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dhis study investigates the econoŵic 
conseƋuences of the arŵed conŇict 
in  hŬraine via taǆ revenue channel͕ 
with particular eŵphasis on the 
eīect of disability on regional 
personal incoŵe taǆ (W/C) revenues. 
hsing a newly asseŵbled panel 
dataset covering hŬrainian regions 
and 239 �h regions for the period 
2005-2024͕ the analysis applies 
a generaliǌed synthetic control 
('SC) estiŵator to construct a 
credible counterfactual traũectory 
of W/C in the absence of conŇict. 
dhe 'SC approach is well suited to 
this seƫng͕ as it accoŵŵodates 
the staggered treatŵent design͕ 
characteristic of the hŬrainian 
conteǆt͕ and accounts for latent 
confounding factors.

dhe results reveal substantial 
and persistent econoŵic losses 
ŵaterialising through the decline in 
personal incoŵe taǆ contributions 
aƩributable to the conŇict. �y 2024͕ 

Abstract
aggregate regional W/C is estiŵated 
to lie ŵore than 60 per cent below 
its synthetic counterpart͕ while 
W/C per capita is ŵore than 40 per 
cent lower. Disability eŵerges as 
an independent and Ƌuantitatively 
ŵeaningful transŵission channel͗ a 
ϭ0 per cent increase in the regional 
prevalence of disability reduces 
aggregate W/C by ϭ.2 per cent and 
W/C per capita by ϭ.75 per cent͕ 
controlling for 'ross Doŵestic 
Wroduct ('DW)͕ population͕ and 
conŇict intensity.

dhe Įndings position disability as 
a critical yet largely understudied 
deterŵinant of econoŵic 
perforŵance in conŇict-aīected 
seƫngs. dhey underscore the need 
for further research and increased 
policy aƩention to disability-inclusive 
labour ŵarŬet interventions to 
support econoŵic resilience and 
post-war recovery.

10% Increase in Regional Disability 
Prevalence

-1.2%
Aggregate W/C

-1.75%
W/C Wer Capita

Controlling for 'DW͕  Wopulation Θ ConŇict /ntensity
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dhis report assesses the iŵpact 
of the war in hŬraine on regional 
personal incoŵe taǆ (W/C) revenues͕ 
with speciĮc aƩention to the rising 
share of persons with disabilities 
(WtD) as a Įscal channel. dhe 
analysis uses a generaliǌed synthetic 
control ('SC) ŵethod to construct a 
counterfactual traũectory of hŬraine s͛ 
regional W/C based on a donor pool 
of 239 �h regions͕ allowing for 
credible estiŵation of the eīects 
of conŇict intensity͕  deŵographic 
change͕ and disability prevalence.

�ǆecutive Suŵŵary

Data and Methodology
The study integrates ŵultiple 
sources of hŬrainian adŵinistrative 
data͕ including W/C͕ 'DW͕  population͕ 
and disability registrations͕ with 
harŵonised �uropean regional 
data froŵ �uropean Coŵŵission͛s 
Annual Regional Database (ARD�CK)͕ 
�urostat s͛ �h-S/>C (�uropean hnion 
Statistics on /ncoŵe and >iving 
Conditions)͕ and the �uropean 
Coŵŵission s͛ daǆation drends 
database. 'iven the staggered 
nature of conŇict eǆposure (20ϭ4 in 
eastern regions͖ 2022 nationwide) 
and its tiŵe-varying intensity͕  the 
'SC estiŵator provides a robust 
fraŵeworŬ for capturing staggered 
treatŵent eīects while addressing 
latent confounding factors.

Main Findings
ϭ.  Large fiscal losses due to conflict. 

Aggregate W/C in hŬraine diverges 
sharply froŵ its synthetic 
counterpart aŌer 20ϭ4͕ with 
losses eǆceeding 60 per cent 
by 2024. W/C per capita falls by 
ŵore than 40 per cent͕ reŇecting 
both econoŵic disruption and 
population displaceŵent.

2.  Disability as an independent 
economic channel. A ϭ0 per cent 
increase in regional disability 
prevalence reduces aggregate W/C 
by ϭ.2 per cent and W/C per capita 
by ϭ.75 per cent. As W/C is one of 
the siǌeable 'DW coŵponents͕ 
disability functions as a direct 
ŵechanisŵ through which 
conŇict erodes the taǆ base͕ 
leading to 'DW decline.

3.  Robustness of results. Even 
aŌer controlling for econoŵic 
fundaŵentals and applying 
a latent-factor structure͕ the 
coŵbined eīects of conŇict 
and disability reŵain strong͕ 
consistent͕ and statistically 
signiĮcant.

Policy Implications
The Įndings underscore the 
iŵportance of disability-inclusive 
labour ŵarŬet policies to support 
both social inclusion and econoŵic 
recovery. Key interventions 
include eǆpanding vocational 
rehabilitation͕ iŵproving worŬplace 
accoŵŵodation͕ and creating 
targeted eŵployer incentives 
for hiring WtD. Strengthening 
rehabilitation systeŵs͕ digital 
registries͕ and inter-agency data 
coordination would further ŵitigate 
long-terŵ revenue losses. Regions 
ŵost heavily aīected by the conŇict͕ 
where disability prevalence is 
highest͕ should be prioritised for 
econoŵic recovery prograŵŵes.

Directions for Future Research
Further research is needed to 
conduct eǆ-ante assessŵents of the 
Įscal returns to reintegrating WtD 
into the labour force͕ especially 
those whose conditions allow for 
partial or full eŵployŵent. dhe 
ŵodelling of these potential gains 
would help governŵents and 
developŵent partners design cost-
eīective͕ forward-looŬing strategies 
to strengthen state capacity and 
accelerate econoŵic recovery in 
conŇict-aīected seƫngs.

Synthetic �enchŵarŬ
hŬraine
Wost-20ϭ4 Divergence

After 2014, Ukraine's Aggregate PIC
Diverges Sharply
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siolent conŇict represents one 
of the ŵost profound shocŬs an 
econoŵy can eǆperience. Financial 
and political crises͕ trade wars͕ 
or severe econoŵic downturns 
all iŵpose costs͕ but few events 
disrupt lives͕ institutions͕ and Įscal 
capacity as profoundly as war. dhis 
paper eǆaŵines the arŵed conŇict 
in  hŬraine͕ focusing on its Įscal 
conseƋuences and the role of the 
sharp rise in disability as a Ŭey 
transŵission channel.

dhe arŵed conŇict was initiated 
in 20ϭ4 with the anneǆation of 
Criŵea and draŵatically escalated 
with the full-scale war in 2022 has 
fundaŵentally reshaped hŬraine s͛ 
deŵographic and econoŵic 
structure. �eyond the destruction 
of infrastructure͕ the displaceŵent 
of ŵillions of people͕ and the 
contraction of econoŵic activity͕  the 
conŇict has generated a substantial 
rise in disability͕  both aŵong civilians 
and war veterans. dhis developŵent 
poses uniƋue challenges for 
hŬraine s͛ Įscal systeŵ.

dhis study eǆaŵines the iŵpact of 
ŵilitary conŇict in hŬraine and the 
associated disability increase on 
personal incoŵe taǆ contributions͕ 
a central pillar of hŬraine s͛ doŵestic 
revenues. Wersonal incoŵe taǆ 
revenues depend directly on the 
labour ŵarŬet participation and 
earnings capacity of the population. 
A surge in disability reduces 
both͕ thereby underŵining the 
governŵent s͛ ability to ŵobilise 

ϭ. /ntroduction
resources for public goods͕ 
reconstruction eīorts͕ and social 
protection. dhis loss of Įscal capacity 
constitutes a critical social cost 
of conŇict. /t operates alongside 
ŵore visible conseƋuences͕ such as 
the destruction of infrastructure͕ 
disruption of econoŵic activity͕  
and the loss of huŵan life. Revenue 
shorƞalls constrain the state s͛ 
ability to deliver essential services 
such as health care͕ education͕ 
ũudicial enforceŵent͕ and security 
- functions that are especially vital 
during wartiŵe. /n this way͕  the Įscal 
erosion triggered by conŇict ŵay 
result in a vicious circle͗ reduced 
revenues weaŬen institutions ũust as 
deŵands on theŵ intensify͕  raising 
the risŬ of prolonged instability. dhe 
study eǆplores this issue using the 
war in  hŬraine as a case in point.  

dhe study begins by constructing 
a coŵprehensive regional dataset 
that coŵbines ŵultiple sources 
of hŬrainian adŵinistrative 
statistics with harŵonised 
�uropean regional data. Regional 
W/C data were collected froŵ the 
hŬrainian Ministry of Finance and 
reconstructed for earlier years 
using national budget stateŵents 
and /nternational Monetary Fund 
(/MF) Country Reports. Regional 
'DW͕  'DW per capita͕ population͕ 
and disability registrations were 
obtained froŵ the hŬrainian Kĸce 
of National Statistics. do construct 
a credible counterfactual͕ the 
analysis incorporates data froŵ �h 
regions drawn froŵ the �uropean 

Coŵŵission s͛ ARD�CK database͕ 
�urostat s͛ �h-S/>C survey (for 
disability prevalence)͕ and the 
�C daǆation drends database (for 
regional W/C). dhe resulting panel 
dataset spans the period 2005-2024 
and includes 239 �uropean regions 
that together forŵ the pool of 
potential synthetic control units.

A Ŭey eŵpirical challenge is 
that conŇict eǆposure͕ disability 
incidence͕ and taǆ revenues 
ŵay be ũointly inŇuenced by 
unobserved regional shocŬs. do 
address this concern͕ the report 
eŵploys a generaliǌed synthetic 
control ('SC) ŵethod (Wowell͕ 
2022). dhis approach eǆtends the 
classic synthetic control techniƋues 
to seƫngs with staggered and 
continuous treatŵents - an 
essential feature of the hŬrainian 
conteǆt͕ where regions were 
eǆposed to conŇict at diīerent 
tiŵes and intensities. dhe 'SC 
ŵethod constructs a ͞synthetic 
hŬraine͟ froŵ �h regions that 
closely replicates hŬraine s͛ pre-
conŇict econoŵic and deŵographic 
traũectory͕  thereby allowing for 
credible causal inference on how 
conŇict and rising disability levels 
have altered taǆ revenues.

dhe Įndings show that ŵilitary 
conŇict and its associated rise in 
disability have had a signiĮcant͕ 
persistent͕ and ƋuantiĮable iŵpact 
on hŬraine s͛ Įscal and͕ conseƋuently͕  
econoŵic capacity. �oth aggregate 
and per-capita regional W/C diverge 
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sharply froŵ their synthetic 
counterfactuals aŌer 20ϭ4͕ with 
losses intensifying aŌer 2022. �y 
2024͕ aggregate W/C is estiŵated to 
be ŵore than 60 per cent below its 
counterfactual level͕ while per-capita 
W/C is ŵore than 40 per cent lower. 
/ŵportantly͕  disability eŵerges as 
an independent Įscal channel͗ a 
ϭ0 per cent increase in the regional 
share of WtD reduces W/C revenues 
by ϭ.2 and W/C per-capita by ϭ.75 per 
cent͕ even aŌer accounting for 'DW͕  
population dynaŵics͕ and conŇict 
intensity. dhese results highlight that 
disability is not only a social outcoŵe 
of war͕  but also a Ŭey deterŵinant 
of Įscal perforŵance during 
conŇict͕ with iŵportant long-terŵ 
iŵplications for econoŵic recovery.

�y incorporating disability into the 
fraŵeworŬ of Įscal analysis͕ this 
study contributes to the eŵerging 
evidence on the broader econoŵic 
costs of conŇict and provides policy-
relevant insights for governŵents 
and developŵent partners seeŬing 
to strengthen Įscal resilience and 
state capacity in conŇict-aīected 
countries͕ while supporting inclusive 
post-war reconstruction.
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Research on the econoŵic iŵpact 
of conŇict spans several diŵensions͕ 
including output͕ Įscal perforŵance͕ 
and state capacity. �arly cross-
country studies established broad 
correlations between conŇict and 
diŵinished econoŵic outcoŵes. 
Collier (ϭ999) estiŵates the 
iŵpact of conŇict on the level and 
coŵposition of output͖ Knight͕ 
>oayǌa͕ and sillanueva (ϭ996) 
estiŵate ͞higher capacity output͟ 
froŵ reduced ŵilitary spending͕ 
while 'upta et al. (2007) calculate 
losses to growth and taǆ revenues 
due to conŇict. ,owever͕  ŵost 
cross-country studies suīer froŵ 
signiĮcant identiĮcation challenges. 
Countries diīer not only in conŇict 
intensity and duration but also 
in structural features such as 
institutions͕ econoŵic diversiĮcation͕ 
deŵographics͕ and geography͕  
ŵaŬing causal inference diĸcult 
(�laƩŵan and Miguel (20ϭ0)). 

For these and related reasons͕ ŵore 
recent research has increasingly 
focused on outcoŵes at partly 
or fully subnational levels. dhis 
shiŌ has allowed researchers to 
eǆploit within-country contrasts 
and to apply ŵethods that credibly 
address oŵiƩed variable bias. 
For eǆaŵple͕ �esley and Mueller 
(20ϭ2) and Mueller (20ϭ6) use 
subnational panel data to estiŵate 
the econoŵic cost of conŇict in 

2. Related >iterature
Northern /reland and African 
regions͕ respectively. �rodeur (20ϭϴ) 
uses randoŵness in the success of 
terrorist aƩacŬs in the hnited States 
during ϭ970ʹ20ϭ3 to identify their 
causal iŵpact on local econoŵic 
activity. Abadie and 'ardeaǌabal 
(2003) eǆaŵine the econoŵic 
iŵpact of conŇict in the �asƋue 
Country. dhis study pioneered 
the synthetic control ŵethod to 
deŵonstrate how conŇict can 
depress econoŵic activity relative 
to a counterfactual constructed 
froŵ unaīected regions of Spain. 
Abadie et al. (20ϭ0) subseƋuently 
eǆtended this fraŵeworŬ to broader 
set of coŵparative case studies͕ 
while Wowell (2022) generalised 
it to accoŵŵodate dynaŵic and 
continuous treatŵents. dogether͕  
these contributions have becoŵe 
central tools for analysing the 
localised econoŵic conseƋuences of 
conŇict.

Another coŵŵon theŵe across 
this literature is the use of 
Įscal outcoŵes as a proǆy for 
state capacity. daǆ revenues͕ 
in particular͕  reŇect both the 
strength of econoŵic activity and 
the state s͛ ability to ŵobilise it. 
tithin-country studies of conŇict 
freƋuently eŵphasise this channel͕ 
deŵonstrating how violence 
can weaŬen the Įscal contract 
between citiǌens and the state. Ch 

et al. (20ϭϴ) and CĄrdenas͕ �slava͕ 
and RaŵŦ ǵreǌ (20ϭ6) docuŵent a 
negative relationship between 
conŇict and various ŵeasures of 
state capacity͕  including ŵunicipal 
taǆ revenues. Finally͕  �arreƩ (2022) 
uses provincial-level data to estiŵate 
governŵent revenue losses due to 
conŇict in Afghanistan since 2005. 

thile nuŵerous studies have 
eǆplored the linŬ between conŇict 
and various ŵeasures of state 
capacity͕  including taǆ revenues͕ far 
less aƩention has been devoted to 
the Įscal conseƋuences of conŇict-
induced deŵographic shocŬs͕ 
such as ŵass disability. Disability 
aīects labour ŵarŬet participation͕ 
productivity͕  and ultiŵately 
narrows the base of personal 
incoŵe taǆation. Although disability 
econoŵics has long established 
the earnings penalties faced by 
individuals with disabilities (see for 
eǆaŵple Wriebe͕ RinŬ͕ and Steŵŵler 
(2024)͖ daŬasaŬi (2024))͕ its 
intersection with conŇict econoŵics 
reŵains undereǆplored. /n the 
case of hŬraine͕ where the war has 
generated a rapid and substantial 
increase in disability͕  this gap is 
particularly salient. �y eǆplicitly 
linŬing disability to personal incoŵe 
taǆ outcoŵes͕ this study adds a 
novel diŵension to the literature on 
the Įscal costs of conŇict.
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hŬraine has eǆperienced profound 
institutional and econoŵic 
disruptions since the outbreaŬ 
of arŵed hostilities in 20ϭ4. dhe 
anneǆation of Criŵea and the onset 
of Įghting in the Donbas ŵarŬed 
the beginning of a protracted 
confrontation͕ while the full-
scale arŵed conŇict launched in 
February 2022 transforŵed the 
conŇict into one of the largest 
wars in �urope since torld tar //. 
dhe scale of violence͕ destruction͕ 
and displaceŵent has been 
eǆtraordinary. Millions have Ňed 
abroad or been internally displaced͕ 
econoŵic activity has contracted 
sharply in aīected regions͕ and the 
state has been forced to ŵobilise 

3. /nstitutional Seƫng
resources on an unprecedented 
scale.

dhe Įscal systeŵ has faced 
siŵultaneous pressures. Kn the one 
hand͕ governŵent eǆpenditures have 
eǆpanded draŵatically to Įnance 
defence͕ huŵanitarian support͕ 
and reconstruction. Kn the other͕  
the revenue base has weaŬened. 
Destruction of productive capacity͕  
eŵigration͕ and the redirection of 
labour to ŵilitary service have all 
underŵined taǆ collection. A further 
challenge steŵs froŵ the sharp rise 
in disability aŵong both civilians and 
veterans. �eyond its direct social and 
huŵan costs͕ this deŵographic shiŌ 
reduces labour ŵarŬet participation 

and erodes the personal incoŵe taǆ 
base͕ a Ŭey coŵponent of hŬraine s͛ 
doŵestic revenue.

Despite these shocŬs͕ hŬraine has 
ŵaintained core Įscal institutions. 
dhe State daǆ Service continues to 
adŵinister ŵaũor revenue sources͕ 
and international assistance has 
partly oīset Įscal gaps. ,owever͕  
the long-terŵ sustainability of 
public Įnances depends critically 
on doŵestic taǆ capacity. ,ence͕ 
understanding how conŇict-related 
disability erodes personal incoŵe 
taǆ revenues is essential to assessing 
both the short-terŵ Įscal strain and 
the longer-terŵ challenges of post-
war recovery.
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dhis section provides an overview of 
the data used in this study.

4. Data

4.1 Ukrainian Data Sources

dhe dependent variable in this 
study is regional personal incoŵe 
taǆ contributions (W/C). dhe Įnal 
dataset was coŵpiled froŵ two 
sources. Regional W/C data for 20ϭ5-
2024 were obtained directly froŵ 
the hŬrainian Ministry of Finance. 
�ecause regional W/C data were not 
available prior to 20ϭ5͕ national W/C 
totals were eǆtracted froŵ annual 
consolidated budget stateŵents and 
cross-validated against /MF Country 
Reports. dhese national Įgures were 

then regionalised using average 
regional W/C shares froŵ 20ϭ5-2022͕ 
thereby eǆcluding the wartiŵe years in 
which conŇict-related distortions could 
bias regional shares. dhe resulting 
series is presented in Figure ϭ. 

Kverall͕ the data show a clear 
downward trend͕ which becoŵes 
ŵore pronounced aŌer 20ϭ4 for the 
regions aīected by the Įrst wave of 
arŵed conŇict͕ and aŌer 2022 - the 
year ŵarŬing the onset of the full-
scale arŵed conŇict - for the rest of 
hŬraine.

Figure 1. Regional Personal Income Tax Contributions, 2005-2024

Note: The source of data is Ministry of Finance Ukraine, Euro constant 2015 prices.
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dhe noŵinal regional 'DW and 
noŵinal regional 'DW per capita 
were obtained froŵ the hŬrainian 
Kĸce of National Statistics. do 
account for inŇation͕ these data 
were deŇated to a 20ϭ5 base year 
using oĸcial 'DW deŇators froŵ 
the National �anŬ of hŬraine͕ 
suppleŵented with 'DW growth 
forecasts froŵ /MF Country Reports 
for 2022-2024. dhis procedure 
enabled the construction of real 'DW 
and 'DW per capita series eǆpressed 
in constant 20ϭ5 hA, (hŬrainian 

hryvnia) prices. dhese values were 
then converted into euros using the 
oĸcial 20ϭ5 hA,ͬ�hR eǆchange rate 
published by the National �anŬ of 
hŬraine.

te also collected oĸcial regional 
data on the nuŵber of WtD͕ both 
in total and disaggregated by 
disability group͕ froŵ the hŬrainian 
Kĸce of National Statistics. hnder 
hŬrainian legislation͕ adults are 
classiĮed into three disability 
groups͗ (ϭ) severe iŵpairŵents that 

preclude eŵployŵent͕ (2) ŵoderate 
iŵpairŵents͕ and (3) less severe 
iŵpairŵents that still liŵit functional 
capacity. As shown in Figure 2͕ the 
series displays a general upward 
trend that accelerates ŵarŬedly 
following the start of the full-scale 
arŵed conŇict in hŬraine in 2022.
dhe data also show a sharp decline 
in the nuŵber of registered WtD in 
the two regions aīected by the Įrst 
wave of arŵed conŇict in 20ϭ3-
20ϭ4͕ >uhansŬ and DonetsŬ͕ which 
can be aƩributed to large-scale 
outŵigration froŵ these areas.

Figure 2. Regional Shares of People with Disabilities in Ukraine, 2005-2024

Note: The source of data is National Office of Statistics (Derzhkomstat).

Finally͕  we have obtained data on 
regional population for the period 
2005-2022. dhese data were ũointly 
used to construct regional disability 
shares for the period of 2005-
202ϭ. Due to the unavailability of 
data beyond 202ϭ (ŵostly due to 
the ongoing war in hŬraine) we 
eǆtended the eǆisting data to 2024 
based on several assuŵptions. 
Most of the oĸcial sources (see for 
eǆaŵple͗ hNR/C (2023)) report a 
decline in hŬrainian population of 
around ϭ0 ŵillion people during the 

period 2022-2024. Furtherŵore͕ 
ŵore eǆposed regions are reported 
to suīer heavier losses due to 
ongoing ŵilitary actions as well 
as eŵigration. At the saŵe tiŵe͕ 
less eǆposed central and western 
regions eǆperience lighter losses of 
population͕ partially coŵpensated 
by the arrivals of internally displaced 
persons (/DWs). 

'iven the above͕ we assuŵe that the 
overall decline of ϭ0 ŵillion occurred 
in the following ŵanner͗ 60 per cent 

decline in 2022͕ 30 per cent decline 
in 2023͕ and a ϭ0 per cent decline in 
2024. Additionally͕  we assuŵe larger 
population declines in eastern and 
southern regions͕ including DonetsŬ͕ 
>uhansŬ͕ Kherson͕ �aporiǌhǌhia͕ 
MyŬolaiv͖ a ŵoderate decline in 
Chernihiv͕  Suŵy͕  KharŬiv͕  and Kdesa 
regions͖ and a lower decline in 
western regions. Finally͕  we assuŵe 
a lower decline in heavily aīected͕ 
but large /DW-hosting regions͕ such 
as Kyiv city and region͕ >viv͕  Dnipro 
and Woltava.
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Figure 3. Regional Population in Ukraine, 2005-2024

Note: The source of data is National Office of Statistics (Derzhkomstat).

4.2 Data on the European 
Regions

dhis section describes the data on 
�h regions used for constructing the 
synthetic control group. Although 
the initial preŵise suggested that the 
ŵost suitable control units would 
be regions in �astern �uropean 
countries͕ particularly forŵer 
ŵeŵbers of the Soviet bloc͕ the 
study ultiŵately opted to include all 
�h regions in order to build a broader 
and ŵore Ňeǆible donor pool.

te began by eǆtracting regional 'DW 
and 'DW per capita at current prices 
froŵ ARD�CK. te then obtained 
country-level W/C data froŵ the 

�uropean Coŵŵission͛s daǆation 
drends database. �ecause soŵe 
countries lacŬ reported W/C values 
for 2023-2024͕ ŵissing observations 
were iŵputed using linear 
proũections. dhese national W/C totals 
were subseƋuently regionalised 
based on annual regional 'DW 
shares. do correct for inŇation͕ all 
ŵonetary values were converted to 
constant 20ϭ5 euro prices using the 
'DW chain-type price indeǆ. 

/n the neǆt step͕ we constructed 
regional disability ŵeasures for �h 
regions using data froŵ the �h-
S/>C͕ which underpin �urostat s͛ 
disability indicators. �h-S/>C 
ŵeasures disability priŵarily through 

the 'lobal Activity >iŵitation 
/ndicator ('A>/) and longstanding 
health conditions͕ enabling cross-
country coŵparisons in incoŵe͕ 
living standards͕ labour ŵarŬet 
participation͕ and social inclusion. 
thile �h-S/>C is designed to be 
nationally representative͕ its regional 
representativeness varies across 
Meŵber States. do approǆiŵate 
regional disability prevalence͕ 
we Įrst calculated country-level 
disability rates froŵ �h-S/>C and 
then allocated these rates across 
regions using regional population 
data froŵ ARD�CK. As soŵe regions͛ 
latest �h-S/>C values fall in 2023͕ we 
interpolated ŵissing 2024 observations 
based on trends in prior years.
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dhe eŵpirical analysis eŵployed in 
this report is based on a generaliǌed 
synthetic control estiŵation ('SC) 
approach. dhis ŵethod͕ proposed by 
Wowell (2022)͕ builds on Abadie and 
'ardeaǌabal (2003) and produces 
estiŵates which are robust to a 
broad class of unŬnown oŵiƩed 
variables bias under relatively weaŬ 
identifying assuŵptions.

5. �ŵpirical Strategy

5.1 Generalized Synthetic 
Controls: An Overview

/n their inŇuential contribution͕ 
Abadie and 'ardeaǌabal (2003) 
eǆaŵined how terrorist violence by 
�dA (�usŬadi da AsŬatasuna) aīected 
econoŵic perforŵance in the 
�asƋue Country. A central challenge 
in their analysis was constructing a 
credible counterfactual͕ as the rest 
of Spain͕ taŬen as a whole͕ was Ƌuite 
a poor Įt due to its diīerences froŵ 
the �asƋue Country along several 
structural diŵensions unrelated to 
terrorisŵ.

do address this issue͕ Abadie and 
'ardeaǌabal (2003) introduced 
the synthetic control ŵethod. dhe 
approach constructs a ͞synthetic͟ 
�asƋue Country by forŵing a 
weighted coŵbination of unaīected 
regions that best replicates the 
�asƋue Country s͛ pre-conŇict 
characteristics. then this synthetic 
unit closely ŵatches the treated 
region during the pre-treatŵent 
period͕ it provides a credible 
representation of what the �asƋue 
econoŵy would have looŬed liŬe in 
the absence of terrorisŵ͕ thereby 
enabling ŵeaningful post-treatŵent 
coŵparisons.

More forŵally͕  let y0 and y1 be 
vectors of the outcoŵe of interest 
in N units in periods 0 and ϭ͕ 
respectively. Suppose that only 
unit ϭ is treated in period ϭ. Abadie 
and 'ardeaǌabal (2003) construct 
a length-N vector of weights 
W=(w1,w2,…,wN) under the 
conditions that͗ (i) all weights are 

non-negative͕ (ii) they suŵ to one͕ 
and (iii) w1=0.

dhe synthetic control weights Ŵ 
ŵiniŵise the sƋuared diīerence 
between the pre-treatŵent true and 
synthetic outcoŵes͗

               yi,0 - W''Y0                      (ϭ)

dhe estiŵated treatŵent eīect is 
the saŵe diīerence͕ calculated on a 
post-treatŵent data͗

                 β = y1,1 - Ŵ'y1                (2)                                                                                 

A Ŭey drawbacŬ of the classic 
synthetic control ŵethod is that it 
only worŬs in cases of a one-tiŵe͕ 
discrete treatŵent applied to the 
single unit. /t is not well-suited for 
situations where the treatŵent 
varies in intensity across units over 
tiŵe͕ as is the case with the ŵilitary 
conŇict in hŬraine that began less 
intensively in 20ϭ4 and escalated into 
a full-scale arŵed conŇict in 2022.

do address this liŵitation͕ Wowell 
(2022) eǆtended the synthetic 
control ŵethod to seƫngs with 
continuous͕ tiŵe-varying treatŵents. 
/n this 'SC seƫng͕ there are N units 
and d periods͕ and the outcoŵe yi,t is 
aīected by a continuous treatŵent 
xi,t. >et ɴ denote the true ŵarginal 
eīect of xi,t on yi,t.

�ecause treatŵent can occur in every 
period͕ ŵatching solely on pre-
treatŵent outcoŵes is inappropriate. 
/nstead͕ the ŵethod adũusts the 
observed outcoŵe by reŵoving the 
candidate treatŵent eīect͗
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                     yi,t- βxi,t                         (3)

/f Vi  is the weight vector for unit 
i͕ the treatŵent-adũusted error 
coŵpares the adũusted observed 
value with its synthetic eƋuivalent͗

ui,t (β, Vi) = (yi,t - βxi,t) - 

               Vi' (yt - βxt)                 (4)

dhe 'SC estiŵator ũointly ŵiniŵises 
the suŵ of treatŵent-adũusted errors 
over both the treatŵent eīect β and 
the unit-speciĮc weight ŵatriǆ 
V = (V1,…,VN).

dhe siŵultaneous ŵiniŵisation in 
two stages ŵaŬes clearer the analogy 
with classic synthetic controls. For a 
given value of β͕ we Įrst choose Vi 
to ŵiniŵise the treatŵent-adũusted 
error for each unit i conditional on 
β͕ yielding Vi (β). dhis is analogous 
to the standard synthetic control 
procedure͕ but it applies to 
treatŵent-adũusted outcoŵes rather 
than to pre-treatŵent values only.

/n the second stage͕ the estiŵator 
selects the value of β that ŵiniŵises 
the total error conditional on 
Vi = Vi (β). daŬen together͕  these 
two steps yield the estiŵated 
treatŵent eīect β and the estiŵated 
weight ŵatriǆ V. dhis approach 
worŬs well͕ as the estiŵation over 
each unit i is independent.

/n the current case͕ the ŵatching 
of synthetic and real units occurs 
conditional on (the best guess 
of) what personal incoŵe taǆ 
contributions would looŬ liŬe if the 
aīected regions in hŬraine had ǌero 
conŇict.

dhe ŵain theoretical result of 
Wowell (2022) is that the generaliǌed 

synthetic control estiŵator is 
consistent even when the true data-
generating process is a latent factor 
ŵodel of the forŵ͗

       yi,t = βxi,t  + μi'λt  + ui,t           (5)

where λt is a vector of tiŵe-varying 
latent factors and μi is a vector of 
unit-speciĮc factor loadings.

/f μi'λt is correlated with xi,t, then 
a standard Įǆed-eīects regression 
that includes only unit and tiŵe 
Įǆed eīects will suīer froŵ oŵiƩed 
variable bias. dhe 'SC overcoŵes 
this by allowing synthetic weights 
to approǆiŵate the latent factor 
structure.

dhe identifying assuŵption is that 
there eǆist weights υi j satisfying͗

E [μi'λt+ui,t| xi,t]= �j≠i uij(μj'λt+uj,t) (6)

which rules out latent factors that 
aīect only a single unit. >ogically͕  
this should ũust rule out the 
possibility that one latent factor 
could aīect a single unit͕ as in such a 
case there would be no inforŵation 
about this latent factor in the other 
units and so no good synthetic 
approǆiŵation for it would eǆist.

5.2 Application to the Study 
of the Impact of Conflict and 
Disability in Ukraine

dhe 'SC ŵethod is particularly well 
suited to the conteǆt of the current 
study for several reasons. First͕ the 
treatŵent happens over several 
periods of tiŵe. Soŵe hŬrainian 
regions were subũect to treatŵent in 
earlier periods (i.e. ŵilitary conŇict 
in >ugansŬ and DonetsŬ oblast in 
20ϭ4)͕ while the rest of the regions 
were treated at a later stage (i.e. the 

beginning of the full-scale arŵed 
conŇict in 2022). ,ence͕ in this case͕ 
a classic synthetic control ŵethod͕ 
which is designed for a single treated 
unit and a one-tiŵe intervention͕ 
would not yield reliable results.

Second͕ data liŵitations and the 
inability to control for all the 
confounding factors in the ŵodel 
ŵean that a classic Įǆed-eīects 
regression ŵight be probleŵatic. A 
range of tiŵe-varying͕ region-speciĮc 
characteristics cannot be adeƋuately 
captured by the data at hand due 
to the diĸculties related to the 
collection of reliable regional and 
local statistics during post-treatŵent 
periods. ,ence͕ an oŵiƩed variable 
bias would be an obvious concern 
with the classic Įǆed-eīects 
regression approach.

dhe 'SC fraŵeworŬ oīers a robust 
solution to these challenges͕ as it 
is well-suited to oŵiƩed variables 
that follow latent-factor structures. 
siolations would reƋuire a factor 
that uniƋuely aīects only one 
region͕ which is highly unliŬely in 
our case. And even in such a case͕ 
such bias would be sŵall and would 
not invalidate the counterfactual 
credibility of the estiŵator.

,ence͕ we eŵploy '>S ŵethod to 
estiŵate the following ŵodel

     yi,t = βxi,t + μi'λt + ui,t          (7)

there yi,t is regional W/C (or W/C 
per-capita)͕ xi,t  vector of regional 
characteristics including regional 
'DW͕  population and disability 
share͕ λt is a vector of tiŵe-varying 
latent factors and μi is a vector of 
unit-speciĮc factor loadings͕ ui,t  
idiosyncratic error terŵ.
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dhis section presents the ŵain 
eŵpirical Įndings of the study. /n 
what follows we report the estiŵates 
of the iŵpact of ŵilitary conŇict 
in hŬraine taŬing into account 
the iŵpact of regional share of 
WtD on regional personal incoŵe 
taǆ contributions. A preliŵinary 
inspection of the data conĮrŵs the 
availability of a rich and appropriate 

6. Results
donor pool͕ consisting of �h regions 
used to construct the synthetic 
control group. (Figure 4)

durning to the hŬrainian data͕ the 
weighted average of hŬraine s͛ 
regional personal incoŵe taǆ 
contributions eǆhibits a negative 
trend since 20ϭ4 (Figure 5). dhis 
paƩern is consistent with the tiŵing 

of two ŵaũor eǆogenous shocŬs͗ 
(i) ŵilitary conŇict in the east of 
hŬraine in 20ϭ4͖ (ii) the full-scale 
arŵed conŇict  in 2022. �oth events 
resulted in substantial declines in 
regional population and econoŵic 
activity͕  aīecting not only the 
directly eǆposed regions but also the 
country as a whole.

Figure 4. Sample Composition
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Figure 5. Regional Personal Income Tax Contributions in Ukraine, 2005-2024 

Note: The figure plots regional population-weighted average regional income tax contribution.
Units: EUR constant 2015 prices. 

dhe correlation ŵatriǆ reported 
in dable ϭ indicates a negative 
relationship between regional 
personal incoŵe taǆ contributions 
and the regional share of WtD. 
,owever͕  several additional factors 
ŵay inŇuence personal incoŵe taǆ 
revenues. dhese include regional 
population siǌe͕ regional 'DW͕  and͕ 

crucially͕  eǆogenous shocŬs such 
as ŵilitary conŇict. �ecause soŵe 
of these variables are not directly 
observable due to data liŵitations͕ 
we eŵploy the 'SC ŵethod outlined 
in section 5. dhis approach accounts 
for the inŇuence of latent factors 
while siŵultaneously controlling 
for observable factors such as 

population͕ regional 'DW͕  and 
eǆposure to ŵilitary conŇict. dhe 
estiŵator constructs a ͞synthetic 
hŬraine͟ froŵ �h regions with 
siŵilar characteristics and coŵpares 
its evolution to that of actual 
hŬraine͕ with the synthetic version 
representing the counterfactual path 
the country ŵight have followed in 
the absence of the war.

Table 1.  Correlation matrix

Note: Monetary units are represented in constant EUR 2015 prices. 

 Regional WtD Regional share 
of WtD

Regional W/C 
pc

Regional 'DW ϭ.00 0.ϴ6 0.37 0.ϭ2 -0.4ϭ 0.64

Regional W/C 0.ϴ6 ϭ.00 0.5ϴ -0.33 -0.36 0.6ϴ

Regional Wopulation 0.37 0.5ϴ ϭ.00 0.ϴ7 0.03 -0.04

Regional WtD 0.ϭ2 -0.33 0.ϴ7 ϭ.00 0.37 -0.23

Regional share WtD -0.4ϭ -0.36 0.03 0.37 ϭ.00 -0.50

Regional W/C pc 0.64 0.6ϴ -0.04 -0.23 -0.50 ϭ.00
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Wopulation
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dable 4 reports suŵŵary statistics 
for the ŵain variables͕ presented 
separately for the control and 
treated groups. dhe control regions 
show lower average regional 'DW 
and W/C than the treated regions͕ 
but display greater variability͕  
particularly in 'DW and population 
siǌe. dhis paƩern is eǆpected͕ as the 
control group coŵprises all �uropean 
regions͕ which diīer widely in 
their siǌe͕ and econoŵic and social 
characteristics.

/n contrast͕ the hŬrainian regions 
(the treated group) eǆhibit higher 
average 'DW and W/C levels 
but include fewer units and 
observations. dhe average regional 

share of WtD is considerably higher 
in the control group (27 per cent) 
than in the treated group (7 per 
cent). dhis diīerence priŵarily 
reŇects the use of the �h-S/>C survey 
to construct disability statistics 
for �h regions͕ where disability is 
self-reported and based on ŵuch 
less stringent criteria than those 
applied by the hŬrainian Kĸce of 
National Statistics͕ which follows the 
torld ,ealth Krganiǌation (t,K) 
convention. do ŵitigate potential 
bias arising froŵ diīerences in the 
reported shares of WtD between 
the treated and control regions͕ the 
eŵpirical analysis is conducted using 
changes rather than levels͕ thereby 

coŵparing trends over tiŵe rather 
than absolute values.

W/C per capita is also higher in the 
treated group͕ again reŇecting the 
greater heterogeneity within the 
broad set of regions coŵprising 
the control group. Kverall͕ the 
table highlights substantial 
diīerences between treated 
and control regions in terŵs of 
econoŵic siǌe͕ population͕ and 
WtD prevalence. Nevertheless͕ 
the breadth of the control group 
should facilitate the selection of 
regions ŵost coŵparable to hŬraine͕ 
thereby supporting the credible 
iŵpleŵentation of the generaliǌed 
synthetic control estiŵator.

Table 2.  Summary Statistics

Note: For the list of sources, please refer to the data section. 

   Control   

 Units N obs Mean SD Min Maǆ

Regional 'DW ŵln �hR 4665 ϴ03.62 ϭ643.ϴϭ ϭ0.65 23622.46

Regional W/C ŵln �hR 4665 59.90 ϴ6.37 0.54 935.92

Regional Wopulation thousands 4665 ϭϴϭ0.0ϴ ϭ43ϭ.32 23.06 ϭϭϭ46.ϴ5

Regional WtD thousands 4665 477.66ϴϴ 420.9ϴ26 3.333527 39ϭ9.935

Regional share 4665 0.27 0.09 0.04 0.52

Regional W/C pc EUR 4665 33.ϴϴ 32.79 0.43 323.99

   dreated   

Regional 'DW ŵln �hR 115 273ϭ.57 26ϭ0.ϴ9 605.ϴ7 ϭ6ϭ95.0ϭ

Regional W/C ŵln �hR 115 ϭ2ϴ.ϭϴ ϴ4.ϭ6 2ϭ.0ϭ 535.0ϭ

Regional Wopulation thousands 115 ϭ625.74 93ϴ.ϴ2 64ϴ.24 4294.47

Regional WtD thousands 115 ϭ03.57ϴ 4ϴ.7366 22.64ϭ 246.ϴ4ϭ

Regional share 115 0.07 0.03 0.0ϭ 0.ϭ6

Regional W/C pc EUR 115 ϴ3.90 32.27 ϭ2.3ϭ 223.23

6.1 Regional Personal Income 
Tax Contributions

te now turn to the ŵain Įndings 
of the paper͕  beginning with a 
visual presentation of the results for 
regional W/C contributions. Figure 
6 displays the estiŵated dynaŵic 
average treatŵent eīect on the 
treated (Add) and provides visual 

evidence in support of the parallel-
trends assuŵption. dhe results are 
based on estiŵating eƋuation (7) 
using the 'synth (dt-F�) estiŵator.

/n the Įgure͕ the vertical aǆis 
reports the percentage change in 
W/C͕ while the horiǌontal aǆis shows 
tiŵe relative to the treatŵent. dhe 
vertical line at zear с 0 ŵarŬs the 

onset of treatŵent (i.e.͕ the ŵilitary 
intervention). �ecause treatŵent 
occurs at diīerent tiŵes across 
regions - 20ϭ4 for >uhansŬ and 
DonetsŬ͕ and 2022 for the rest of 
hŬraine - the graph is ploƩed using 
event tiŵe͕ with all regions aligned 
relative to the year in which they 
were treated.



ϭϴ       A CAS� SdhDz KF hKRA/N�

�ǆaŵining the trends in percentage 
W/C changes before the onset of 
the ŵilitary conŇict (i.e.͕ before 
zear с 0)͕ we observe that the pre-
treatŵent paths are relatively Ňat. 
dhis suggests that the parallel-trends 
assuŵption is reasonably satisĮed͕ 
landing support to the validity of the 
chosen control group and eŵpirical 
strategy͕  particularly given the 
breadth and heterogeneity of our 
saŵple.

dhe post-treatŵent period reveals 
a substantial negative iŵpact of 

the ŵilitary intervention and other 
controls͕ including the regional 
share of WtD on regional personal 
incoŵe taǆ contributions. ,owever͕  
the Įgure also shows a lag between 
the start of the conŇict and the 
point at which the negative W/C 
eīects becoŵe visible. Several 
factors ŵay account for this delay. 
First͕ national statistical systeŵs 
ŵay have eǆperienced disruptions 
and reƋuired tiŵe to adapt to the 
new realities of war following the 
full-scale arŵed conŇict. Second͕ 
ŵany individuals who relocated 

iŵŵediately aŌer the war. ŵay 
have continued worŬing and paying 
personal incoŵe taǆes in the 
regions where they were previously 
registered.

Despite this delay͕  the results clearly 
indicate a signiĮcant adverse eīect 
of ŵilitary conŇict on regional W/C 
contributions. Kverall͕ our Įndings 
- suŵŵarised in dable 5 - suggest 
that a ϭ0 per cent increase in conŇict 
intensity is associated with roughly 
a ϭ.2 per cent decline in regional 
personal incoŵe taǆ contributions.

Figure 6. GSYNTH Analysis of Log PIC, Ukraine and Synthetic Ukraine

Note: The figure plots the estimates of the average treatment effect on the treated (ATT) for the regional personal 
income tax contributions during 2005-2024. Vertical axis plots the percentage changes (i.e. the impact of the 
treatment) of regional personal income tax revenues. Horizontal axis plots time. Due to the staggered treatment design 
(i.e. treatment occurring at different times for different units) the time on the x-axis is given relative to treatment, 
with treatment happing at year=0. The estimates presented in the figure are obtained using the generalized synthetic 
control estimator in R, package gsynth.  

dable 5 presents detailed statistics 
for our ŵain set of results. Coluŵn 
(ϭ) reports the estiŵates for 
aggregate regional W/C contributions. 
/n addition to the iŵpact of ŵilitary 
conŇict discussed above͕ the table 
provides estiŵates for the eīects of 
several Ŭey control variables.

First͕ the regional 'DW results 
conĮrŵ the eǆpected positive and 
signiĮcant relationship with W/C͗ a 
ϭ0 per cent increase in regional 'DW 
is associated with an approǆiŵately 
ϴ.5 per cent increase in regional 
personal incoŵe taǆ contributions. 
Regional population also eŵerges as 

an iŵportant deterŵinant of W/C. Kur 
estiŵates indicate that a ϭ0 per cent 
increase in regional population leads to 
roughly a 2.2 per cent increase in W/C.

Finally͕  we turn to our ŵain 
paraŵeter of interest͕ the regional 
share of WtD. dhe Įndings show 

  -5                                           0               5                   10

Co
eĸ

ci
en

t

Year

-0.8

-0.4

0.0



NOVEMBER 24, 2025      ϭ9

that a ϭ0 per cent increase in 
the share of WtD in a region is 
associated with a ϭ.2 per cent 
decline in aggregate regional 
personal incoŵe taǆ contributions. 
'iven that the average share of WtD 

in a hŬrainian region is 7 per cent 
(dable 2)͕ a ϭ0 per cent increase in 
a share of WtD would iŵply that a 
regional share of WtD would change 
froŵ 7 per cent to 7.7 per cent͕ or 
else͕ increase by 0.7 per cent of the 

total regional population. ,ence͕ 
an increase in WtD by 0.7 per cent 
of total regional population would 
lead to a ϭ.2 per cent decline in 
aggregate regional personal incoŵe 
taǆ contributions. 

Table 3. Effects of Conflict and Disability on Personal Income Tax Contributions

'SzNd, (dt-F�) �stiŵates

(ϭ) (2)

Dependent variable >og W/C >og W/C per capita

Ɉ'SzNd,- -0.ϭϭ7ΎΎ -0.ϭ66ΎΎ

(0.063) (0.079)

Regional 'DW 0.ϴ52ΎΎΎ 0.677ΎΎΎ

(0.00ϭ) (0.ϭϴ5)

Regional Wopulation 0.22ϭΎΎ 0.2ϭ0ΎΎΎ

(0.ϭ27) (0.ϭ6ϭ)

Regional Disability share -0.ϭ2ϭΎΎ -0.ϭ75ΎΎ

(0.07ϴ) (0.0ϴ4)

diŵe F� ✔ ✔

Region F� ✔ ✔

Kbservations 4͕7ϴ0 4͕7ϴ0

No of regions 239 239

Note: The table reports the estimated effects of the military intervention and other factors in regional personal income 
tax contributions in Ukraine. The table reports the generalized synthetic control estimates using Eq. (5) and employing 
gsynth package in R.  Column (1) reports the results for aggregate regional personal income tax; column (2) reports 
the results for the regional personal income tax per person. Time FE represent year fixed effects. Region FE represent 
regional fixed effects. Robust standard errors are clustered at the country level and reported in parentheses. 
 *** p < 0.01, ** p < 0.05, * p < 0.1.

Finally͕  we present a visual 
coŵparison of predicted regional 
W/C revenues for a counterfactual 
hŬraine͕ constructed using the 'SC 
ŵethod͕ with the actual observed 
values. Figure 7 plots the traũectories 
of average regional W/C for both 

actual and synthetic hŬraine over the 
period 2005ʹ2024.

dhe two series tracŬ each other 
closely until 20ϭ4. Following the 
onset of the Įrst ŵilitary conŇict 
in 20ϭ4͕ the traũectories begin 

to diverge. �y 2020͕ actual W/C 
in hŬraine falls to roughly 45 per 
cent below that of the synthetic 
control. AŌer 2022͕ this gap widens 
substantially͕  with the diīerence in 
regional W/C reaching ŵore than 60 
per cent by the end of the period.
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Figure 7. Aggregate PIC, Ukraine and Counterfactual Ukraine 

Note: The figure plots the actual and synthetic regional personal income tax contributions during 2005-2024. Vertical 
axis plots annual percentage changes (i.e. growth) of regional personal income tax revenues. Horizontal axis plots 
time. Due to the staggered treatment design (i.e. treatment occurring at different times for different units) the time on 
the x-axis is given relative to treatment, with treatment happing at your=0. The estimates presented in the figure are 
obtained using the generalized synthetic control estimator in R, package gsynth.  Unit: Euro at constant 2015 prices, mln. 

6.2 Personal Income Tax 
Contributions Per Capita

te neǆt turn to the estiŵates 
using the second version of the 
dependent variable͗ per-capita 
W/C contributions. dhis ŵeasure 
ŵore directly captures the eīects 
of population ŵoveŵents͕ which 
have intensiĮed substantially since 
the onset of the ŵilitary conŇict. 
/ŵportantly͕  regions in �astern and 
Central hŬraine͕ those ŵost eǆposed 
to hostilities͕ have eǆperienced ŵuch 
larger population ouƞlows than less 
aīected testern regions͕ where 
departures were ŵore liŵited and 
partially oīset by the arrival of /DWs. 
dhese population dynaŵics ŵay 
introduce bias into the estiŵates 
based on aggregate W/C͕ ŵaŬing the 
per-capita speciĮcation a valuable 
coŵpleŵentary perspective.

As before͕ we begin with a visual 
presentation of the estiŵated 
dynaŵic average treatŵent eīect 
on the treated (Add). Figure ϴ 
again indicates that the parallel-
trends assuŵption is reasonably 
satisĮed. dhe results are obtained 
by estiŵating eƋuation (5) using 
the 'synth (dt-F�) estiŵator with 
log regional W/C per capita as the 
dependent variable.

/n the Įgure͕ the vertical aǆis reports 
the percentage change in W/C per 
capita͕ while the horiǌontal aǆis 
depicts tiŵe relative to treatŵent. 
dhe vertical line at zear с 0 ŵarŬs the 
onset of the ŵilitary intervention. 
�ecause treatŵent tiŵing diīers 
across regions͕ 20ϭ4 for >uhansŬ 
and DonetsŬ͕ and 2022 for the rest 
of hŬraine͕ the graph is presented 
in event tiŵe͕ aligning all regions 

relative to their respective year of 
treatŵent.

�ǆaŵining the trends in percentage 
changes in W/C per capita prior to 
the onset of the ŵilitary conŇict 
(i.e.͕ before zear с 0)͕ we observe 
relatively Ňat pre-treatŵent paƩerns. 
dhis paƩern supports the parallel-
trends assuŵption and reinforces 
the adeƋuacy of the control group 
and eŵpirical design͕ particularly 
given the breadth and heterogeneity 
of the saŵple.

dhe post-treatŵent period reveals 
a clear and signiĮcant negative 
eīect of the ŵilitary conŇict on 
per-capita regional W/C. As in the 
aggregate speciĮcation͕ the Įgure 
indicates a delay between the start 
of the conŇict and the point at 
which the negative eīects becoŵe 
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evident. Kne plausible eǆplanation 
is that ŵany individuals who relocated 
iŵŵediately aŌer the war continued 
to worŬ and pay personal incoŵe taǆes 
in the regions where they reŵained 
adŵinistratively registered.

Despite this short lag͕ the estiŵation 
results consistently conĮrŵ a 
substantial negative iŵpact of 
ŵilitary conŇict͕ alongside other 
relevant factors͕ on regional 
per-capita personal incoŵe taǆ 

contributions. Kverall͕ the estiŵates 
presented in dable 5 suggest that 
a ϭ0 per cent increase in conŇict 
intensity is associated with an 
approǆiŵately ϭ.7 per cent decline in 
regional per capita W/C.

Figure 8. GSYNTH Analysis of Log PIC per capita, Ukraine and Synthetic Ukraine

Note: The figure plots the estimates of the average treatment effect on the treated (ATT) for the regional personal 
income tax contributions per-capita during 2005-2024. Vertical axis plots the percentage changes (i.e. the impact of the 
treatment) of regional personal income tax revenues. Horizontal axis plots time. Due to the staggered treatment design 
(i.e. treatment occurring at different times for different units) the time on the x-axis is given relative to treatment, with 
treatment happing at year=0. The estimates presented in the figure are obtained using the generalized synthetic control 
estimator in R, package gsynth.  

dhe ŵain set of estiŵates for the 
per-capita regional W/C is presented 
in dable 5͕ Coluŵn (2). As before͕ 
we discuss the estiŵates on the 
eīects of additional factors that we 
directly control for in the ŵodel. 
First͕ regional 'DW estiŵates again 
conĮrŵ an eǆpected positive and 
signiĮcant eīect of regional 'DW on 
regional per-capita personal incoŵe 
taǆ contributions͕ with a ϭ0 per cent 
increase in regional 'DW resulting 
in around 6.ϴ per cent increase in 
regional per-capita personal incoŵe 
taǆ revenues. Another iŵportant 

factor of W/C is regional population. 
Consistent with the eǆisting 
literature͕ a ϭ0 per cent increase in 
regional population is associated 
with an increase of around 2.ϭ 
per cent in regional W/C per capita 
(Wraŵŵer͕  20ϭ9͖ zashio Θ ,achisuŬa͕ 
20ϭ4). 

te neǆt turn to the ŵain paraŵeter 
of interest ʹ the regional share of 
WtD.  Kur Įndings show that a ϭ0 
per cent increase in a share of WwD 
in a region would result in a ϭ.75 per 
cent decline in regional per-capita 

personal incoŵe taǆ contributions. 
'iven that the average share of WtD 
in a hŬrainian region is 7 per cent 
(dable 2)͕ a ϭ0 per cent increase in 
a share of WtD would iŵply that a 
regional share of WtD would change 
froŵ 7 per cent to 7.7 per cent͕ or 
else͕ increase by 0.7 per cent of 
total regional population. ,ence͕ 
an increase of WtD by 0.7 per cent 
of total regional population would 
lead to a ϭ.75 per cent decline in 
aggregate regional personal incoŵe 
taǆ contributions. 
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Figure 9. PIC per capita, Ukraine and Counterfactual Ukraine

Note: The figure plots the changes in actual and synthetic regional personal income tax contributions during 2005-
2024. Vertical axis plots annual percentage changes (i.e. growth) of regional personal income tax revenues. Horizontal 
axis plots time. Due to the staggered treatment design (i.e. treatment occurring at different times for different units) 
the time on the x-axis is given relative to treatment, with treatment happing at your=0. The estimates presented in the 
figure are obtained using the generalized synthetic control estimator in R, package gsynth.  

Finally͕  we visually present the 
predicted regional per-capita 
personal incoŵe taǆ revenues for the 
counterfactual (͞synthetic͟) hŬraine 
and coŵpare it to the actual hŬraine. 
Figure 9 plots the traũectories of 
changes in the average regional W/C 
per capita and average synthetic 
regional W/C per capita for the period 
2005-2024. 

Again͕ we note that the traũectories 
for actual and synthetic hŬraine 
closely tracŬ each other prior to the 
Įrst intervention. ,owever͕  when the 
Įrst ŵilitary insurgence occurs͕ the 
actual and synthetic hŬraine diverge. 
hŬraine s͛ W/C per capita eǆperiences 
a sharp decline by around 20 euros͕ 
corresponding to a reduction of 
around 20 per cent.  Although a 
partial recovery follows͕ the series 
subseƋuently returns to a negative 
trend͕ characterised by several 

pronounced declines through to the 
end of the observed period.

�y the end of the observed period 
(i.e. 2024) the gap between actual 
and synthetic regional per-capita 
W/C increases to ŵore than 40 per 
cent. dhese results suggest a loss of 
around 40 per cent in the regional 
W/C per capita due to the negative 
iŵpact of ŵilitary conŇict͕ regional 
share of WtD and other contributing 
factors.   

daŬen together͕  these Įndings 
deŵonstrate that ŵilitary conŇict 
and associated deŵographic 
changes͕ particularly the sharp 
increase in disability͕  have eroded 
hŬraine s͛ regional personal incoŵe 
taǆ base. dhis erosion has generated 
adverse conseƋuences for both local 
and national econoŵies. Across both 
aggregate and per-capita ŵeasures͕ 

conŇict intensity and rising disability 
prevalence eǆert consistent and 
econoŵically ŵeaningful downward 
pressure on revenues. dhe disability 
channel alone reduces W/C by 
approǆiŵately ϭ.2 per cent and W/C 
per capita by ϭ.75 for every ϭ0 per 
cent increase in the regional share 
of WtD. dhe widening divergence 
between actual and synthetic 
hŬraine͕ eǆceeding 60 per cent 
for aggregate W/C and over 40 per 
cent for W/C per capita by 2024͕ 
illustrates how conŇict͕ population 
displaceŵent͕ and disability ũointly 
weaŬen Įscal capacity. dhese results 
underscore that disability is not only 
a social conseƋuence of war͕  but 
also an iŵportant Įscal transŵission 
channel͕ with direct iŵplications 
for hŬraine s͛ ability to ŵobilise 
doŵestic resources for recovery and 
developŵent.
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7.1 Summary of Findings 

dhis report eǆaŵines how the 
ongoing ŵilitary conŇict in hŬraine 
has aīected regional W/C revenues͕ 
with particular aƩention to the Įscal 
iŵplications of the rising nuŵber 
of WtD. hsing a 'SC fraŵeworŬ͕ 
the study coŵpares the evolution 
of hŬraine s͛ regional W/C to a 
counterfactual traũectory constructed 
froŵ structurally siŵilar �h regions. 
dhis ŵethodology enables a credible 
assessŵent of the ŵagnitude of 
Įscal losses aƩributable to conŇict 
intensity͕  population displaceŵent͕ 
and the eǆpanding share of WwD.

dhe analysis draws on a coŵbination 
of hŬrainian adŵinistrative data 
and harŵonised �uropean regional 
statistics. Regional W/C data were 
obtained froŵ the hŬrainian Ministry 
of Finance and reconstructed 
for earlier years using national 
budget stateŵents and /MF 
Country Reports. Regional 'DW and 
population data were sourced froŵ 
the hŬrainian Kĸce of National 
Statistics and deŇated to constant 
20ϭ5 prices. Kĸcial statistics on 
WtD were taŬen froŵ the national 
disability registry. �h regional data͕ 
including 'DW͕  population͕ disability 
prevalence͕ and personal incoŵe 
taǆ revenues͕ were collected froŵ 

7. Conclusions͕ Wolicy
/ŵplications and Directions for 
Future Research 

the �uropean Coŵŵission͛s ARD�CK 
database͕ �urostat s͛ �h-S/>C survey͕  
and the �C daǆation drends database. 
daŬen together͕  these sources 
enable transparent and coŵparable 
ŵeasureŵent of regional econoŵic 
conditions across hŬraine and �h 
regions.

dhe Įndings of the study highlight 
three Ŭey results. First, the conŇict 
has caused substantial and persistent 
losses in hŬraine s͛ taǆ base. �oth 
aggregate and per-capita W/C 
diverge sharply froŵ their synthetic 
counterparts aŌer 20ϭ4͕ with losses 
deepening considerably following 
the full-scale arŵed conŇict  in 
2022. �y 2024͕ aggregate W/C stands 
ŵore than 60 per cent below its 
counterfactual͕ while W/C per capita 
is ŵore than 40 per cent lower.

Second, disability eŵerges as a 
signiĮcant Įscal channel in its own 
right. An increase in WtD by 0.7 per 
cent of regional population reduces 
W/C by ϭ.2 per cent and W/C per 
capita by ϭ.75 per cent. dhis reŇects 
the reduction in labour ŵarŬet 
participation and earnings capacity 
associated with disability͕  especially 
given the scale of war-related 
inũuries aŵong civilians and veterans. 
dhe analysis therefore conĮrŵs that͕ 
beyond the broad econoŵic losses 

brought by ŵilitary conŇict itself͕  
disability constitutes an additional 
and ƋuantiĮable ŵechanisŵ through 
which these losses translate into 
reduced Įscal capacity.

Third, even aŌer controlling for 
'DW͕  population͕ and other factors͕ 
the coŵbined eīects of conŇict 
eǆposure and rising disability rates 
reŵain strong and statistically 
robust. dhese results deŵonstrate 
that disability is not ŵerely 
correlated with conŇict intensity͕  but 
constitutes a distinct deterŵinant 
of taǆ revenue perforŵance. 
Recognising disability as a Įscal 
variable is therefore essential 
not only for a coŵprehensive 
understanding of the current and 
future econoŵic cost of the war͕  but 
also for designing policies capable 
of sustaining hŬraine s͛ econoŵic 
recovery.

7.2 Policy Implications

dhe results of this study point to 
several policy iŵplications. First, 
disability-inclusive labour ŵarŬet 
interventions͕ such as vocational 
rehabilitation͕ resŬilling prograŵŵes͕ 
worŬplace accoŵŵodation͕ wage-
support scheŵes͕ and targeted 
eŵployer incentives͕ can generate 
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direct Įscal and econoŵic returns. 
�y eǆpanding the pool of taǆpayers 
and increasing taǆable earnings 
aŵong individuals whose labour 
ŵarŬet participation is otherwise 
constrained͕ these policies can help 
restore the personal incoŵe taǆ base 
'iven the estiŵated elasticities͕ 
even modest improvements in 
eŵployŵent aŵong worŬing-age 
WtD can oīset a ŵeaningful share 
of the deŵonstrated revenue 
losses. /n this sense͕ well-designed 
disability-inclusive interventions have 
the potential to Įnance theŵselves 
by restoring segŵents of the foregone 
personal incoŵe taǆ base.

Second, investŵent in rehabilitation͕ 
prosthetics͕ assistive technologies͕ 
and early functional recovery 
should liŬewise be understood as 
instruŵents of taǆ-base recovery 
policies. Restoring worŬ capacity 
- even partially - aŵong war-
inũured civilians and veterans raises 
the liŬelihood of re-entry into 
eŵployŵent and therefore enhances 
the future taǆ revenue streaŵ. 
dhese interventions generate 
long-run dividends͗ each individual 
successfully reintegrated into 
eŵployŵent reduces the cuŵulative 
Įscal burden and increases future 
W/C collections͕ contributing to 
stronger econoŵic recovery.

Third, the Įndings indicate the 
presence of teŵporary lags 
between population ŵoveŵent͕ 
disability identiĮcation͕ and taǆ 
reporting. Streaŵlining data systeŵs͕ 
enhancing digital registries͕ and 
iŵproving inforŵation-sharing across 

institutions can reduce revenue 
leaŬage and iŵprove the accuracy of 
Įscal planning.

Fourth, regional heterogeneity in 
both conŇict eǆposure and disability 
prevalence iŵplies that the Įscal 
and͕ hence͕ econoŵic payoī of 
inclusive eŵployŵent interventions 
are liŬely to be highest in the regions 
where the taǆ base has contracted 
ŵost severely. /n these areas͕ 
targeted investŵents͕ such as SM� 
support͕ subsidised ũob creation͕ 
and reconstruction that incorporates 
accessibility standards͕ can 
siŵultaneously stiŵulate econoŵic 
activity and facilitate the return 
of WtD to the labour force. Such 
regionally targeted prograŵŵes 
function not only as instruŵents of 
social recovery but also as localised 
taǆ-base rebuilding strategies.

Finally, the evidence suggests that 
accounting for disability prevalence 
is essential for realistic Įscal 
planning and revenue forecasting. 
/ncorporating disability dynaŵics 
into medium-term revenue 
proũections͕ budget planning͕ 
and reconstruction strategies 
will allow policyŵaŬers to beƩer 
Ƌuantify the eǆpected returns to 
disability-inclusive labour ŵarŬet 
policies. Fraŵing such ŵeasures 
as investŵents that eǆpand the taǆ 
base͕ rather than as purely social 
eǆpenditures͕ enables the design 
of policies that are both socially 
eƋuitable and Įscally self-sustaining.

Kverall͕ the results indicate that 
disability-inclusive policies are 

central to restoring hŬraine s͛ long-
terŵ Įscal capacity. �y increasing the 
eŵployability and earnings potential 
of WtD͕ these interventions oīer 
a pathway for the governŵent to 
recover lost W/C revenues͕ enhance 
state capacity͕  and proŵote 
inclusive͕ sustainable econoŵic 
reconstruction.

7.3 Directions for Future 
Research

dhe Įndings of this study underscore 
the need for further research͕ 
with a speciĮc focus on the eǆ-
ante iŵpact assessŵent of the 
Įscal and econoŵic beneĮts of 
disability-inclusive labour ŵarŬet 
interventions. thile the present 
analysis ƋuantiĮes the revenue 
losses associated with rising 
disability prevalence͕ it does not 
estiŵate the potential Įscal gains 
froŵ reintegrating WtD͕ whose 
conditions are coŵpatible with 
eŵployŵent into the labour force.

Future research should therefore 
ŵodel the eǆpected Įscal returns 
of such ŵeasures͕ assess their 
cost-eīectiveness͕ and siŵulate 
alternate policy scenarios under 
diīerent labour ŵarŬet and recovery 
conditions. Developing this evidence 
base would support the 'overnŵent 
of hŬraine and developŵent 
partners͕ in craŌing forward-looŬing 
strategies that strengthen state 
capacity͕  proŵote inclusive growth͕ 
and accelerate Įscal recovery - not 
only in hŬraine͕ but in other conŇict-
aīected seƫngs.
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