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Abstract

We document a substantial reduction in the wage responsiveness to regional

unemployment (the wage curve) in Sweden during the past 25 years. The period

is characterized by large changes in the composition of the labor force arising

from refugee migration and active labor supply policies targeting marginal

workers. During the period, the relationship between regional unemployment

and industry demand shocks weakened as the share of immigrants among the

unemployed increased from 25 to 60 percent. Simultaneously, a previously

stable wage curve disappeared, even though regional wages continued to re-

spond to regional industry demand shocks. The results suggest that wages

respond more strongly to unemployment fluctuations that arise from the de-

mand side than the supply side, and that the unemployment rate has become

a less informative indicator of resource utilization and inflationary pressure.
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1 Introduction

Understanding wage responses to labor market shocks is a central theme in both macroeco-

nomics and labor economics. The elasticity of wages with respect to local unemployment,

the wage curve, quantifies the adjustment of the labor market by capturing how much wages

respond to the excess labor supply (Blanchflower and Oswald, 1995). The elasticity has

long been recognized as a useful statistic for whether regional disturbances are absorbed

through employment adjustments or through wage moderation, which affect the risk of

persistent regional unemployment disparities (see e.g. Layard et al., 2005). However, re-

gional wage responses are also of key interest from a macroeconomic perspective – see,

for example, Beraja et al. (2019), which uses regional wage curve elasticities to discipline

a New Keynesian model in order to understand the drivers of aggregate business cycles.

Furthermore, the wage elasticity is important in practical monetary policy work where un-

employment rates are used as indicators of labor market slack, see e.g. the discussion in

Stock and Watson (2020). A related research strand, see e.g. Hazell et al. (2022), Fitzgerald

et al. (2024) and McLeay and Tenreyro (2019), estimate the elasticity of prices to regional

unemployment – i.e. “the price curve” – to understand the flattening of the Phillips curve.1

The central theme in these research strands is that regional unemployment serves as

a measure of available resources that should be negatively correlated with regional wage

pressure. But the effect need not be constant, and recent research has explored how it

changes with institutional and structural features. Cross-country evidence highlights the

role of wage-bargaining systems in mediating the sensitivity of wages to regional labor

demand (Boeri et al., 2021), while other studies have shown that changes over time in labor-

market attachment among non-employed workers have muted the relationship between

wages and regional unemployment rates in the US (Blanchflower et al., 2024).

In this paper, we emphasize a complementary process arising from compositional changes

1This strategy exploits the fact that national monetary policy is common and thus does not differentially
respond to regional shocks. It is used to identify the slope of the aggregate price (Phillips) curve — which, in
aggregate-data estimates, appears to have flattened considerably over time; see, e.g., Del Negro et al. (2020) for
a discussion.
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within the labor force. One of the most salient recent developments in many European

labor markets is an increased share of marginally attached workers among the unem-

ployed (see, e.g., Foged and Peri, 2016; Fasani et al., 2022). Leaning on insider–outsider

models of wage determination originally proposed by Lindbeck and Snower (1988), we

argue that an unemployment pool consisting of “outsiders” may have a relatively weak

disciplining effect on the wages of employed “insiders”. As a consequence, an increased

fraction of outsiders among the unemployed may weaken the disciplining effect of unem-

ployment, thereby attenuating the wage responsiveness to regional unemployment, which

leaves room for persistent regional labor market imbalances while reducing the usefulness

of unemployment rates as a measure of inflationary pressure.2 As emphasized by Alogosk-

oufis (2018), Blanchard (2018), and Galí (2022), non-responsiveness of insider wage setters

to outside unemployment generates unemployment persistence with important implica-

tions for macro-economic stabilization policy.

Our empirical analysis leverages Swedish data for the period 1998 to 2023, a period with

stable wage-setting institutions, growing real wages, and a stable aggregate wage distribu-

tion. This apparent aggregate stability masks substantial compositional changes within

the pool of unemployed workers. The changes plausibly arose because of two reinforcing

processes: (i) a very large inflow of low-skilled refugee migrants who – in contrast to labor

migrants – arrive without prior labor market connections and whose skills are often mis-

aligned with labor market needs, and (ii) policy reforms aimed at further increasing labor

force participation from already very high levels. The mix of supply policies includes tax

incentives, reduced benefit rates, and increased labor market activation measures – often

explicitly targeting marginally attached workers such as refugee migrants, people with dis-

abilities, and older unemployed workers. An increased labor supply of marginal workers

should push up the share of low-skilled workers among the unemployed, employment-to-

population rates (as some of the added workers find jobs), and unemployment rates (due to

2For recent quasi-experimental evidence on insider-outsider forces in relation to immigration shocks, see
Dustmann et al. (2017). For a more general discussion of how inside and outside forces affect workers’ wages
see Jäger et al. (2020).
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a shift in composition). Along these lines, the migrant share within the pool of unemployed

increased from 25 to 60 percent during this period, even though the employment integra-

tion profiles of refugees improved. Simultaneously, the unemployed became increasingly

negatively selected in terms of years-of-schooling, both among natives and immigrants.

Our study uses detailed register data to estimate how the empirical relationship between

regional wages and regional unemployment changed during this period. We use a rolling

time-window to estimate how the wage curve moves across time. Our approach begins

from individual-level data that we adjust for individual-level composition effects. This

is potentially important as the composition of the employed individuals changes.3 To

isolate the relative wage adjustments that we are interested in, we control for time-invariant

region-specific factors through region fixed effects and for aggregate time-varying factors

through year fixed effects.

We complement our analysis of regional unemployment rates by an analysis of regional

exposure to industry-level demand shocks in the spirit of Bartik (1991, 2002). We show

that the impact of these industry demand shocks on regional unemployment disappears

over time, becoming insignificant towards the later part of our study period. This pattern

suggests that the variability in local unemployment rates increasingly depends on sources

unrelated to industry-level demand shocks. Instead, we show that the regional associations

between unemployment rates and migrant inflow rates become increasingly strong.

During the period when regional unemployment remained closely linked to our mea-

sured demand shocks, we find a robust and statistically significant wage curve capturing

the relationship between regional unemployment and composition-adjusted wages.4 Our

preferred estimates for this period yield short-run elasticities of approximately −0.02 and

long-run elasticities around −0.04, both statistically significant and robust across specifica-

tions.
3In addition to trends, the composition tends to vary over the business cycle (Bils, 1985; Solon et al., 1994;

Card, 1995; Gertler et al., 2020).
4An earlier version of this work was circulated under the title Wage Flexibility in a Unionized Economy with

Stable Wage Dispersion (IZA DP 12093), where we used data up to 2013 and found evidence of a stable wage
curve.
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However, this relationship changes markedly in the latter part of our sample, with the

shift beginning prior to the COVID-19 pandemic. As the composition of the unemployment

pool evolves, the pass-through from unemployment to wages disappears. In the later years,

we estimate a zero wage–unemployment elasticity – a finding that is highly robust across

a wide range of specifications with alternative models, samples, and regional definitions.

In contrast, the relationship between our industry demand shifter and regional wages

remains more stable and, if anything, becomes stronger in the final years of our data. This

pattern suggests that regional labor demand continues to affect the wages of employed

workers, but not via the unemployment channel, as the composition of the unemployed

shifts over time.

The results thus suggest that the relationship between wages and regional unemploy-

ment has weakened over time as the competitiveness of unemployed job-seekers has de-

teriorated. In principle, this could arise through two channels: Either because wages are

consistently less responsive in market segments where these marginal workers compete

(and due to compositional changes, these markets get a higher weight), or because wages

within any given market segment become less responsive to unemployment when the com-

position changes. We use our rich micro data to derive a prediction for the job-loss risk

of all our employed workers and estimate time-varying wage curves across the distribu-

tion of unemployment risk. The results suggest that both forces are at play. The results

for insiders suggest that insider wages are decoupled from regional unemployment (but

not from demand shocks) in the later years. The results for marginal employees instead

highlight that wages of these workers consistently have lower responses to variations in

regional unemployment, consistent with more binding institutional wage rigidities for this

group of workers.

The paper is structured as follows: In Section (2) we outline a stylized model to highlight

how the wage curve relationship may change when unemployment starts to vary due to

supply inflow forces instead of variations in labor demand. In Section (3) we describe labor
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market institutions, labor supply reforms, and the data we use for our empirical analysis.

Section (4) shows basic time trends. Section (5) describes the empirical strategy and shows

the identifying variation. Section (6) shows the main results and Section (7) concludes.

2 A Stylized Model

To make the intuition behind our analysis more precise, we set up a highly stylized wage-

setting model. We rely on a standard set-up used in the rent-sharing literature where wages

depend on firm-specific factors and outside options, see e.g. Card et al. (2018) and Jäger

et al. (2020). We add two components. First, although we do not close the model explicitly,

we let unemployment be a function of two underlying forces: average firm productivity

and inflow into unemployment in the region, and we allow the composition of the inflow to

alter the disciplining effects of unemployment on wages. Second, following Carlsson et al.

(2016), we let firm-level revenue productivity (with a positive impact on labor demand)

have a sectoral and a purely idiosyncratic component, which builds up towards a region-

level Bartik-style labor demand shifter.5 To keep the model stylized, we do not incorporate

micro-foundations beyond these assumptions.

2.1 Model set-up

Consider a wage-setting framework where the wage wij in firm i in region j depends on

firm performance and workers’ outside options:

wij = βai + (1 − β)
[
pj w̄j + (1 − pj)Ω

]
, (1)

where ai is firm-specific performance (e.g. revenue productivity), pj is the probability that

an incumbent worker (insider) in region j finds a new job if displaced, w̄j is the average

5See Carlsson et al. (2016) for Swedish evidence on wage adjustments to idiosyncratic and sectoral shocks.
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wage in the region, and Ω is non-work income.

We assume that firm performance has a shared sectoral (Vs) component and an orthog-

onal mean-zero idiosyncratic component (vi), i.e. ai = Vs + vi. Averaging (1) over firms in

region j (using E[vi] = 0) yields:

w̄j =
βDj + (1 − β)(1 − pj)Ω

1 − pj + βpj
, (2)

where Dj = ∑s ωsjVs and ωsj denotes each sector’s region-specific industry weight. Re-

gional labor demand Dj thus has a Bartik shift-share structure that we will rely on in our

empirical work.6

The reemployment probability pj depends negatively on the regional unemployment

rate uj, but the degree of dependence ϕj varies with the composition. In line with our

empirical case, we let pj = α − ϕj(Ij)uj, where Ij is the share of recent entrants among the

unemployed and where we assume that ϕ′
j(Ij) < 0, reflecting that entering outsiders are

weaker substitutes for insiders.

The unemployment rate is determined by regional labor demand affecting hiring rates7

and unemployment inflow, uj = Ij − bDj, where b > 0 implies that stronger demand

lowers unemployment, while Ij (e.g. migration inflows or supply-side reforms) increases

unemployment for a given level of labor demand and is scaled to have an impact of unity

to reduce notation. Thus,

pj = α − ϕj(Ij) (Ij − bDj). (3)

Jointly, equations (2) and (3) determine regional wages as a function of industry demand

and inflow supply.

6In the empirical representation of equation (6) below, the weights are approximated by employment shares
and sectoral shocks are represented by national employment trends in each sector.

7See Carlsson et al. (2021) for evidence on how shocks to revenue productivity affect hiring in the Swedish
context.
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(i) When unemployment varies with industry-level labor demand

To derive the wage curve when unemployment changes due to shifts in labor demand (Dj),

we use that ∂w̄j
∂uj

∣∣∣
via Dj

=
∂w̄j/∂Dj
∂uj/∂Dj

= − 1
b

∂w̄j
∂Dj

. Thus:

∂w̄j
∂uj

∣∣∣
via Dj

= − 1
(1 − pj + βpj)2

[
β(1 − β) ϕj(Ij)

(
Dj − Ω

)︸ ︷︷ ︸
unemployment disciplining effect

+
β

b
(
1 − pj + βpj

)
︸ ︷︷ ︸

rent-sharing effect

]
< 0.

The disciplining effect operates in the expected direction (higher unemployment lowers

wages) whenever insiders’ wages exceed their fallback income, which is ensured when

Dj > Ω. This effect is smaller when unemployment has a less competitive composition (i.e.

when ϕj(Ij) is small). The expression highlights that when unemployment varies due to

demand, rent-sharing reinforces unemployment discipline.

(ii) When unemployment varies due to inflow of outsiders

When unemployment instead changes due to inflows of new job-seekers (Ij), both the

unemployment rate uj and the composition parameter ϕj(Ij) change simultaneously. Sym-

metrically to case (i), we use that ∂w̄j
∂uj

∣∣∣
via Ij

=
∂w̄j/∂Ij
∂uj/∂Ij

=
∂w̄j
∂Ij

. Since ∂uj/∂Ij = 1, we get:

∂w̄j
∂uj

∣∣∣
via Ij

= − 1
(1 − pj + βpj)2

[
β(1 − β)ϕj(Ij)

(
Dj − Ω

)
︸ ︷︷ ︸

unemployment disciplining effect

+ β(1 − β)ϕ′
j(Ij)uj

(
Dj − Ω

)
︸ ︷︷ ︸

composition effect

]
.

The first term mirrors the unemployment-disciplining mechanism from (i): higher un-

employment weakens insiders’ outside options and lowers wages. The second term is a

composition effect. Since ϕ′
j(Ij) < 0, inflows of marginal outsiders make the unemployed

less effective as a wage-disciplining threat. This attenuates the wage response to unem-

ployment when unemployment is driven by inflows rather than by weak demand.

Comparison: To compare the two mechanisms, note that both expressions share a common
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unemployment disciplining component:

Cj =
1

(1 − pj + βpj)2 β(1 − β) ϕj(Ij)
(

Dj − Ω
)
,

which captures how higher unemployment weakens insiders’ outside options and thereby

exerts downward pressure on wages.

Using this notation, we can rewrite the two wage–unemployment slopes as:

∂w̄j
∂uj

∣∣∣
via Dj

= −
[
Cj +

β

b
1

1 − pj + βpj︸ ︷︷ ︸
rent-sharing term (reinforcing)

]
,

∂w̄j
∂uj

∣∣∣
via Ij

= −
[
Cj +

ϕ′
j(Ij)

ϕj(Ij)
uj Cj︸ ︷︷ ︸

composition term (flattening)

]
.

The first term, Cj, is common across both cases: it is the wage pressure that comes from the

unemployment disciplining insiders’ wage demands. The second terms differ.

• Demand-driven unemployment variations. The additional “rent-sharing term” re-

flects that when local labor demand Dj weakens, firms’ profitability falls. This re-

duces the rents available to be shared with workers and, therefore, pulls wages down

even further. This channel is only present when unemployment is driven by weak

demand.

• Inflow-driven unemployment variations. The additional term
ϕ′

j(Ij) uj

ϕj(Ij)
Cj reflects the

changing composition of the unemployed. Since ϕ′
j(Ij) < 0, inflows of marginal out-

siders make the unemployed less effective as substitutes for insiders. This weakens

the disciplining force of unemployment and offsets (part of) Cj.

When unemployment is high because local demand is weak, wages fall for two reinforcing

reasons: weaker outside options and weaker rents. When unemployment is high because
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many new outsiders enter job search, wages respond much less: there is no rent-sharing

force, and the outsider-heavy unemployment pool is a weaker bargaining threat. The wage

curve therefore flattens when unemployment is driven by inflows rather than by demand

and empirically we should expect a flatter wage curve during periods when the compo-

sition is “weak” and/or when fluctuations in unemployment is due to inflow variations

rather than labor demand variations.

3 Institutions and Data

3.1 Wage-setting institutions

Wage setting in Sweden is entirely governed by the social partners; there is no statutory

minimum wage.8 A stable 81–85 percent of private-sector employees are covered by col-

lective agreements since mid-1990’s, while union membership rates have been declining

slightly, from 75 to 64 percent (Kjellberg, 2023; Medlingsinstitutet, 2024). As in most Euro-

pean countries, once an employer signs a collective agreement, it applies to all employees

at the workplace regardless of union membership, see OECD (2025).

Since 1997, wage setting has followed a coordinated structure known as pattern bar-

gaining, organized under the Industrial Agreement (IA) regime. Under this model, unions

and employer associations in the manufacturing and mining sectors negotiate first as these

sectors are considered to be most heavily exposed to international competition. Their coor-

dinated agreements jointly establish a percent wage cost increase known as the “benchmark”

(märket), which serves as a reference for all subsequent negotiations in other sectors. The

National Mediation Office (Medlingsinstitutet), which oversees wage bargaining in the re-

maining sectors (resulting in around 650 agreements in total), is instructed to facilitate

settlements consistent with this benchmark. The benchmark thus provides a common ref-

8This subsection draws heavily on Olsson and Nordström Skans (2025), which contains further details and
references.
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erence point in terms of wage costs that is followed by all sector-level agreements although

the structure of these agreements varies widely.

Sector-level bargaining is, in almost all cases, followed by local firm-level negotiations,

often resulting in “wage drift” defined as wage increases above what is specified in the

industry-level agreement (Hibbs and Locking, 1996). Local negotiations take place under

conditions determined in the sector-level agreements. According to the National Mediation

Office (Medlingsinstitutet, 2016), about 10 percent of private-sector employees are covered

by agreements that leave wage setting entirely to local negotiations, while roughly 15 per-

cent are covered by fully centralized agreements without local variation. For the remaining

75 percent of private-sector workers, local bargaining is constrained by some guaranteed

minimum wage increase (in SEK and/or percent) at the group or individual level.

Three points are crucial for the analysis of this paper. First, the basic principles of

wage setting have remained constant across the time period we are analyzing. Thus, any

changes in responsiveness are endogenous to the market conditions and not due to insti-

tutional changes in the wage-setting process. Second, the sector-level agreements do not

contain any explicit provisions for regional wage differences. Although the agreements

may contain elements of varying relevance for different regions (e.g. minimum wages by

type of occupation), it is reasonable to assume that most regional wage variations emerge

during local negotiations. Third, all agreements allow the employers to pay wages above

the minimum wages and to overshoot guaranteed minimum wage increases. This implies

that wages always can respond to market forces if the firms find the need to do so, see e.g.

Carlsson et al. (2016) for evidence of wage adjustments relative to idiosyncratic shocks.9

9There is also fair degree of (formal) flexibility regarding starting wages at the beginning of new contracts
as minimum (contractual) wages only tend to be binding for a small set of workers. Instead, wage contracts
are mostly focused on the rate of wage increases.
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3.2 Supply reforms

The period 1998 − 2023 has seen dramatic changes in the incentive structures and institu-

tional environment that marginal workers face. Some of the most salient changes include

gradually eroding de facto replacement rates, reduced access to early retirement schemes

for labor market reasons, a transfer of long-term unemployed from the sickness insurance

to the Swedish Public Employment Service (PES), a transfer of recent immigrants from

education oriented introduction programs to PES-run programs with a clear employment

focus, a sequence of earned income tax credit reforms generating much stronger incentives

to work, and a trend growth of activation programs for unemployed welfare benefit recip-

ients. Although it is difficult to assess the relevance and impact of each of these measures,

the aggregate time trends suggest that the joint impact on labor force participation – and

employment – among marginal (native and immigrant) workers have been positive. See

e.g. Forslund (2019) for an overview of labor market outcomes and policies in Sweden in

recent decades.
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(b) Employment rates by refugee arrival co-
hort and time since arrival

Note: Figure 1b shows the employment rates for refugees and their family members by arrival cohort and time
since arrival. The arrival year is defined as the year when they received their residence permit as refugees.
Employment rates for 2023 (last observations) refer to age group 20-65 years. Source: Statistics Sweden.

Figure 1: Increased labor force participation and refugee employment

The labor supply policies should be understood in a context where employment-to-

population rates already at the start of the period were among the highest in the EU

(Finansdepartementet, 2011). This implies that any increase in labor force participation
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is likely to include workers with low employment prospects. Furthermore, it may be un-

usually difficult for low-skilled workers to compete on this market as most jobs are skill

intensive – in 2023 Sweden had the lowest share of elementary occupations among all 27

EU countries according to Eurostat data (4 percent, whereas the EU average is 8.4 percent).

Across the period, labor force participation rates in core ages rose from 78 to 85 per-

cent, see Figure 1a. Since the employment rate among core groups was very high already

at the start, this increase was primarily driven by increased participation among marginal

workers. Aggregate trends indicate a positive overall employment impact of these policies.

An illustration of employment changes among marginal workers is provided by Figure 1b,

which depicts the trend increase in the rate at which new refugee migrants find employ-

ment. The employment rate two years after arrival doubled from 20 to 40 percent. The

employment rate 5 years after arrival also nearly doubled from 30 − 40 percent in the be-

ginning of the period to around 60 percent for the last arrival cohort we can study. Even

15 years after arrival, employment rate was about 5 percentage points higher for the last

arrival cohort that we can follow for this long, compared to the first one.

3.3 Data

We use data from the LISA database and the Wage Structure Statistics, both provided by

Statistics Sweden. Data are fully linked at the individual level and across time. We focus

on employees aged 20− 65 years in the private sector. Our period covers years 1998− 2023.

LISA includes standard information on individual characteristics for the entire Swedish

population. We use information on gender, age, region of origin, level and type of educa-

tion, marital status, number and ages of children, municipality of residence, employment,

and industry of employment. The data also contain unemployment records (a registration

indicator in November, and number of registered days during the year) from the Public Em-

ployment Service (PES). Unfortunately, it is not possible to identify collective agreements

in the Swedish registers.
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We use wage data from the Wage Structure Statistics since LISA only contains informa-

tion on annual labor earnings, but not working hours or hourly wages.10 We use “full-time

equivalent” monthly wages, a term which refers to hourly wages multiplied with monthly

full-time working hours. Our measure includes basic wages as well as stable supplemen-

tary payments such as compensation for inconvenient working hours (e.g. night shifts) and

compensations for managerial duties. The measure does not include overtime supplements

or bonuses. The wage data are reported directly by the employers through automated rou-

tines and should be highly accurate. These data are collected each year in September from

all employers with at least 500 employees and from a size-stratified sample of smaller em-

ployers. In total, the wage data cover from almost 900,000 individuals in 1998 to almost 1,3

million individuals in 2023, which is around 45 percent of the target population.

We perform our empirical analysis at the regional level. To approximate local labor mar-

kets, we use a strategy to divide Sweden’s 21 counties into centers and peripheries. Sweden

has a few large metropolitan centers and a set of dispersed rural municipalities in counties

that often have one regional center. To capture this regional heterogeneity, we construct 59

regions by splitting Sweden’s 21 counties by municipality types as defined by Swedish As-

sociation of Local Authorities and Regions.11 This means that we divide each county in one

to four subdivisions, mostly covering a distinction between center and periphery. We do

this because many counties are geographically large, but with low population density. For

the typical non-metropolitan county, the definition captures a regional center and a cluster

of small urban municipalities that we aggregate together. In the empirical section, we show

that results are robust if we instead use the raw 21 counties as the units of observation.

All regional variables except wages are constructed from the LISA database. Regional

unemployment rates are computed as the number of individuals registered as unemployed

in November as percentage of the regional labor force (registered unemployed + the num-

10As annual earnings is highly dependent on the number of hours worked during the year, which is highly
correlated with economic conditions, it is not a suitable outcome for our purposes.

11These municipality types are big cities, commuting municipalities near big cities, large towns and munici-
palities near them, smaller towns and municipalities near them, and rural municipalities.
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ber of employed). Other regional variables include the population shares of women, im-

migrants, and shares for each level of education. Each industry’s fraction of the total

employment in the county is calculated based on the two-digit industry classification.

4 Aggregate Time Trends

In this section, we set the stage by showing how aggregate labor market conditions have

evolved during our study-period. We start by illustrating the stability of the wage distri-

bution, and then turn to the changing composition of the unemployment pool.

4.1 Wages

The period, leading up to the post-COVID inflation shock was characterized by steady

real wage growth across the wage distribution as shown in Figure 2a. Because of the

tight bargaining regime, wages did not adjust to the changing inflation rates, causing a

substantial drop in real wages when inflation increased in 2022. A second thing to note

its that the Swedish wage distribution is very compressed by international standards. As

shown in Figure 2b, workers at the 90th percentile earn between 2 and 2.3 times as much

as those at the 10th percentile across the full period. The figure also depicts a very stable

distribution with very small changes, in particular between 2002 and 2018. Figure 2c shows

a similar stability for the wage growth of “stayers”, defined as workers with subsequent

employment in the private sector across adjacent years (thus, not necessarily in the same

job). As a final exhibit, we illustrate the rate of nominal wage increases in the Industrial

Agreements alongside nominal wage increases among stayers within the private sector

(Figure 2d). The gap between the two series is the “wage drift” that provides the scope for

regional adjustments. As can be noted, the wage drift was particularly small during the

initial year of the financial crisis (2009) and the COVID-19 pandemic (2020), but otherwise

remained reasonably stable across time.
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Figure 2: The stable wage distribution
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4.2 Compositional changes

The period is characterized by increased labor force participation and refugee employment

as we highlighted above. These trends also bring substantial changes to the composition of

the total labor force, in particular among the unemployed. In Figure 3a we show how the

unemployment rates of immigrants and natives evolve over time, using our own definitions

as described in the data section. As is evident, the unemployment rate among immigrants

increased during the period, despite of the improved employment assimilation we docu-

mented above. In parallel, the education gap between the employed and the unemployed

doubled from three quarters of a year to 1.5 years as shown in Figure 3b. Although parts

of this change can be attributed to immigrants, the figure clearly illustrates a coinciding

negative compositional trend among unemployed natives.

The period was also characterized by a large, but time-varying, inflow of refugee mi-

grants. For our purposes, it is illustrative to relate the size of this inflow to the stock of

unemployed. As shown in Figure 3c, the yearly inflows has varied between 5 and 30 per-

cent of the number of unemployed, with a peak during the refugee crisis of 2015. The

most striking change is, however, perhaps the one illustrated in Figure 3d, where we show

that the share of immigrants among unemployed job seekers grew from 25 to 60 percent in

roughly a decade.
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Figure 3: The changing composition of unemployment
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5 Empirical Strategy and Identifying Variation

Our empirical work aims to estimate how the responsiveness of wages to regional shocks

has changed over time. To this end, we estimate a set of empirical models where we

gradually change the data window across time. Below we explain the methods we employ

for each sample period, but, for the most part, suppress the notation indicating the sample-

vintage.

The analysis proceeds in two steps. In the first stage, we remove any time-invariant

individual heterogeneity since it is well known (at least) since Bils (1985) and Solon et al.

(1994) that systematic changes in the composition of employees across the business cycle

can have a substantial impact on measured wage cyclicality. To address this issue, we

follow Card (1995), Bell et al. (2002) and others by adjusting our regional wage data for

individual composition effects. Thus, in a first stage we estimate:

wijt = αi + αjt + Xijtβ + ε ijt, (4)

where wijt is the natural logarithm of the monthly wage for individual i observed in region

j and year t, αi is an individual fixed effect, and αjt is a region-specific year effect (i.e.

region × year dummies). The vector Xijt contains time-varying individual characteristics,

including age, age squared and cube, marital status, presence of children aged 0 − 6 years,

and three education levels. The model of equation (4) is estimated for each sample vintage

using individual-level data for private sector workers during that period. The estimated

region-specific year effects, α̂jt, are then used as composition-corrected measures of regional

wages.

In the second stage of our analysis, we let the unit of observation be the region–year

cell. Following Blanchflower and Oswald (1994), Bell et al. (2002), and Gregg et al. (2014)

among others, we use our regional panel to estimate:
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α̂jt = ωj + ωt + γα̂j,t−1 + δujt + Zjt φ + νjt, (5)

where ωj and ωt denote region and year fixed effects, respectively, and ujt is the natural

logarithm of the regional unemployment rate (in percent). The vector Zjk includes time-

varying regional characteristics capturing population shares (among working-aged resi-

dents) by education levels (3 groups), gender, and country of birth (Sweden vs. abroad).

The year effects ωt capture all aggregate shocks related to policy or other shared macroeco-

nomic conditions. The parameter δ represents the short-run elasticity of wages with respect

to unemployment, which is our main parameter of interest. As noted above, we estimate

the model on moving sample windows, and thus report time-varying estimates δ̂τ where

τ represents the vintage of the data.

Following standard practices in this literature, the model includes a lagged dependent

variable to capture dynamic wage adjustment. The long-run elasticity of wages with respect

to unemployment is given by δ/(1− γ), where γ is the coefficient on the lagged dependent

variable. A possible concern is that the coefficient of the lagged dependent variable is

subject to Nickell (1981) bias of order 1/T. In our case, T = 10 in most cases, implying that

the bias should be relatively minor. We also estimate versions of equation (5) excluding

the dynamic term, and our conclusions remain robust. For all reported estimates, standard

errors are clustered at the regional level (59 clusters).

5.1 Industry labor demand

For parts of our analysis, we are interested in identifying variations in labor market con-

ditions that arise from the labor demand side. For our purposes, it is important to have

a demand-shifter with a relatively stable relationship to the economy across time. As a

consequence, we cannot rely on specific events occurring at particular points in time, such

as changes in international trade patterns due to entry of new trading partners. Therefore,
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we employ a brute-force approach in the spirit of Bartik (1991, 2002) and proxy regional

labor demand through the interaction between the initial industry mix of each region and

the national employment growth of each industry across time. We interpret this score as

a demand shifter under the assumption that national employment growth in an industry

reflects aggregate demand for labor in that industry, and that it is not directly influenced by

regional labor supply factors. In our stylized theory model outlined in Section 2 above, we

motivate the formulation from the assumption that firm-level labor demand has a sectoral

component and an idiosyncratic factor as in Carlsson et al. (2016).

Formally, the predicted labor demand for region j in year t is constructed by allocating

each two-digit industry’s national employment growth to regions according to their initial

industry composition in the first year. We define the regional industry demand shifter as:

D̂τ
jt = ∑

s

(
Es,j,τ

Ej,τ

)
ENational

s,t . (6)

Here, Es,j,τ denotes employment in industry s in region j in the start year of each estimation

cohort τ and Ej,τ is total employment in region j in the start year. As we estimate the model

in levels – with time and unit fixed effects – rather than in 1st differences, we define the

shift-variable ENational
s,t as the national employment in industry s in year t. In the appendix,

we show a set of robustness exercises using different functional forms for shift variable

and the patterns are very stable. The demand shifter D̂τ
jt captures the employment changes

that each region would experience if its industries grew at the national industry rates,

conditional on its initial industrial structure.12 Figure 4 shows a sequence of estimates

for each 10-year rolling time-window, illustrating that the demand shifter has a consistent

positive relationship to regional private sector employment.

12A recent very active literature, see e.g. Jaeger et al. (2018), Goldsmith-Pinkham et al. (2020) and Borusyak
et al. (2022), discusses the identification challenges of Bartik IVs. In this setting, our weights sum to one
which helps with identification, and, as in the original work of Bartik (1991), we do not assume that shares
are exogenous. Instead, motivated by our theory, we let the industry employment growth reflect industry-
level productivity shocks that affect the regions with different intensities depending on their initial industry
weights.
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Note: The figure shows estimates of the pass-through of the demand shifter defined in equation (6) on log
total private sector employment in the region-year. Estimates for 59 regions using rolling 10-year windows.
The specification includes time-varying regional controls (the population shares of women, immigrants and
individuals with compulsory and post-secondary education), and fixed year and region effects. Standard
errors are clustered at the region level.

Figure 4: Regional Industry Demand and Regional log Employment
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5.2 The identifying variation

In Figure 5a we show the long difference of regional unemployment rate across our 59

regions, using an average of the first and last 5 years across the full sample period. As the

figure shows, there is substantial variation in the intersection of space and time that we

can exploit in our empirical analysis. In Figure 5b we show the residualized identifying

variation, again using the full time-period. The figure thus shows the unemployment rate

net of region and time fixed effects. This implies that the data sums to zero within each

year, and across all years within each region. As is evident, there is substantial remaining

variation in the data. The most notable series are for the mining regions in the north that

experienced substantial relative (and absolute) improvements of labor market conditions

due to increased prices of raw materials in the wake of China’s entry into the WTO. The

most significant increase in unemployment is for Södertälje, an immigrant dense town in

the Stockholm metropolitan area. In the empirical analysis, we will mostly study data

in rolling time-windows of 10 years each. This implies that the region fixed effects will

harmonize the levels to be zero for each region within the relevant 10-year window.

Figure 5c uses our empirical model, with unemployment as the outcome, and the inflow

of new immigrants as the explanatory variable. The figure shows estimates for rolling 10-

year window displaying the changing association between immigrant inflows and regional

unemployment. In the earliest periods, immigrant inflow was larger when unemployment

was low, consistent with strategic settlement patterns. But, around the same time as the

share if immigrants among the unemployed started to rise towards levels where their num-

bers may affect the aggregate statistics (see Figure 3d above), the association changes sign.

From the period 2004-13 onwards, the inflow of new immigrants has a positive and signif-

icant association to the unemployment rate, which is consistent with supply composition

driving variations in regional unemployment. The pattens are particularly clear in the

periods covering the aftermath of the refugee crisis of 2015.
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Note: Figure 5a shows the long difference of regional unemployment rate across the 59 regions, using an
average of the first and last 5 years across the full sample period. Figure 5b shows residual unemployment
rates from regressions on year and region fixed effects. Figures 5c and 5d show estimates for 59 regions using
rolling 10-year windows with fixed year and region effects. Figure 5d also includes time-varying regional
controls (the population shares of women, immigrants and individuals with compulsory and post-secondary
education). Standard errors are clustered at the region level. In Figure 5c new immigrants are those who have
arrived within last 5 years and the figure shows estimates of new migrants population share on log regional
unemployment rate. The Figure 5d shows estimates of the demand shifter defined in equation (6) on log
regional unemployment rate.

Figure 5: The identifying variation
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Figure 5d instead illustrates the declining association between labor demand and re-

gional unemployment. The figure relates rolling demand measures, defined as the inter-

action between the initial regional industry share and changes in the national industry

employment structure, to the regional unemployment levels. The association clearly dis-

sipates across time, and from the 2008-17 period onwards, the association seizes to be

statistically significant. To the extent that one would be willing to use the Bartik measure

as an instrument for regional unemployment, the first stage turns insignificant in the later

part of the period.13

Our interpretation of these results is that regional unemployment over time has become

more closely associated with regional labor supply shocks than with regional labor demand

shocks.

6 Results

6.1 The disappearance of the wage curve

Our main results are displayed in Figure 6a. The results show a stable short-run wage

curve estimate across the initial part of the data period. In the last periods, the relationship

disappears altogether. Two things are worth noting, the first is that initial wage curve

period includes two fully non-overlapping 10-year periods. The second is that the change

in patterns occurred just before the COVID-19 pandemic. To make these points even clearer,

the figure also shows results for rolling 8-year periods on the right-hand side of the figure.

In the lower panel, we show the ensuing long-run estimates which use the dynamic set-up

to trace out the long-run impact.

13In the first version of this paper using data until 2013, circulated as “Wage Flexibility in a Unionized
Economy with a Stable Wage Distribution”, we did use the industry-Bartiks as instruments to identify the
wage curve.
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(a) Wage Curve Estimates: 10-year rolling
windows
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(b) Wage Curve Estimates: 8-year rolling
windows
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(c) Long-Run Wage Curves: 10-year rolling
windows
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(d) Long-Run Wage Curves: 8-year rolling
windows

Note: The figures in the upper panel show the short-run estimates of log regional unemployment rate from
equation (5) on log regional wage for 59 regions using 10- or 8-year rolling windows. The lower panel shows
the corresponding long-run estimates. The models include time-varying regional controls (the population
shares of women, immigrants and individuals with compulsory and post-secondary education), and fixed
year and region effects. Standard errors are clustered at the region level.

Figure 6: The Disappearance of the Wage Curve
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The results thus imply that a previously stable wage curve relationship disappeared

during the later period when regional unemployment started to vary because of supply

inflow instead of demand shocks. For completeness, Table 1 shows short-run and long-run

estimates for the full period, as well as for the first and last 10-year periods.

Table 1: Wage responsiveness to regional unemployment

(1) (2) (3)
Full Period First 10 years Last 10 years
1998–2023 1998–2007 2014–2023

Ln(regional unemployment rate) -0.006** -0.016** 0.006
(0.002) (0.004) (0.005)

Ln(regional waget−1) 0.767** 0.568** 0.606**
(0.033) (0.040) (0.098)

Long-run elasticity -0.027** -0.038** 0.015
(0.009) (0.010) (0.011)

Observations 1,475 531 531
Number of regions 59 59 59

Standard errors in parentheses are clustered at the region level. All models include time-varying re-
gional controls (the population shares of women, immigrants and individuals with compulsory and post-
secondary education), and fixed year and region effects. **p < 0.01, *p < 0.05, +p < 0.1

6.1.1 Robustness

The conclusion that a previously stable wage-curve relationship has disappeared is not due

to modelling or sampling choices. To illustrate the robustness, we provide results from a

large set of variations in Figure 7. The figure presents estimates for the first and last 10-year

time-windows during our analysis period. Overall, the results are very robust. Our main

model uses wages that are residualized from individual fixed effects. We show that the

overall conclusions does not change if we instead control for firm effects, or for interacted

firm-worker (i.e. match) effects, a specification which also allows for an AKM-structure as

defined by Abowd et al. (1999). The results are entirely consistent. An exception arises

if we estimate the model without using any fixed effects. For completeness, we therefore
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show estimates for the full period from this particular model in Figure A1 in the Appendix,

and the overall time-pattern remains for most sample periods in this case as well.
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Note: Base is our preferred specification shown in Figure 6a. Employer, match, individual and no fixed effects
exclude persons with only one wage observation. Non-dynamic does not control for the regional wage the year
before. Natives (Immigrants), total u is estimated on natives (immigrants) but using total unemployment. Na-
tives, natives u is estimated on natives and using unemployment rate among natives. All, natives u is estimated
on total population but using unemployment rate among natives. Models for gender and education and age
groups are estimated for the sub-samples, but using total unemployment rate as in the baseline. County level
is estimated using 21 counties instead of 59 regions.

Figure 7: Model variations: First and last 10-year period

We also present results from a model that does not include the lagged dependent vari-

able, and the changes are even larger this case, although also with larger standard errors.

This may be reassuring because our specification uses a lagged dependent variable with

fixed effects in a relatively short panel, potentially exposing us to the Nickell (1981) bias.14

We also varied the sample according to various demographic definitions. We show

that the change remains regardless of which group of employed workers we analyze (im-

migrants/natives, males/females, low/high education, different age groups). We also re-

14Note also that the pooled estimate across the full time period reported in Table 1 produces an estimate
which is well in line with the average of estimates for the shorter 10-year panels. This would not be the case if
the Nickell bias was affecting the 10-year panels.
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place the overall unemployment rate with a measure that only uses the unemployment rate

among natives, without much change in the results. Finally, we use Sweden’s 21 counties

as the unit of observation instead of the 59 regions we use in the main analysis, and the

results remain robust.

The fact that the results remain robust regardless if we use unemployment rates for

immigrants or natives may appear surprising. But this result should be understood in a

context where the relative skills of unemployed natives also has deteriorated (see Section

2). This pattern instead highlights that the supply reforms discussed in Section 3 affect

low-skilled workers regardless of origin.

The finding that the wage curve has flattened is very much in line with recent evidence

from the US presented in Blanchflower et al. (2024). They show that US inactivity rates have

become more useful than unemployment rates as a measure of regional labor market slack

in recent years. Inspired by their set-up, we have re-estimated our models accounting for

inactivity rates in our Swedish data as well, but our results do not suggest that inactivity

rates play an important role in our setting, see Table A1 in the Appendix for details. As

a consequence, we conclude that the underlying mechanism for the flattening of the wage

curve is not the same in Sweden as in the US. A plausible explanation for why we do not

see a similar pattern as in the US is the strong Swedish policy emphasis on increasing labor

force participation among the non-employed.

Another possible explanation for the decline of the wage curve would be increased

regional mobility among unemployed workers. To check for this possibility, we computed

the share of non-employed workers finding jobs in other regions, separately for each year.

The share is, however, very stable across time, as shown in Figure A7 in the Appendix.

6.2 The pass-through of demand shocks

We interpret these results as robustly indicating a gradually attenuated relationship be-

tween regional unemployment and workers’ wages. A possible interpretation is that it
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reflects a general decoupling of wages from regional shocks altogether. An indication that

this may not be the driving mechanism, is the apparent stability of the wage distribution

and the wage change distribution during the period. However, to get a direct measure of

the association between wages and economic shocks that does not rely on unemployment,

we use the industry demand shifter described in Section 5. We relate the measure of re-

gional industry demand to regional wages across time and present results in Figure 8a.

These results show that the wage impact of the industry shocks remains positive, with a

slightly larger impact on wages in the most recent periods. As shown in figure 5d above,

this is indeed a period when the demand shock did not affect regional unemployment.

To complete the picture, we present IV-estimates where we instrument regional unem-

ployment by the Bartik instrument during the periods when we have a first stage. As is

evident, the IV presents a reasonably consistent picture during this period with results

that are much larger than the OLS estimates during the same years. This is fully consistent

with the stylized theoretical model where demand driven variations in unemployment also

correlate with reinforcing rent-sharing effects, whereas other variations in unemployment

instead may be affected by the flattening inflow-composition effects.

In Figure 9, we show that the stability of the (direct) relationship between the demand

shifter and wages is as robust across variations as the disappearance of the wage curve. As

before, we have a different result in one of the specifications – the results for low educated

have a slightly different pattern in the end period. We therefore show more detailed results

for this specific group in Figure A4 in the Appendix.
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(b) Bartik IV Wage Curve, while there is a
1st stage

Note: The figure 8a shows estimates of the demand shifter defined in equation (6) on log regional wage.
Figure 8b shows estimates of log regional unemployment rate on log regional wage using the demand shifter
as an instrument for the regional unemployment rate. Both figures show estimates for 59 regions using rolling
10-year windows and include time-varying regional controls (the population shares of women, immigrants
and individuals with compulsory and post-secondary education), and fixed year and region effects. Standard
errors are clustered at the region level.

Figure 8: The Demand-Driven Wage Curve
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Note: Base is our preferred specification shown in Figure 8a. Employer, match, individual and no fixed effects
exclude persons with only one wage observation. Non-dynamic does not control for the regional wage the year
before. Natives (Immigrants), total u is estimated on natives (immigrants) but using total unemployment. Na-
tives, natives u is estimated on natives and using unemployment rate among natives. All, natives u is estimated
on the total population but using unemployment rate among natives. Models for gender, education, and age
groups are estimated for the sub-samples but use the total unemployment rate as in the baseline. County level
is estimated using 21 counties instead of 59 regions.

Figure 9: Model variations, Regional industry demand: First and last 10-year pe-
riod

6.3 Insiders vs. high-risk employees

The patterns we document above could in principle be attributed to two closely related

mechanisms. Either the inflow changes the composition of employed workers towards

those with a lower responsiveness to unemployment and a higher direct responsiveness to

demand shocks, or the effect arises because of changing responses within each given set of

workers.

To make progress in explicitly separating between unemployment disciplining effects

and demand effects among insiders and outsiders, we use a data-driven approach where
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we classify employed workers into quartiles of predicted job-loss probabilities. We start by

estimating a pooled (across our entire sample period) Poisson model, where we let the risk

of unemployment (among employed workers) be the outcome. As explanatory variables we

use gender, age with square and cube, immigrant status, 100 education groups (capturing

field and level), industry indicators, region indicators, and year indicators. We then define

insiders as workers in the lowest quartile of predicted risk of job loss within each year.

Symmetrically, we define “high risk employees” as those within the highest quartile within

the year. Note that these workers are still employed and may be very different from the

low skilled workers in the unemployment pool.

We then estimate how the wages of these groups of workers move with unemployment

and with the demand shifter across time. The results presented in Figure 10 indicate

that the main results are explained by a mixture of composition effects and endogenous

responses. The pure insiders clearly have a rapidly declining wage curve relationship but

a stable relationship to the demand shifter. This is fully consistent with the notion that

variations in regional unemployment during the later years are less relevant for this group

of workers, because unemployment fluctuations due to low-skilled inflow effects are not

related to labor market slack on their specific sub-markets. For high-risk employees on the

other hand, we find a weak relationship to both the unemployment rate and the demand

shifter across the full period. This is plausibly explained by the fact that wage setting is

more rigid in this group of workers, a market feature that is shared between Sweden and

many other European countries.
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(a) Wage Curves: Insiders
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(b) Wage Curves: High risk employees
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(c) Demand Effects: Insiders
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(d) Demand Effects: High risk employees
Note: The figures in the upper panel show estimates of log regional unemployment rate from equation (5)
on log regional wage for insiders and high risk employees. The figures in the lower panel show estimates
of the demand shifter defined in equation (6) on log regional wage for insiders and high risk employees.
Insiders (high risk employees) are defined as workers in the lowest (highest) quartile of predicted risk of job
loss each year. All figures show estimates for 59 regions using rolling 10-year windows and include time-
varying regional controls (the population shares of women, immigrants and individuals with compulsory and
post-secondary education), and fixed year and region effects. Standard errors are clustered at the region level.

Figure 10: Insiders and high risk employees
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7 Conclusion

This paper analyzes how wages respond to changes in regional unemployment in Sweden

over a 25-year period. We first document a dramatic rise in the share of marginally at-

tached workers among the unemployed, coinciding with a weakening association between

industry-driven labor demand shocks and regional unemployment. At the same time, a

previously stable relationship between wages and regional unemployment dissipates even

though wages continue to covary with the demand shifters. Taken together, the results

suggest that unemployment predicts wage variation when it reflects regional labor de-

mand conditions. However, once the unemployment pool becomes dominated by marginal

workers, this predictive power diminishes. Additional findings indicate that these changes

primarily reflect a shift in wage-setting behavior among insiders, who face minimal risk of

unemployment.

Our results imply that wage adjustments may be less effective in mitigating the employ-

ment impacts of regional imbalances during periods of large inflows of low-skilled work-

ers. When imbalances are driven by migration flows or active labor supply policies, rising

unemployment may not be accompanied by downward pressure on regional wages — par-

ticularly among protected insiders. From a macroeconomic policy perspective, the findings

suggest that the unemployment rate has become a less reliable indicator of resource uti-

lization and inflationary pressure. In line with the emerging literature on insider–outsider

dynamics in macroeconomics (see, e.g., Galí, 2022), unemployment appears to be a more

informative indicator of wage pressure when driven by shifts in labor demand rather than

by changes in the supply of “outsiders” with low employment prospects.
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Appendix
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Note: The figure shows estimates of log regional unemployment rate from equation (5) on log regional wage
without individual fixed effects in the first stage composition correction in equation (4) and excluding indi-
viduals with only one wage observation. Estimates are for 59 regions using rolling 10-year windows and
including time-varying regional controls (the population shares of women, immigrants and individuals with
compulsory and post-secondary education), and fixed year and region effects. Standard errors are clustered at
the region level.

Figure A1: Wage Curve without individual fixed effects
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Note: The figure shows estimates of log regional unemployment rate on log regional wage as defined in
equation (5). The estimates are for 21 counties using rolling 10-year windows and include time-varying regional
controls (the population shares of women, immigrants and individuals with compulsory and post-secondary
education), and fixed year and county effects. Standard errors are clustered at the county level.

Figure A2: Wage Curve: County-level estimates
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Note: The figure shows estimates of the demand shifter defined in equation (6) on log regional wage for
21 counties using rolling 10-year windows. The specification includes time-varying regional controls (the
population shares of women, immigrants and individuals with compulsory and post-secondary education),
and fixed year and county effects. Standard errors are clustered at the county level.

Figure A3: County-level Industry Demand and Regional Wages
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Note: The figure shows estimates of the demand shifter defined in equation (6) on log regional wage for
persons with at most compulsory education (9 years). The estimates are for 59 regions using rolling 10-
year windows and include time-varying regional controls (the population shares of women, immigrants and
individuals with compulsory and post-secondary education), and fixed year and region effects. Standard
errors are clustered at the region level.

Figure A4: Bartik demand estimates for low educated persons

Table A1: Wage responsiveness to regional unemployment and inactivity rate

(1) (2) (3)
Full Period First 10 years Last 10 years
1998–2023 1998–2007 2014–2023

Ln(regional unemployment rate) -0.006** -0.016** 0.006
(0.002) (0.004) (0.005)

Ln(regional inactivity ratet−1) -0.010 0.002 0.0010
(0.007) (0.021) (0.014)

Ln(regional waget−1) 0.764** 0.568** 0.607**
(0.032) (0.039) (0.098)

Long-run elasticity -0.024** -0.038** 0.015
(0.008) (0.010) (0.011)

Observations 1,475 531 531
Number of regions 59 59 59

Standard errors in parentheses are clustered at the region level. All models include time-varying re-
gional controls (the population shares of women, immigrants and individuals with compulsory and post-
secondary education), and fixed year and region effects. **p < 0.01, *p < 0.05, +p < 0.1
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(a) Ln Bartik demand and regional employ-
ment
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(b) Demand: Ln Bartik and regional unem-
ployment
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(c) Ln Bartik Demand and Regional Wages
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(d) Ln Bartik IV Wage Curve, while there is
a 1st stage

Note: The figures show estimates of log demand shifter on log private sector employment (Figure A5a), on log
regional unemployment (Figure A5b), and on log regional wage (Figure A5c), and estimates of log regional
unemployment rate on log regional wage when using the log demand shifter as an instrument for the regional
unemployment rate (Figure A5d). All figures show estimates for 59 regions using rolling 10-year windows and
include time-varying regional controls (the population shares of women, immigrants and individuals with
compulsory and post-secondary education), and fixed year and region effects. Standard errors are clustered at
the region level.

Figure A5: Ln Bartik instead of level Bartik
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(a) Relative Bartik demand and regional
employment
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(b) Demand: Relative Bartik and regional
unemployment
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(c) Relative Bartik Demand and Regional
Wages
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(d) Relative Bartik IV Wage Curve, while
there is a 1st stage

Note: The figures show estimates of relative demand shifter on log private sector employment (Figure A6a),
on log regional unemployment (Figure A6b), and on log regional wage (Figure A6c), and estimates of log
regional unemployment rate on log regional wage when using the relative demand shifter as an instrument
for the regional unemployment rate (Figure A6d). The relative demand shifter is divided by the first periods
employment and gets value 1 in the first period, otherwise it is defined as in equation (6). All figures show
estimates for 59 regions using rolling 10-year windows and include time-varying regional controls (the pop-
ulation shares of women, immigrants and individuals with compulsory and post-secondary education), and
fixed year and region effects. Standard errors are clustered at the region level.

Figure A6: Relative Bartik instead of level Bartik
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Note: Non-employed persons in year before who have found a job and moved to a different region as percent
of all private sector workers who were unemployed or out of the labor force the year before. 59 regions.

Figure A7: Share of workers coming from non-employment who have found a
private sector job in other region
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