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Motivation

@ Governments periodically redraw administrative maps
e Here: consolidation of regions
@ Different political contexts:

o Efficiency argument: Vietnam (2025); England (2025-28);
Greece (2010); France (2016).
o EU accession: Moldova (2025-26).

@ Consolidation of regions = reduction in the number of regional
capitals

@ Little evidence on the impact of the loss of capital status

1/34



Introduction Context Mechanism Data & identification strategy Results Conclusion
000 0000000 000 00000000 000000 00

Administrative divisions of Poland
1957- 1974 17 reg|ons

1975- 1998 49 regions
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Research question

How did the 1999 loss of capital status impact former capital
cities’ economic and demographic development?

@ Event-study design adjusted for covariates following Callaway
and Sant’Anna (2021)
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Conclusion References

Previous literature...

...studies local economic conditions as an outcome of:

@ gaining capital status/administrative powers (Becker, Heblich,
and Sturm 2021, Faggio, Schliiter, and Berge 2025, Chambru,
Henry, and Marx 2022, Bluhm, Lessmann, and Schaudt 2026)

@ relocation/changes of public employment (Faggio 2019, Becker,
Heblich, and Sturm 2021, Auricchio et al. 2020)

This paper: the first causal analysis of the impact of losing
regional capital status
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Context
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1. Consolidation of regions

1975-1998 1999-

© Capitals 1975-1998
® Capitals 1975-now
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2. Creation of second-tier regions (poviats - counties)
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Terminology

“Municipality” / “city” = an urban commune (the unit of observation). A city-county
is a commune that also runs county functions under one government. A county-seat is
a commune with county and municipal functions separated.
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What happened to the biggest Polish cities?

@ From former regional
capitals to city-counties (28)

@ From commune seats to
city-counties (20)

@ Remaining regional capitals
(18)

» More details
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Why | exclude remaining capitals from the analysis?

© Remaining a regional capital is a treatment:

e Becoming the capital of a much larger region

o Responsible for the economic development of a region: both
legislative and executive functions

e Disposes of EU funds

@ Spillovers from ex-capitals
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Treated municipalities: before and after

Regional capital before 1999: City-county since 1999:

~
Munlapa \
and county X
budget 6 * T
TREATED /

o CcITY _

[

Region > County

» More details 10/34



Introduction Context Mechanism Data & identification strategy Results Conclusion
000000®

Control municipalities: before and after

Municipality before 1999: City-county since 1999:

Warsaw $ Warsaw $
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» Could the reform be anticipated?
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Mechanism
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Mechanism: scale vs. discretion

Two changes for an ex-capital in 1999

(—) Lost the regional administrative apparatus — offices,
public employment, procurement (a loss of scale).

(+) Gained city-county status — county budget & tasks folded
into the municipality (more local discretion).

Public demand = Public budget constraint:

pD&:Pre — MPre 4 pRpre
~—~— ——
local budget regional apparatus

D&:Post _ Mpost
| D& if : pRP™® > MPOSt _ pgPre

Hypothesis: loss of scale > gain in discretion.
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Predictions: who is exposed to public demand?

Public spending splits into two uses:

Df = 5% 4 K&
~~ ~~
services capital / infrastructure

Private output of sector s: Y = A\ss S& + Ak K& + Xs

Testable predictions:

Sector Ass Ask

- N P1. | capital/infrastructure
Construction low h!gh sectors (construction, real
Real estate mod. high

- . . estate)
Other services, retail  high  low .
Manufacturing low low P2. | services sectors (local

services, admin support)

P3. transfers help only if they
restore the lost
services / capital mix
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Data and identification
strategy
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Data

Municipality-level data (1995-2003)
@ 48 urban municipalities:

o 28 former regional capitals (treated)
o 20 other city-counties (controls)

e Ongoing digitization of administrative and fiscal data

Outcomes

Municipal finance
@ Labor market
@ Firms
o

Demographics

Policy shock: administrative reform implemented in 1999

» Summary statistics
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|dentification strategy

Treated Controls
@ Former regional capitals @ Never regional capitals
@ Lost capital status in 1999 @ Also became city-counties
@ Became city-counties in 1999

Key idea: all municipalities are affected by the reform
— identification comes from differential exposure

Estimand

ATT = E[Y(1) — Y(0) | former capital]
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|dentification: assumptions

No anticipation (» Anecdotal evidence

Parallel trends — “honest-DiD": Rambachan and Roth
20273 (» Intuition

SUTVA = interact treatment with distance to the nearest
remaining ca p|ta| » Discussion and test description

The city-county upgrade affected both groups equally

@ Other issues:

e Spatial congestion of controls = estimation excl. Silesia
region

e Many outcomes = multiple testing > Link
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Robustness: heterogeneous city-county effects

Concern:

@ The city-county reform may affect former capitals and other
cities differently

Decomposition (main comparison):

5main — B/oss +A

Interpretation:

o [oss: effect of losing capital status
o A = ﬁcity—county,tr _ ﬁcity—county,contro/

Key challenge:

@ Both components of A are not directly observed in the main
comparison
19/34
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Robustness: heterogeneous city-county effects

Bounding strategy:
o Estimate upgrade effect in a separate comparison:
[uPerade (city-counties vs county seats)
@ Use it as a benchmark for heterogeneity:

‘A| < |/6upgrade‘

Implied bounds:

Bloss c [Bmain _ |ﬁupgrade|’ Bmain + |ﬂupgrade|}

Interpretation:
@ Allows the effect of becoming a city-county to be different

between treated and control municipalities
20/34
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Baseline event study design

Yii = aj + o + Z Bk - 1{ event time = k} +¢jt
k#—1
where:
@ «;: municipality fixed effects; «;: year fixed effects
@ ¢j; clustered at 50km radius
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Event study with covariate adjustment (Callaway and Sant’'Anna 2021)

ATT: =E[Y(1) — Y:(0) | D =1]

Implementation:

—2 L
Y = a; +a, + Z 5int1c:P . D,’,(_L + Zﬁk . Dl/; + €,
k=—K k=0

@ Estimator for B: doubly-robust

» Estimator in details

22/34



Introduction Context Mechanism Data & identification strategy Results Conclusion
©00000

Results
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Result 1: Firms in public and private sector

Public administration firms per 1000 people Private firms per 1000 people
2 10

44
| _40-
T T T T T T T T T T
4 2 0 2 4 4 2 0 2 4
Years to treatment Years to treatment
Pre-treatment
. * Post-treatment
» Bounds » Excluding Silesia region » SUTVA check » Honest DiD
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Introduction Context Mechanism

Result 2: Significant decline in construction, but not
services

Firms in service sector 1000 people

Firms in construction and real estate sectors per 1000 peopl

14
oA
5
5
0+ —
104
-5
154
1
20 1.5
T T T T T T T T
-4 2 0 2 4 -4 2 0
Years to treatment Years to treatment
Pre-treatment
. * Post-treatment
» Bounds » Excluding Silesia region » SUTVA check » Honest DiD
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Result 3: Women significantly affected
Female employment rate, % of working age pop. Births, per 100 women in working age
24 24
A
Odem L.
—
oH— -+t ___1__r _______
24
4
4
_2d
6 =37
T T T T T ™ T T T T
-4 2 0 2 4 -4 2 0 2 4
Years to treatment Years to treatment

Pre-treatment
- = Post-treatment

Female employment: | 3 p.p. = 1,000 jobs per city
Births: = 5% of the 1998—2003 TFR decline.
» Bounds » Excluding Silesia region » SUTVA check » Honest DiD » Male ER 26/34
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Result 4: Imprecise effect in migration

Net migration Emigration of men, % of total emigration
400 64 I
200
o
200
-400-|
600
1 4
-4 2 0 2 4 -4 2 0 2 4
Years to treatment Years to treatment

Pre-treatment
. = Post-treatment
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Channel: Municipal finance

600+ 600
SEERERSRS
200+ 200
0*——5—1—'—»3—;——%—}-—— ———- 07——¥§—§—» 7777777777777777
-200 ¢ i { -200
-400 -400
-600 -600
-800 -800
T T T T T T T T
-5 0 5 10 -5 0 5 10
Municipal own revenues, PLN per capita Municipal revenues from central government, PLN per capita
600+ 600
400 4004
200 IR IR 200 i
O+ —8 & 8—¢ —————— -—- 0***%?%*»17%%%—%%—£ 7{7 --
-200 -200
-400 4 400+
-600 - -600
-800 -800
T T T T T T T T
-5 0 5 10 -5 0 5 10
Municipal spending on salaries, PLN per capita Municipal spending on investment, PLN per capita

Own revenue |: a weaker local tax base.
Transfers T~ $77/capita/yr — but spent on salaries, not
investment.

» Bounds » Excluding Silesia region » SUTVA check » Honest DiD 28/34
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Conclusion

fet

8]0 Losing capital status matters, even with greater fiscal

autonomy and compensation: lost scale > gained discretion.

I Public sector firms — the direct effect (robust).
B Construction and real estate fall, but not services.
# ¥ Women significantly affected: female employment &

fertility decline.
¥ Transfers spent on salaries, not investment.

& Migration effect imprecise; men more likely to leave
ex-capitals.
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Policy implication

The 1999 administrative reform was needed to prepare Poland for
EU accession.

What should the government have done differently?
@ Support former public employees in the transition

@ Help the private sector in a new landscape with less demand
from public administration
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Could the reform in 1999 be anticipated?

“We learned about the reform process around half a year before its
introduction, but it was too late. Nothing had been prepared for this
administrative reform apart from the legislation in Warsaw.”

— Former employee, Regional Office of tomza (ex-capital)

Political cartoon, 1998: Four competing reform proposals
"l see 9 regions, 8 duchies, and 2 circulated in the press in mid-1998
republics!” (12-27 regions)

» Back
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Municipal finance

Ex-capitals City-counties
1995-98 1999-03 ‘ 1995-98 1999-03

(Real PLN per capita, 1994=100)

Own revenues 177.68 331.79 197.28 401.0
(39.13) (77.21) | (77.99) (116.0)
Central transfers 184.24  530.62 213.40 383.21
(39.13) (77.21) | (77.99) (116.0)

Investment 109.11  109.38 112.30 117.83
(48.17)  (52.59) | (79.91) (138.0)
Salaries 116.41 360.0 160.65 275.54

(54.0)  (74.5) | (43.18) (47.82)

Table 1: Summary statistics: mean and standard deviation

2/43



Labor market & demographics

00@00000000000000000O00O0O00O000O00O0O000000000000

Ex-

capitals City-counties

1995-98 1999-03 ‘ 1995-98 1999-03

(per working age pop. unless noted)

Employment rate (%) 51.0 422 43.0 34.7
(9.8) (8.8) (8.8) (7.4)
Female employment (%) 49.6 41.5 36.0 30.8
(7.1) (6.5) (7.4) (6.2)
Net migration (abs.) 37.3 -162.1 | -252.9  -4125
(220.0)  (213.6) | (517.0) (518.2)
Working-age pop. (‘000s)  67.4 68.6 87.6 86.3
(34.3)  (34.3) | (45.2) (44.1)

Table 2: Summary statistics: mean and standard deviation
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Economy

Ex-capitals City-counties
1995-98 1999-03 ‘ 1995-98 1999-03

Public firms / 1000 pop. 1.9 3.0 11 2.9
(0.6) (1.7) (0.6) (2.1)

Private firms / 1000 pop. 81.8 102.8 64.6 83.2
(146) (16.8) | (21.3) (27.3)

Population ('000s) 100.7 99.3 128.4 123.4
(51.4) (50.1) (65.9) (63.1)

Table 3: Summary statistics: mean and standard deviation

» Back
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Honest DiD (Rambachan & Roth 2023)

Parallel trends is untestable. Instead of assuming it, ask: how big a violation
would overturn the result?
Bk ~ Tk + Ok = pre-period Bk measure 0.

~—~ ~—~
effect (=0 pre)  PT violation

Restrict how post-treatment § can behave given the pre-period evidence; report
robust Cls as the budget M grows.

Relative magnitudes ARY (M) Smoothness AP (M)

Post-period drift < Mx largest pre-period Slope of § may change by < M per period;

period-to-period deviation. M=0 = linear extrapolation of the
pre-trend.

Fear: shocks like past ones recur.
Harsh when: pre-trends are noisy (anchors
to noise).

Fear: diverging secular trajectories.
Harsh when: pre-trends are steep & linear.

Breakdown value = largest M at which the robust Cl still excludes 0.

» Back
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Limited spillovers (SUTVA): two channels

Assumption. A control’s outcome is unaffected by others’ treatment. Two
ways it could fail here:

(A) Treated — control  (implausible)

A declining ex-capital pushes activity onto a control. But the lost functions and
displaced workers flow to the retained capital (L1) — where the
administration moved — not to control city-counties / county-seats.

.

(B) Retained capital (L1) — both

A control's outcome may depend on proximity to a retained capital. L1 is
excluded from the sample, but its influence is not.

v

How | check: interact with the treatment with distance to the nearest retained
capital (next slide).

6/43
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Distance to a retained capital is inert

d; = km to nearest retained capital. Treated are far (d=77), controls close
(d=22) — structural: consolidation keeps capitals spread out.

Levels need not balance — DiD needs parallel trends

d; is fixed geography = absorbed by unit FE. What matters is whether
distance drives differential trends. Test the gradient:

yie = ai + 0 + B (Ti x post,) + v (post, x di) + 0 ( T; X post, X d;) + €i¢

@ [3: loss effect at mean d
@ ~: post x distance
@ 0O: loss x distance

0 =~ 0, insignificant = the loss effect does not vary with distance = the level
imbalance is inert. (*» Back
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Event study with covariate adjustment
(Callaway and Sant’'Anna 2021)

-2 L
Yi=oaitact > 0% DE+ 3" By D+ er,

k=—K k=0

Estimator for [:

" —_ DR 1 ~ 1 v m

Bk =ATT, = Ny Z [Yie — fio (X, t)]_ﬁo Z Wi (X5)-[Yie = fio (X, t)]
treated control

where:

@ [ig (X;, t) is the predicted untreated outcome from a regression of
Y on covariates X; using only never-treated units

@ w; (X;) are inverse probability weights estimated from a propensity
score model for treatment assignment.

» Back
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Sensitivity to heterogeneous city-county effects

Outcome gmain purerade > A Lower bound  Upper bound

Female employment -3.13 1.64 -4.76 -1.49
(0.84) (1.92)
Births -0.12 0.04 -0.16 -0.08

(0.04) (0.04)

Bounds use the city-county vs county-seat comparison to allow for heterogeneous
upgrade effects.

» Back
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Excluded control cities from Silesia region

Female employment rate, % of women in working age Births, per 100 women in working age

. AN = g
V

0
Years to treatment

[
Years to treatment

» Back
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Female employment rate:
Effect of the distance to remaining capital

d; = km to nearest retained capital. Treated are far (d=77), controls close
(d=22) — structural: consolidation keeps capitals spread out.

Levels need not balance — DiD needs parallel trends

yie = a;i + 0 + B (Ti x post,) + v (post, X d;) + 0 (T; X post, X d;) + €i¢

coef. P
B (loss effect at mean d) —2.64 0.03
~ (post x distance) —0.03 0.16
6 (loss x distance) 0.04 0.22

11/43
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Births per 100 women in working age
Effect of the distance to remaining capital

d; = km to nearest retained capital. Treated are far (d=77), controls close
( 22) — structural: consolidation keeps capltals spread out.

Levels need not balance — DiD needs parallel trends

yie = aj + 0 + B (Ti x post,) + v (post, X di) + 0 (T; x post, X d;) + €i

coef. P
B (loss effect at mean d) —0.06  0.41
v (post x distance) —0.002 0.21
0 (loss x distance) 0.001 0.59

» Back
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Sensitivity to violations of (conditional) parallel trends
(Rambachan and Roth, 2023)

Relative magnitudes M Smoothness M

Restriction  Lower Upper Lower Upper

Female employment rate

Original -4.77 -1.48 477 -1.48
0.00 -4.75 -1.50 -4.42 -1.64
0.50 -6.70 -0.10 -8.23 2.10
1.00 -9.06 1.63 -11.86 5.83
1.50 -11.47 3.45 -15.36 9.45
2.00 -13.97 5.87 -18.85 12.96

Notes: Robust 95% confidence sets for the average post-treatment effect un-
der restrictions on parallel-trends violations, on the covariate-adjusted Callaway—
Sant’'Anna event study (doubly robust, universal base period). is the unrestricted
Cl; M scales post-treatment violations by the largest pre-treatment violation; M
bounds the change in slope. SEs clustered at 50 km.

13/43
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Sensitivity to violations of (conditional) parallel trends
(Rambachan and Roth, 2023)

Relative magnitudes M Smoothness M

Restriction  Lower Upper Lower Upper

Births per 100 women in working age

Original -0.20 -0.04 -0.20 -0.04
0.00 -0.20 -0.04 -0.21 0.04
0.50 -0.29 011  -3.77 3.78
1.00 -0.46 0.28 -7.27 7.28
1.50 -0.63 0.46 -10.77 10.78
2.00 -0.81 0.64 -14.27 14.28

Notes: Robust 95% confidence sets for the average post-treatment effect un-
der restrictions on parallel-trends violations, on the covariate-adjusted Callaway—
Sant’'Anna event study (doubly robust, universal base period). is the unrestricted
Cl; M scales post-treatment violations by the largest pre-treatment violation; M
bounds the change in slope. SEs clustered at 50 km.

» Back 14/43
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Excluded control cities from Silesia region

Public administration firms per 1000 people Private firms per 1000 people

-204
-2
-30
31 -40
T T T T T T T T T T
-4 -2 0 2 4 -4 -2 0 2 4
Years to treatment Years to treatment

Pre-treatment
. = Post-treatment
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Public administration firms per 1000 inhabitants:
Effect of the distance to remaining capital

d; = km to nearest retained capital. Treated are far (d=77), controls close
(d=22) — structural: consolidation keeps capitals spread out.

Levels need not balance — DiD needs parallel trends

yie = a;i + 0 + B (Ti x post,) + v (post, X d;) + 0 (T; X post, X d;) + €i¢

coef. P
B (loss effect at mean d)  —0.17  0.00
v (post x distance) 0.001 0.16
0 (loss x distance) —0.0007 0.48
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Private firms per 1000 inhabitants:
Effect of the distance to remaining capital

d; = km to nearest retained capital. Treated are far (d=77), controls close
( 22) — structural: consolidation keeps capltals spread out.

Levels need not balance — DiD needs parallel trends

yie = aj + 0 + B (Ti x post,) + v (post, X di) + 0 (T; x post, X d;) + €i

coef. P
B (loss effect at mean d) —7.21  0.07
~ (post x distance) 0.21  0.05
6 (loss x distance) —0.10 0.47
» Back
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Sensitivity to violations of (conditional) parallel trends
(Rambachan and Roth, 2023)

Relative magnitudes M Smoothness M

Restriction  Lower Upper Lower Upper

Private firms

Original -11.10 -0.59 -11.10 -0.59
0.00 -11.05 -0.64  -9.29 0.40
0.50 -19.47 9.56 -12.46 2.72
1.00 -32.04 22.44 -15.96 6.22
1.50 -45.05 35.49 -19.46 9.72
2.00 -58.26 48.57 -22.96 13.22

Notes: Robust 95% confidence sets for the average post-treatment effect un-
der restrictions on parallel-trends violations, on the covariate-adjusted Callaway—
Sant’'Anna event study (doubly robust, universal base period). is the unrestricted
Cl; M scales post-treatment violations by the largest pre-treatment violation; M
bounds the change in slope (M=0 permits a linear pre-trend). SEs clustered at
50 km. 18/43
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Sensitivity to violations of (conditional) parallel trends
(Rambachan and Roth, 2023)

Relative magnitudes M Smoothness M

Restriction  Lower Upper Lower Upper

Public administration firms

Original -0.27 -0.13 -0.27 -0.13
0.00 -0.27 -0.13  -0.32  -0.17
0.50 -0.33 -0.09 -3.91 3.40
1.00 -0.41 -0.03 741 6.90
1.50 -0.49 0.04 -1091 10.40
2.00 -0.57 0.11 -14.41 13.90

Notes: Robust 95% confidence sets for the average post-treatment effect un-
der restrictions on parallel-trends violations, on the covariate-adjusted Callaway—
Sant’'Anna event study (doubly robust, universal base period). is the unrestricted
Cl; M scales post-treatment violations by the largest pre-treatment violation; M
bounds the change in slope. SEs clustered at 50 km.
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What happened to Polish cities?

Before 1999 a city could be:

Since 1999 a city can be:

18

Regional capital + Commune
seat

Regional capital + City-county + Commune seat
City-county + Commune seat
County seat + Commune seat

28

20

Commune seat

City-county + Commune seat
County seat + Commune seat

Commune seat

314
2774
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Treated municipalities: before and after

Regional capital before 1999: |City-county since 1999:

Seat of centrally-appointed Seat of locally-appointed
regional governors mayors of city and county

City-county Office with

Regional Office some of the Regional
Office staff

Revenue from central gov., Revenue split between

limited local discretionin locally collected taxes

spending and central transfers

» Back
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Sensitivity to heterogeneous city-county effects

Municipal Finance: PLN per capita

Outcome Main Upgrade Lower bound Upper bound

Own revenues -109.84 183.66 -293.50 73.82
(137.75) (33.06)

Central transfers 400.46 357.88 42.58 758.33
(67.82) (59.15)

Salaries 285.41 101.52 183.88 386.93
(40.24)  (21.65)

Investment -16.43 65.26 -81.69 48.83
(74.64) (73.12)

» Back
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Sensitivity to heterogeneous city-county effects

Employment rate in % of working age population

Outcome gmain - guperade > A | ower bound  Upper bound

Female employment -3.13 1.64 -4.76 -1.49
(10.84) (1.92)
Male employment -1.76 -0.07 -1.83 -1.69

(1.11) (2.94)

Bounds use the city-county vs county-seat comparison to allow for heterogeneous
upgrade effects.
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Excluded control cities from Silesia region

1000+
500 1000+
o———i—-l-l—hf—i—iﬂ}—}—}- . S 500 {
-500 oy MR S S N S O Nt ),
~1000+ 5004
-1000
-5 0 5 10 -5 0 5 10
Municipal own revenues, PLN per capita Municipal revenues from central government, PLN per capit:
10004 1000
500
EEREESRE! shoetel
-500
0+ —o— 8 o—¢ — | —- - —— — 10004
-500
-1000
-5 0 5 10 -5 0 5 10
Municipal spending on salaries, PLN per capita Municipal spending on investment, PLN per capita

e Point Estimate
——— 95% ClI
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Municipal own revenues per capita:
Effect of the distance to remaining capital

d; = km to nearest retained capital. Treated are far (d=77), controls close
(d=22) — structural: consolidation keeps capitals spread out.

Levels need not balance — DiD needs parallel trends

yie = a;i + 0 + B (Ti x post,) + v (post, X d;) + 0 (T; X post, X d;) + €i¢

coef. P

B (loss effect at mean d) —111.39 0.32
~ (post x distance) —3.60 0.36
6 (loss x distance) 4.35 0.30
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Transfers from central government per capita:
Effect of the distance to remaining capital

d; = km to nearest retained capital. Treated are far (d=77), controls close
(d=22) — structural: consolidation keeps capitals spread out.

Levels need not balance — DiD needs parallel trends

yie = a;i + 0 + B (Ti x post,) + v (post, X d;) + 0 (T; X post, X d;) + €i¢

coef. P

B (loss effect at mean d) 383.29 0.00
~ (post x distance) 1.12 0.68
6 (loss x distance) —-2.62 039
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Municipal spending on salaries per capita:
Effect of the distance to remaining capital

d; = km to nearest retained capital. Treated are far (d=77), controls close
(d=22) — structural: consolidation keeps capitals spread out.

Levels need not balance — DiD needs parallel trends

yie = a;i + 0 + B (Ti x post,) + v (post, X d;) + 0 (T; X post, X d;) + €i¢

coef. P

B (loss effect at mean d) 213.39 0.05
~ (post x distance) 2.22 0.31
6 (loss x distance) —-3.73 0.16
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Municipal spending on investment per capita:
Effect of the distance to remaining capital

d; = km to nearest retained capital. Treated are far (d=77), controls close
( 22) — structural: consolidation keeps capltals spread out.

Levels need not balance — DiD needs parallel trends

yie = aj + 0 + B (Ti x post,) + v (post, X di) + 0 (T; x post, X d;) + €i

coef. P
B (loss effect at mean d) 51.39 0.81
~ (post x distance) —3.29 0.56
6 (loss x distance) 468 041
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Sensitivity to violations of unconditional parallel trends

(Rambachan and Roth, 2023)

Table 4: Honest DiD: Own revenue (baseline event study)

Relative magnitudes M

Smoothness M

M Lower Upper Lower Upper
Original -335.82 -36.86 -335.82 -36.86
0.00 -334.44 -38.24 -232.58 -33.52
0.50 -454.00 10.80 -234.74 -28.08
1.00 -587.54 93.99 -240.48 -14.04
1.50 -728.49 22247 -248.64 3.46
2.00 -872.76 364.62 -258.04 21.30

Notes: Honest-DiD sensitivity (Rambachan and Roth 2023) for the average post-
treatment effect, baseline TWFE event study (eq. 18), reference k = —1. M =
relative magnitudes; M = smoothness (M=0 permits a linear pre-trend). SEs

clustered at 50 km.
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Sensitivity to violations of unconditional parallel trends
(Rambachan and Roth, 2023)

Table 5: Honest DiD: Central transfers (baseline event study)

Relative magnitudes M Smoothness M

M Lower Upper Lower  Upper
Original 251.69 538.51 251.69 538.51
0.00 255.94 53426 136.37 652.26
0.50 -260.78 934.05 134.46 653.60
1.00 -815.45 1487.44 128.80 657.46
1.50 -1400.00 2040.61 119.76 663.63
2.00 -1900.00 2600.46 107.93 671.76

Notes: Honest-DiD sensitivity (Rambachan and Roth 2023) for the average post-
treatment effect, baseline TWFE event study (eq. 18), reference k = —1. M =
relative magnitudes; M = smoothness (M=0 permits a linear pre-trend). SEs

clustered at 50 km.
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Sensitivity to violations of unconditional parallel trends
(Rambachan and Roth, 2023)

Table 6: Honest DiD: Salaries (baseline event study)

Relative magnitudes M Smoothness M

M Lower Upper Lower  Upper
Original  152.21 315.81 152.21 315.81
0.00 152.96 315.06 189.97 394.77
0.50 59.96 402.66 189.46 399.97
1.00 -61.27 523.49 188.09 413.69
1.50 -189.07 650.89 180.84 426.71
2.00 -319.65 781.07 170.00 438.24

Notes: Honest-DiD sensitivity (Rambachan and Roth 2023) for the average post-
treatment effect, baseline TWFE event study (eq. 18), reference k = —1. M =
relative magnitudes; M = smoothness (M=0 permits a linear pre-trend). SEs

clustered at 50 km.
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Sensitivity to violations of unconditional parallel trends

(Rambachan and Roth, 2023)

Table 7: Honest DiD: Investment (baseline event study)

Relative magnitudes M

Smoothness M

M Lower Upper Lower  Upper
Original -187.47 128.63 -187.47 128.63
0.00 -186.01 127.18 -450.63 -11.56
0.50 -284.13 292.77 -451.96 -9.66
1.00 -414.72 482.56 -455.82 -4.03
1.50 -569.82 668.52 -461.95 4.88
2.00 -754.98 856.12 -469.94  16.39

Notes: Honest-DiD sensitivity (Rambachan and Roth 2023) for the average post-
treatment effect, baseline TWFE event study (eq. 18), reference k = —1. M =
relative magnitudes; M = smoothness (M=0 permits a linear pre-trend). SEs

clustered at 50 km.

» Back

32/43



0000000000 00O00000000O000O00000000Oe0000000000

Sensitivity to heterogeneous city-county effects

Births per 100 women in working age

Outcome  Amain  pguerade > A | ower bound  Upper bound

Births -0.12 0.04 -0.16 -0.08

(0.04)  (0.04)

Bounds use the city-county vs county-seat comparison to allow for heterogeneous
upgrade effects.
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Sensitivity to heterogeneous city-county effects

Economic activity in the construction sector, per 1000 people

Outcome pgmain puperade > A |ower bound  Upper bound

Construction firms -1.73 0.09 -1.82 -1.64
(0.24) (0.41)
Real estate firms -8.68 2.08 -10.76 -6.59

(3.82) (1.20)

Bounds use the city-county vs county-seat comparison to allow for heterogeneous
upgrade effects.
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Excluded control cities from Silesia region

Firms in construction/real estate per 1000 people Firms in service sector 1000 people

T T T T T T T T T T
-4 -2 0 2 4 -4 -2 0 2 4
Years to treatment Years to treatment

Pre-treatment
- = Post-treatment
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Firms in construction/real estate per 1000 inhabitants:
Effect of the distance to remaining capital

d; = km to nearest retained capital. Treated are far (d=77), controls close
(d=22) — structural: consolidation keeps capitals spread out.

Levels need not balance — DiD needs parallel trends

yie = a;i + 0 + B (Ti x post,) + v (post, X d;) + 0 (T; X post, X d;) + €i¢

coef. P
B (loss effect at mean d) —1.90 0.24
v (post x distance) —0.003 0.95
0 (loss x distance) 0.03 0.63
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Firms in service sector per 1000 inhabitants:
Effect of the distance to remaining capital

d; = km to nearest retained capital. Treated are far (d=77), controls close
( 22) — structural: consolidation keeps capltals spread out.

Levels need not balance — DiD needs parallel trends

yie = aj + 0 + B (Ti x post,) + v (post, X di) + 0 (T; x post, X d;) + €i

coef. p
B (loss effect at mean d) 0.05 0.91
v (post x distance) 0.01 0.424
0 (loss x distance) —0.007 0.579
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Sensitivity to violations of (conditional) parallel trends
(Rambachan and Roth, 2023)

Relative magnitudes M Smoothness M

Restriction  Lower Upper  Lower Upper
Firms in construction/real estate per 1000 inhabitants
Original -11.06 -1.94 -11.06 -1.94
0.00 -10.93 -2.07  -5.87 -0.47
0.50 -14.09 -0.58 -10.71 1.24
1.00 -17.32 1.65 -14.21 4.74
1.50 -20.81 438 -17.70 8.24
2.00 -24.34 7.42 -21.20 11.74

Notes: Robust 95% confidence sets for the average post-treatment effect un-
der restrictions on parallel-trends violations, on the covariate-adjusted Callaway—
Sant’'Anna event study (doubly robust, universal base period). is the unrestricted
Cl; M scales post-treatment violations by the largest pre-treatment violation; M
bounds the change in slope. SEs clustered at 50 km.
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Sensitivity to violations of (conditional) parallel trends
(Rambachan and Roth, 2023)

Relative magnitudes M Smoothness M

Restriction  Lower Upper Lower Upper

Firms in service sector per 1000 inhabitants

Original -0.86 0.09 -0.86 0.09
0.00 -0.86 0.09 -0.46 0.15
0.50 -1.75 115 -4.16 3.46
1.00 -3.08 249  -7.66 6.96
1.50 -4.43 3.85 -11.16 10.46
2.00 -5.78 519 -14.66 13.96

Notes: Robust 95% confidence sets for the average post-treatment effect un-
der restrictions on parallel-trends violations, on the covariate-adjusted Callaway—
Sant’'Anna event study (doubly robust, universal base period). is the unrestricted
Cl; M scales post-treatment violations by the largest pre-treatment violation; M
bounds the change in slope. SEs clustered at 50 km.
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Sensitivity to heterogeneous city-county effects

Outcome pgmain - puperade > A | ower bound  Upper bound

Public admin. firms -0.30 0.01 -0.31 -0.30
(0.04) (10.07)
Private sector firms  -15.36 2.50 -17.86 -12.86

(277)  (2.97)

Bounds use the city-county vs county-seat comparison to allow for heterogeneous
upgrade effects.
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Excluded control cities from Silesia region

Public administration firms per 1000 people Private firms per 1000 people
20
O — e

-4 2 0 2 4 -4 2 0 2 4
Years to treatment Years to treatment

Pre-treatment
- = Post-treatment
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Multiple testing: Benjamini—Hochberg

Table 8: Multiple-testing adjustment by outcome family

Outcome ATT p q (FDR)
Panel A. Primary outcomes (P1-P3), m =6

Public administration firms -0.201  <0.001 <0.001
Construction / real estate firms -6.500 0.005 0.008
Services firms -0.385 0.115 0.139
Female employment -3.126  <0.001 <0.001
Male employment -1.282 0.248 0.248
Municipal own revenue -109.843 0.004 0.007
Panel B. Fiscal channel, m =3

Central government transfers 400.460 <0.001 <0.001
Spending on salaries 285.406  <0.001 <0.001
Spending on investment -16.428 0.826 0.826

Notes: ATTs from Callaway-Sant’Anna (universal base period); SEs clustered at 50 km; ATT in each outcome’s
own units. g = Benjamini-Hochberg FDR g-values, computed within each pre-specified family. Panel A includes
the null results (services, male employment); the investment null in Panel B is itself the finding ("“salaries, not
investment” ). Sharpened two-stage q-values (Anderson 2008) are uniformly smaller.
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Male employment rate

Ex-Capitals vs. County seats
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e Control: county seats
e Treated: ex-capital+city counties
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