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Abstract

We analyze the impact of local public goods on workers’ earnings by exploiting quasi-random
transfer shocks generated by revisions to official population counts under Austria’s fiscal
equalization scheme. Positive transfer shocks increase municipal spending, leading to an
expansion of local public goods, such as below-school-age childcare. Workers in more ex-
posed municipalities experience persistent declines in earnings. These declines occur both
within the same employer and within the same municipality, consistent with workers ac-
cepting lower pay in exchange for improved local amenities. Heterogeneity by gender and
parental status suggests that childcare is an important regional amenity for women: earn-
ings decline within the original region, especially among mothers with kindergarten-age
children. In contrast, earnings losses among men are concentrated within the original
employer, pointing to a firm- or workplace-specific mechanism rather than the effects of
region-wide public goods. We find no evidence that changes in labor supply account for
these effects. Overall, our findings provide evidence that local public goods can lower
wages through compensating differentials even in the absence of worker reallocation.
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1 Introduction

Local governments, such as municipalities, are important providers of public goods and ser-
vices. They operate childcare facilities, maintain local infrastructure, provide social services,
invest in health and education, and support local economic activity. Accordingly, the impacts
of local government spending and the underlying decision-making process have been the sub-
ject of extensive debate (e.g. Knight, 2002; Sudrez Serrato and Wingender, 2016b; Agrawal et
al., 2024; Helm and Stuhler, 2024a). Yet surprisingly little is known about how the provision of
local public goods affects individual workers. If local spending raises labor demand or worker
productivity, workers may benefit through higher earnings. If it instead improves the ameni-
ties associated with living or working in a municipality, workers may be willing to accept lower
wages in exchange for those amenities. In that case, part of the surplus generated by public
goods may accrue not to workers, but to firms through lower wage growth or to landowners
through capitalization. Distinguishing between these mechanisms requires following workers
across employers and locations and separating earnings effects due to amenity capitalization
from those driven by conventional labor-supply responses.

In this paper, we provide new empirical evidence on how exogenous increases in munic-
ipal fiscal capacity affect the labor-market outcomes of incumbent workers. We ask whether
and how additional municipal revenues affect workers’ earnings, for example through increased
local attractiveness and labor supply, or through compensating wage differentials. We exploita
2008 reform of Austria’s municipal fiscal equalization system that generated municipality-level
changes in transfers from the federal government. The reform replaced the decennial-census
population counts used to allocate transfers with register-based counts produced by the na-
tional statistical office. This change revised the population measures relevant for fiscal trans-
fers. Following Suarez Serrato and Wingender (2016b); Helm and Stuhler (2024a), we exploit
the discrepancy between the adjusted 2008 population count and the most recent pre-reform
count as plausibly exogenous variation. The discrepancy reflects corrections to the population
measure used for fiscal allocation rather than ordinary population growth. The resulting shock
varies substantially within federal states and regions, and is not systematically correlated with

pre-reform trends in employment, labor force participation, unemployment, or wages.

We first show that a one-percentage-point increase in the population-count shock raised
fiscal transfers by approximately one percent from 2009 onward. On average, municipalities
subsequently increased spending in several functional categories, including education, social
welfare and housing, health, and economic promotion. As a concrete measure of local ameni-
ties, we also observe that the shock increased the number of pre-school childcare facilities,
such a nurseries and kindergarten. These results combined show that the population-count
shock increased local fiscal capacity and led municipalities to expand public services.

We then estimate the effect of the shock on workers using administrative employer-employee
linked data and a sample of prime-age private-sector workers who were attached to the labor
market before the reform. We find that workers in municipalities receiving larger fiscal shocks
experienced lower cumulative earnings in the six years following the shock. The effectis absent
before the reform and emerges gradually as municipal spending and public-good provision in-



crease. To put the magnitude into perspective, moving from the 25th to the 75th percentile of
the shock distribution reduces cumulative earnings over the following six years by 1.64 percent
of pre-reform annual earnings. While the magnitude is modest relative to shocks that directly
reduce labor demand, such as plant closures and trade shocks (e.g. Couch and Placzek, 2010;
Autor et al., 2014), we consider it economically meaningful given that the fiscal shock oper-
ates indirectly through local public goods. The sign of the earnings effect is opposite to that
predicted by a standard local multiplier, under which higher municipal transfers stimulate lo-
cal economic activity and raise workers’ earnings (Nakamura and Steinsson, 2014; Corbi et al.,
2019).

Decomposition of the earnings effects points toward a compensating wage differential
mechanism. We find that the earnings losses are driven at the same employer or at the same
municipality, while changing the workplace to other municipalities partially offset these losses.
This is consistent with the idea that public-good improvements change the surplus available in
local employment relationships. Firms in treated municipalities can retain workers at lower
earnings growth when those workers value the amenities attached to the local labor market,
while workers with lower valuations can partially offset the loss by working elsewhere.

Heterogeneity by gender and family structure provides further evidence. Average earn-
ings losses are similar for men and women, but the underlying channels differ: men’s earnings
fall primarily at the same employer, while women’s fall primarily at the same municipality.
This pattern points to municipality-wide amenities, such as childcare, whose value is tied to
local availability rather than to a specific employer.! Consistent with this, women’s earnings
losses are concentrated among mothers with kindergarten-age children. Municipal childcare
may thus tie mothers’ earnings more closely to the local availability of care, allowing employ-
ers to retain them at lower wage growth. However, we highlight that this need not imply lower
welfare overall, since public goods can raise utility through non-pecuniary amenities even as

earnings fall.

In the classic Rosen-Roback framework, more attractive locations attract more workers,
who can be compensated with better local amenities rather than higher pay (Rosen, 1979;
Roback, 1982). In our setting, however, we find no significant effects on the total number of
workers, the unemployment rate, or the female employment share in a municipality. The ab-
sence of these responses suggests that the wage decline we document is not driven by worker
reallocation, indicating that compensating differentials can arise even without spatial sorting.

The paper contributes to the literature on spatial equilibrium, local amenities, and com-
pensating wage differentials. A central insight of this literature is that wages, housing costs,
and amenities jointly determine spatial equilibrium (Rosen, 1979; Roback, 1982; Gyourko and
Tracy, 1991). Although public goods are important components of the local amenities that
individuals value (Albouy et al., 2020; Albouy and Farahani, 2017), direct quasi-experimental
evidence on how local public-good provision affects workers’ earnings remains scarce.” We

'We provide evidence that municipalities with larger shocks expanded public transportation, a public good that
tends to benefit specific firms.

Existing quasi-experimental work generally try to quantify the value of local amenities (rather than directly study-
ing wages and earnings) and focus on specific dimensions of amenities, such as pollution and air quality (e.g. Bayer
etal., 2009; Gao et al., 2023; Khanna et al., 2025), public safety and urban parks (Albouy et al., 2020), urban trans-



provide such evidence by linking an exogenous municipal revenue shock to both public-good
provision and worker earnings. The negative earnings response is consistent with the predic-
tion that consumption amenities can be capitalized into lower wages when they increase the
value of local employment. At the same time, our worker-level design shows that this capi-
talization can occur even without large short-run changes in aggregate labor supply, comple-
menting work showing that the incidence of place-based shocks depends on mobility costs,
commuting possibilities, and other frictions that shape spatial equilibrium (Diamond, 2016;
Monte et al., 2018; Allen and Arkolakis, 2023; Kahn and Tracy, 2024). Moreover, we document
substantial heterogeneity in earnings responses across workers, potentially reflecting differ-
ences in preferences for local amenities that are not captured by the standard Rosen-Roback
framework.

Second, it contributes to the literature on intergovernmental transfers and local public fi-
nance, with a classical question on whether grants crowd out local fiscal effort or instead “stick
where they hit” (Knight, 2002; Cascio et al., 2013). More recent work uses quasi-experimental
variation in grants and transfers to estimate local spending multipliers (Nakamura and Steins-
son, 2014; Sudrez Serrato and Wingender, 2016a; Corbi et al., 2019; Helm and Stuhler, 2024b).
Much of this literature focuses on government budgets, employment, or aggregate income,
and is silent on how these aggregate effects are distributed across individual workers. We com-
plement this literature by following individual workers before and after a fiscal shock, showing
that the same transfers that expand local spending and public-good provision can simultane-
ously reduce the earnings of incumbent workers

Third, the paper contributes to research on the labor-market effects of family policies and
childcare. Existing work has examined how childcare affects maternal labor supply (e.g. Baker
et al., 2008; Bauernschuster and Schlotter, 2015), child outcomes (e.g. Havnes and Mogstad,
2011), and gender inequality (e.g. Kleven et al., 2019). We study a different margin: who cap-
tures the surplus generated by local childcare provision. The particularly strong negative
earnings effects for mothers of kindergarten- and primary-school-aged children indicate that
firms can partly capture the surplus generated for mothers; more generally, it shows that pub-
lic goods can have heterogeneous wage incidence depending on workers’ household circum-

stances and likely amenity valuations.

The findings also have broader implications for the evaluation of place-based policies and
public spending (Busso et al., 2013; Kline and Moretti, 2014; Neumark and Simpson, 2015). Lo-
cal public goods may make municipalities better places to live and work, but the distribution of
those gains depends on labor-market and spatial-equilibrium forces. If public spending raises
productivity, workers may benefit through higher wages. If it raises the value of local ameni-
ties, workers may benefit in utility terms while receiving lower nominal earnings. Our results
suggest that at least part of the return to place-based spending can be translated into lower
wage growth rather than distributed as broad-based earnings gains, implying that evaluations
focused on aggregate income or employment effects may miss this cost to incumbent workers.

portation infrastructure (e.g. Tyndall, 2021; Severen, 2023), city shape (Harari, 2020), cultural amenities (Falck et
al., 2011) and changes in local public administration (Becker et al., 2021; Bgje-Kovdcs et al., 2026).



The rest of the paper proceeds as follows. Section 2 describes Austria’s fiscal equalization
system and the 2008 reform. Section 3 introduces the municipality- and worker-level data.
Section 4 presents the empirical strategy. Section 5 documents the effect of the shock on mu-
nicipal transfers, spending, public employment, and childcare provision. Section 6 estimates
the worker-level earnings effects and decomposes them by employer and municipality. Section
7 evaluates alternative mechanisms, including aggregate labor-supply responses.

2 Fiscal Equalization Scheme and Census Shock

2.1 The Austrian Financial Equalization Pact

Austrian municipalities have access to different revenue sources. For example, they levy a
payroll tax (Kommunalsteuer) of 3% on gross wages paid by local firms and collect fees on local

services, such as water, waste, and building permits.

One of the largest revenue streams for municipalities comes through the fiscal equaliza-
tion scheme (Finanzausgleich, FAG). The FAG governs which level of government, federal,
state, or municipal, bears the cost of providing public services, and which level has the right
to levy what type of taxes. It also governs how revenues collected by the federal government,
for example through federal taxes, are redistributed between the federal government, federal
states, and municipalities. The goal is to provide a fair re-distribution of income to ensure that
provided public services, such as education, health, social welfare, and childcare are suffi-
ciently funded. Some services are financed simultaneously by two or more entities. For exam-
ple, roads can either be maintained by the federal government (e.g. highways), federal states
(e.g. Bundesstrassen), or municipalities.

The redistribution follows a two-step approach. First, tax revenues are allocated among
the federal government, the federal states, and the municipalities (vertikaler FAG). In 2023,
54% of overall tax revenues remained with the federal government, while 30% was allocated
to the federal states and the remaining 16% to the municipalities.® Afterward, the allocated
revenues are redistributed horizontally among the different federal states and municipalities
(horizontaler FAG). One important determinant of the transfer amount a municipality receives
is its population size, where larger municipalities receive higher transfers.*

2.2 2008 Transfer Reform

The structure of the FAG is frequently re-negotiated between the different levels of govern-
ment, typically every four to six years. In this paper, we exploit a 2008 reform of the FAG that
changed how municipality population is measured. Prior to the reform, municipality popula-
tion figures were determined using decennial census counts, with the most recent pre-reform
census conducted in 2001. Consequently, regardless of whether a municipality’s population

3See here for an overview over the FAG. Note that the split can change everytime the FAG is re-negotiated.

*To obtain the exact revenue stream for each municipality, the population size is multiplied by a population-weighted
gradient (abgestufte Bevolkerungsschliissel), to account for the fact that larger municipalities also face larger costs
of providing public services. The municipalities fall into four different gradient categories (up to 10,000, between
10,001 and 20,000, 20,001 to 50,000, and above 50,000 inhabitants) and the exact size of the multipliers changes during
renegotiation. We ignore the multipliers in our work, noting that we implicitly control for municipality fixed effects
in our regressions and very few municipalities changed their gradient threshold during our observation period.


https://www.staedtebund.gv.at/themen/finanzen/fag2024/fag-einfach-erklaert/

was actually shrinking or expanding, its revenues remain proportional to its last decennial
population count.

With the reform coming into effect on January 1, 2008, the determination of municipal-
ity population was shifted from decennial census counts to yearly register-based counts pro-
vided by Statistik Austria on October 31 of each year. These counts are based on a cleaned
version of the central population register (Zentrales Melderegister, ZMR), from which Statistik
Austria removes outdated and erroneous entries and supplements it with registrations con-
firmed through a cross-validation procedure. For example, each entry is cross-checked against
other administrative databases, including the tax register, school registration statistics, and the
family allowance register, and only individuals appearing in at least one of these sources are
counted as confirmed residents (Statistik Austria, 2009).

The register-based counts used as the basis for transfer calculations typically lag their le-
gal implementation by two years; for example, transfers in 2025 were based on the population
counts from 2023. However, during the first two years of the reform (2009 and 2010), the counts
published in October 2008 were used (Stadtebund, 2008). This institutional setting allows us
to use the switch from census-based to register-based population counts in 2008 and the as-
sociated projection error as a shock to municipality finances, similar to Sudrez Serrato and
Wingender (2016b) and Helm and Stuhler (2024a).

An important additional feature of the FAG 2008 reform was that the corresponding rev-
enue gains for municipalities were tied to municipalities and states taking on additional re-
sponsibilities in child and after-school care (WuG, 2007). These are two public goods we can
directly measure in our municipality data; see Section 5.°

2.3 The Census Shock

While the announcement of the reform in October 2007 and the publication of the adjusted
register-based counts in October 2008 by Statistik Austria left very little room for anticipation,
municipalities may have tracked their population sizes through the ZMR to infer any potential
changes to their budgets. Therefore, instead of directly using the original change in population
between the 2001 census and the 2008 register-based counts as the shock, we use the population
measured at the beginning of 2007, the year preceding the policy change. We then define the
census shock for municipality m as

shock,, = log(PopS 4sass™™®) — log(PopZ &) (1)

where Popi4645t is the adjusted population size provided by Statistik Austria in October

2008 and Pop?3§; is the most recent population in the ZMR. This definition reflects the fore-
cast of a municipal decision-maker, based on the fact that municipal populations are persistent
at an annual frequency: large swings in population size over a single year are rare for the vast
majority of municipalities, making the most recently observed count a natural benchmark for
the population municipalities would expect in the absence the reform. Any deviation from

°In addition, the agreement required states and municipalities to take on additional responsibilities in elderly care
as well. However, our data do not allow us to investigate this channel.



this forecast therefore reflects a correction to the population count rather than genuine demo-
graphic change, as we show below.

Figure 1 shows the distribution of the census shock from Equation (1), together with the
original population growth rate between 2001 and 2008. Our census shock is tightly distributed
around zero. The 25th percentile is —0.009 and the 75th percentile is 0.0155. This distribution
suggests that our shock mimics corrections in population counts rather than pure population
growth. More importantly, as we show in the next section, the census shock is uncorrelated
with local economic trends. In contrast, the distribution of the original shock (i.e., the discrep-
ancy between the 2001 census population and the Statistik Austria population count in October
2008) is right skewed and exhibits substantially larger variation. Municipalities at the 25th per-
centile experienced a shrinking population of —0.023 and municipalities at the 75th percentile
grew by 0.0481. This suggests that it reflects a combination of actual population growth and
deviations in population counts.

Figure 1: Distribution of Census Shock
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Notes: The figure plots kernel density functions of the Census Shock, defined as the log deviation between the
Statistik Austria population counts and the 2007 ZMR population (see Equation (1)) alongside the original population
growth rates for 2001-2008.

Figure 2 shows the regional distribution of the shock. Darker blue (red) colors indicate
positive (negative) shocks.® The shock varies substantially within federal state (thick lines) and

across municipalities.

®We exclude Vienna as Statistik Austria population counts are not available for Viennese districts and therefore the
effect cannot be identified in our empirical model with state fixed effects. Many municipalities in Styria either did
not report population counts or reported them only partially.



Figure 2: Geographic Distribution of Census Shock
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Notes: The figure shows the geographic distribution of the census shock by municipality, defined as the log devi-
ation between the Statistik Austria population counts and the ZMR count in 2007 (see Equation (1)). Darker blue
(red) colors indicate above (below) zero growth. Data are not available for gray shaded municipalities.

One might worry that our census shock is related to a region-wide factors that could also
explain workers’ labor market outcomes. We investigate this possibility by examining the ex-
tent to which the census shock varies across nearby municipalities within the same region
(Bezirk) or federal state.

We find that the census shock varies substantially within geographic regions. Regressing
the census shock on region (Bezirke) fixed effects and federal-state fixed effects respectively,
we find that state indicators explain only 2%, while the finer Bezirke indicator explain only
16%.” These results suggest that the census shock captures idiosyncratic factors that do not
reflect the economic conditions of a local labor market as a whole.

2.4 Balancing Tests

We also investigate how the census shock is related to local economic and demographic con-
ditions before the changes to the FAG came into effect in 2008. Figure 3 reports pre-trend
estimates. The left panel reports correlation coefficients between the census shock and long-
term growth rates from 2003 to 2007. The right panel reports the corresponding correlations
for short-term growth rates from 2006 to 2007, immediately before the policy change.

Our balancing tests do not suggest significant pre-trends in changes in the log size of the
local labor force. Nor do they suggest that our census shock is associated with differential
changes in the participation rates of men and women in either the long- or short-run esti-

"The explanatory power of Bezirke is similar to that of commuting zone and districts indicators in Helm and Stuhler
(2024a) and slightly higher than that of the MSA effects in Sudrez Serrato and Wingender (2016b). Note however
that Bezirke in Austria are measured at a very fine geographic level in a relatively small country.



mates; see the top of the figure. We also find no evidence that employment is correlated with
our shock. These results provide further evidence that our census shock indeed reflects id-
iosyncratic deviations between the ZMR and Statistik Austria counts rather than general pop-
ulation growth.

The lower half of the figure shows the correlation coefficients between the census shock
and economic conditions in the municipalities. We find no strong evidence that our census
shock is correlated with changes in the average wage level in a municipality, either overall or
when wages are analyzed separately by gender. Although some of the long-term correlations
are marginally significant, their magnitudes are small. We find no evidence of imbalance in
the short term. Furthermore, the census shock is not correlated with the municipal unem-
ployment rate. This suggests that municipalities with relatively stronger labor markets did not
experience systematically different shocks.

3 Data and Descriptives

3.1 Municipality-level Data

Our key municipality-level data come from Statistics Austria, Austria’s federal statistical of-
fice.® For annual population measures, we use register-based population counts from the first
quarter of each calendar year, as well as the population count as of October 31, 2008. We also
use population counts from the 2001 Population Census.

Regarding fiscal data, Statistics Austria publishes information on both revenues and ex-
penditures at the municipality level.” The fiscal data used in this paper are based on the ac-
counting and budgeting rules established in 1997, the Voranschlags- und Rechnungsabschlussverord-
nung 1997 (VRV 1997), which applied to municipalities and federal states during our sample
period. The data contain information on different types of municipal revenues, including
fiscal-equalization revenues from shared federal taxes, which are allocated largely according
to population-based formulas and account for roughly 40-45% of current municipal revenues.

We also use expenditures by functional category, reported at the most aggregated level,
to capture local public services and amenities provided by municipalities. Although the func-
tional classification of expenditures was governed by the same accounting rule (VRV 1997),
accounting practices and the assignment of expenditures to functions were not fully harmo-
nized across municipalities and federal states during our study period. We therefore interpret
results based on these data with caution. Fiscal years correspond to calendar years in Austria.

In addition, we use the number of childcare facilities in each municipality as a concrete
measure of local amenity and service provision. Similarly, we also use information on local
public employment, including the number of municipal public servants and other municipal
staff employed in each municipality.

In our sample, we keep municipalities other than Vienna that have no missing informa-
tion during 2003 and 2013 and can be consistently matched to municipalities recorded in the
Census. As a result, the final sample consists of a balanced panel of 1,831 municipalities.

8Statistik Austria: https://www.statistik.at/datenbanken/statcube-statistische-datenbank
"More details on the data are provided in Appendix Section A.


https://www.statistik.at/datenbanken/statcube-statistische-datenbank

Figure 3: Census Shock and Pre-trends
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3.2 Worker-level Data

Linked employer-employee data: Our worker-level analysis is based on the Austrian Social
Security Data Base (ASSD). The data consist of administrative records used to verify pension
claims and are structured as a matched employer-employee dataset. For each private-sector
employee, we observe daily information on employment, unemployment, and parental leave
taking. We also observe socioeconomic characteristics, such as age, education, broad occu-
pation, experience, tenure, and earnings, with earnings reported annually and separately for
each employer. The data allow us to construct firm-level variables, such as firm size and pay
(Zweimiiller et al., 2009).1°

We use the municipality identifier available in the firm data to assign the census shock
to a worker. This means that we measure exposure at the workplace rather than the place
of residence. Due to a change in the reporting practices, the municipality identifier is only
observed for firms only until 2013. We therefore restrict our sample to the period ending in
2013.

Sample: We focus our analysis on prime-age workers born between 1952 and 1984, who were
therefore between 24 and 56 years old at the time of the census shock. We choose the lower
age bound of 24 to capture individuals who have likely finished their education. We set the
upper bound at 56 to avoid including older workers who may transition into early retirement

in response to the shock.

We concentrate on a sample of workers with high labor force attached to the labor market
similar, following, for example, Autor et al. (2014). We exclude all individuals who were not
employed full-time during the three years preceding the census shock in 2008. While we do not
observe a full-time indicator in the ASSD, we proxy for it by excluding all workers who earned
less than 14, 000 Euro/ per year at baseline. This lower bound approximately corresponds to
the (deflated) lowest full-time collective bargaining wage in Nimczik et al. (2024). In addition,
we impose the restriction that the worker have been employed at least 360 days. Finally, we
exclude workers employed in agriculture, quarrying and mining, temporary help agencies,
private households, and extraterritorial organization at baseline, as these sectors are either
very small (agriculture, quarrying and mining) or feature employment relationships that differ
fundamentally from the private-sector norm (temporary help agencies, private households,
and extraterritorial companies).

We consider the employing firm in 2007 as the main (baseline) firm and use the corre-
sponding municipality as a worker’s baseline local labor market. All worker-level baseline
variables, such as earnings, are calculated over the three years spanning 2005-2007. Firm char-

acteristics are measured at baseline. Table 1 shows characteristics of our estimation samples.

10A limitations of the data is the lack of information on contracted or actual working hours.
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Table 1: Worker Sample Characteristics

ALL MEN WOMEN
(60%) (40%)
Census Shock
Shock, 0.007 0.007 0.007
(0.014) (0.014) (0.014)
P75,P25 interval [0.015,0.001]  [0.015,-0.000]  [0.015,0.002]
P90,P10 interval [0.021,-0.008]  [0.022,-0.009]  [0.021,-0.006]

Worker Characteristics

Avg. yearly earnings (euro) 34,661.31 38,756.18 28,554.03
(11,993.830)  (11,246.015)  (10,366.519)
Total tenure in main firm (days) 3,009 3,006 3,013
(2,325) (2,342) (2,300)
Firm Characteristics
Log firm size 4.857 4.826 4.904
(2.254) (2.096) (2.470)
Log daily firm wage 4.444 4.515 4.338
(0.282) (0.248) (0.296)
Service 0.433 0.328 0.588
Construction 0.060 0.085 0.023
Manufacturing 0.304 0.397 0.165
Others 0.203 0.189 0.224
State
Burgenland 0.035 0.032 0.039
Carinthia 0.084 0.080 0.090
Lower Austria 0.235 0.233 0.236
Upper Austria 0.276 0.288 0.259
Salzburg 0.101 0.098 0.105
Styria 0.101 0.094 0.113
Tyrol 0.110 0.112 0.107
Voralberg 0.058 0.062 0.051
Individuals 908,998 544,150 364,848

Notes: The table summarizes the characteristics of the estimation samples in 2007 (baseline).
The overall sample includes all workers born between 1952 and 1984 who were full-time em-
ployed in all the three years preceding the census shock in 2008. All estimates are means;

where applicable, standard errors are in parentheses below.
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Outcomes: Our first outcome of interest is cumulative earnings, which captures medium-run
effects of the census shock on workers’ careers. Let Earn;; represents the annual earnings of
individual 7 in year ¢t. We define:

¢ .
JrsasFAir 9008 < 4 < 9013
Ey = 3 2r=2005 Earnir

%225@% 2003 < ¢ < 2007
We normalize post-shock cumulative earnings by average earnings during the pre-shock pe-
riod, following Autor et al. (2014). This standardization allows us to interpret the effect of the
census shock on the evolution of earnings as a percentage of average annual pre-shock earn-
ings. It also has the advantage of being well-defined when a worker’s earnings in a given period
are zero, thereby capturing both the extensive and intensive margins.!!
For duration outcomes, such as days employed and days unemployed, we use an analo-

gous definition with a common denominator based on pre-shock employment:

S 008 Duration;,
D, = % 32027005 Employed Days, . 2008 = ¢ < 2013
it = . .
Duration;, 2003 < t < 2007

% 232027005 Employed Days,,.

where Duration;; denotes the number of days that individual i spends in a particular labor mar-
ket status in year ¢. Note that, for workers with strong labor force attachment, the denominator
corresponds approximately to a full working year.

4 Estimation Strategy

Our estimation strategy is a difference-in-differences, comparing the evolution of outcomes
across municipalities with different fiscal revenue shocks before and after the implementation
of the change in the fiscal equalization scheme.

Municipality level: For the municipality level analysis, we estimate the following equation:

Ymt = Z Yt (ShOCkm X 1[t = k]) + X' + Um + Ost + Eime (2)
42007

where y,,; denotes the outcome for municipality m in year ¢, Shock,, is the population gap
shock for municipality m, 1]t = k] are year dummies with ¢ = 2007 as the omitted reference pe-
riod?, X,,; are a vector of municipality-level time-varying controls, j.,,, are municipality fixed
effects, o, are state-by-year fixed effects, and ¢, is the error term. Unless stated otherwise,
outcomes are expressed in logs.

Our coefficients of interest are ~;,, the difference-in-differences estimators capturing the
effects of the sudden change in fiscal revenue on the outcome. ., controls for time-invariant

We do not use cumulative outcomes in the nominator in the pre-shock period as such an approach leads mechan-
ically to a constant in the last pre-shock year.

2We normalize the event-study coefficients to 2007 because the reform was approved by Parliament in December
2007. Although the reform affected fiscal transfers for the first time for the 2009 budget year (based on the popu-
lation as of October 31, 2008), using 2007 as the reference year allows us to capture any early adjustments in 2008
due to anticipation.
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municipality characteristics, while o4 absorbs all time-varying state-level variation, so that
the effect of the population shock is estimated from within-region, across-municipality com-
parisons. Regarding the control variables, we include the log population growth of each mu-
nicipality from 2001 (the last census before the reform) to 2007 interacted with year dummies
to control for the influence of underlying population trends. We cluster standard errors at
the municipality level. In the baseline specification, we weight municipalities equally so that
our estimates capture effects for a typical municipality and are less sensitive to the large dis-
persion in municipality sizes. The results are, however, qualitatively similar when we weight
observations by the log number of pre-reform residents or workers.

Worker level: We estimate the following event study specification for a worker ¢ who was em-
ployed at baseline in municipality m

Yimt = Z /BT (ShOCkm X 1[t = T]) +OXimt + o + 05t + Mimt (3)
T#£2007

where X;,,; is a vector that includes baseline worker, firm, and regional characteristics inter-
acted with time fixed effects, to allow their effects to vary flexibly over time. On the worker
side, these characteristics include baseline wage and tenure. On the firm side, these charac-
teristics include firm size and average wage. At the municipality level, these characteristics
include 2001-2007 log changes in the ZMR population as well as baseline unemployment rate
year interactions. The pre-reform population trends approximate any long-term municipal-
ity spending plans. The local unemployment rate captures labor market tightness which can
directly affect workers’ labor market outcomes. «; and p,, are worker and municipality fixed
effects. o are statex year fixed effects capturing state specific shocks, such as investment
cycles. We cluster standard errors at the municipality level.
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5 Impact of Census Shock on Fiscal Transfers and Expenditures

Fiscal transfer. We first examine whether the shock to population counts affected municipal
fiscal capacity. Figure 4 presents estimates from Equation 2, showing the effect of the popula-
tion shock on the log of fiscal transfers received by municipalities under the fiscal equalization
scheme. The coefficients become positive beginning in fiscal year 2009, when the new popula-
tion counts were incorporated into the municipal fiscal distribution formula.'® The estimates
imply that a one-percentage-point increase in population count is associated with an approx-
imately 1% increase in fiscal transfers received by the municipality.'* Importantly, the coef-
ficients prior to 2009 are close to zero, indicating that our population shock variable predicts
fiscal growth only from 2009 onward, and not before.

Figure 4: First Stage Effects on Fiscal Transfer
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Notes: The figure shows the estimated coefficients 4, from Equation (2), with 95% confidence intervals. Standard
errors are clustered at the municipality level. The outcome is the log of fiscal transfer received by municipality
through fiscal equalization.

Expenditure by functional category. Figure 5 displays the effects of the population shock on
expenditure by functional category.” Although the effects are clearer for some categories than
for others, we observe positive post-reform coefficients for expenditures on “Education, sports
and science”, “Social welfare and housing”, “Health”, and “Economic promotion”.!® The results
are unclear for “Transport and infrastructure” and “Arts, culture and religion”, partly because
of large pre-reform coefficients. We do not find any significant increase in general services
expenditure. Overall, the results show that the increase in the population count affected the

provision of amenities and local public goods, at least in certain domains.

BFor 2010, the coefficient is close to zero. This is likely related to recession-induced temporary changes in fiscal
redistribution following the financial crisis.

“This amounts to an increase of roughly 200 euros per capita (Appendix Figure D.1).

1 Appendix Figure B.1 provides the share of each functional category in total expenditure.

We also observe an increase for the “Financial management” category, but this category captures fiscal and
treasury-related items rather than municipal service provision. Expenditures in this category may reflect debt ser-
vice, intergovernmental levies or transfers, reserve and budget-balancing transactions, or other general financial
obligations.
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Childcare provision. Figure 6 shows the effects of changes in fiscal revenue on the absolute
number of different types of childcare facilities."” The results show clear effects for some cat-
egories. Beginning in 2009, the year in which fiscal revenue changed, the number of nurseries
and kindergartens increased significantly. By contrast, the number of after-school facilities
and mixed-type childcare facilities, which account for a relatively small share of childcare fa-
cilities, did not respond. These results constitute a concrete example of amenity supply that

responded to changes in fiscal revenue.

Figure 5: Effects on Expenditure by Function
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Notes: The figure shows the estimated coefficients on the fiscal spending by municipalities by its function. The
categorization of each spending was not harmonized across municipalities during the studied period, and therefore

it must be taken as suggestive evidence.

In addition, we show in Appendix Figure D.2 that the additional transfers led to a gradual
increase in the number of contract employees and staff, while having no effect on the number
of civil servants. Moreover, Appendix ?? shows a positive correlation between fiscal transfers
and the future provision of public transportation during the 2023-2025 period.

We do not log-transform these outcomes because many observations are zero.
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Figure 6: Effects on Childcare Provision
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Notes: The figures show the effects of fiscal revenue on the absolute number of different types of childcare facilities.

6 Worker-level Impact

6.1 Overall Effects

Panel A of Figure 7 shows our event-study estimates of the impact of the census-shocks on
workers’ cumulative earnings. Two patterns emerge from the figure. First, prior to the an-
nouncement of the reform and the census shocks, we do not see any impact on workers’ earn-
ings. Our estimates are all very small and not statistically significant at conventional levels.

Second, after the census shock, our estimates indicate a gradual but significant decline in
workers’ earnings, with no sign of recovery. The slow build-up of the effect is consistent with
our estimates for municipality transfers and expenditures: we do not find significant impacts
on earningsin the first few years after the census shock when municipalities started to increase
expenditure and expand their provision of public goods. Workers’ earnings begin to decline
only after expenditures and public-good provision have increased significantly.

To interpret the magnitude of the effects, we compare an individual working at the 75th
percentile of the change in the population size due to the census shock (1.5 percentage points;
see Table 1) with an individual at the 25th percentile (0.1 percentage points). Over the following
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six years, the implied differential reduction in cumulative earnings for the worker at the 75th
percentile is 1.64% (—1.17 x (1.5 — 0.1)) of initial annual earnings.

While these effects may seem modest, note that our census shock, unlike other shocks
such as import competition (Autor et al., 2014), is unlikely to come from a direct labor demand
channel. Rather, our findings likely operate through an alternative mechanism, whereby firms
indirectly benefit from increased public-goods provision via compensating wage differentials.
As municipalities provide more public goods after the shock, firms can lower wages and wage
growth while retaining workers who place a high valuation on these public goods and losing
those who place a lower valuation. As a consequence, the negative earnings effects should
be concentrated in the same-employer and same-municipality components while we should
observe a positive effect in the different-region component.'®

Panel B of Figure 7 shows the results from an additive decomposition of changes in earn-
ings. There are clear negative, albeit noisy, effects on for workers who remain with the same
employer (-1.97, blue) and for those who remain in the same municipality (-1.09, red). However,
more exposed workers recover part of their earnings through moving municipalities, which is
associated with a positive impact on earnings (1.36, green).'” These patterns suggest that firms
in more exposed municipalities profit from the provision of public goods. While our decom-
position estimates are noisy in the pooled sample, we show in the next section that men and
women face different compensating wage differentials and therefore are affected differently
depending on the type of public goods provided.

6.2 Effects by Gender

Figure 8 shows the impact of the census shocks on workers’ earnings and their decomposition
by gender. Panels A and B present the overall impact for men and women respectively. Inter-
estingly, both genders are affected by the census shocks in a very similar way, both in terms of
dynamics and magnitude. Therefore, firms’ ability to apply compensating wage differentials
when more public goods are provided does not depend on the gender of the workers.

However, the decomposition results in Panels C and D show that the underlying channels
are highly gender-specific. More exposed male workers experience a significant and large re-
duction at the same employer, while the same-municipality component is small and not statis-
tically significant at any conventional level. However, men can recover part of their earnings
reduction by moving to different municipalities. In contrast, the earnings loss of women is
driven by the same-municipality component while the other two channels are close to zero.

The decomposition results suggest that firms can benefit from region-wide public goods,
such as childcare provision, to apply compensating differentials for women. We develop and
test this interpretation directly in the next section below. In contrast, the compensating dif-
ferentials for men are concentrated at the same employer. This suggests compensating differ-

18 Alternatively, higher public amenities in an area can attract more workers, reducing wages in turn, such as in Rosen
(1979) and Roback (1982). In Section 7 we show that in our setting the census shock is not related to higher labor
supply.

The remaining 0.52 needed for the components to sum to the baseline effect is due to workers for whom we do not
observe a municipality identifier. We omit this group from the figure for expositional purposes, noting that the
corresponding effects are smaller in magnitude and mostly not statistically significant.
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Figure 7: Impact of Census Shock on Cumulative Earnings
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Notes: The figure shows the estimated coefficients B from Equation (3), with 95% confidence intervals. Standard
errors are clustered on the municipality level m. The outcome variable in Panel A is cumulative yearly earnings,
divided by average earnings from 2005 to 2007. Panel B shows the decomposition of the census shock into earnings
effects due to the same employer (blue), the same municipality, but not same employer (red), and different region
(green). The three components in Panel B sum to the baseline effects together with a residual NA category (workers
with a missing municipality identifier), which is omitted from the figure. The sample used includes all workers aged
26 to 56 at the time of the census shock and who were full-time employed in the three years preceding it.

entials for men operate through a firm-specific channel rather than a region-wide one, such
as public transport access. While we lack expenditure data that would allow us to identify this
specific amenity directly, we show in Appendix C that our census shock is positively correlated
with growth in public transportation services over subsequent years, particularly during night
hours. Growth at these hours plausibly extends reachability to workers on non-standard shifts

who would otherwise depend on private means of transport, such as a car.
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Figure 8: Impact of Census Shock on Cumulative Earnings by Gender
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Notes: The figure shows the estimated coefficients B from Equation (3), with 95% confidence intervals. Standard
errors are clustered on the municipality level m. The outcome variables in Panels A and B are cumulative yearly
earnings, divided by average earnings from 2005 to 2007 for men and women respectively. Panels C and D show
the decomposition of the census shock into earnings effects due to the same employer (blue), the same region, but
not same employer (red), and different region (green) for men and women respectively. The three components in
Panel C and D sum to the baseline effects together with a residual NA category (workers with a missing municipality
identifier), which is omitted from the figure. The sample used includes all workers aged 26 to 56 at the time of the
census shock and who were full-time employed in the three years preceding it.

6.3 Effects by Value for Public Goods: Childcare

As discussed in Section 2, revenue gains tied to the FAG 2008 reform were linked to increased
provision of childcare. Our results presented in Section 5 confirmed that the census shock
is associated with childcare expansion. Childcare is naturally a region-wide public good: its
benefits accrue to any employer located in a treated municipality, rather than to a single firm.
Our data allow us to test this region-wide explanation directly, since we observe both childcare
expansion at the municipality level and whether workers have children, along with their ages.
We use the age of the youngest child at baseline to split the sample by likely valuation of
publicly provided childcare: ages 0-2, 3-5, 6-10, 11-14, older than 14, or no children at baseline.
We choose the first age interval, 0-2, to correspond to the period of job-protected parental
leave, an important milestone for parents intending to return to the labor market (Laffers and
Schmidpeter, 2025). Parents, most often mothers, can take leave while retaining the right to
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return to their previous employer in the same or a similar position.?’ Since most parents are
still on leave during this period and have not yet returned to work, we would not expect a strong
impact of childcare provision on our municipality component at this age range.

The second threshold, 3-5, coincides with the end of job-protected leave and the usual
age at which children in Austria enter kindergarten, while the third threshold, 6-10, reflects
primary-school age. For both age ranges, publicly provided childcare is likely to be most valu-
able for mothers, and we would therefore expect the largest impact on our municipality com-
ponent to be concentrated here.

The remaining thresholds are 11-14 and older than 14, corresponding to lower and upper
secondary school, respectively. At these age ranges, school days are generally longer and chil-
dren require less direct supervision by parents.?! Having access to childcare should therefore
be less important for compensating wage differentials.

Figure 9 shows estimates six years after the census shock from event-studies run sepa-
rately by the age of the youngest child at baseline. The upper part (Panels A and B) show the
impact on cumulative earnings, and the lower part (Panels C and D) show the results of our
decomposition, with men shown on the left and women on the right.

Panel A shows that earnings effects for men are of comparable magnitude across all child-
age ranges. In contrast, results for mothers show a clear age gradient; see Panel B. Consistent
with our prediction, we find no significant effect when the youngest child is under 2, an age
range in which most parents are still on parental leave and have not yet returned to work.
Effects become large and significant when the youngest child in the family is between 3 and
10 years old, the age range when childcare and after-school care are likely to be most valuable
to mothers. To put these effects into context, we compare a mother working in a municipality
at the 75th percentile of the change in population size due to the census shock (1.5 percentage
points; see Table 1) with a mother at the 25th percentile (0.2 percentage points). The implied
differential reduction in cumulative earnings over the following six years for the mother at the
75th percentile, relative to the mother at the 25th percentile, is 13.11% (= —10.09 x (1.5 — 0.2))
of initial annual earnings when the child is of kindergarten age, and a still-substantial 3.07%
when the child is of primary-school age (= —2.36 x (1.5 — 0.2)).

For men, the same-employer component negatively affects cumulative earnings across
almost all child-age ranges, with a similar magnitude throughout. In contrast, for women, we
find large and significantly negative effects of the same-municipality component for mothers
of children aged 3-5 and 6-10; these effects become small and insignificant for mothers of
older children. This pattern supports our conjecture that firms capitalize on region-wide pub-

There have been various changes in the benefit duration in Austria over the past decades. At our baseline period,
parents were eligible for 30 months of benefits, extended to 36 months if the second partner took 6 months of leave.
Parents of children born after January 1, 2008 could choose from a menu of durations, ranging from 12 months with
higher benefits to 36 months with lower benefits. Regardless of the chosen duration, job-protected leave is fixed to
24 months after childbirth.

A typical school day in primary school runs from 8 a.m. to 1 or 2 p.m. while it can extend to 4 p.m. in secondary
school.
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lic goods as compensating differentials for women, while the male effect operates through a
firm-specific channel largely unrelated to child age.??

Figure 9: Impact of Census Shock on Cumulative Earnings by Age of Child
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Notes: The figure shows the estimated coefficients /3; from Equation (3) for the year 2013 and separate event-studies
splitting the sample by the age of the youngest child at baseline, with 95% confidence intervals. Standard errors
are clustered on the municipality level m. The outcome variables in Panels A and B are cumulative yearly earnings,
divided by average earnings from 2005 to 2007 for men and women respectively. Panels C and D show the decom-
position of the census shock into earnings effects due to the same employer (blue), the same region, but not same
employer (red), and different region (green) for men and women respectively. The three components in Panel C
and D sum to the baseline effects together with a residual NA category (workers with a missing municipality identi-
fier), which is omitted from the figure. The sample used includes all workers aged 26 to 56 at the time of the census
shock and who were full-time employed in the three years preceding it.

7 Alternative Mechanism: Increase in Aggregated Labor Supply

An alternative explanation for our results is that the census shock operates through a Roback-
Rosen-style spatial-equilibrium channel (Rosen, 1979; Roback, 1982): higher local amenities
attract more workers into the municipality, and it is this increase in labor supply that pushes

2We additionally find a large, significant, and positive effect of the other-municipality component for mothers of
kindergarten-aged children. We conjecture this reflects the salience of kindergarten provision specifically, which
was the most visible and publicly debated component of the FAG-linked childcare expansion and renewed discus-
sions about the Barcelona targets, an EU-level policy target to improve childcare for children below school age:
firms in treated municipalities may be able to use this salience to compress wages for mothers who remain, while
firms elsewhere may need to offer a premium to attract those who move away.
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wage growth down. This alternative predicts that municipalities with larger census shocks
should see an inflow of workers. We test this by examining how the census shock relates to the
log total number of workers and to labor supply more generally. Figure 10 shows the results.

We do not find evidence of such a channel. Municipalities with larger census shocks nei-
ther see a stronger increase in the log total number of workers nor a change in the local unem-
ployment rate (Panels A and B). Splitting labor supply by gender, we find no meaningful effect
of the census shock on the female employment share (Panel C), nor evidence that gender-
specific changes in the unemployment rate drive our results.

Overall, we interpret these results as evidence against the Roback-Rosen inflow chan-
nel: the census shock does not generate the increase in local labor supply that this alternative
mechanism predicts, supporting our preferred interpretation that the wage decline operates
through firms’ appropriation of amenity gains through lower wages for incumbent workers
rather than through population inflows.

Figure 10: Impact of Census Shock on Cumulative Earnings (unweighted)
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Notes: The figure shows the estimated coefficients 4, from Equation (2), with 95% confidence intervals. Standard
errors are clustered on the municipality level m. The outcome variable in Panel A is log total number of employed
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Appendix A Data Appendix

Fiscal Data

We use annual municipal finance data from Statistik Austria’s municipal finance statistics, available
through STATcube (https://www.statistik.at/datenbanken/statcube-statistische-datenbank),
for the years 2003-2013. The data are based on municipalities’ annual closed accounts and form part of
the public-sector finance statistics. For municipalities, the data are transmitted electronically through
the municipal household-data interface: municipalities report their accounts to the responsible re-
gional authority, which then forwards the collected data to Statistik Austria.

During our sample period, municipal accounts were prepared under the Voranschlags- und Rech-
nungsabschlussverordnung 1997 (VRV 1997), the Austrian regulation governing the structure of municipal
budgets and annual accounts. VRV 1997 classified revenues and expenditures along two main dimen-
sions. A functional classification assigned budget items to municipal tasks or policy areas, such as ad-
ministration, education, social services, health, infrastructure, public services, and financial adminis-
tration. An economic classification identified the type of transaction, such as personnel expenditure,
purchases of goods and services, transfers, capital expenditure, or debt-related transactions. Our ex-
penditure outcomes use the functional classification of municipal spending, reported in STATcube at
the level of broad functional groups and sections.

We also use municipal fiscal-equalization revenue. This variable captures revenues received by
municipalities through the fiscal equalization scheme, in particular municipal revenue shares from
shared federal taxes. These revenues are recorded in municipal accounts under the consistent account-
ing framework, but their allocation is determined by the applicable Fiscal Equalization Acts.

Although municipalities reported under a common accounting framework during 2003-2013, ac-
counting practices and the assignment of revenues and expenditures to categories were not fully harmo-
nized in practice across municipalities and regional states (Ldnder). The major harmonization reform
took effect from 2020, when municipalities began preparing accounts under VRV 2015.

Appendix B Descriptive Tables and Figures

Figure B.1: Share of Expenditure by Functional Classification
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Notes: The figure presents the cross-municipality average and standard deviation of share of municipal expenditure
by each functional category in 2007.

Appendix C Census Shock and Provision of Public Transportation

In our main analysis, we conjecture that the negative earnings effects for men are tied to public goods
which benefits specific firms, as indicated by the large same-employer component of our decompo-


https://www.statistik.at/datenbanken/statcube-statistische-datenbank

sition. In this section, we provide additional evidence and show that our census shock is related to
expansion of public transportation in subsequent periods. However, we want to stress that we interpret
the results in this section as indicative rather than causal, given data limitations and their impact on
identification assumptions.

Our fiscal data, described in Section 3, do not contain information on the provision of public trans-
portation within a municipality. The decision how much of public transportation to provide, such as
frequency , weekends, and night services, is normally made by the federal state and the municipality,
together with the regional providers of public transportation.

We obtained the yearly schedule of all transport associations (Verkehrsverbiinde) in Austria for
the years 2023 and 2024 from Mobilitdtsverbiinde Osterreich.?® The data describe scheduled trips, stops,
and service calendars, which we use to construct the average numbers of overall, weekday, and weekend
departures, as well as scheduled nighttime departures, defined as scheduled departures after 8 p.m. and
before 6 a.m. We also calculate the share of scheduled weekend and nighttime trips, which provides
a measure of service availability at times outside standard working hours. The data also contain the
geographic information of stops in latitude and longitude format, which we use to assign each stop to a
municipality.

Given the limited data availability, we are not able to run event-study estimates with municipality
fixed effects. Instead, we run separate cross-sectional regressions of the outcome of interest in 2023
and in 2024 on our census shock, controlling for baseline (2007) log population, log number of workers,
average log wage, share of women, unemployment rate, and the change in population between 2001 and
2007. We include these variables to capture potential differences in demand for public transportation,
such as the number of potential customers. We additionally include state and transport association
fixed effects and cluster standard errors at the municipality level. We stress again that we interpret the
coefficients on our census shock as suggestive evidence rather than as causal estimates.

Figure C.1 shows the coefficient on the census shock, together with 95% confidence intervals, for
the outcome years 2023 and 2024. Panel A shows estimates for the log number of overall scheduled
departures, split by weekday and weekend. Panel B shows the same split, but restricted to nighttime
hours. Panel C shows estimates for service availability, defined as the share of departures occurring on
weekends and during nighttime hours, respectively.

As Panel A shows, our census shock is positively correlated with a general expansion in services,
although some coefficients are noisily estimated. However, as Panel B shows, most of this expansion oc-
curs during nighttime hours, with large and precisely estimated coefficients. This pattern is mirrored in
service availability, shown in Panel C: estimates are large and statistically significant for nighttime ser-
vices generally, and particularly at weekends. Coefficients for 2023 and 2024 are very similar through-
out. Overall, these service expansions plausibly extend reachability to workers on non-standard shifts
who would otherwise depend on private means of transport.**

ZMobilititsverbiinde Osterreich provides mobility data of all transport associations in Austria in GTFS format, with
data available from 2022 onward. We exclude 2022, as public transportation schedules were still affected by the
aftermath of the Covid pandemic.

*We do not claim that service expansion, such as at nighttime, benefits only workers. It may also benefit other
individuals, such as leisure travelers and late-night party goers. However, firms could benefit from such expan-
sions insofar as they function as compensating amenities, reducing the wage premium needed to attract or retain
workers on non-standard shifts.


https://data.mobilitaetsverbuende.at/de

Figure C.1: Impact of Census Shock on Public Transportation Provision
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Notes: The figure shows the estimated coefficients on the census shock, defined as the log deviation between ac-
tual and predicted 2008 municipal population (see Section 2 for details), from separate cross-sectional regressions
run for outcome years 2023 and 2024, with 95% confidence intervals. The outcome variables are: the log number
of overall, weekday, and weekend scheduled departures (Panel A); the same split, restricted to nighttime hours,
defined as departures after 8 p.m. or before 6 a.m. (Panel B); and service availability, defined as the share of depar-
tures occurring on weekends and during nighttime hours, respectively (Panel C). All regressions include baseline
(2007) log population, log number of workers, average log wage, share of women, unemployment rate, and the
change in population between 2001 and 2007, as well as state and transport association fixed effects. Standard er-
rors are clustered at the municipality level.
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Figure D.1: First Stage Effects on Fiscal Transfer (per capita)
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Notes: The figure shows the estimated coefficients B from Equation (3), with 95% confidence intervals. Standard
errors are clustered at the municipality level. The outcome is fiscal transfer per capita (in euro) received by mu-
nicipality through fiscal equalization. The population in the denominator is the population in 2007.

Figure D.2: Effects on Public Employment
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Notes: The figures show the effects of the fiscal revenue on log number of civil servants and log number of contract
employees and staff. Civil servants hold a public-law service relationship based on formal appointment, whereas
contract employees are employed under a contractual service relationship.



Figure D.3: Impact of Census Shock on Cumulative Earnings (weighted)

Panel A: Log Total Workers Panel B: Unemployment Rate
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Notes: The figure shows the estimated coefficients 4, from Equation (2), with 95% confidence intervals. Regres-
sions are weighted by the total number of workers in a municipality at baseline. Standard errors are clustered on
the municipality level m. The outcome variable in Panel A is log total number of employed workers in a munic-
ipality, and in Panel B the municipality unemployment rate. Panels C use female employment as a share of total
municipality employment and Panel C the female unemployment rate.
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