-war years (2022–2024). We
rely on two complementary sources: yearly administrative data on private-sector employment,
and monthly job-platform data on the inflows of resumes (job seekers) and vacancies (job
offers). The table suggests that structural change did accelerate after the start of the full-scale
invasion. According to administrative employment data, the Lilien index rises from 0.92
to 1.05 across sectors and from 0.81 to 1.11 across regions. The evidence from the online
job platform data is consistent: both vacancy postings and job-seeker inflows exhibit higher
dispersion in the post-war period, suggesting intensified reallocation. The increase is sizable in
both job categories (a combination of sectoral and occupational classifications), and regions.

4.1 Measuring exposure to war

In order to better characterize the nature of this reallocation, notably across regions, we
need first to measure the exposure to war disruptions. We do so using air raid alarm data.19

Air-raid sirens are triggered when missile or drone attacks are detected and remain active
for the duration of the event. They therefore provide a high-frequency, time-varying proxy

19We use data from this online repository: https://github.com/Vadimkin/ukrainian-air-raid-sirens-
dataset. We restrict our attention to alerts from official sources.
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for the intensity of local wartime exposure since the onset of the full-scale invasion. We
construct three alternative exposure metrics at the oblast level: (i) the total duration of
alarms measured in hours, (ii) the number of alarm events per 10,000 residents, and (iii) the
number of days with at least one active alarm. All three measures yield qualitatively similar
results. We provide details on the construction of the metrics and robustness in Appendix C.
For expositional purposes, in this section we use the total duration of alarms as our primary
metric, which is obtained by summing how long alerts lasted over different air-raid sirens
episodes. This measure enables us to partition Ukraine’s oblasts into the four categories
displayed in Figure 3.

Figure 3: Ukrainian oblasts by exposure (duration of alarms)

Notes. Exposure categories based on total duration of air raid alarms (in hours) from February 2022 to
October 2025. Contested oblasts (Donetsk, Luhansk, Kherson, Zaporizhzhia) are hand-coded due to partial
or complete occupation. Remaining oblasts are divided into tertiles. Crimea is excluded from the analysis.

We hand-code as contested those oblasts that were partially or entirely under Russian
control during our sample period: Donetsk, Luhansk, Kherson, and Zaporizhzhia.20 Then
we divide the remaining oblasts into three groups based on the total duration of alarms:
low exposure regions, medium exposure regions, and high exposure regions. Low exposure
oblasts, located in Western Ukraine, are geographically distant from active combat zones
and experienced fewer attacks. Medium exposure oblasts faced regular air raids but limited
ground combat. High exposure oblasts in the East experienced intense and sustained threats,
including aerial attacks and proximity to ground operations. Contested territories saw the
most severe disruptions, with active combat and prolonged occupation.

20While these regions are arguably the most exposed, air raid alarms do not adequately capture the
exposure to war in contested territories, as bombings typically do not occur in places that have just been
conquered. Thus, we treat partially occupied regions separately. We also exclude Crimea from the analysis.
We do not classify Kharkiv oblast as contested, as it was only partially occupied until September 2022 and
then liberated. Currently, only a relatively small part of its bordering Luhansk oblast (less than 10% of the
territory) remains occupied.
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