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Abstract

Mergers can harm workers both by weakening wage competition among their employ-
ers and by eliminating jobs through post-merger closures. The magnitude of both
effects depends on how substitutable workers’ jobs are, yet standard occupation and
geography classifications do not capture this well. We develop a framework that mea-
sures job-level substitutability using employee diversion ratios: the probabilities of
where workers would go if their job disappeared. We estimate a structural model
of labor supply using Swedish administrative data covering more than 2.6 million
workers and 615,000 jobs. Substitutability varies sharply across jobs, even within
the same occupation and geography. We show that it is a powerful predictor of dis-
placement costs: workers who lose jobs with many close substitutes recover earnings
substantially faster, while those who lose jobs with few close substitutes experience
larger and more persistent losses. The same framework delivers the objects needed
for prospective merger screening: employer-level labor overlap for assessing wage ef-
fects on incumbent workers, and job-level diversion ratios for assessing harm from
post-merger closures.

1 Introduction

Mergers can harm workers in two distinct ways. They can weaken wage competition for
incumbent workers by reducing the set of employers that compete for their labor, and they
can harm displaced workers when post-merger closures force them into worse alternatives.
The magnitude of both effects depends on worker substitution patterns: how strongly
the merging firms compete for the same workers, and where workers would go if their

job disappeared. Standard approaches that define labor markets using occupation and
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commuting zone do not capture these patterns well, because workers often substitute across
both occupational and geographic boundaries.

We recover these substitution patterns from a structural model of labor supply in which
heterogeneous workers choose among differentiated jobs, defined as occupation x establish-
ment. The model recovers employee diversion ratios: for each worker-job pair, the prob-
abilities of where the worker would go if that job disappeared. Rather than first defining
a labor market and then asking whether two firms compete within it, we estimate substi-
tution patterns across jobs and aggregate them to the job and employer level. This yields
both a job-level measure of substitutability and an employer-level measure of labor overlap
between firms.

We estimate the model using Swedish administrative data covering more than 2.6 mil-
lion workers and approximately 615,000 jobs. Substitutability varies sharply across jobs,
even within occupations and geographies. To validate the framework, we study plant clo-
sures and show that job-level substitutability is a powerful predictor of displacement costs.
Workers displaced from jobs in the top quartile of substitutability experience an average
earnings drop of 18 percent in the first year and nearly fully recover within seven years.
Workers displaced from jobs in the bottom quartile suffer a 32 percent drop and still earn
15 percent less than baseline seven years later. Decomposing the index into its geographic
and skill-based components shows that these channels matter at different horizons: prox-
imity to alternative employers determines how quickly workers find new jobs, while the
portability of their occupation and education determines whether those new jobs restore
their prior earnings.

Recent merger challenges make clear that there is real demand for tools that measure
how workers substitute across jobs. In challenging Kroger’s proposed acquisition of Albert-
sons, the FTC alleged that the merger would weaken competition for union grocery labor,
while the merging parties argued that workers could readily move to other retail jobs. In
discussing the labor theory, the court noted that the evidence was “primarily anecdotal”
and lacked economic modeling of how wages would change (United States District Court
for the District of Oregon, |2024)). Our framework delivers exactly these objects: employer-
level labor overlap for screening potential wage effects on incumbent workers, and job-level
diversion ratios for assessing harm from post-merger closures.

The paper connects to four strands of research. A first literature studies how mergers
and acquisitions affect workers. [Prager and Schmitt| (2021) show that hospital mergers
reduce wage growth for pharmacists and nurses but not for janitors. |Arnold (2021)) finds
that ownership changes that increase local labor market concentration reduce worker earn-

ings, with larger effects in already concentrated markets. |Geurts and Van Biesebroeck



(2019) document that mergers motivated by market power lead to permanent employment
reductions, whereas efficiency-motivated mergers can increase employment. Beuschlein et
al.| (2025) show that acquisitions reduce wages for workers who remain at the target firm.
These papers establish that mergers can harm workers through multiple channels. Because
they study realized mergers, however, they are informative about the effects of past transac-
tions rather than prospective ones. Competition authorities also need ex ante tools that can
assess where worker harm is likely to arise before a merger is consummated. We contribute
to this literature by providing such a tool: job-level substitutability and employer-level
labor overlap recovered from diversion ratios.

The paper also relates to work on job substitution, outside options, and job amenities.
Using job-to-job flows, Sorkin (2018)) shows that mobility patterns reveal substantial dif-
ferences in non-wage job amenities. (Caldwell and Danieli (2024) document that workers
in the same job can nevertheless face heterogeneous outside options, with commuting as
a key margin. [Fan (2025) shows that substitutability declines with occupational distance.
Relative to this literature, we recover a full directional diversion matrix at the occupation-
by-establishment level. This lets us summarize substitutability with a simple index while
retaining the pairwise substitution patterns needed for merger analysis.

A third strand asks how labor markets should be defined. |Nimczik (2023)) defines
labor markets endogenously from worker flows. Fogel and Modenesi| (2023)) classify workers
and jobs into markets based on comparative advantage, and show that these data-driven
classifications outperform standard occupation and industry groupings in predicting wage
responses to shocks. |Jarosch et al.[(2024) show that large employers can have market power
because workers’ outside options exclude the firm’s own vacancies. These papers make clear
that labor-market boundaries are difficult to draw cleanly. Following Farrell and Shapiro
(2010) and Conlon and Mortimer| (2021)), we take a diversion-based approach instead. The
advantage is that we do not need to define markets first. We estimate worker substitution
directly and then aggregate it into objects that are relevant for wage competition, worker
reallocation, and merger overlap.E]

Finally, our validation exercise connects to the displacement literature. Jacobson et al.
(1993)) document large and persistent earnings losses after job displacement. Using Swedish
administrative data, Eliason and Storrie| (2006) show that these losses remain substantial
even in a relatively flexible labor market, and |Seim| (2019) emphasizes the role of worker
reallocation across firms and places after displacement. More recently, Athey et al.| (2023)

show that displacement effects are highly heterogeneous across workers, establishments,

1See also [Fogel et al.|(2024) on market-definition bias in studies of labor market power.



and markets. We contribute by providing a structural measure of job substitutability that
helps explain this heterogeneity: workers suffer the largest and most persistent losses when
the lost job had few close substitutes.

The rest of the paper proceeds as follows. Section [2] develops the model and defines the
diversion-based measures of job substitutability and labor overlap. Section [3| describes the
Swedish administrative data and the estimation strategy. The remaining sections present

the estimated substitution patterns and validate them using plant closures.

2 Model

2.1 Employee Diversion

Our central object is the job removal diversion ratio. In product-market merger anal-
ysis, diversion ratios are used to identify the closest competitors: if product ;7 becomes
unavailable, where do its consumers go instead? Products that capture a large share of
that lost demand are close substitutes, so merging them is more likely to weaken compe-
tition. We study the labor-market counterpart. If job j disappears, where do its workers
go?

In our setting, a job is an occupation-establishment pair. Many workers may hold the
same job. For a pair of jobs (j, k), the diversion ratio measures the fraction of workers at

job 7 who would move to job k if job j ceased to be available:

D # workers moving from j to k if j is removed
jk =

# workers at j (1)
This answers the question: If job j disappears, where do its workers go ?E]

This object is directional. A job may be an important fallback for workers leaving
another job even if the reverse is not true. The full diversion matrix therefore summa-
rizes worker substitution patterns without requiring us to impose occupation, industry, or
geographic market boundaries in advance.

Observed worker flows need not recover this object (Qiu et al., 2024). Raw transitions
combine workers who move because a job disappears with workers who move voluntarily for
higher wages, better amenities, or personal reasons. These different motives imply different
substitution patterns, so realized flows need not equal the counterfactual reallocations after

job loss. We therefore estimate diversion ratios from a structural model of labor supply.

2 As in product-market applications, diversion is a partial-equilibrium substitution object. We ask where
workers from a lost job would go holding fixed the attractiveness of the remaining options. This abstracts
from capacity constraints, vacancy creation, and equilibrium wage responses, but it isolates the substitution
patterns that determine competitive pressure across jobs.



2.2 Labor Supply

We model labor supply in period ¢ as a discrete choice problem in which workers choose
among differentiated jobs and unemployment, taking their previous-period job j;;—; as
given. Each worker may choose any job in the labor market that is feasible given the
worker’s education.ﬂ We do not impose geographic market boundaries or require observed
vacancies; geography enters utility only through distance-related disutility. Consider a
labor market with N workers and J jobs. We suppress the time subscript on current-
period objects for clarity.

Worker ¢’s indirect utility from job j is
uz; = 05 + pij + €3 (2)

where ¢0; is mean utility common across workers, 1;; captures systematic heterogeneity,
and ¢;; is an idiosyncratic Type I extreme value shock. The mean utility J; captures wages
as well as observed and unobserved non-wage amenities. We write the heterogeneity term

as

fhij = ga(diy™™ e, X;) + gf(dﬁ'}*m“y, Xi) + 95( X)) W{j # Jig1} + ge(Eij, Xi) + 90(Oi5, Xi) (3)
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9 17

where X; collects worker demographics, d is commuting distance, dg?mﬂy is the dis-
qualification, partial subject match, and no subject match, and O;; is the similarity between
the worker’s previous occupation and the occupation associated with job j. For workers
whose previous-period state is unemployment, we set this term to zero for all jobs. The
functions g4(-) and g¢(-) are flexible distance splines, and all components are allowed to
vary with demographics such as gender, age, education, family status, and foreign-born
status. The outside option is unemployment, and its mean utility is normalized to zero.
Each worker’s choice set J; C J is restricted to jobs that are feasible given the worker’s
education, as described in Section . Under the Type I extreme value assumption on &;;,

the choice probability takes the logit form:

6 — exp(d; + pij) (4)
Y1+ Y e exp(Ok + par)

where the outside option represents unemployment.

3The set of jobs consists of all pairs observed in the period, that is, all occupation-establishment com-
binations with at least one worker employed.



Aggregating over workers, labor supply to job j is

Lj:Nxsj:Nx/side(i) (5)

1

where s; is the market share of job j.

2.3 Diversion Ratios in the Model

The labor supply model gives us a direct way to compute the diversion ratio in . The
idea is a simple counterfactual: remove job j from the choice set, recompute each worker’s

predicted employment shares, and measure how much each alternative k expands. Formally,

Dy = 5 (8l \ 1) = 3l (0
where s;(J) is job k’s share when all jobs are available and s;(J \ j) is its share when job
7 is removed. Diversion from j to k is therefore the increase in job k’s employment share
after removing job j, normalized by the size of the lost job. Jobs that absorb a large share
of the displaced workers are close substitutes; jobs that absorb little are not.

Under the logit choice probabilities in , this counterfactual share comparison can be

written in closed form as

L[ sij sk .
Djr = 5; /Zq dF (i) (7)
This expression integrates over all workers. Each worker’s contribution depends on how
attached they are to the lost job (s;;), how attractive the alternative is (s;z), and how
concentrated their choices are (1 — s;;). Workers with strong attachment to job j and a

high probability of choosing k contribute the most to diversion from j to k.[]

2.4 Aggregating Diversion Ratios

We ultimately want diversion-based overlap not only for individual jobs, but also for col-
lections of jobs such as firms, occupations, or regions. For an origin set of jobs A and a

destination set of jobs B, the aggregate diversion ratio is

1
PR 8
ZjGA 57 jeA kep

4The expression follows from the individual-level diversion ratio Djri = si/(1 — s;5), which is the
conditional probability that worker ¢ chooses job k when job j is unavailable (Conlon and Mortimer} [2021)).
Under the logit, this individual diversion ratio is the same whether job j is removed entirely or merely
made less attractive.



This is the employment-weighted average of job-level diversion ratios from jobs in A to
jobs in B, removing one job at a time. It measures the share of workers at A who would
reallocate to B if their particular job disappeared.

When A and B are occupations or commuting zones, this formula delivers diversion-
based overlap at those levels of aggregation. When A and B are the sets of jobs owned by
two firms, it gives an employer-level measure of labor overlap: the fraction of one firm’s
workers who would move to the other firm if their job were eliminated. This is the object

relevant for assessing how directly two employers compete for labor.

2.5 Job Substitutability Index

We summarize job-level substitutability with a concentration measure:

Sub; =1 (Dy.)? (9)

k
This index ranges from 0 to 1. When diversion is dispersed across many alternatives,
Sub; approaches 1. When diversion is concentrated in a few alternatives, Sub, approaches
0. The substitutability index therefore provides a scalar summary of how easily workers at

job 7 can be reallocated across the rest of the labor market.

3 Data

We use Swedish administrative registers from Statistics Sweden (SCB). The core data
come from matched employer-employee records (JOBB and SYSSREG), which provide
the universe of employment relationships in Sweden including earnings, occupation codes,
industry classification, and establishment identifiers. We link these to individual records
in LISA, which contains individual demographics including age, family composition, and
residential location for all individuals aged 16-70, and importantly education level and
subject. We also obtain workplace and home coordinates for all individuals, as well as
family links, allowing us to measure both commuting costs and family-location ties.?] Wage
structure statistics (Lonestrukturstatistiken) provide full-time adjusted monthly wages for a
majority of workers, and firm financial data (FEK) provide value added and other financial

variables at the establishment level.

5For workers whose mother’s location is missing, we impute it with the worker’s own residence, so the
family-distance measure coincides with commuting distance. Given the high quality of the Swedish register
data, we interpret these cases as likely reflecting mothers who do not reside in Sweden.



3.1 Sample Definition

Our main estimation sample is a two-period panel of individuals aged 24-54 who are ob-
served in both 2009 and 2010 and have non-missing education and demographic informa-
tion. We exclude military personnel, politicians, police, and managers.ﬁ We also exclude
individuals whose current-period or previous-period job is infeasible given their education,
as discussed below.

A job is defined as an establishment-occupation combination observed in 2010, where
occupations are classified at the 4-digit level using the SSYK96 classification.[| The final
estimation sample contains roughly 2.6 million individuals. Of these, about 2.20 million are
employed in 2010 and distributed across approximately 615,000 jobs, while roughly 400,000
choose the outside option.

Two auxiliary data sources capture the structure of job substitutability: an education-
occupation matrix from Statistics Sweden and occupation similarity scores from the Swedish

Public Employment Service.

3.2 Education-Occupation Match

Statistics Sweden provides a classification matrix assessing the fit between education pro-
grams and occupations. The matrix combines normative assessments by education experts
with statistical analysis of actual employment patterns. We map this to our data, yielding
93 education groups and 324 occupation codes [

Each education-occupation pair is evaluated on two dimensions, illustrated in Appendix
Figure ﬂ Level match captures whether the worker is under-qualified (education level
below job requirements), correctly qualified, or over-qualified. Subject match captures how
well the education’s field of study aligns with the occupation’s skill requirements: complete
match (the education directly prepares for the occupation), partial match, or no match.

We use this matrix to restrict each worker’s choice set to feasible occupations by ex-
cluding pairs where the worker is under—qualiﬁed.[r_U] This includes licensed occupations

such as physicians, nurses, and teachers, that require a complete subject match. Hence,

6We exclude managers as this represents more a career progression than a job choice.

"There are 324 4-digit occupations in our matched data. A complete list can be found here: https:
//www.scb.se/ssyk

8A complete list of the education groups can be found in the Appendix or herethttps://www.scb.se/
dokumentation/klassifikationer-och-standarder/svensk-utbildningsnomenklatur-sun/

?See Tables [m and [D] in the Appendix for the group definitions.

19Agarwal and Somaini| (2025) develop the econometric framework for demand estimation under latent
choice constraints. In our setting, the education-occupation matrix provides directly observed constraints,

so we do not need to estimate the choice sets.
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workers only choose among jobs they could plausibly obtain['Y] The screen is substantial
but far from binding: the median worker retains 236 feasible 4-digit occupations, and the
90th percentile retains 289. Consider a dentist and a dental nurse. For the dentist occupa-
tion, only university-level dentistry education provides a complete subject match. Dental
care education also provides the right subject but leaves the worker under-qualified 2] For
the dental nurse occupation, university-level dentistry education gives a complete subject
match, but the worker will be overqualified. With dental care education a worker has the
complete subject match and is correctly qualified for the job. This asymmetry captures
an important labor market reality: dentists can move into dental nursing roles, but dental

nurses cannot become dentists.

3.3 Occupation-Occupation Similarity

The Swedish Public Employment Service (Arbetsformedlingen) provides occupation simi-
larity scores derived from job advertisements. These scores are used in practice to guide
unemployed workers toward alternative occupations. The underlying data consists of over
6 million job postings from 20162024, from which skills and competencies are extracted.
Cosine similarity between occupation pairs is computed based on these skill proﬁles.ﬁ
For our purposes, the key feature is that the measure is constructed from the text of
job advertisements rather than from observed worker flows, so it captures task similarity
without mechanically importing the mobility patterns we later seek to explain. The re-
sulting scores range from 0 to 1, with higher values indicating greater skill overlap. We
use the non-directional version of this measure and retain the full set of pairwise similar-
ity scores. Directionality in feasible transitions is then introduced separately through the
education-occupation feasibility restriction, which rules out moves barred by qualifications
or licensing. The dentist and dental nurse example illustrates this separation: the task-
based similarity between the two occupations can be high, but the education screen rules
out moves into the licensed dentist occupation for workers without the required training.
Appendix Figure [A.2] visualizes the similarity structure as a network where nodes repre-
sent occupations and edges connect each occupation to its ten most similar counterparts for
readability. The layout positions similar occupations closer together, revealing skill-based

clusters. Healthcare occupations form a tight cluster, as do I'T and technology occupations.

HFor workers with only compulsory education, who are not explicitly covered in the matrix, we assign
feasibility to all occupations for which any education level is either qualified or over-qualified.

12The dentist occupation is licensed, so workers must hold university-level dentistry education to practice.

13The original data uses the SSYK 2012 classification; we transform it to SSYK96 to match our admin-
istrative records.



3.4 Summary Statistics

Table [1] presents summary statistics. About half of workers have a complete subject match
between their education and occupation, while the other half work in fields unrelated to
their training. Among employed observations, we require current and lagged jobs to be fea-
sible given the worker’s education, which removes roughly 300,000 employed observations.
Hence, there are no under-qualified employed workers in the estimation sample. Interest-
ingly, nearly all employed workers are correctly qualified for their current job, though many
work in occupations not fitting their educational background. Panel C also shows that the
estimation sample includes roughly 424,000 non-employed individuals, who enter the model
as the outside option. The median commute is 6.8 kilometers and the median distance to
the mother is 13.6 kilometers, consistent with non-negligible family-location ties. About
one quarter of workers switch jobs year-to-year. Workers who switch jobs move, on average,

to occupations with high skill overlap with their previous occupation.

10



Table 1: Summary Statistics

Value
Panel A: Worker Characteristics
Female 51.5
Foreign-born 18.2
Has child under 3 17.5
Number of children (0-17) 0.83
Lives in big city 20.0
Age 24-29 19.6
Age 30-39 30.6
Age 4049 32.1
Age 50-54 17.7
Pre-secondary education (<9 years) 2.4
Pre-secondary education (9 years) 10.2
Secondary education (<2 years) 49.3
Secondary education (3 years) 6.4
Post-secondary education (<3 years) 30.6
Post-secondary education (>3 years) 1.2
Panel B: Matching and Mobility
Share switching jobs 23.5
Median distance to job (km) 6.8
Median distance to mother (km) 13.6
Share under-qualified (by construction) 0.0
Share correctly qualified 96.5
Share over-qualified 3.5
Share with complete subject match 45.3
Share with partial subject match 4.5
Share with poor subject match 50.2
Mean occ. similarity (switchers) 0.60
Panel C: Sample Overview
Total individuals 2,620,754
Employed individuals 2,196,707
Unemployed individuals 424,047
Jobs 615,110
Average job size 3.6

Notes: Sample of Swedish individuals aged 24-54 ob-
served in both 2009 and 2010. Panel A reports de-
mographic shares. Panel B reports matching quality
among employed individuals based on the education-
occupation and occupation-occupation matrices, as
well as mobility patterns between 2009 and 2010.
The mean occupation-similarity measure is computed
among all job switchers, not only occupation switch-
ers. Panel C reports post-restriction sample sizes. A
job is defined as an establishment-occupation combi-

nation observed in 2010.

11



4 Estimation

4.1 Computational Challenge

Estimating a discrete choice model with more than 2.6 million workers and 615,000 job
alternatives presents a computational challenge. The full choice set would require evaluating
choice probabilities for ~ 1.6 x 102 worker-job pairs.

We address this challenge through two complementary techniques: sampling of alterna-

tives and exploiting the multinomial-Poisson equivalence.

4.2 Sampling of Alternatives

Following Train et al.| (1987) and |Frejinger et al.| (2009), we estimate on a subset of alter-
natives for each worker. For each worker i, we draw m = 20 jobs uniformly at random from
the worker’s feasible choice set J; (see Section , and then add the chosen alternative,
the previous-period job, and the outside option. Duplicates are removed, so the sampled
set contains 21 to 23 alternatives. If the previous-period job is not observed among current-
period jobs, it cannot be added; in that case the state-dependence term equals one for all
jobs except the outside option.

This reduces the computational burden while maintaining consistent parameter esti-
mates through a sampling correction. Each alternative j in the sampled set K receives a

weight
1

qr|; = P(K selected | j selected) o P(sampling 7)

(10)

Under uniform sampling, randomly drawn jobs receive weight | 7;|/m. The chosen al-
ternative, previous-period job, and outside option, which are always included when distinct
and available, receive weight 1.

The corrected choice probability is

exp(0; + pij + ln(qKU))
ZkeK exp(0r + far + In(qx k)

Py | K= (11)

This correction ensures that coefficient estimates are consistent with estimation on the

full choice set.

4.3 Poisson Pseudo-Maximum Likelihood

Sampling of alternatives makes the stacked worker-alternative dataset manageable, but it
does not solve the second computational bottleneck: estimation still requires a very large

number of job fixed effects. In our application, a classical conditional logit implementation

12



with roughly 615,000 job effects is not computationally feasible. We therefore exploit
the equivalence between the multinomial logit likelihood and the log-linear Poisson model
(Baker} [1994)), which allows us to use fast high-dimensional fixed-effects Poisson estimators.

For each worker ¢ and sampled alternative j € K;, let y;; = 1 if j is chosen and zero

otherwise. The conditional logit probabilities in the sampled set imply the Poisson mean
Elyij | Ki] = exp (1 + 0; + 27,8 + In gk ;) (12)

where n; is a worker fixed effect absorbing the denominator of the conditional choice proba-
bility, d; is the job fixed effect, x;; collects the worker-job characteristics in p;;, and In gk, ;
is the sampling correction. We estimate this equation using ppmlhdfe in Stata (Correia et
al., 2020)), absorbing worker and job fixed effects. The remaining coefficients identify pref-
erences over distance, match quality, and state dependence, while the absorbed job fixed
effects are recovered after estimation and used to construct predicted choice probabilities

and diversion ratios.

4.4 Specification

Our main specification includes job fixed effects, commuting-distance splines over 0-5,
5-20, 20-50, and 50+ km, family-distance splines over 0-5, 5-50, and 50+ km, a switch-
ing indicator, occupation similarity, and indicators for over-qualification, partial subject
match, and poor subject match. We then allow heterogeneity in skill match, short- and
medium-distance commuting costs, and switching costs by worker demographics. The main
interactions are with gender, low and high education, age and age squared, foreign-born sta-
tus, big-city residence, the presence of a young child, and the number of children. Here, low
education denotes high-school education, medium education denotes university education

and is the omitted category, and high education denotes postgraduate education.

5 Results

5.1 Worker Preferences

Table [2] presents the main preference estimates from the worker choice model. Panel A
reports the base coefficients. Distance enters through spline segments over 0-5, 5-20,
20-50, and 50+ km, while distance to mother enters through spline segments over 0-5,
5-50, and 504+ km. Panel B reports heterogeneity in skill match. Panels C and D report
heterogeneity in the distance slopes for short and medium commutes. Panel E reports

heterogeneity in switching costs.

13



Table 2: Estimation Results

Variable Coeft. S.E. Variable Coeft. S.E.
Panel A: Base Coefficients Panel C: Dist. (0-5 km) x Demo.
Distance (0-5 km) —0.060** (0.026) Female —0.012***  (0.0027)
Distance (5—20 km) —0.065***  (0.00065) Age 0.030*** (0.0013)
Distance (20-50 km) 0.086"*  (0.0034) Age? —0.00039*** (0.000017)
Distance (50+ km) —0.0049***  (0.000039) Low educ. —0.119***  (0.0043)
Dist. to mother (0-5 km)  —0.063***  (0.0029) High educ. —0.015***  (0.0031)
Dist. to mother (5-50 km) —0.0077"* (0.00025)  Big city ~0.262**  (0.0019)
Dist. to mother (50+ km) —0.00068*** (0.000029) Young child —0.026***  (0.0026)
Switching cost —1.433** (0.105) Num. children 0.038***  (0.00097)
Skill match 1.106*** (0.014) Foreign born —0.243***  (0.0026)
Educ. level too high —0.690*** (0.011) Skill match —0.035***  (0.0011)
Partial sgbj. match —0.428:: (0.011) Panel D: Dist. (20-50 km) x Demo.
Poor subj. match 0.834 (0.0071) Female Z0.015"  (0.00038)
Panel B: Skill match x Demo. Age —0.0040***  (0.00019)
Female —0.049***  (0.0016) Age? 0.000045*** (0.000002)
Low educ. 0.032%** (0.0025) Low educ. 0.0042***  (0.00060)
High educ. —0.037***  (0.0018) High educ. 0.019*** (0.00043)
Age ~0.0023"*  (0.00072)  Big city 0.031***  (0.00049)
Age? 0.000079*** (0.000009) Young child —0.0053***  (0.00056)
Num. children —0.0054***  (0.00022)
Foreign born 0.014**  (0.00052)
Skill match 0.0034**  (0.000068)
Panel E: Switching cost x Demo.
Female —0.102*** (0.011)
Age ~0.099*  (0.0052)
Age? 0.00084**  (0.000068)
Low educ. —0.241%** (0.018)
High educ. 0.280***  (0.013)
Foreign born —0.560*** (0.012)
Distance (0-5 km) —0.668***  (0.0089)
Distance (20-50 km) —0.135***  (0.00062)
Constant 2.337* (0.042)

Notes: Poisson pseudo-maximum likelihood estimates with worker and job fixed effects. Panel A reports
base preference coeflicients. Panel B reports interactions of skill match with worker demographics. Panel
C reports interactions of distance (0-5 km) with worker demographics. Panel D reports interactions
of distance (20-50 km) with worker demographics. Panel E reports interactions of switching cost with
worker demographics. Low education denotes high-school education, medium education denotes university
education and is the omitted category, and high education denotes postgraduate education. Standard
errors in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01.

14



Commuting. The distance coefficients imply substantial commuting frictions, but in a
clearly nonlinear way. Utility falls with distance in the first 20 km, while the positive co-
efficient on the 20-50 km spline indicates that the marginal penalty flattens over medium
distances rather than continuing linearly. This does not imply that workers prefer medium
commutes: it means only that the slope becomes less negative once commutes are already
fairly long. Beyond 50 km, the remaining slope is close to zero. Distance to mother is neg-
ative in every segment, with the largest penalty at very short distances and much smaller
effects further away, consistent with family proximity mattering most locally. The inter-
action patterns show that short-distance commuting costs are especially steep for workers
in big cities and for foreign-born workers, and are also stronger for women, lower-educated

workers, and workers with young children.

Switching cost. The large negative switching-cost coefficient implies substantial inertia
in job choice: conditional on job fixed effects and the included worker-job characteristics,
workers place considerable value on remaining in their current job rather than moving. The
magnitude is economically large: in absolute value, the switching penalty exceeds the gain
from moving from zero to perfect occupation similarity. This switching cost is stronger for
women, lower-educated workers, and especially foreign-born workers, but weaker for highly
educated workers. The negative interaction with the 0-5 km distance bin further implies

that switching frictions remain especially strong even when alternative jobs are very nearby.

Education and skill fit. Workers strongly value occupational continuity: the coefficient
on skill match is large and positive. In a similar vein, they dislike mismatch in formal
training. Jobs for which workers are overqualified carry a large negative coefficient, and
subject mismatch is also costly, especially when the mismatch is poor rather than partial.
The poor-subject-match penalty is nearly as large as the overqualification penalty, which
suggests that formal training mismatch is not a second-order margin. Panel B shows that
skill match matters somewhat less for women and highly educated workers, and more
for lower-educated workers. Taken together, the estimates suggest that workers trade off
geography, switching costs, and match quality in systematic ways, rather than ranking jobs

on any single dimension alone.

5.2 Diversion Concentration Across Alternatives

Figure [I| summarizes how much of a job’s diversion is captured by its top outside alterna-
tives. The x-axis expands approximately logarithmically, so moving to the right corresponds
to a rapid increase in the number of outside jobs included.

The figure highlights two features of the estimated diversion patterns. First, the aver-
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Figure 1: Concentration of Diversion in Top Alternatives
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Notes: For each origin job j, the figure plots the cumulative diversion share to its top-X alternatives,
Zi;l D; ko, where k(") denotes the r-th ranked alternative by diversion ratio. The x-axis expands ap-
proximately logarithmically in X. Higher values indicate that most displaced workers move to a small
number of alternatives.

age job faces a large number of relevant competitors. The median job sends only about
15% of displaced workers to its top alternative, around 45% to its top 10 alternatives, and
only about two thirds to its top 100 alternatives. Second, there is substantial heterogeneity
across jobs. While many jobs have diffuse diversion, others have extremely concentrated
outside options, with a small number of destinations capturing most of the diversion mass.
These are precisely the cases in which antitrust authorities should be especially cautious:
when a merger affects jobs with concentrated alternatives, workers have fewer close substi-
tutes and the scope for post-merger wage pressure is greater.

The same heterogeneity should matter for job loss more generally. If a job disappears
because an establishment closes, workers from jobs with diffuse diversion have many plausi-
ble reemployment paths and should be able to reallocate more easily. By contrast, workers
from jobs with concentrated diversion must compete for a narrow set of alternatives, so con-
gestion or mismatch in those destinations is more likely to translate into larger adjustment

costs.

5.3 Geographic and Occupational Variation

Figure [2] maps the average substitutability index across Sweden’s 85 commuting zones.
Urban labor markets, Stockholm, Gothenburg, and Malmo, exhibit high substitutability,
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consistent with thick local markets offering many nearby alternatives. Rural commuting
zones in northern Sweden, by contrast, have substantially lower average indices, reflecting
thinner markets where the disappearance of a single employer can leave workers with few
comparable options. The differences are significant: the average index in Stockholm (0.97)
exceeds that in the smallest commuting zones (around 0.77) by 20 percentage points.

Figure (3| shows how substitutability varies across broad occupation groups, using the
same grouping as the similarity network in Appendix Figure IT and technology,
business and finance, and service occupations have the highest average substitutability,
consistent with these workers having skills that transfer across many employers. Agricul-
ture, healthcare, and science occupations have the lowest, reflecting that workers in these
fields depend on a narrower set of employers: a nurse is typically tied to hospitals and care
facilities, while a software developer can work at firms in many different industries. The
interquartile ranges show that there is substantial heterogeneity within each group: even
among healthcare occupations, some jobs have highly dispersed alternatives while others
are concentrated.

Taken together, these patterns show that the Swedish labor market is highly competi-
tive for most jobs, but with meaningful variation across geography and occupations. The
next section studies whether this variation predicts actual displacement costs using plant

closures.
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Figure 2: Substitutability Across Commuting Zones
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mm 1st Quartile (Lowest)
B 2nd Quartile
B 3rd Quartile
HE 4th Quartile (Highest)

Stockholm

Notes: Mean substitutability index by commuting zone (lokala arbetsmarknader, 2004 classification),
grouped into quartiles. The index equals Sub; =1 -7, D?k, where Dj, is the diversion ratio from
job j to alternative k. Averages are unweighted across jobs within each commuting zone. Darker shading
indicates higher substitutability. Dots mark Sweden’s three largest cities (English names). Municipality
boundaries are dissolved to commuting zones using the SCB 2004 classification.
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Figure 3: Substitutability by Occupation Group
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Notes: Mean substitutability index (dots) and interquartile range (shaded bars) by broad occupation
group. Occupation groups follow the SSYK96 classification used in Appendix Figure The index
equals Sub; =1 -3, D?k. Averages are weighted by the number of jobs in each four-digit occupation
within each group.
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6 Do Diversion Ratios Predict Displacement Costs?

We validate our structural estimates using plant closures. When an establishment closes,
its workers are forced to reveal their next-best alternatives, paralleling the use of second-
choice data in product market demand estimation. This setting is also directly relevant
for the merger application that motivates the paper: roughly 13 percent of establishments
involved in mergers in Sweden subsequently close, affecting approximately 12,000 workers
per year (Appendix Figure . When a merger eliminates a job, the question of where
displaced workers can go is exactly the one our diversion framework addresses.

Following |Athey et al. (2023)), we identify establishments that cease to exist between
November 2010 and November 2011 and track the subsequent labor market outcomes of
their workers. Our structural model is estimated without using this plant closure data;
the comparisons below are therefore fully out of sample. We use the closure sample in
two complementary ways. First, we compare realized reallocation patterns after closure to
model-implied diversion ratios across commuting zones and occupations. Second, we ask
whether our scalar substitutability index predicts which displaced workers suffer larger and

more persistent earnings losses after their job disappears.

6.1 Validation Design and Interpretation

Our structural diversion ratios are partial equilibrium objects: they measure where a worker
would go if a single job disappeared, holding all other employment options fixed. Observed
transitions after plant closures, by contrast, reflect general equilibrium outcomes in which
many workers are displaced simultaneously and compete for the same alternatives. Not
all displaced workers can obtain their most preferred alternative if capacity is limited, and
congestion may push some workers toward less preferred options. Despite this distinction,
the substitutability index should still predict relative outcomes across workers: those with
more dispersed alternatives face a lower probability that all of their next-best options are

congested, and should therefore fare better on average even in a general equilibrium setting.

6.2 Diversion Across Commuting Zones

We first compare model-implied diversion ratios to empirical transition patterns from the
plant closure sample, aggregated across reemployment destinations at the commuting-zone
and occupation levels and excluding transitions into unemployment.

Appendix Figure displays diversion matrices across commuting zones for plant
closures and our model. Both matrices share a strong diagonal, indicating that displaced

workers typically re-match locally. The full model also reproduces the main off-diagonal
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patterns in the data, whereas the simple logit benchmark in Appendix Figure is much
flatter.

Figure [4] summarizes the same comparison in binned form. The simple logit bench-
mark is essentially off the mark, but this is not surprising: when workers choose jobs only
through mean utility, diversion is mechanically proportional to destination job shares. As
a result, the simple logit model sends too much displaced labor toward large destinations
and produces a relationship that is far too flat. The full model, by contrast, is much closer
to the 45-degree line and captures the high-diversion bins that matter most for local labor

market substitution.

Figure 4: Model Fit: Diversion Across Commuting Zones
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Notes: Each marker represents a bin of origin-destination commuting zone pairs, with the x-axis showing
model-estimated diversion ratios and the y-axis showing empirical reallocation shares observed after plant
closures. The empirical shares are computed from the plant closure sample described in Section [6.1]
excluding transitions into unemployment. The full model uses the estimated preference parameters from
Table The simple logit benchmark uses only job fixed effects without worker-job interactions, so that
diversion is proportional to destination job shares. The thin line indicates perfect fit. See Appendix

Figures and for the underlying diversion matrices.

6.3 Diversion Across Occupations

Appendix Figure [A.7] provides the analogous comparison at the 4-digit occupation level.
The empirical matrix again shows a strong diagonal and broad block structure by skill
groups. The full model captures both features reasonably well, while the simple logit

benchmark in Appendix Figure misses much of this structure.
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The same pattern appears in Figure [fl The full model tracks the steep empirical rela-
tionship between observed and predicted occupational diversion much more closely, while
the simple logit benchmark again remains too flat because it largely reallocates workers in

proportion to destination shares rather than to worker-specific substitution patterns.

Figure 5: Model Fit: Diversion Across Occupations
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Notes: Each marker represents a bin of origin-destination four-digit occupation (SSYK96) pairs, with
the x-axis showing model-estimated diversion ratios and the y-axis showing empirical reallocation shares
observed after plant closures. The empirical shares are computed from the plant closure sample described
in Section excluding transitions into unemployment. The full model uses the estimated preference
parameters from Table The simple logit benchmark uses only job fixed effects without worker-job
interactions, so that diversion is proportional to destination job shares. The thin line indicates perfect fit.
See Appendix Figures E and for the underlying diversion matrices.

6.4 Aggregate Diversion Shares

The close correspondence between estimated and empirical diversion matrices at both geo-
graphic and occupational levels provides direct evidence that the structural model recovers
realistic substitution patterns. This is out of sample: estimation does not use plant closure
transitions.

Table [3| makes the comparison more transparent by aggregating both objects to four
summary margins. The Plant Closures column reports observed transition shares for work-
ers displaced by jobs that actually close between November 2010 and November 2011.

The Model column aggregates the corresponding job-level diversion ratios over those same
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closing jobs using the employment weights in . The first three rows summarize realloca-
tion across commuting zones and occupations, while the final row reports transitions into
unemployment.

The estimated diversion ratios closely track the closure data along all four margins:
the model predicts that 83% of displaced workers remain in the same commuting zone,
compared to 81% in the closure sample, and that 71% remain in the same occupation,
compared to 70% empirically. The joint margin is slightly higher in the model than in the

data, but the overall fit remains close.

Table 3: Aggregate Diversion Shares

Plant Closures Model

Switchers staying in same CZ 0.81 0.83
Switchers staying in same occupation 0.70 0.71
Switchers staying in same CZ and occupation 0.60 0.64
Switchers becoming unemployed 0.04 0.04

Notes: Plant Closures reports observed transition shares among workers displaced by

jobs that close between November 2010 and November 2011. Model reports model-
implied diversion shares aggregated over those same closing jobs using employment
weights. The first three rows summarize reallocation across commuting zones and
occupations; the last row reports transitions into unemployment.

6.5 Earnings Recovery by Substitutability

We next use the closure sample for a second validation exercise. The question is not
whether the substitutability index identifies the causal effect of labor market power on
earnings. Rather, it is whether an index constructed entirely from the pre-closure model
predicts which displaced workers adjust more successfully after their job disappears. We
define displaced workers as employees aged 24-60 with at least three years of tenure at es-
tablishments that closed between November 2010 and November 2011.@ For each displaced
worker, we compute the substitutability index of the lost job. We construct a control group
by drawing approximately three times as many workers from surviving establishments, sub-
ject to the same demographic and tenure restrictions. We follow both groups from t = —5
to t = 47 relative to closure and normalize earnings to t = —3. We then estimate an event-
study specification comparing workers in the bottom versus top quartile of substitutability,

using the control group to difference out common time effects.

14We classify an establishment as closed if it disappeared entirely or shrank by at least 90%, excluding
cases consistent with relabeling or internal reorganization. We further restrict the displaced sample to

workers with earnings above the 10th percentile, excluding military and senior government officials. See
Appendix @ for full details.
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Figure [0] shows the cumulative distribution of the substitutability index among jobs
involved in plant closures. The distribution is concentrated near one, but the closure
sample still spans a meaningful range of substitutability, allowing us to compare workers
who lose jobs with very diffuse alternatives to workers whose reemployment options are

much more concentrated.
Figure 6: Distribution of Substitutability in the Closure Sample
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Notes: Cumulative distribution function of the substitutability index for jobs involved in plant closures
(establishments that closed between November 2010 and November 2011). The index equals Sub; =
1-> D?k, where Djj, is the diversion ratio from job j to alternative k. Higher values indicate more
dispersed diversion across alternatives.

Figure [7] presents the results. There is no clear evidence of differential pre-trends be-
tween the high- and low-substitutability groups before closure. After displacement, how-
ever, the two groups separate sharply. Workers from high-substitutability jobs experience
a noticeably smaller initial dip and nearly fully recover by the end of the horizon. Workers
from low-substitutability jobs, by contrast, suffer a much deeper drop and remain well be-
low their pre-closure earnings even seven years later. In the first year after closure, workers
from low-substitutability jobs lose roughly 30% of pre-closure earnings, compared to about
20% for workers from high-substitutability jobs. Intuitively, a janitor in Stockholm may
have many nearby reemployment options after a layoff, whereas a nurse in rural Sweden

may face a much narrower set of realistic alternatives.
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Figure 7: Farnings Effects of Displacement
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Notes: Event study of earnings around plant closures. The y-axis shows the average treatment effect on
normalized earnings relative to ¢ = —3. Workers split by the substitutability index of their lost job: top
quartile (Q4, high substitutability) vs. bottom quartile (Q1, low substitutability). The substitutability
index equals 1 — )", DJQ-,C7 where Dj;, is the diversion ratio from job j to alternative k. Shaded areas
indicate 95% confidence intervals. Control group consists of workers at surviving establishments.
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Because we observe both earnings and employment status, we can decompose the total
effect into an extensive margin (probability of non-employment) and an intensive margin
(earnings conditional on employment). Appendix reports both event studies. The
intensive margin accounts for the bulk of the gap: even conditional on being employed,
low-substitutability workers experience persistently larger earnings losses. The extensive

margin contributes a meaningful but transitory differential that vanishes by six years after

displacement (Appendix Figures and [A.4)).

6.6 Which Dimensions of Substitutability Matter?

The substitutability index aggregates multiple dimensions of the systematic utility compo-
nent p;; defined in Section [2| into a single scalar. To understand which dimensions drive
the displacement patterns documented above, we construct two counterfactual indices. The
first retains only the geographic and inertial terms in p;;: the commuting distance splines,
family distance splines, and the state-dependence indicator. The second retains only the
skill and match terms: occupation similarity and the education-occupation mismatch indi-
cators (overqualification, subject mismatch). Each counterfactual index measures substi-
tutability as if workers chose jobs based on only one set of factors, holding job fixed effects
fixed. We then repeat the quartile-split event study for each index separately.

Figure |§ presents the results. Panel (a) stratifies workers by the geography-only index,
and panel (b) by the skill-only index. The two panels reveal a clear division of labor between
the two channels. Geographic substitutability governs the initial recovery: workers with
many nearby alternatives (high geography-only index) experience a substantially smaller
earnings drop in the first year and recover more quickly in years one through three. Skill-
based substitutability, by contrast, matters most for long-run scarring. Workers whose
occupational profile gives them access to many comparable jobs converge toward their pre-
displacement trajectory, while those with concentrated skill-based alternatives remain well
below their counterfactual even seven years later. Together, these patterns suggest that
geographic frictions determine how quickly displaced workers find new employment, while
human capital portability determines how well those new jobs match the old ones.

These results confirm that the substitutability index, constructed from cross-sectional
employment patterns without any information about plant closures, predicts how work-
ers fare when their job actually disappears. Workers in jobs with many close substitutes
transition more smoothly to alternative employment; workers in jobs with concentrated
diversion face more difficult adjustments. The decomposition further shows that both ge-
ographic access and occupational fit contribute to this prediction, but through distinct

temporal channels. This validation also illustrates a potential policy application: author-
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Figure 8: Decomposing the Sources of Displacement Recovery
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Notes: Event studies of earnings around plant closures, splitting displaced workers by quartiles of two
counterfactual substitutability indices. Panel (a) uses an index constructed from geographic and state-
dependence components of y;; only: commuting distance splines, family distance splines, and the state-
dependence indicator. Panel (b) uses an index constructed from skill and match components only: occu-
pation similarity and education-occupation mismatch (overqualification, subject match). In each panel,
workers are split into bottom (Q1, low substitutability) and top (Q4, high substitutability) quartiles. The
y-axis shows the average treatment effect on normalized earnings relative to ¢t = —3. Shaded areas indicate
95% confidence intervals. Control group consists of workers at surviving establishments.
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ities evaluating a proposed merger could use the substitutability index to identify which

affected workers would face the greatest adjustment costs if the merger leads to job losses.

7 Conclusion

This paper develops a structural approach to measuring employee diversion ratios in la-
bor markets. Using Swedish administrative data covering more than 2.6 million workers
and 615,000 jobs, we recover rich worker-job substitution patterns without imposing ar-
bitrary labor market boundaries and without relying on observed job-to-job flows, which
conflate voluntary and involuntary transitions. The resulting diversion matrix shows that
competition for workers is highly heterogeneous. Most jobs face diffuse competition from
many alternatives, but an important tail of jobs has much more concentrated substitution
patterns.

We validate these predictions out of sample using plant closures. The model reproduces
the main reallocation patterns across commuting zones and occupations and substantially
outperforms a simple logit benchmark, which reallocates displaced workers too mechanically
toward large destinations. The substitutability index also predicts realized adjustment after
displacement: workers who lose high-substitutability jobs experience a smaller earnings dip
and nearly fully recover, whereas workers who lose low-substitutability jobs suffer larger
and much more persistent losses. Decomposing the index into geographic and skill-based
components reveals that these two channels operate on different time horizons: geographic
access to alternatives governs the speed of re-employment, while occupational fit determines
the persistence of earnings losses.

These diversion ratios are partial-equilibrium objects, but they provide an operational
measure of worker-side competitive pressure. They help identify the jobs and workers
that are most exposed when employment options disappear, whether because of layoffs,
restructuring, or employer consolidation. More broadly, the framework offers a way to

connect labor market competition to the realized costs workers bear when jobs are lost.
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A Appendix

A.1 Education-Occupation Matrix Details

Statistics Sweden’s education-occupation matching combines normative and statistical meth-
ods. The qualitative method defines in advance which education programs fit which profes-
sions, independent of actual distributions. The statistical method analyzes how education
backgrounds are distributed within occupations to detect over- or under-represented com-
binations. Uncommon combinations can still be accepted if statistically over-represented.

The classification is based on approximately 120 education groups and 140 occupation
groups, forming several thousand combinations. It uses data from education-occupation
distributions, job advertisements, and training providers.

Each education-occupation pair is evaluated along two dimensions. Subject match-
ing captures how well the education’s field fits the job, classified as complete, partial, or
no match. Level matching captures how well the education’s level fits job requirements,

classified as lower, correct, or higher than required.

A.2 Education and Occupation Group Definitions

Table lists the nine education field groups used in Figure with the individual
SUN2000 education codes assigned to each group. Table lists the thirteen occupation
groups, with the individual SSYK96 four-digit codes assigned to each group.
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Figure A.1: Education-Occupation Match Quality
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Notes: Each row corresponds to a detailed education code and each column to a detailed occupation

code, ordered by broader education fields and occupation groups. Panel (a):

Feasibility. Red indicates

under-qualified, yellow over-qualified, and green correctly qualified. Panel (b): Subject Fit. Darker purple

indicates a stronger subject fit. Thick lines separate groups.
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Figure A.2: Occupation Similarity Network
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Notes: Network visualization of occupation similarity based on skill overlap in job advertisements. Each
node represents a 4-digit occupation (SSYK96), colored by occupation group. Edges connect each occupa-
tion to its ten most similar occupations for visualization only; the estimation uses the full similarity matrix.
Edge thickness reflects similarity score. Spring layout positions similar occupations closer together.
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Table A.1: Education Field Groups

Group

SUN2000 Codes

General Education
Education & Teacher Training
Humanities & Arts

Social Sciences, Law, Business & Admin.

Natural Sciences, Math. & Computing

Engineering & Manufacturing

Agriculture, Forestry & Veterinary
Health & Social Care

Services

01Z, 02Z, 03A, 03N

13Z, 14P, 15B, 15F, 15G, 15H, 15P, 158, 15V, 15X

23E, 23M, 24P, 25H, 25K, 25M, 25T, 25X

33E, 33H, 34P, 35B, 35E, 35F, 35J, 35M, 35P, 35S, 35X

437, 44P, 45D, 45N, 45X

53A, 53B, 53E, 53F, 53K, 53L, 53P, 53R, 53T, 53V, 53X, 54P, 55A, 55C, 55D,
55E, 55F, 55G, 55H, 551, 55J, 55K, 55L, 55X

63Z, 64P, 65J, 65S, 65V, 65X

73B, 730, 73T, 73X, 74P, 75A, 75B, 75D, 75F, 75H, 75J, 75L, 75N, 750, 75P,
75T, 75V, 75X

83R, 83T, 83X, 84P, 85M, 85P, 85T, 85X




Table A.2: Occupation Groups

93

Group SSYK96 Codes

Healthcare 2221, 2222, 2223, 2224, 2225, 2229, 2231, 2232, 2233, 2234, 2235, 2236, 2491, 3134, 3221,
3222, 3223, 3224, 3225, 3226, 3227, 3228, 3229, 3231, 3232, 3233, 3234, 3235, 3239, 5132,
5135

Education 2321, 2322, 2323, 2330, 2340, 2351, 2359, 3310, 3320

Science & Research 2111, 2112, 2113, 2114, 2121, 2122, 2211, 2212, 2310, 2442, 2443, 3111, 3240

IT & Technology 2131, 2139, 3121, 3122

Engineering & Technical 2141, 2142, 2143, 2144, 2145, 2146, 2147, 2148, 2149, 3112, 3113, 3114, 3115, 3116, 3117
3118, 3119

Business & Finance 2411, 2412, 2413, 2414, 2419, 2441, 3411, 3412, 3413, 3415, 3416, 3417, 3418, 3419, 3421,
3423, 3429, 3431, 3433, 3476, 4111, 4112, 4120, 4190, 4212, 4214, 4215, 5227

Legal & Public Admin. 2421, 2422, 2423, 2429, 2470, 2480, 3151, 3152, 3432, 3441, 3442, 3443, 3449, 3450, 5151,
5152, 5153, 5159

Creative & Media 2431, 2432, 2444, 2451, 2452, 2453, 2454, 2455, 2456, 3131, 3132, 3133, 3471, 3472, 3473,
3474, 4140, 5210

Trades & Construction 7121, 7122, 7123, 7124, 7129, 7131, 7132, 7133, 7134, 7135, 7136, 7139, 7141, 7142, 7143,

7241, 7242, 7243, 9310

Manufacturing & Operations 3141, 3142, 3143, 3144, 3145, 3422, 4131, 4132, 4150, 7111, 7112, 7211, 7212, 7213, 7214
7215, 7216, 7221, 7222, 7223, 7224, 7231, 7232, 7233, 7311, 7312, 7313, 7321, 7322, 7323,
7324, 7330, 7341, 7342, 7343, 7344, 7411, 7412, 7413, 7421, 7422, 7431, 7432, 7433, 7434,
7435, 7441, 7442, 8111, 8112, 8121, 8122, 8123, 8124, 8125, 8130, 8141, 8142, 8143, 8144,
8150, 8160, 8170, 8211, 8212, 8221, 8222, 8223, 8224, 8229, 8231, 8232, 8240, 8251, 8252,
8253, 8261, 8262, 8263, 8264, 8265, 8269, 8271, 8272, 8273, 8274, 8275, 8276, 8277, 8278,
8279, 8281, 8282, 8283, 8284, 8285, 8290, 8311, 8312, 8321, 8322, 8323, 8332, 8333, 8334,
8340, 9141, 9150, 9320, 9330

Agriculture & Environment 2213, 2214, 3211, 3212, 6111, 6112, 6113, 6121, 6122, 6129, 6130, 6140, 6151, 6152, 6153,
8331, 9210

Service & Hospitality 3414, 3462, 3475, 4211, 4213, 4221, 4222, 4223, 4224, 5111, 5112, 5113, 5121, 5122, 5123,
5141, 5142, 5149, 5221, 5222, 5223, 5224, 5225, 5226, 5227, 7137, 9110, 9121, 9122, 9123,
9130, 9142, 9143, 9190

Social & Personal Care 2460, 2492, 3461, 3480, 5131, 5133, 5134, 5139




A.3 Aggregating Diversion Ratios

For occupation/region m and [:
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= = (5(7) — T\ ) (14)

J
1
Dml:ﬁZZ(SkU)—SkU\j)) (15)
JjeEM “J jem kel
_ # switches from m to !

# workers at m

A.4 Wage Coefficient Estimation

Table reports OLS and IV estimates of the wage coefficient from regressing estimated
job fixed effects on log wages, controlling for municipality and 4-digit occupation fixed

effects.

Table A.3: Recovering the Wage Coefficient

OLS v
Log wage 0.313**  3.447
(0.018)  (0.172)
Municipality FE Yes Yes
4-digit occupation FE Yes Yes

Notes: Dependent variable: estimated job fixed ef-
fect Sj. Full-time adjust wage at job j. The IV spec-
ification instruments log wage with log value added
per worker. All specifications include municipality
and 4-digit SSYK96 occupation fixed effects. Stan-
dard errors in parentheses. *p < 0.10, **p < 0.05,
**p < 0.01.

A.5 Merger Sample Construction

We identify mergers using administrative ownership changes in the Swedish establishment
register. Each establishment (CFAR) is linked to an organizational unit (PeOrg). A merger
event is defined as a year-to-year change in an establishment’s PeOrg identifier across
consecutive years. All establishments sharing the same old PeOrg, new PeOrg, and year

are grouped into a single merger event.
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We apply several filters to exclude false or economically insignificant transitions. The
transitioning establishment must have average employment of at least five across all ob-
served years. At least 50 percent of the old firm’s total employment must be involved in
the transition, and the old firm must lose at least 50 percent of its employment at the time
of the transition. Events where the old and new firm already share more than 50 percent
of their establishments are dropped, as these likely reflect internal reorganizations rather
than mergers.

We define an establishment as closed if its employment falls to 10 percent or less of its
pre-merger level (measured at ¢ — 1) within two years of the merger, or if it disappears
from the register entirely. Affected workers are measured as the establishment’s t — 1

employment.

Figure A.3: Merger-Related Closures in Sweden
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Notes: This figure summarizes mergers identified from year-to-year changes in establishment ownership
in the Swedish establishment register between 2000 and 2011. An establishment is classified as closed if
employment falls to 10% or less of its pre-merger level within two years of the merger, or if it disappears
from the register entirely. Affected workers are measured by the establishment’s employment in the year
before the merger. See above for details on sample construction.

A.6 Displacement Sample and Decomposition

Sample construction. We identify plant closures using the November 2010 and Novem-
ber 2011 establishment snapshots. An establishment is classified as closed if it either
disappeared entirely or shrank by at least 90% of its workforce. We exclude closures con-

sistent with relabeling (the same workers reappearing under a new establishment identifier)
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or internal reorganization within the same firm. Only establishments with at least five em-
ployees prior to closure are included. Displaced workers are defined as individuals aged
24-60 with at least three years of continuous tenure at the closing establishment, whose
annual earnings exceed the 10th percentile of the earnings distribution. We exclude military

personnel and senior government officials.

Control group. We draw control workers from establishments that survive throughout
the sample period, subject to the same age, tenure, and earnings restrictions as the displaced
sample. We randomly sample approximately three control workers per displaced worker.
Both groups are followed in a balanced panel from ¢ = —5 to ¢ = +7 relative to the closure
year, using November employment snapshots. The outcome variable is annual earnings
normalized to the worker’s own earnings at t = —3. Workers who are non-employed in a

given year receive zero earnings.

Extensive margin. Figure decomposes the total earnings effect into the extensive
margin: the differential probability of non-employment between displaced and control work-
ers. In the first two years after closure, low-substitutability workers (bottom quartile) are
roughly 4.5 percentage points more likely to be non-employed than their controls, compared
to a 1.8 percentage point gap for high-substitutability workers (top quartile). This differen-
tial narrows steadily and converges to zero by approximately six years after displacement,

indicating that the extensive margin effect is transitory.

Intensive margin. Figure presents the intensive margin: earnings losses conditional
on being employed. At ¢t = 1, low-substitutability workers lose approximately 29% of their
pre-displacement earnings compared to 19% for high-substitutability workers. While high-
substitutability workers recover to within roughly 3% of their pre-displacement level by
t = 7, low-substitutability workers still suffer earnings losses of approximately 14% at the
same horizon.

The intensive margin dominates the overall gap between the two substitutability groups.
The non-employment differential, while economically meaningful in the short run, is tran-
sitory; the conditional earnings gap, by contrast, persists throughout the seven-year follow-
up window. This pattern suggests that the long-run cost of losing a low-substitutability
job operates primarily through lower re-employment wages rather than through prolonged

joblessness.

A.7 Additional Figures
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Figure A.4: Extensive Margin: Non-Employment After Displacement
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Notes: Event study of non-employment probability around plant closures, comparing displaced workers to
controls. Workers split by the substitutability index of their lost job: top quartile (Q4, high substitutability)
vs. bottom quartile (Q1, low substitutability). Shaded areas indicate 95% confidence intervals. The
extensive margin gap between the two groups peaks at t = 2 and converges to zero by t = 6.
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Figure A.5: Intensive Margin: Conditional Earnings After Displacement
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Notes: Event study of earnings conditional on employment around plant closures, comparing displaced
workers to controls. Workers split by the substitutability index of their lost job: top quartile (Q4, high
substitutability) vs. bottom quartile (Q1, low substitutability). Shaded areas indicate 95% confidence
intervals. Earnings normalized to three years before closure (¢t = —3).
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Figure A.6: Diversion Ratios Across Commuting Zones
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(a) Plant Closures

(b) Model Estimated

Notes: The x-axis shows origin commuting zones and the y-axis destination commuting zones. Panel (a)
shows observed reemployment transitions after plant closures and panel (b) model-implied diversion ratios.

Both panels exclude transitions into unemployment.

Figure A.7: Diversion Ratios Across Occupations
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(a) Plant Closures

(b) Model Estimated

Notes: The x-axis shows origin occupations and the y-axis destination occupations. Panel (a) shows
observed reemployment transitions after plant closures and panel (b) model-implied diversion ratios. Both
panels exclude transitions into unemployment.
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Figure A.8: Simple Logit Diversion Matrix Across Commuting Zones
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Notes: Diversion matrix across commuting zones implied by the simple logit benchmark used in Section@
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Figure A.9: Simple Logit Diversion Matrix Across Occupations
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Notes: Diversion matrix across occupations implied by the simple logit benchmark used in Section @
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