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Abstract

This paper examines how worker power — as measured by union representation — shapes the
allocation of immigrants across firms, and the broader consequences of that sorting for workers,
firms, and markets. Exploiting the 2004 EU enlargement as a large exogenous labor supply
shock, we show that firms with higher levels of worker power at baseline hire disproportionately
fewer new immigrants, causing immigrants to sort into less unionized firms. We establish this
pattern across four distinct empirical strategies that leverage variation in union density, employer
labor market power, quasi-experimental changes in unionization induced by reforms to union-
dues subsidies, and within-firm occupational differences in worker power. We then examine the
downstream consequences of these patterns of immigrant sorting for the outcomes of firms and
incumbent workers. Firms less constrained by worker power hire more immigrant labor, expand
production, and gain market share, while incumbent workers experience improved career trajec-
tories. Finally, we provide back-of-the-envelope estimates to quantify the potential aggregate

implications of immigrant sorting for productivity and inequality.
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1 Introduction

A large literature has examined how unions shape wages, bargaining outcomes, and inequality in
relatively stable environments. But a central insight of insider-outsider models is fundamentally
allocative: worker power may shape not only how much workers are paid, but also who gets hired
where (Bonacich, 1972; Kahn, 1975; Lindbeck and Snower, 1989; Dickens and Lang, 1993). In
periods of economic disruption, incumbent workers may use bargaining power to influence hiring,
protect existing matches, and restrict outsider access to firms. These dynamics matter because firms
differ substantially in wages, working conditions, learning opportunities, productivity, and growth
potential. As a result, the allocation of workers across firms can shape not only individual economic
opportunities, but also how shocks propagate through firms and markets more broadly.

Immigration provides a useful context for examining the role of worker power in shaping the
allocation of outsiders — immigrants — to firms, and the implications of such allocation for firms and
incumbent workers. By expanding labor supply and lowering the cost of a key input, immigration
allows firms to scale up and meet growing demand more efficiently. From the perspective of firms,
this is a positive labor supply shock that can improve their positioning in the market. But for in-
cumbent workers, it can increase competition for jobs and impose downward wage pressure. A key
role of unions is to protect workers against such forces — directly through influence over hiring and
workplace representation, and indirectly through bargaining structures that limit wage flexibility.

Ultimately, where immigrants are hired is determined by the relative power of workers and firms.
Firms with strong worker representation may face greater constraints hiring immigrants, causing
immigrants to sort disproportionately into firms with weaker worker representation — firms that
often provide lower wages, weaker job protection, and fewer amenities, but greater hiring flexibility.
Such sorting may also reshape competition between firms by allowing firms less constrained by
worker power to expand production, capture market share, and reorganize production. In this sense,
immigrant sorting across firms is not merely a labor market outcome in itself, but a potentially
important mechanism through which labor market institutions shape firm adjustment, worker careers,
productivity, and inequality. Yet despite longstanding theoretical arguments, direct causal evidence
on whether worker power shapes immigrant sorting across firms remains scant.

The goal of this paper is to make progress on understanding how worker power shapes the
allocation of immigrant workers to firms, and the downstream consequences of these allocation
patterns for firms, workers, and markets. We study these questions in the context of the large and
sudden increase in migration generated by the 2004 eastward expansion of the European Union,
which more than doubled the annual inflow of immigrants into Norway and produced the largest
wave of migration in the country’s modern history.

Our analysis proceeds in two parts. First, we examine whether immigrants systematically sort

toward firms with weaker worker representation, providing a direct test of insider-outsider dynam-



ics in the labor market. Second, we study how these allocation patterns relate to firm outcomes,
worker careers, and aggregate productivity. Together, these analyses shed light on how labor market
institutions shape the adjustment of firms and workers to large labor supply shocks.

We begin by examining how immigrant inflows are allocated across firms following the 2004
EU enlargement. The raw data reveal a strong negative relationship between firm-level union den-
sity, measured at baseline, and the rate at which new EU immigrants subsequently sort across firms.
Firms with stronger worker representation hire substantially fewer new immigrants, redirecting sort-
ing towards less unionized firms. This relationship is highly stable across specifications and does not
attenuate when controlling for sectoral composition, regional trends, or detailed firm characteristics
like firm size or profitability. Moreover, the sorting patterns are not driven by a particular industry
or subset of firms, but appear broadly throughout the Norwegian economy.

To study how immigrant workers sort across firms following the 2004 EU enlargement, we use
event-study and difference-in-differences designs which compare firms which vary in their pre-2003
levels of union density. The intuition behind this approach is simple: if worker power constrains
firms’ ability to hire immigrants, then firms with stronger worker representation prior to the immi-
gration shock should experience systematically smaller immigrant inflows afterward. The estimates
produced by this approach map nearly one-to-one to the descriptive results, and show no signs of
trends in pre-period outcomes.

Next, we conduct three complementary analyses to pinpoint the role of worker-power specif-
ically in explaining these patterns. First, holding firm-level union density constant, we examine
whether baseline differences in employer labor market power (as proxied both by traditional concen-
tration indices and separation elasticities) generate similar patterns of sorting. The intuition here is
that what matters for worker power is not just the level of union density, but the relative bargaining
position of workers inside the firm given the market. If worker power is the relevant mechanism, then
immigrants should disproportionately sort into firms where workers have weaker effective bargain-
ing strength, even among firms with similar levels of unionization. Second, we exploit quasi-random
increases in unionization induced by government-mandated subsidies to membership dues. This ap-
proach generates exogenous variation in worker representation at baseline and allows us to study
whether increases in worker power directly reduce firms’ absorption of immigrant labor. Third, as
collective bargaining can also occur at differential levels between occupations within a firm, we
turn to within-firm variation and examine whether immigrants sort differently across occupation
groups inside the same firm. In this approach we also condition on occupation-by-year fixed effects
to remove any role of occupational sorting. By comparing workers within a common firm environ-
ment, this approach differences out firm-level heterogeneity altogether and asks whether immigrants
systematically avoid the more unionized parts of firms.

These approaches rely on distinct sources of variation and different identifying assumptions,



yet all yield remarkably consistent evidence that firms with stronger worker representation absorb
fewer immigrants following large labor supply shocks. While none of these analyses in themselves
provides definitive evidence isolating worker power specifically as the active ingredient explaining
this pattern of sorting, the combination of these approaches is particularly informative because each
addresses different concerns surrounding the interpretation of the baseline relationship, including
persistent firm characteristics, sectoral trends, employer power, endogenous unionization, and unob-
served firm heterogeneity. Taken together, the evidence strongly suggests that worker power plays
an important role in shaping immigrant sorting across firms, consistent with central predictions of
insider-outsider models of the labor market (Lindbeck and Snower, 1989).

Having established a strong negative relationship between worker power and immigrant sorting,
we next examine the downstream consequences of such sorting for firm outcomes and worker ca-
reers. While analyses of outcomes further away from the mechanism necessarily rely on stronger
assumptions, the combination of a large exogenous migration shock, detailed insight into the degree
of worker representation across firms prior to the expansion of the EU, and rich population-wide
employer-employee data linking firms and workers over time provides a setting with tighter identifi-
cation than is typically available in studies of firm adjustment to immigration.

We leverage the same difference-in-differences and event-study frameworks — combining base-
line union density with the exogenous migration shock induced by the 2004 EU enlargement — to
study how firms and incumbent workers differentially adjust to immigrant inflows. Our use of rich
population-wide employer-employee matched panel data allows us to examine a broad set of firm
outcomes, including labor usage, input substitution, scale-up, revenues, and survival, as well as
worker outcomes such as wages, occupational mobility, managerial responsibilities, employment,
and union participation.

Finally, we conduct a back-of-the-envelope exercise to quantify the potential aggregate impli-
cations of immigrant sorting under alternative allocation patterns across firms. To do so, we use
estimates of firms’ baseline production functions to simulate aggregate productivity under alterna-
tive patterns of immigrant-firm sorting. While these exercises are stylized, they provide a useful
benchmark of how immigrant sorting might affect aggregate productivity and inequality.

To unpack these dynamics, our empirical findings yield four key results. First, we establish that
worker power shapes the sorting pattern of immigrants across firms following large labor supply
shocks. Firms with stronger worker representation absorb substantially fewer new immigrants after
the 2004 EU enlargement, causing immigrants to disproportionately sort into less unionized firms.
Importantly, the firms immigrants disproportionately enter are smaller, pay lower wages, have higher
termination rates, weaker job protection, and provide fewer workplace amenities. In other words,
worker power shapes not only where immigrants work, but also the types of labor market opportuni-

ties available to them upon arrival. These findings provide some of the first direct empirical evidence



for a longstanding theoretical literature across economics, sociology, and political science arguing
that worker power shapes not only wages and bargaining outcomes, but also where outsiders are
hired — a prediction that has historically been extremely difficult to test empirically due to limited
data on worker mobility, firm heterogeneity, and worker representation.

Second, we show that firms which have lower levels of baseline union membership experience
substantial gains in their relative performance after the expansion of the EU. These firms are better
able to leverage the immigrant-induced labor supply shift to scale up production. They not only hire
more workers and increase their labor shares, but also increase investments in materials and capital.
As a result of this broad-based scale-up, total revenues rise and firm survival improves relative to
firms with stronger worker representation. These patterns are closely aligned with our results on
immigrant sorting, and suggest that firms with greater flexibility in hiring are better positioned to
expand production and capture market share following large labor supply shocks. While we find no
short-run effects on profits, we do observe substantial increases in board compensation.

Third, we examine how immigrant sorting is associated with the careers of incumbent workers.
Incumbent workers at firms with weaker worker power — and greater exposure to immigrant inflows
— experience increases in earnings and are more likely to transition into managerial positions. These
patterns are consistent with immigrant inflows generating complementary labor demand for incum-
bent workers as firms expand, in line with recent work on cross-border labor mobility in Europe
(e.g., Foged and Peri, 2016; Beerli et al., 2021). At the same time, the magnitudes for incumbent
workers are modest relative to the broader firm-level adjustments, likely because of worker mobility.

We also find that incumbent workers at firms experiencing larger immigrant inflows become
more likely to join local unions. A large literature in economics and political science suggests that
immigration exposure may increase perceived labor market competition and generate organizational
or political responses among incumbent workers (Williamson, 1998; Tabellini, 2020; Medici, 2023).
These dynamics may have important implications for how labor market institutions evolve following
large migration shocks. While increased unionization may improve working conditions in firms with
initially weaker worker representation (Dodini et al., 2023b), it may also alter firms’ flexibility in
responding to future shocks and changes in production technology.

Finally, we conduct a stylized counterfactual exercise to quantify the potential aggregate impli-
cations of immigrant sorting across firms. To do so, we estimate baseline production functions for
firms which vary in pre-period union density and study how aggregate productivity might change
under alternative patterns of allocation of immigrant labor across firms. The results from these exer-
cises show that, because firms which were less unionized at baseline were also less productive given
their labor inputs, a differential pattern of sorting — to more unionized and higher quality firms —
could have increased aggregate productivity and reduced immigrant-native gaps in wages.

This paper contributes to several strands of research. First, it contributes to the long-standing



literature on unions, worker power, and insider-outsider dynamics in labor markets (e.g., Freeman
and Medoff, 1984; Blanchflower and Freeman, 1992; Card, 1996; Dodini et al., 2023b; Lindbeck
and Snower, 1989). While most existing work studies how unions shape wages, employment, and
inequality in relatively stable environments, the central prediction of insider-outsider models is fun-
damentally allocative: incumbent worker power may restrict outsider access to firms. Despite the
importance of this idea across economics, sociology, and political science, there is little direct evi-
dence on whether worker power systematically shapes where immigrants are hired following large
labor supply shocks. Our paper provides direct evidence on this mechanism and shows that worker
representation plays an important role in shaping the allocation of immigrant labor across firms.

Second, we contribute to a rapidly growing literature examining the effects of immigration on
firms and production (e.g., Amior and Stuhler, 2024; Mahajan et al., 2024; Mahajan, 2024; Amuedo-
Dorantes et al., 2023; Clemens and Lewis, 2022; Doran et al., 2022; Imbert et al., 2022; Dodini et al.,
2022a; Beerli et al., 2021; Brinatti and Morales, 2021; Kerr et al., 2015). Existing work shows that
immigration can affect firm productivity, hiring, organizational structure, and native worker special-
ization. However, relatively little is known about why immigrants disproportionately sort toward
some firms rather than others, and how those sorting patterns shape subsequent firm adjustment. We
show that worker power is an important determinant of immigrant allocation across firms, and that
firms absorbing larger immigrant inflows subsequently expand employment, increase revenues, and
scale up production relative to firms with stronger worker representation. More broadly, our find-
ings suggest that understanding the firm-level effects of immigration requires understanding how
immigrants are allocated across firms in the first place.

Third, we contribute to a broader literature examining how labor market institutions shape the
effects of immigration (e.g., Foged et al., 2022; Briicker et al., 2014; Bisin et al., 2011; Angrist and
Kugler, 2003). Prior work largely studies differences in labor market institutions across countries,
regions, or labor markets. We instead focus on variation in worker power across firms within a
common institutional environment, allowing us to isolate how incumbent worker influence shapes
firms’ responses to immigration-induced labor supply shifts. In addition, a small but growing litera-
ture studies the relationship between employer power and immigrant wages (e.g., Hirsch and Jahn,
2015; Naidu et al., 2016; Amior and Manning, 2020). Common across these studies is the idea that
bargaining structures determine the winners and losers of immigration. Our contribution is to show
that worker power also shapes where immigrants are hired.

Fourth, we contribute to large literatures studying the effects of immigration on incumbent work-
ers and immigrant integration (e.g., Borjas, 1987; Card, 1990; Friedberg, 2001; Borjas, 2003; Ot-
taviano and Peri, 2012; Foged and Peri, 2016; Dustmann et al., 2016; Friedberg and Hunt, 2018;
Piyapromdee, 2021; Rooth, 2010; Oreopoulos, 2011; Alesina et al., 2018; Boustan et al., 2025).

While existing work has examined how immigration affects native wages and employment, as well



as how discrimination, institutions, and skills shape immigrant integration, less attention has been
paid to how incumbent worker power influences the allocation of immigrants across firms. Our
results provide an institutional reason behind why immigrants disproportionately sort toward firms
with lower wages, weaker job protection, higher separation rates, and fewer workplace amenities.
Finally, our findings relate to a broader literature studying how firms adjust to shocks affecting
the supply or price of key production inputs (e.g., Acemoglu and Restrepo, 2020; Harasztosi and
Lindner, 2019; Fontagné et al., 2023; Hirvonen et al., 2025). A growing body of work shows that
changes in labor costs, automation technologies, energy prices, and labor supply can substantially
reshape firm behavior and market structure. Our results suggest that worker power may influence
how flexibly firms adjust to such shocks by shaping firms’ ability to expand through labor realloca-
tion. While our setting focuses on immigration, the underlying mechanism — that incumbent worker
power constrains firms’ responses to production-side shocks — may apply more broadly across other

forms of economic adjustment.

2 Background

2.1 Immigration in Norway

Global migration has increased dramatically over the past several decades, from 95 million in 1970
to 285 million in 2020 (McAuliffe and Khadria, 2019). The rapid growth in international migration
is particularly noticeable across the OECD, in which more than 15 percent of the overall workforce
now consists of migrants (Figure A.1).

Norway has seen similar developments over the past several decades, moving from a homoge-
neous society with only 57,000 migrants in 1970 (1.5 percent of the overall population) to a het-
erogeneous society with a substantial immigrant base of 711,000 individuals in 2020 (14.5 percent
of the overall population). Approximately 50 percent of the immigrants in Norway have a West-
ern background, and the seven most common immigrant countries are Poland (97,197), Lithuania
(37,638), Sweden (36,315), Somalia (28,696), Germany (24,601), Iraq (22,493), and Syria (20,823).
The immigrants are spread across the country, though there are particularly large immigrant clusters
in the metropolitan areas of Oslo, Bergen, Stavanger, and Trondheim. Similar to other Scandina-
vian countries, there is a non-negligible degree of residential segregation in the country, but this has

declined substantially over the past two decades (Kornstad et al., 2018).

2.2 The 2004 European Union Enlargement

Following a national referendum in 1994, Norway voted to remain outside the European Union.

However, Norway has been a member of the European Free Trade Area (EFTA) since its inception



in 1960 (currently consisting only of Iceland, Liechtenstein, Norway, and Switzerland). Through the
Agreement on the European Economic Area (1994), the European Union’s single market is extended
to the EFTA (with the exception of Switzerland) as a single market governed by a common set of
rules. EFTA members that are part of the EEA Agreement participate in the EU’s internal market
without being members of the EU or the European Union Customs Union. Importantly, these rules
enable free movement of persons, including the freedom to choose residence in any country. As a

result, members of countries in the European Union can freely enter Norway to live and/or work.

Figure 1: Annual immigrants from EU 2004 accession countries
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Notes: This figure shows that the number of annual immigrants from the ten countries admitted to
the European Union in 2004 (Cyprus, Czechia, Estonia, Hungary, Latvia, Lithuania, Malta, Poland,
Slovakia and Slovenia) was close to zero prior to the enlargement of the European Union, but grew
dramatically in the years that followed, reaching nearly 20,000 immigrants annually.

In 2004, the European Union expanded to include ten new member states —Cyprus, Czechia,
Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovakia and Slovenia. Through a decision
Norway had little power over (since they are not part of the EU and do not have formal access to the
EU decision-making process), workers from these countries were allowed to enter Norway to work
and live.!

The eastward expansion of the EU generated a sharp and dramatic increase in the inflow of

migrants to Norway (Figure 1). In what became the largest immigration shock in the history of

'Between 2005 and 2009, a temporary transitional restriction required workers from these countries (except
Malta and Cyprus) to hold a residency permit to work in Norway. This permit was granted to all who received
a formal job offer from a Norwegian employer. The restriction was aimed at preventing strain on Norway’s so-
cial welfare system. Evaluations show it had a negligible effect on migration flows. For more information, please
see: https://www.eurofound.europa.eu/en/resources/article/2004/transitional-arrangements-introduced-free-movement-
workers-new-eu-member.



Norway, almost 100,000 workers from Poland alone entered Norway in the years that followed.
In comparison, the later expansion of the European Union in 2007 — this time including Bulgaria
and Romania — had a much smaller impact on immigration to Norway.> As shown in Figure A.2,

immigrants from the new accession countries are spread across the country.’

2.3 Unions in Norway

Unions and collective bargaining are central features of Norway’s labor market. All workers have
the legal right to join a union regardless of which firm they work for, and membership is strictly
voluntary; closed-shop arrangements are not permitted.* Accordingly, in Norway, establishment-
level union density reflects individual workers’ voluntary membership decisions, not firm policy.

Unions themselves operate primarily at the occupation—industry level, and workers typically
join the union associated with their occupation rather than with their specific employer. Repre-
sentation inside the firm, however, is local: whenever a union has members at an establishment,
those members elect workplace representatives (tillitsvalgte) whom employers are legally required
to recognize. Crucially, these representatives are not simply conduits to the national union; they exer-
cise independent authority within the workplace, including monitoring compliance with agreements,
participating in hiring and consultation processes, and representing workers in disputes. Their influ-
ence depends directly on the number of union members they represent—more members translate into
more representatives, greater bargaining leverage, and stronger enforcement capacity. There is no
US-style certification election or threshold that determines whether a workplace is formally union-
ized; local representation arises automatically once members are present and varies continuously
with local union density. As a result, differences in union density across firms reflect differences
in occupational composition and in workers’ membership decisions, rather than differences in firm
policy. This institutional structure generates substantial and persistent cross-firm variation in union
power even among firms operating in the same sector and employing broadly similar workers.

Union activity is supported by a wide body of labor legislation—most notably the Working Envi-
ronment Act, which governs employment rights and workplace conditions, and the Labor Disputes
Act, which regulates collective bargaining and industrial action. Unions bargain not only over wages
but also over working conditions, employment protection, and non-pecuniary aspects of jobs, and
they retain the right to use industrial action if negotiations fail.

Union membership also requires the payment of union dues, which differ across occupation—

industry unions because each union sets its own fee structure. As a result, the private cost of mem-

The short-term effects of immigration on wages in the construction sector following the 2004 EU enlargement are
studied by Bratsberg and Raaum (2012) in Norway and Kuosmanen and Merildinen (2022) in Finland.

3See Dorn and Zweimiiller (2021) for a discussion of the economics of migration in the European Union more
broadly, and how the 2004 EU enlargement radically changed the reasons for labor-based migration in Europe.

“For prior work in economics on unions in Norway, see Barth et al. (2012) and Dodini et al. (2023a).



bership varies systematically across occupations, creating an additional source of variation in union
density across firms that is unrelated to firm policy. These dues are paid individually (but subsi-
dized through central government policies), reinforcing that membership decisions—and therefore
workplace union density—are determined by workers rather than employers.

Wage setting follows a two-tier structure combining sectoral coordination with local flexibil-
ity. At the national level, sectoral collective agreements establish broad wage floors and general
standards, renegotiated every 2 to 4 years. The most economically important adjustments, how-
ever, occur locally: annual negotiations between the employer and the union determine actual wage
increases and working-condition changes, and non-union workers are not represented in these ne-
gotiations. Over the past two decades, local bargaining has accounted for more than 70 percent of
negotiated wage growth (Bhuller et al., 2022), meaning that the extent of union representation at the
establishment directly shapes the wage rigidity and adjustment constraints faced by firms. In this
respect, Norway resembles coordinated labor market systems in Denmark, Sweden, and to a lesser
extent the UK, where sectoral agreements provide broad guidelines but local unions and employers
negotiate the substantive wage structure.’

Critically, unions also exert substantial influence over firms’ employment decisions. In many
sectors, union representatives review or provide input into job advertisements, participate in hiring
committees, and play an active role in interview processes. Wage offers to candidates must adhere to
locally negotiated wage scales and are routinely discussed with union representatives before being
finalized. Unions further play a central role in dismissal and layoff procedures, where they provide
exclusive representation and formal approval is often required for workforce reductions. Together,
these institutional features give unions significant influence over both the composition of the work-
force and the terms under which workers are hired, promoted, and retained.

The extent to which unions can exercise influence within the firm depends directly on the share
of the workforce that is unionized. A higher union density increases the union’s bargaining leverage—
both through a stronger threat point in negotiations and through the greater resources and represen-
tation capacity that come with a larger membership base. Because employers must negotiate with
any union present at the workplace, the influence of unions increases smoothly with density rather
than operating as a binary covered/not covered distinction.® These institutional features imply that
establishment-level union density is a natural and continuous measure of worker power in the Nor-

wegian setting.’

3See Dodini et al. (2022b) for additional details on Norwegian wage bargaining institutions.

®This stands in contrast to systems like the United States, where unionization requires a majority vote, or Germany,
where establishments are either covered by a collective agreement or not.

"This aligns with the classic arguments in Freeman and Medoff (1984) that what matters for bargaining outcomes is
not simply the presence of a union but the size and strength of its membership base; see also Breda (2015); Fitzenberger
et al. (2013); Barth et al. (2000); Balsvik and Sethre (2014); Barth et al. (2020).



2.4 Conceptual framework and predictions

Historically, labor unions were established to counteract the power of firms through the monopoliza-
tion of labor supply. By restricting the supply of workers to firms, unions can raise the wages of
workers and advance the interests of their members (Robinson, 1969; Freeman and Medoff, 1984).

By increasing labor supply, augmenting worker competition, and putting downward pressure
on wages, immigrants pose a direct threat to these goals (Bonacich, 1972). Whether or not the
threat immigrants pose for incumbent workers is real, what matters is how unions perceive this
risk. Examples from around the world suggest unions do perceive immigration as a threat, and
organizations such as the American Federation of Labor openly supported direct restrictions on
immigration as a way to protect their members (Briggs, 2001; Fine and Tichenor, 2009). These
observations come through in the data as well, with researchers in sociology and political science
observing that places with stronger trade unions oftentimes are associated with worse labor market
outcomes for immigrants (Avci and McDonald, 2000; Penninx and Roosblad, 2000; Gorodzeisky
and Richards, 2013; Marino et al., 2015; Boréng et al., 2020).

The dynamics described above, whereby incumbent workers advance their own interest at the
potential detriment of new entrants, are captured well by the canonical insider-outsider model first
conceptualized by Lindbeck and Snower nearly four decades ago (Lindbeck and Snower, 1989,
2001).8 However, the same dynamics can be generated by any theory whereby some firms experi-
ence non-zero turnover costs, whether due to split labor markets (Bonacich, 1972) or labor market
segmentation (Kahn, 1975; Dickens and Lang, 1993). Likewise, a parallel dynamic can emerge if a
union aims to enforce fairness norms.

Consider a firm with high levels of worker representation (i.e., insiders). Firms facing non-zero
turnover costs have incentives to engage in bargaining and offer concessions to workers, raising their
compensation above market levels and increasing downward wage rigidity (see W* instead of W1
in Figure 2). These turnover costs can arise from various factors, such as hiring and firing costs,
firm-specific human capital, or the risk of industrial action.

When there are shifts in market-level labor supply (e.g., S1 to S2 in Figure 2), for example due
to a migration shock, firms that provide compensation above equilibrium levels or face downwardly
rigid wages may struggle to quickly adjust to changes in input prices and hire immigrants (i.e.,
outsiders). In contrast, firms with lower levels of worker representation may face fewer obstacles in
hiring workers at the new equilibrium compensation levels (W2 in Figure 2). This model predicts
that firms with higher levels of worker representation, therefore, may face greater constraints in

hiring immigrants compared to firms with lower levels of worker power.

81n fact, while not explicitly concerned with labor unions or immigrants, Lindbeck and Snower (1989) use unions as
an example of insiders and minorities as an example of outsiders, but they never combine them.
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Figure 2: Firm responses to shifts in labor supply when faced with high turnover costs
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Notes: This figure illustrates a prediction from Lindbeck and Snower (1989, 2001), whereby above
market-level wages of firms with high turnover costs may prevent them from hiring new workers at
new wage levels when faced with shifts in the labor supply.

Firms with weaker worker representation that are able to take advantage of the supply shock
may be able to do so to adjust their input mix, scale up production, increase their market shares
on both the labor and product sides, boost revenues, and gain a competitive advantage over firms
with insiders. In addition to influencing the structure of competition between firms, this may also
benefit incumbent workers at firms with less worker power. Specifically, as shown in recent work
on cross-border commuting in Europe (e.g., Beerli et al., 2021), this initial immigrant-induced labor
supply shift may generate a subsequent rightward shift in the demand for labor in Figure 2 — either
due to labor complementarities between natives and immigrants in production (e.g., Dustmann et al.,
2016) or due to immigrants being hired into lower positions within the firm and thereby generating
a need for additional natives higher up the corporate ladder (e.g., Beerli et al., 2021). Depending on
the magnitude of this subsequent shift, the long-term effects of immigration shocks on incumbent
workers in firms with weaker representation are ambiguous.

In contrast, firms with high levels of worker power may lose out due to their inability to take
advantage of the shift in labor supply. To the extent that firms with high levels of worker power
are no longer competitive, a long-run implication of migration-induced labor supply shifts is firms
exiting the market altogether. This implies that union power, which typically improves the working

conditions of members, may backfire in settings with sudden labor supply shocks.
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3 Data

Our primary data come from the central population registers at Statistics Norway, which provide an-
nual demographic and socioeconomic information on all individuals for each year between 2000 and
2011 (Statistics Norway, 2019a). This includes information on gender, age, and primary residency
location. By linking the individual-level data to the migration register (Statistics Norway, 2021), we
collect information on every individual’s immigration background (if they are immigrants, which
country they migrated from, and when they migrated). By linking these data to the union dues
database (Statistics Norway, 2019b), we further collect information on all workers’ union status for
each year over our sample period.

We merge the individual data to detailed employer-employee matched data and firm tax data.
These data include information on the firm’s inputs (capital, materials, labor, and machines), work-
force (size, hours, and earnings), and outputs (sales revenue, profits, board compensation, and sur-
vival). These data also enable us to construct proxy measures of productivity (worker fixed effects
based on bias-adjusted AKM models as well as revenue per worker hour) and firms’ labor- as well
as product market shares.” Combined, these data provide us with detailed information on the oper-
ations of firms and enable us to directly link the migration flows to the performance of the firms in
the economy.

To avoid issues arising from how to define zeros when using log-based measures of outcomes,
we follow Chen and Roth (2024) and define most outcomes as a percent of their levels at baseline.
However, we deviate from this practice in three instances. First, since there were almost no im-
migrants from EU 2004 countries in Norway at baseline, this outcome is measured as the percent
of the firms’ workers from EU 2004 enlargement countries.!® Second, we study how immigrant
sorting affects the composition of workers in firms as measured through mean worker fixed effects.
These measures follow existing work and are the firm mean of estimates of worker effects from bias-
adjusted AKM models based on data in the pre- and post- periods (Abowd et al., 1999; Bonhomme
et al., 2023). Third, firm survival is coded as a binary indicator variable.

Once we have obtained detailed information on immigration status and union membership of
workers, and merged these data to the firm-level tax and accounting data, we link our data to a series

of education, income, organizational role, and tax registries at the individual level (Statistics Norway,

9Labor market shares are calculated as the firm’s share of total employment in the local labor market (akin to com-
muting zones and constructed by Statistics Norway to generate more aggregate markets; there are 160 in the country)
and 3-digit occupation. Product market shares are calculated as the firm’s share of total sales revenue in the local labor
market and industry.

10Since the share of immigrants from EU 2004 accession countries is a function of firm size, we also define EU
2004 share based on firm-size at baseline to test for sensitivity in how we define these variables. When we use this
measure, the magnitude of our estimates increase (Table A.2, Panel C). However, because the range of possible values
the outcome variable takes when we change the denominator for firm size is no longer restricted to be between zero and
one, these estimates are slightly noisier. We prefer the simple measure based on the share of a firms workers who are
from EU 2004 enlargement countries each year.
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2018a,b, 2012, 2014). These registers provide detailed information on each individual’s education
level, income, occupation, industry, and management roles (if any). We use these data to exam-
ine the impact of migrants on incumbent workers (employment, income, promotions, managerial
responsibilities, occupational ranking, and union status). To measure income, we use annual popu-
lation income ranks (0-1), which are stable in the presence of outliers (Nybom and Stuhler, 2017)
and avoid issues relating to how we code zeros (Chen and Roth, 2024). To measure occupational
rank, we use the mean income rank in each occupation. An individual’s status as a manager, their
employment status, or whether they have changed firms, are all outcomes measured using binary
indicator variables.

In our main specifications, we restrict attention to private sector firms that employed a minimum
of 15 workers in 2000 and existed through 2003 (the year before the EU expansion took place). This
approach ensures that we have a set of firms to track for a sufficient number of years before the
2004 EU enlargement. It also prevents the effects from being driven by small firms with minimal
impact on the aggregate economy. As a result, we are left with approximately 9,000 firms and nearly
400,000 workers.

Finally, to better understand how immigrants and natives value workplace characteristics and
how they perceive unions to shape these characteristics, we use recently collected survey data from
Dodini et al. (2024c). The survey targets 5,200 union members and asks a battery of questions. We
use results from two of these questions in this paper: (1) which job characteristics workers value
(wages, job security, promotion potential, and work environment), and (2) the extent to which they

believe unions are capable of improving work conditions across these four dimensions.

4 Empirical strategy

We begin with a simple event-study and corresponding difference-in-differences framework that
compares how firms with different levels of pre-existing worker power adjust following the immi-
gration shock induced by the 2004 EU enlargement. We use this framework in our baseline analyses
of immigrant sorting, firm behavior, and incumbent worker outcomes.

Across our analyses, we define treatment and comparison groups based on the 2003 share of
workers in a firm who are union members — the year prior to the immigration shock. Using pre-
shock unionization ensures that our classification is not affected by any endogenous response to the
enlargement and reflects pre-determined institutional and workforce conditions.

In our baseline specification, we binarize this measure and classify firms according to whether
union members constitute a minority or majority of the workforce prior to the EU enlargement. This
simplifies interpretation and provides a transparent comparison between firms with relatively low

versus high worker power. We show that the results are not driven by this binarization by estimating
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the same models using the continuous distribution of baseline union shares.

Firm-level Analysis. We begin by estimating event-study models that trace how firms with
different baseline levels of worker power responded to the 2004 enlargement. This specification
also estimates outcomes prior to the policy change and therefore provides a transparent assessment

of whether the two groups followed similar trends in the pre-shock period. We estimate:

2011
Yise = Z Bt(l[Year =t] x Minorityf) + st + Ap 4 €55 (1)
+=2000

in which Y/, represents an outcome for firm f in sector s at time ¢. In this equation, Minorityy
is a binary variable measuring the level of worker power in the year prior to the EU expansion
(uniondensity < 50 percent), and represents our treatment variable. The coefficient of interest, /3;,
measures the difference in outcome Y between union minority and union majority firms in the same
sector each year. This equation identifies both pre-treatment relative trends (¢ = 2000 through ¢t =
2003) as well as time-varying treatment effects (t = 2004 through ¢ = 2011). Fixing union density
in 2003 ensures that our treatment classification captures pre-determined worker power conditions
and is unaffected by any anticipatory adjustments. As an initial outcome, we set Y equal to the share
of workers from the 2004 accession countries. In our event-study estimates, we normalize 2003 to
be the base year and take the value of zero.

In all our specifications, we include firm fixed effects (Ay) and sector-by-year fixed effects (7).
The firm fixed effects absorb any systematic differences across firms that are constant over time, so
the design is driven by within-firm changes over time. The sector-by-year fixed effects remove the
risk of trends or secular shocks in sectoral sorting from driving our effects.!! We cluster the standard
errors at the firm level, which is the level of treatment variation.

To parsimoniously summarize the set of coefficients obtained from Equation 1, we present results
from a simplified difference-in-differences specification. For transparency, we restrict the sample to
2003 and 2011, so the estimates correspond exactly to the 2011 event-study coefficient. This is our
preferred specification: the consequences we study—changes in sorting, firm behavior, and market
outcomes—unfold gradually, and averaging over the full post-period yields a parameter that is harder
to interpret. The difference-in-differences specification therefore provides a clear long-run summary
effect, while the event studies complement it by showing how these effects emerge over time. We

estimate:

Yia = B(Minority; x Post,) + mg + Af + €51, (2)

""Because municipality is a fixed characteristic of firms, we do not include municipality fixed effects. Since firms
may operate in more than one municipality we prefer not to include municipality-by-year fixed effects in our main
specification. However, in supplementary specifications shown in the online appendix, we include such interacted fixed
effects, such that we further restrict the yearly identifying variation to be within municipality groups. This has no impact
on the results that we find.
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in which  measures the mean difference in outcome Y between firms with a minority of union
members and those with a majority of union members. With our balanced panel of firms, this
approach collapses to a single two-by-two difference-in-differences approach, avoiding concerns
regarding staggered difference-in-differences estimates brought up in the recent literature (Callaway
etal., 2021; Athey and Imbens, 2022; Roth et al., 2023). We report the robustness of our core finding
to a range of alternative specifications in Table A.2.

To organize the empirical analysis, we begin by examining immigrant sorting across firms, which
constitutes the central focus of the paper. We then study the downstream implications of these
allocation patterns for firms and incumbent workers. On the firm side, we examine responses along
four margins: (i) labor usage, (ii) input substitution and complementarities, (iii) production scale
and productivity, and (iv) output and performance. We finally link these firm responses to the wage
and career outcomes of incumbent workers.

Individual-level Analysis. At the individual level, we study how incumbent workers employed
at firms with different levels of worker power differentially adjust following the EU enlargement. To
do so, we estimate worker-level versions of the event-study and difference-in-differences specifica-
tions introduced above, tracking how workers’ outcomes evolve depending on the baseline level of
worker power at their employer. We focus on outcomes including wages, hours, mobility, and career

progression.

2011

}/;fst = Z ﬁt(l[tf = t] X MZnOTZtyf) + T + )\f + w; + Cage,it + €ifst- (3)
t=2000

Y;fst = 6(MZnOTZtyf X POStt) + s + )\f + w; + Cage,it + €ifst- (4)

The individual-level specifications parallel the firm-level regressions but incorporate additional
controls for individual fixed effects (w;) and age fixed effects ((,4.). These absorb any time-invariant
differences across workers, as well as systematic differences across individuals of different ages.
Because firm fixed effects are defined based on the employer an incumbent worker had in 2003, they
can be included alongside individual fixed effects. In our main analysis, we report standard errors
clustered at the firm level (Bertrand et al., 2004). Given recent evidence that firm-level clustering
may be overly conservative in settings with large numbers of treated units (Abadie et al., 2023), we
also report standard errors clustered at the worker level. In practice, the choice of clustering level
has no substantive effect on our estimates due to the size of our sample and the precision of the
identified effects.

Identifying Assumptions. Our design relies on the key assumption that, absent treatment,
the potential outcomes of union-minority and union-majority firms would have evolved in paral-

lel. While this assumption cannot be tested directly, the event-study estimates from Equations 1 and

15



3 provide clear evidence on pre-treatment trajectories. We find no indication of differential pre-2004
trends in the share of workers from the EU-2004 countries across the two firm groups (Figure 5).!?
Firm characteristics also exhibit parallel trends before the enlargement (Figures A.8-A.11), and the
evolution of worker outcomes after 2004 cannot be attributed to differences that emerge prior to
the shock (Figure A.12). Taken together, these patterns provide strong support for the identifying
assumption underlying our empirical strategy.

Even with parallel pre-trends, it is important to consider whether other forces around 2004 could
have contributed to the post-enlargement divergence across firms. A useful feature of our setting is
that the timing of the EU-2004 enlargement was determined entirely outside Norway. Norwegian
firms—and Norway itself, as a non-EU member—had no role in shaping the decision or its timing.
This ensures that changes in immigrant inflows arise from an external policy shift rather than from
developments in the Norwegian economy or at the firm level. In addition, the enlargement did not
coincide with other labor market reforms or policy changes in Norway that differentially affected
firms by their baseline level of worker power. To address remaining concerns about sectoral or local
shocks, our robustness checks include specifications with sector-by-year and municipality-by-year
fixed effects. These absorb any contemporaneous trends specific to industries or local labor markets,
and the results remain stable across these specifications.

A characteristic of our setting is that the markets in which firms operate are inherently competi-
tive: when one firm gains an advantage in the labor or product market, it can have adverse effects on
others. In our context, as in nearly all causal analyses in competitive environments (e.g., Bleemer,
2022), this shapes the interpretation of our estimates. Specifically, our findings should not be viewed
as capturing the effects of a shift in labor supply in the abstract, or one that influences all firms uni-
formly. Rather, our approach estimates the relative effect of immigration for firms with different
baseline levels of worker representation. This is arguably the key policy parameter for understand-
ing how worker sorting across firms reshapes competition, affects workers, and ultimately influences

aggregate productivity and inequality.

5 Worker power and immigrant opportunities

To study the evolution of immigrant sorting over time across firms that vary in worker representation,
we first plot the distribution of union density across firms and then classify firms based on whether
their union density was above or below 50 percent in the year prior to the immigration shock (Figure

3a). Next, we plot the share of these firms’ workforce that comes from EU 2004 countries over time,

12Because workers from these countries were rare prior to 2004, a standard immigrant shift-share design performs
poorly in this setting; see Figure A.7.
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tracking changes in the composition of their employees following the enlargement (Figure 3b).!?
Seven years after the EU expansion, the share of EU 2004 immigrants in union minority firms is
nearly 50 percent higher than in union majority firms. The disproportionate sorting of immigrants
to firms with weaker worker power prior to the shock provides strong evidence that worker power

shapes immigrant sorting across firms at the time of arrival.

Figure 3: Worker power and EU 2004 accession country immigrants over time

(a) Distribution of firms by union share (b) EU 2004 immigrants by union share
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Notes: Figure (a) shows the distribution of firms by 2003 union share, with a dashed line indicating
whether half the workers in a firm are union members. Figure (b) shows the share of workers at union
minority and union majority firms who were born in the set of countries admitted to the European
Union in 2004 as a result of their enlargement.

Of course, firms with more or less worker power prior to the shock differ from one another.
Specifically, Table A.1 shows that firms with stronger union representation are larger, more prof-
itable, and operate in more profitable sectors (in the base year).!* However, Figure 4a demonstrates
that most of the variation in worker power across firms remains even after conditioning on these
factors, and Figure 4b reveals that the strong linear relationship between baseline worker power
and immigrant sorting only gets stronger once we residualize on sector, firm size, and profitability.
In other words, observable characteristics of firms do not affect the relationship between worker
representation and immigrant sorting. To test for the extent that unobservable differences between
firms unrelated to worker power might explain the result, we conduct bounding exercises from Os-
ter (2019) in Table A.3. The results suggest that unobservable differences between firms must be

17 times more influential than firm size or profitability in determining worker sorting patterns to

13We binarize the worker power variable to simplify the estimation and interpretation. Results remain consistent when
using a continuous measure of worker power. We discuss this below and show those results in the Online Appendix.

14Put differently, firms which hire new immigrants do not appear to be better equipped to scale production or absorb
additional labor, suggesting that differences in firm fundamentals are unlikely to explain why they absorb the preponder-
ance of new immigrants.
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firms with lower union power for this relationship to vanish. While directly interpreting this number
is challenging, existing research typically identifies firm size and profitability as key predictors of
union density, making it unlikely that unobservable differences would have such a disproportionate
effect (Lgken et al., 2013).

Figure 4: Immigrant sorting across firms which vary in worker power at baseline

(a) Distribution of firms by residual union share (b) EU 2004 immigrants by residual union share
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Notes: Figure (a) shows the variation in union density across all firms, and leftover variation in
union density conditional on sector, firm size, and profitability. Figure (b) plots the 2011 firm-level
share of workers from 2004 EU enlargement countries as well against the residualized union share,
after controlling for sector fixed effects, firm size, and profitability against the 2003 levels of union
membership.

To formally study how firms with different baseline levels of unionization were affected by the
EU enlargement, we rely on the event-study and difference-in-differences designs described above.
As a complementary robustness exercise, we also implement a synthetic difference-in-differences
approach (Arkhangelsky et al., 2021), which adapts the synthetic control framework (Abadie et al.,
2010) to a panel setting. This method uses a data-driven weighting scheme to construct a refined
comparison group within the DiD framework, providing an additional check that our results are not
sensitive to alternative ways of approximating counterfactual outcomes.

Results from this approach are presented in Figure 5 and show that firms with stronger worker
power hire fewer new immigrants after the enlargement, with inflows instead going to union-minority
firms. The event-study estimates display flat pre-2004 trajectories across firm types, consistent with
the identifying assumptions of our design. The results are robust to using either the binary minority—
majority classification (Table A.2, Columns 1 to 5) or the continuous distribution of union density
(Columns 6 to 9). The patterns remain unchanged when accounting for geographic sorting (Columns
4 and 9). This sorting pattern aligns closely with the conceptual framework: firms in which incum-

bent workers have greater bargaining power appear better able to shield themselves from competition
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arising from new immigrant inflows, consistent with insider-outsider models of adjustment.

Figure 5: Event-study estimates of immigrant sorting to less unionized firms

(b) EU-2004 immigrant share in minority vs. majority
(a) EU-2004 immigrant share by baseline non-union share union firms
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Notes: Figure (a) makes use of the full variation in baseline rates of union membership to study
immigrant sorting using an event-study specification. The results in 2011 are the event study analog
for Figure 3b. Figure (b) reports the difference in the share of workers from EU 2004 accession
countries between firms with a baseline minority versus majority of workers as union members year-
by-year, following Equation 1.

These conventional difference-in-differences results are corroborated by those from the synthetic
difference-in-differences approach (Column 5 of Table A.2), which uses a data-driven weighting
scheme to construct a refined comparison group. The consistency across methods supports the idea
that baseline differences in worker power are strongly related to where new immigrants sort. To
examine whether sectoral or geographic migration patterns could account for these results, we also
show that, within narrowly defined sector-by-geography-by-year cells, variation in union density

continues to predict the firms immigrants enter (Figure A.4)."

15We additionally consider whether pre-2004 immigrant networks or prior settlement patterns can explain the sorting
we observe after the enlargement. Because immigrants from the EU-2004 accession countries were nearly absent in
Norway before 2004 (Figure A.2a), pre-existing contacts are unlikely to drive early settlement patterns (Figure A.2b).
We test this formally using a shift-share instrument (Goldsmith-Pinkham et al., 2020) and find that the small pre-2004
immigrant presence in local labor markets has limited predictive power for the first waves of arrivals after 2004, which
primarily moved to large cities. Later cohorts diffused broadly across Norway (Figure A.7a), and baseline immigrant
shares explain little of this distribution. We also examine whether immigrants from EU-2004 countries sorted into
firms with higher overall immigrant representation before 2004; while the earliest arrivals show some tendency in this
direction, subsequent waves dispersed widely across firms (Figure A.7b).
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5.1 Worker power as a driver of sorting

Because the pattern of immigrant sorting by worker power is the key mechanism linking worker
power to all subsequent firm and worker outcomes, establishing the credibility of this pattern is
essential. Our baseline design identifies this relationship using variation in baseline (2003) union
density, a measure of worker power. In this section, we provide additional descriptive and causal
evidence to study how worker power affects immigrant sorting in more detail.

We begin by studying a number of descriptive patterns which should follow from the idea that
worker power could be a driver of immigrant sorting. To further probe whether this mechanism is
robust — and not specific to this single source of variation, we conduct three additional exercises that
systematically alter which component of the worker-firm bargaining environment provides identify-
ing variation. First, we hold union density constant and examine whether the same sorting pattern
emerges when only employer-side bargaining power varies across firms. Second, instead of relying
on any baseline differences at all, we use policy-driven changes in the cost of union membership to
generate exogenous increases in worker-side power and test whether sorting responds in the same
way. Third, rather than comparing firms, we focus on within-firm variation in sorting across occu-
pations — which has the advantage of holding all firm-level characteristics fixed. These three com-
plementary identification strategies provide targeted tests which study the same sorting mechanism
under fundamentally different identifying conditions. The question in all cases remains the same:
whether stronger worker power reduces the extent to which firms absorb new immigrant inflows.

Descriptive evidence. The conceptual framework predicts that differences in wage-setting flex-
ibility should matter, and the evidence supports this mechanism. First, the variance in wages is
much higher in firms with weak worker power (Table A.1), suggesting that these firms have more
flexibility in setting differentiated wages when they are unencumbered by worker representation.
Second, when new immigrants are hired, firms with weaker worker power pay lower wages (Table
A.4) near the very minimum of their pay range (in the same occupation and year), while firms with
stronger unions pay immigrants substantially higher wages (Figure A.14). Third, immigrants are
under-matched to worse firms relative to their observable characteristics — experience and education,
suggesting that frictions may prevent them from entering firms that better match their skill levels
(Table A.8). Fourth, since — compared to other firms — firms with higher levels of baseline union rep-
resentation pay higher wages to the immigrants they hire, discrimination is unlikely to explain these
patterns (Table A.9). Fifth, a large-scale field survey shows no significant differences in preferences
for job attributes between immigrants and natives (Figure A.S).

Holding union density constant: variation in firm labor market power. The first comple-
mentary analysis holds union density constant and exploits variation in firms’ labor market power.
Worker power depends not only on the share of workers who are union members but also on the bal-

ance between worker and employer power. For a given union density, workers have less bargaining
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strength in more concentrated labor markets, where firms possess greater market power. Conditional
on union density, we therefore expect new immigrants to sort more strongly toward firms operating
in more concentrated labor markets.

To implement this idea, we estimate a difference-in-differences design in which union density
is fixed across firms while pre-shock firm labor market power varies. We measure labor market
power using both traditional concentration indices and separation elasticities (Bassier et al., 2022;
Dodini et al., 2024a). Because union density is held constant in this exercise, identification relies on
cross-firm differences in employer labor market power. The identifying assumption—that firms with
different levels of employer power would have followed similar pre-shock trajectories conditional on
union density—is fundamentally different from the assumption in our main design. This distinction
is what makes the analysis informative: it examines the same sorting pattern under a distinct set of
identifying conditions that do not rely on baseline variation in union density.!®

Results from this approach are presented in Table A.5. Immigrant inflows are more strongly redi-
rected toward low-union firms in markets where employers have greater labor market power. This
interaction aligns closely with the predictions of the conceptual framework and mirrors the pattern
documented in the main specification, despite relying on a different source of identifying variation.!”
Importantly, this approach — though it identifies a different parameter — addresses potential concerns
about unobserved factors correlated with union density, as union density is held constant across
firms in this analysis.

Exogenous changes in worker power: union-dues subsidies. The second exercise asks whether
the sorting mechanism also appears when worker power increases exogenously, rather than through
baseline differences in union density or differences in employer power. Between 2002 and 2010,
Norway substantially expanded the maximum tax deduction for union dues—by more than 300 per-
cent. A particularly interesting feature of this subsidy policy is that it only reduced the membership
price for workers whose union dues were high enough that their deductions were previously bounded
by the tax deduction cap, while it had no impact on workers whose union dues were below the de-
duction cap. As such, individuals at firms subject to higher union dues before 2002 could expect a
substantial increase in these subsidies compared to individuals at firms with lower union dues.

This institutional setting matters because union membership in Norway is voluntary and indi-
vidually determined. Assuming membership is a normal good, lowering its price induces marginal

non-members to join. Firms whose employees paid high dues before the reform therefore expe-

1For an unobserved confounder to drive the relationship we uncover through our two first approaches, it would need
to operate across firms with different union densities within sectors, driving worker sorting, and also be systematically
different across firms with the same union density but varying levels of firm labor market power.

17 An alternative way of interpreting the interaction between union power and firm labor market power is that firms
with greater market power may have more scope to yield concessions to strong unions due to the presence of supernormal
profits or quasi-rents. Consequently, the gap in immigrant hiring between union-majority and union-minority firms
should be larger in more concentrated markets. Both interpretations are consistent with the conceptual framework and
our core results.
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rienced a much larger decline in the effective cost of membership—and correspondingly larger in-
creases in union density—than firms whose employees paid dues below the cap. Prior research has
used this same reform to generate quasi-experimental variation in unionization, and its validity as
an instrument is well established (e.g., Barth et al., 2020; Dodini et al., 2024b).

Our use of this setting serves a specific purpose: to test whether exogenous increases in worker-
side power generate the same sorting pattern as baseline differences in union density. Because
identification here comes from within-firm changes in the cost of membership—rather than cross-
firm differences in baseline unionization or employer power—the underlying identifying assumption
differs fundamentally from those in the previous exercises. This is precisely what makes the test
informative: it evaluates the sorting mechanism under a third, entirely distinct set of identifying
conditions.

The results are shown in Table A.6. The first stage is strong: firms more exposed to the subsidy
experience substantially larger increases in union density. Crucially, these same firms see markedly
smaller increases in the share of workers from the EU-2004 accession countries. Thus, both base-
line and exogenously induced variation in worker power point to the same conclusion—firms with
stronger worker-side power absorb fewer new immigrants.

Within-firm differences in worker power: variation across occupation groups. The third ex-
ercise asks whether the sorting mechanism appears even when all firm-level characteristics are held
constant. Unlike the previous analyses—which rely on differences in worker-side power (baseline
union density), employer-side power (labor market concentration), or exogenous changes in the cost
of union membership—this exercise isolates variation in worker power within the same firm. The
logic is direct: if worker power truly shapes immigrant sorting, then immigrant inflows should differ
across occupation groups inside a single firm when those groups differ in unionization rates.

In Norway, union membership is voluntary and chosen individually, but unions are typically
organized around occupation-industry lines (e.g., industrial workers, service employees, engineers,
professionals). As a result, many firms have substantial differences in union coverage across occu-
pational groups even though they share the same employer. Production and support workers often
belong to highly unionized sectoral unions, whereas engineers, technicians, and other professionals
tend to be affiliated with unions that have much lower membership rates. This institutional feature
provides meaningful within-firm variation in worker power while holding constant all firm-level
attributes—technology, management, profitability, product market, sector, and location.

To implement this design, we estimate within-firm event-study models that relate immigrant in-
flows to the 2003 unionization rate of each occupation group. Because broader occupational patterns
in immigrant hiring could confound this comparison, we include occupation-by-year fixed effects.
Identification therefore relies on yet another distinct assumption: that within the same firm, more

and less unionized occupation groups would have followed similar pre-2004 trajectories in immi-
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grant hiring. This assumption differs fundamentally from those in the baseline, the employer-power
exercise, and the union-dues analysis—precisely the feature that makes this test informative. It exam-
ines whether the sorting mechanism persists when all firm-level heterogeneity is removed and only
within-firm variation in worker power remains.

Figure A.6 presents the results. After 2003, new immigrants consistently sort away from the
more unionized occupation groups within the same firm. The pattern attenuates somewhat after
2007, likely due to firm exit and changes in occupational composition, but the overall relationship
mirrors the firm-level evidence. Importantly, this specification is conservative: within-firm variation
in unionization is smaller and noisier than cross-firm variation, biasing against finding an effect. The
emergence of the sorting pattern under these conditions provides particularly compelling support that
worker power—rather than firm-level characteristics correlated with worker power—is the mechanism
driving the observed immigrant responses.

Summary. Across all three supplementary designs, we evaluate the same sorting mechanism
under fundamentally different identifying conditions: holding worker-side power constant while
varying employer power, inducing exogenous changes in unionization, and comparing more and
less unionized occupation groups within the same firm. Each approach replaces or removes a differ-
ent source of variation from the baseline design, yet all yield the same pattern—firms with stronger
worker power absorb fewer new immigrants. A natural alternative explanation is that firms with
weaker worker power are simply more productive or better positioned to expand when labor supply
increases. The descriptive evidence does not support this: these firms are smaller, less productive,
and perform worse on most observable dimensions (Table A.1). Moreover, this type of explanation
fits less naturally with the supplementary designs, where firm fundamentals are either held constant
or play a limited role. Taken together, these patterns suggest that differences in firm fundamentals
are unlikely to be the primary driver of the sorting results, and that the documented relationship
between worker power and immigrant inflows reflects a robust underlying mechanism rather than
design-specific artifacts. This dynamic is not confined to the canonical insider-outsider model (Lind-
beck and Snower, 1989, 2001), but extends to any theory whereby some firms experience higher
turnover costs, whether due to split labor markets (Bonacich, 1972) or labor market segmentation
(Kahn, 1975; Dickens and Lang, 1993). In these situations, workers with substantial power may be
able to push their wages above the equilibrium, restricting labor supply and limiting the available
positions for new entrants. Additionally, such power may also restrict firms from offering low and

differentiated wages to immigrants due to locally negotiated wage contracts.
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6 Firm-Level Analysis

Having established that immigrant inflows are systematically redirected toward firms with weaker
worker power—and that this pattern is robust across three conceptually distinct sources of variation—
we next examine evidence on the broader implications of these sorting patterns. Specifically, we
study the relationship between differential immigrant absorption across firms and subsequent firm
and worker outcomes. We first examine how firms evolve along key input, output, and performance
margins following the 2004 enlargement, and then study how incumbent worker outcomes vary
across firms with different levels of worker power.

The large labor supply shift generated by the EU enlargement in 2004 represents a positive shock
to one of the key inputs in a firm’s production process —labor. In addition, and perhaps more im-
portantly, these workers represent a relatively cheap source of labor compared to native Norwegians.
Specifically, Table A.7 shows that, conditional on firm and occupation, immigrants from these coun-
tries are five percentile ranks lower down in the 2011 national wage distribution compared to other
workers with the same education level, age, and gender. To the extent that immigrants are pushed
into lower-paid occupations than incumbent workers with similar educational levels and experience,
this wage gap will be even larger. This possibility is supported by Table A.8, which indicates that,
despite higher levels of education, new immigrants tend to enter lower-paying occupations, are less
likely to assume managerial roles, and earn lower hourly wages compared to other new workers.'®
As such, firms who can capitalize on the migration inflow may be able to use this new source of labor
to adjust their use of labor, change their input mix, improve productivity, scale up production, and
potentially alter their profits. Additionally, the ability to better absorb the new wave of immigrants
may give firms with low levels of worker power a competitive advantage over more union-dense
firms, enabling them to outcompete these firms and capture market share.

To examine how firms with varying baseline levels of worker representation respond to shifts in
labor supply, we use event-study and difference-in-differences strategies, as outlined in Section 5.
We pay close attention to the effects on firms across four key margins of adjustment: labor usage
(share of EU2004 workers, share of other immigrants, total number of workers, total number of
worker hours, mean wages, and hourly wages), input substitutions and complementarities (materials,
capital, machines, personnel cost, and revenues), production scale-up and productivity (labor share
of costs and revenues, mean worker fixed effects, revenue per worker hour), and outputs (profit,
labor market share, product market share, board compensation, and firm survival).

Before presenting the core results from the firm-level analysis, we note that the labor supply shift
may alter the composition of surviving firms in the market. For all our results we, therefore, present
point estimates from two separate specifications: one using the full sample and setting the outcome
to zero in the event of firm exit (Panel A of each result table) and one that restrict the sample to

8 Immigrants may be willing to accept such roles as long as the pay in these firms is higher than in their home country.
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surviving firms in the market (Panel B of each result table). While we primarily focus on the full
sample analysis in this section, we discuss results from the restricted sample whenever they deviate
from those based on the full sample. It is also important to note that we focus on 2003 and 2011
in the difference-in-differences framework to capture an aggregate effect on the total dynamics of
worker power and immigrant sorting. This means that the difference-in-differences estimates exactly

correspond to the event-study estimate in 2011.

6.1 Labor Usage

We begin by examining how firms differentially adjust along labor usage margins following the EU
enlargement. Table 1 reports difference-in-differences estimates for the share of EU 2004 workers,
the share of other immigrants, total employment, total worker hours, mean wages, and hourly wages.
The corresponding event studies are shown in Figure A.8 and are consistent with the absence of
differential pre-trends between treatment and control firms prior to the EU enlargement. '

Column (1) of Table 1 replicates the first-stage result discussed in the previous section, illus-
trating that union-minority firms are significantly more likely to absorb workers from the new EU
countries, even when compared to firms within the same sector. Column (2) shows that there is no
concurrent increase in the extent to which union-minority firms employ other immigrant workers,
suggesting that the result in Column (1) is driven by the EU 2004 labor supply shock rather than by
a general increase in the demand for immigrant workers. Moreover, this finding indicates that access
to EU 2004 workers does not substitute for other immigrant workers. Instead, as shown in Column
(3), the hiring of EU 2004 workers represents an overall expansion in the size of the firms. At the end
of our sample period, union-minority firms are on average 9 percent larger than union-majority firms
relative to their size in the base year. That said, given the differential rates of firm survival (discussed
below), the effect on firm size is to a great extent driven by a decrease in exit among union-minority
firms. When we restrict the sample to surviving firms, we find that firm size in union-minority firms
grew by 3.7 percent, with approximately one-third of this growth attributed to new EU 2004 workers.
The remaining two-thirds of the growth comes from the hiring of additional native workers.

This finding is consistent with complementary production relationships between native and im-
migrant labor within firms. Access to the relatively cheaper EU 2004 labor removes a key constraint,
allowing firms to scale up labor more broadly. The complementarity between immigrant and native
labor aligns with recent literature on this topic, which finds that large labor migration shifts generate
a subsequent labor demand shift higher up in the occupation ranking, leading to incumbent workers

climbing the career ladder more quickly (e.g., Beerli et al., 2021). To explore this in more detail,

In addition to reporting results from our main specification in which we split firms into two groups based on
whether a minority or majority of workers are union members at baseline, we also report estimates using the continuous
distribution of baseline union shares in the Appendix (Table A.10, Panel A).
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Appendix Table A.8 compares new EU 2004 hires at union-minority firms with new native hires at
the same firms (conditional on sector). The table shows that EU 2004 hires are generally older, more
likely to be men, and more likely to hold a college degree (i.e., they appear positively selected), but
they are less likely to be managers, more likely to work in lower-paying occupations, earn less, and
work more hours. This pattern holds when comparing new EU 2004 hires at union-minority firms
with new hires at union-majority firms (Appendix Table A.9). These patterns suggest that, rather
than being lower-skilled than their native peers, immigrant workers tend to be higher skilled (more
likely to hold college degrees), but may lack the managerial skills or other soft skills required in the
local labor market.

Column (4) of Table 1 shows that firms are not only hiring additional workers, but that they also
are extending the number of hours that the employees work. As discussed above, this is entirely
driven by the EU 2004 workers being hired into contracts that require additional hours.

Lastly, Columns (5) and (6) examine the average cost of wages per worker and average hourly
wages for workers. Across both columns, we see a relatively large positive effect in response to the
rapid inflow of EU 2004 workers. While this result is notable, when we limit our analysis to firms
that survive through 2011 (Panel B of Table 1), the estimates are considerably smaller and no longer
statistically significant. Nonetheless, theory would predict that a labor supply expansion generates
downward wage pressure, leading to a reduction in average wages rather than to an increase (or no
change) in average wages.

In Appendix Table A.8, we show that the positive wage effect is not driven by the EU 2004
workers; they are hired into positions with wages that are far below those of their native colleges
at the workplace. Rather, as we will show later, these patterns appear consistent with three mech-
anisms that are strongly consistent with the broader context of our analysis: (1) new native hires
who complement lower cost immigrant labor, (2) incumbent workers who experience accelerated
career ladder effects and see increased managerial responsibilities as well as wages in response to
the inflow of EU 2004 immigrants, and (3) compensation to board members who extract a big share
of the increased rents from the firm scale-up. (1) and (2) are indicative of the initial labor supply
shift generating a subsequent labor demand shift for specific workers, and bear strong resemblance
with the findings in Beerli et al. (2021). To the best of our knowledge, (3) is new to the literature.

When analyzing the overall labor responses to the immigrant supply shock in Norway, a consis-
tent pattern emerges: firms with weak worker power capitalize on the newly available high-quality,
low-cost labor by absorbing it into their workforce. The hiring of EU 2004 workers is accompanied
by additional native hires, consistent with complementarity between native and immigrant workers

and highlighting the broad-based labor scale-up generated by the immigrant labor supply shock.
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Table 1: Firm inputs: Union minority vs. union majority firms

EU 2004  Share other Firm Mean  Hourly
share immigrants Employees manhours wages  wages
Panel A: All firms

Union minority firm, 2011 0.011 -0.002 0.094 0.147 0.113  0.089
(0.002) (0.003) (0.021) (0.049) (0.019) (0.025)
p-value 0.000 0.450 0.000 0.003 0.000 0.000
Firms 9,026 9,026 9,026 8,980 9,026 9,026
Observations 18,052 18,052 18,052 17,960 18,052 18,052
Panel B: Limit to operational firms
Union minority firm, 2011 0.012 -0.005 0.037 0.094 0.056 0.023
(0.002) (0.003) (0.023) (0.063) (0.017) (0.028)
p-value 0.000 0.090 0.114 0.136 0.001 0.412
Firms 6,608 6,608 6,608 6,589 6,608 6,608
Observations 13,216 13,216 13,216 13,178 13,216 13,216
Firm FE Yes Yes Yes Yes Yes Yes
Sector X Year FE Yes Yes Yes Yes Yes Yes

Notes: This table reports difference-in-differences estimates of the effects of immigration on union
minority versus union majority firms following the specification in Equation 2. For all outcomes,
the end-line measure is from 2011, while the baseline measure is in 2003. Panel A shows results for
the full population of firms in the estimation sample, with outcomes coded to zero when a firm is no
longer operational. Panel B restricts the estimation sample to firms still operating in 2011. Standard
errors are clustered at the firm level in all firm-level analyses.

6.2 Input Substitution and Complementarity

We next examine how firms differentially evolve along a set of input and production margins follow-
ing the EU enlargement. Table 2 reports difference-in-differences estimates for materials, capital,
machines, personnel, and revenues. The corresponding event studies are shown in Figure A.9 and
show no indication of differential pre-trends between treatment and control firms prior to the EU
enlargement.?’

Column (1) of Table 2 shows that total personnel costs are increasing in union-minority firms,
an effect driven both by the hiring of additional workers and by an increase in the average wages
of incumbent workers. Columns (2) and (3) show that this labor expansion is complemented with
a somewhat smaller increase in spending on raw materials and a proportionate increase in capital
spending. There is no effect on machine spending (Column 4). These results suggest that the labor
effect generated by the EU expansion led to a broad-based production scale-up across the firms’
inputs. However, the shift in labor was greater than that in other inputs, implying a certain degree of
substitution, which we discuss below.

Column (5) of Table 2 shows that the input expansion experienced by union-minority firms led

20Estimates using a continuous measure of worker power are reported in Table A.10.
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to a significant increase in their sales revenue. By the end of the analysis period, sales revenue had
increased by approximately the same percentage as spending on labor and capital.

Taken together, the results from this subsection highlight that union-minority firms are able to
leverage the availability of EU 2004 workers to expand and scale up their production, resulting in a

substantial increase in overall revenues.

Table 2: Firm input substitutions and complementarities: Union minority vs. union majority firms

Personnel Materials Capital Machines Revenue
Panel A: All firms

Union minority firm, 2011 0.127 0.068 0.180 0.011 0.144
(0.023) (0.036) (0.035) (0.046) (0.031)
p-value 0.000 0.058 0.000 0.813 0.000
Firms 9,026 9,026 9,026 9,026 9,026
Observations 18,052 18,052 18,052 18,052 18,052
Panel B: Limit to operational firms
Union minority firm, 2011 0.055 -0.048 0.114 -0.050 0.062
(0.023) (0.044) (0.039) (0.062) (0.033)
p-value 0.019 0.274 0.003 0.421 0.061
Firms 6,608 6,608 6,608 6,608 6,608
Observations 13,216 13,216 13,216 13,216 13,216
Firm FE Yes Yes Yes Yes Yes
Sector X Year FE Yes Yes Yes Yes Yes

Notes: This table reports difference-in-differences estimates of the effects of immigration on union
minority versus union majority firms following the specification in Equation 2. For all outcomes,
the end-line measure is from 2011, while the baseline measure is in 2003. Panel A shows results for
the full population of firms in the estimation sample, with outcomes coded to zero when a firm is no
longer operational. Panel B restricts the estimation sample to firms still operating in 2011.

6.3 Production Scale-up and Productivity

To better understand the role of labor in the firm’s scale-up process, Table 3 shows the difference-
in-differences estimates on the labor share of costs, the labor share of revenues, mean worker fixed
effects, and revenue per worker hour. The corresponding event studies are shown in Figure A.9 and
provide strong support for the common trends assumption.

Columns (1) and (2) of Table 3 show that labor is increasingly important for firm operations,
both in terms of overall costs and revenues, although the labor share of revenue coefficient is noisy.
That is, while union-minority firms expand across most key production inputs, labor grows more
than other inputs. This suggests that these firms are becoming more reliant on labor, indicating that
the immigrant labor supply shock may have alleviated previous labor constraints, allowing firms to

better allocate inputs.

28



Column (3) shows that there is no effect on the mean worker fixed effect at union-minority firms,
a variable calculated via the bias-adjusted AKM-approach detailed in Bonhomme et al. (2023). This
implies that union-minority firms are not experiencing real productivity effects in response to the
EU expansion, but also that they are not experiencing any productivity reductions (which could be
the case if, for example, the new hires were of lower quality relative to the incumbents).

Finally, Columns (4) and (5) show that workers are putting in more hours at the firm, and that the
revenue per worker hour is marginally increasing. This effect is driven entirely by firm exit: once

we condition on firm survival there is no impact on revenue per worker hour.

Table 3: Firm labor scale-up: Union minority vs. union majority firms

Labor share Labor share Mean Hours per Revenue per
of costs of revenues worker FE worker worker hour
Panel A: All firms
Union minority firm, 2011 0.069 0.206 0.011 0.086 0.061
(0.014) (0.446) (0.014) (0.016) (0.033)
p-value 0.000 0.644 0.457 0.000 0.066
Firms 9,026 7,643 4,944 8,980 9,026
Observations 18,052 15,286 9,888 17,960 18,052

Panel B: Limit to operational firms

Union minority firm, 2011 0.035 0.175 0.010 0.032 -0.052
(0.011) (0.597) (0.015) (0.015) (0.038)
p-value 0.002 0.769 0.491 0.035 0.174
Firms 6,608 5,620 4,679 6,589 6,608
Observations 13,216 11,240 9,358 13,178 13,216
Firm FE Yes Yes Yes Yes Yes
Sector X Year FE Yes Yes Yes Yes Yes

Notes: This table reports difference-in-differences estimates of the effects of immigration on union
minority versus union majority firms following the specification in Equation 2. For all outcomes,
the end-line measure is from 2011, while the baseline measure is in 2003. Panel A shows results for
the full population of firms in the estimation sample, with outcomes coded to zero when a firm is no
longer operational. Panel B restricts the estimation sample to firms still operating in 2011.

6.4 Outputs

So far, our analysis has focused on how firms differentially evolve following the immigration shock
in terms of labor usage, input substitution, complementarities, and production scale-up. A remain-
ing question is whether these patterns are associated with broader differences in firm performance,
market position, and survival.

To examine this, Table 4 reports difference-in-differences estimates for profits, labor market
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share, product market share, board compensation, and firm survival. The corresponding event stud-
ies are shown in Figure A.10 and are consistent with the absence of differential pre-trends between
treatment and control firms prior to the EU enlargement.

Column (1) of Table 4 shows a positive but noisy effect on firm profits. The lack of a statistically
significant effect is an expected implication of the revenue expansion documented in the previous
section, which puts downward pressure on output prices and involves an increase in price competi-
tion among firms. This likely prevents firms from converting the additional sales revenue into pure
profits in the short-run.?!

Columns (2) and (3) show that the scale-up of union-minority firms, both in terms of inputs and
outputs, enable them to capture large shares of the markets; both on the product side as well as on
the labor side. This is a consequential result, implying that union-minority firms may be able to
acquire additional price-setting power in the long run, with important effects on labor market wage
markdowns, product market price markups, and profits. On an aggregate level, however, this implies
that certain aspects of the labor and product markets are becoming more competitive. Specifically,
since union-minority firms are on average smaller, hire fewer workers, and produce less, their ex-
pansions generate a reduction in market concentration and power among the large firms. We return
to this point when we use a simple structural model to calculate the overall impact on the aggregate
economy in Section 8.

Column (4) indicates that leadership at union-minority firms is able to capture some of the bene-
fits from the production scale-up, with a 4 percent increase in compensation compared to the baseline.
This is a large effect, and may help explain the lack of a profit effect in Column (1) as well (which
is calculated net of board compensation).

Finally, column (5) examines firm survival, which is an important outcome given that the com-
petitive advantage created by the migration-induced labor supply shock may have helped union-
minority firms outperform union-majority firms, making them more likely to remain in business.
Table 2 shows these results directly, demonstrating that firms with little worker power are able to
utilize the labor supply shift to remain in the market. This is consistent with our prior results on
union-minority firms being able to capture larger parts of the markets. The effects on firm exit are
large and align with the results from Mahajan (2024), who shows that firm exit explains nearly half
of the effects on firm outcomes.

Taken together, the results from our firm-level analysis suggest that worker power limits the ex-
tent to which firms are able to capitalize on labor supply shifts driven by new waves of migrants. As
a result, immigrants are disproportionately redirected toward union-minority firms that are of lower-
quality and characterized by greater employment uncertainty, lower wages, and fewer amenities. We

then document evidence consistent with the idea that union-minority firms are able to capitalize on

2'However, we also see increases in labor shares and product shares, suggesting an increase in price-setting power in
the long run. Thus, profit effects may take a bit longer to show up in the data.
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this labor supply shift by differentially scaling up production, expanding employment, and increas-
ing market share following the EU enlargement. Interestingly, because union-minority firms are
initially smaller and less productive on average, their subsequent expansion suggests that immigrant

sorting across firms may foster more competitive—but potentially less efficient—product markets.

Table 4: Firm output: Union minority vs. union majority firms

Labor Product Board Firm
Profit  market share market share compensation survival
Panel A: All firms

Union minority firm, 2011 1.035 0.010 0.013 0.041 0.058
(1.241) (0.002) (0.004) (0.013) (0.010)
p-value 0.405 0.000 0.003 0.001 0.000
Firms 9,026 9,026 9,026 9,026 9,026
Observations 18,052 18,052 18,052 18,052 18,052

Panel B: Limit to operational firms

Union minority firm, 2011  1.504 0.003 -0.005 0.024

(1.738) (0.002) (0.004) (0.017)
p-value 0.387 0.072 0.188 0.146
Firms 6,608 6,608 6,608 6,608
Observations 13,216 13,216 13,216 13,216
Firm FE Yes Yes Yes Yes Yes
Sector X Year FE Yes Yes Yes Yes Yes

Notes: This table reports difference-in-differences estimates of the effects of immigration on union
minority versus union majority firms following the specification in Equation 2. For all outcomes,
the end-line measure is from 2011, while the baseline measure is in 2003. Panel A shows results for
the full population of firms in the estimation sample, with outcomes coded to zero when a firm is no
longer operational. Panel B restricts the estimation sample to firms still operating in 2011.

7 Incumbent workers

In this section, we turn to the individual worker level and examine how incumbent workers differ-
entially evolve across firms with different levels of worker power following the EU enlargement.
To do so, we use the event-study and difference-in-differences framework described in Section 5.
The individual-level regressions differ from the firm-level specifications in two respects. First, we
include individual and age fixed effects. Second, because each worker has a unique primary munic-
ipality of work in 2003, we are also able to include municipality-by-year fixed effects in our main
specification.

Our main worker-level results are presented in Table 5, which reports difference-in-differences
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estimates for income rank, employment, managerial responsibilities, and occupational rank. The
corresponding event studies are shown in Figure A.12. Similar to the firm-level analyses, the worker-
level event studies show little evidence of differential pre-trends between treatment and control firms
prior to the EU enlargement and display a visible break in the series around 2004. The only outcome
exhibiting a modest pre-trend is managerial propensity among incumbent workers in union-minority
firms. Importantly, however, this pre-trend moves in the opposite direction of the post-enlargement
pattern, and the series displays a clear shift following the EU expansion.

Column (1) of Table 5 shows that workers at union-minority firms experience small but statis-
tically significant wage growth after the migration shock. Relative to incumbent workers at union-
majority firms, they move up by half a percentile rank in the national wage distribution. This wage
effect is consistent with the idea that immigrant workers, who typically earn lower wages, comple-
ment incumbent workers at these firms. Additionally, the wage growth coincides with incumbents
moving into management positions (column 3). However, we do not observe a shift to higher-paying
occupations, suggesting that the wage gains stem from incumbents taking on more managerial roles
within their current occupations (column 4).

While incumbent workers improve their incomes and shift into management, they also expe-
rience a slight increase in the probability of unemployment (column 4), perhaps due to increased
competition with immigrants within their firms. However, this effect is not economically signifi-
cant.?? Further, while we saw that workers in union minority firms experienced significantly higher
annual separation rates prior to 2004 (Table A.1, we find that in 2011, there is no detectable effect
on changing firms (Column 5). This suggests that the inflows of immigrant labor may have helped
to stabilize employment in union minority firms.??

In terms of effect heterogeneity, we find that young incumbent workers, and incumbent workers
with slightly lower wages, drive our individual-level results (Tables A.16 and A.17). This is indica-
tive of the labor supply shift of EU 2004 workers helping younger incumbents to fast-track through
the career ladder and secure management roles sooner than they would have in the absence of the
labor supply shift. For very senior incumbent workers with already high salaries, we do not see any
statistically significant or economically meaningful effects.

The central contribution of this paper is to show that worker power shapes how immigrants
are allocated across firms. We then document evidence consistent with the idea that these sorting

patterns have broader implications for immigrant job opportunities, firm adjustment, and incumbent

22Note that we see no statistically significant differences in effects across incumbent natives and incumbent immi-
grants (Table A.15). Given that we include individual fixed effects, this is perhaps unsurprising, as we control for any
systematic difference between incumbent natives and immigrants in, for example, substitutability/complementarity with
the new entrants.

Z3There are several factors that potentially can drive this reduction in separation rates in union-minority firms, some
of which may involve the higher income and additional managerial responsibilities that incumbents experience, making
them less likely to leave.
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worker careers. In our final set of analyses, we examine whether exposure to immigrant labor in turn
affects union membership among incumbent workers. On one hand, incumbent workers at union-
minority firms experience modest wage gains following the EU enlargement. On the other hand,
increased exposure to immigrant labor may raise perceived labor market competition and strengthen
incentives for workplace organization.

To examine this question, we estimate our individual-level regressions using union membership
as the outcome variable of interest. Since union membership is a social phenomenon and may
have spillovers within sectors and communities, we show results with and without sector-by-year
and municipality-by-year fixed effects. The results are provided in Table A.14 and Figure A.13.
The results illustrate that incumbent workers at union-minority firms become increasingly likely to
join their local union in response to the firms increased exposure to, and utilization of, the new
migrants. As in Tabellini (2020), the gifts of immigrants, therefore, generate incumbent backlash.
We speculate that this effect stems from incumbents feeling threatened by increased competition
from immigrant workers. Dynamically, this finding is important. On one hand, it may improve
working conditions in less unionized firms (Dodini et al., 2023b). On the other hand, as union
density increases within firms, they may become less capable of adapting to future technological
shocks.

Table 5: Minority versus majority union firms

Occupation
Income income Change
rank Employment Manager rank firms
Union minority firm, 2011 0.005 -0.000 0.023 0.001 0.020

(0.002) (0.000) (0.003) (0.002) (0.021)
[0.001] [0.000] [0.002] [0.001] [0.004]

p-value firm clusters 0.021 0.166 0.000 0.794 0.354
p-value person clusters 0.000 0.192 0.000 0.528 0.000
Individual FE Yes Yes Yes Yes Yes
Muni. X Year FE Yes Yes Yes Yes Yes
Sector X Year FE Yes Yes Yes Yes Yes
Age FE Yes Yes Yes Yes Yes
Workers 137,052 137,052 137,052 132,916 137,052
Observations 274,104 274,104 274,104 265,833 274,104

Notes: This table reports difference-in-differences estimates of the effects of the effects of immigra-
tion on incumbent workers from union minority versus union majority firms following the specifica-
tion in Equation 4. For all outcomes, the end-line measure is from 2011, while the baseline measure
is in 2003. Standard errors from specifications with errors clustered at the firm level are shown in
parentheses, while those from specifications with errors clustered at the individual level are shown
in brackets. P-values from with both types of clustering are reported.
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8 Aggregate effects of immigrant sorting to less unionized firms

Finally, we examine the potential aggregate implications of immigrant sorting across firms under
alternative allocation scenarios. Prior research in our setting has shown that more unionized firms
tend to be more productive than less unionized firms (Lgken et al., 2013; Dodini et al., 2023b). Our
goal is to understand how aggregate outcomes would differ if immigrants were allocated differently
across firms—for example, if immigrant workers were allocated randomly across firms or instead
sorted toward firms with stronger worker representation.

The simulation results suggest that the observed sorting of immigrants toward less unionized
firms may reduce aggregate productivity and widen inequality between immigrants and natives (Fig-
ure 6). More broadly, the analysis illustrates how worker power may shape not only the distribu-
tion of immigrant labor across firms, but also the aggregate efficiency implications of immigration-
induced labor supply shifts.

We perform this analysis by estimating production functions for firms at baseline, and use a
simple model to guide us towards what would have happened under alternative patterns in the al-
location of immigrants across firms following EU enlargement. We start with the assumption that

firms produce output following a Cobb-Douglas production functions for observable inputs.

Y = L°P KM R®. (5)

In the above equation, Y measures revenue, L. denotes firm size; K denotes assets; M denotes
machinery; and R denotes materials. We observe each of these inputs at each firm annually. After
taking logs, we estimate the production technology of each type of firm (v € minority union and

majority union) at baseline:

InY,=p0FInL,+ alnK, +~vyInM, + ¢InR, + €. (6)

We report our estimates of the mean production technology in both types of firms in columns
1-2 of Appendix Table A.18. These estimates describe the production technology of minority and
majority union firms at baseline. However, OLS estimates of production functions are subject to
well-known endogeneity concerns (e.g., Olley and Pakes, 1996). To address this, we rely on modern
estimation methods that account for the simultaneity between input choices and unobserved produc-
tivity. Since our identification requires production function parameters to be estimated using only
pre-shock (baseline) data, we cannot use approaches that rely on firm exit to control for selection.
Instead, we adopt the proxy-variable estimator developed by Rovigatti and Mollisi (2018), which
builds on Blundell and Bond (1998) and Wooldridge (2009) and uses investment as a proxy for
unobserved productivity. For comparison, we also report standard OLS estimates.

Next, we use these baseline production functions to estimate aggregate productivity — the sum
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of productivity in both types of firms — under two alternative scenarios. To do this, we re-allocate
production inputs by firm type according to our reduced form estimates of immigrant sorting. First,
we study aggregate productivity if the allocation of immigrants had been random across firm types.
Second, we study the aggregate productivity if immigrants had sorted to more unionized — rather
than less unionized — firms. We report each of these estimates in relation to the actual productivity
given the sorting we observe in 2011. The estimates reported in Table 6 are based on the Rovigatti
and Mollisi (2018) approach, though the results are nearly identical when using OLS parameters

The first row of Table 6 presents the results from this exercise. Holding all else constant, re-
allocating immigrant workers randomly across firms would have increased aggregate productivity
by 2.3 percent across all incumbent firms. Under the alternative scenario, where immigrants are
allocated to more unionized firms, aggregate productivity would have increased by nearly 5 percent.

While these estimates suggest that the current allocation of immigrants to less unionized firms
is suboptimal in terms of overall productivity, these back-of-the-envelope calculations should be
interpreted with some caution. By assuming a fixed production function at baseline, we treat changes
in firm composition as being of the same skill level. Additionally, our model does not account for
the competitive effects of immigration on firm survival. The direction of the bias in our estimates,
however, is ambiguous. If immigrants are over-qualified for their positions at firms with less worker
representation, they might be more productive than workers in these firms at baseline, which would
bias our estimates upwards. At the same time, however, if firms which absorb new immigrants
adopt more efficient production technology, our estimates could be biased upwards. While leaning
on baseline production functions to gauge future productivity requires strong assumptions, a more
modest — but still important — takeaway from this exercise highlights that less unionized firms are
less productive at baseline.

Following the productivity results, we use our reduced-form estimates to assess how alternative
patterns of immigrant allocation might affect labor market concentration across firms and product
market concentration. These results indicate that while such patterns may shift production to more
productive firms, they would likely increase concentration in both labor and product markets.

Lastly, we apply our reduced-form estimates to explore how alternative sorting patterns would
affect inequality between workers. These findings show that allocating immigrants to less unionized
firms increases the immigrant-native wage gap, but reduces the wage gap between workers in more

versus less unionized firms.
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Table 6: Productivity, competition, and inequality under alternative scenarios

Sortas  Random Sort to majority
observed  sorting union firms

Firms: Productivity and competition
Aggregate productivity 1 1.028 1.057

Mean labor market share
Minority union firms 0.031 0.026 0.020
Majority union firms 0.052 0.057 0.062

Mean product market share
Minority union firms 0.082 0.075 0.069
Majority union firms 0.138 0.144 0.151

Workers: Inequality in income rank

Minority vs. majority union firms  -0.033 -0.038 -0.044

EU 2004 immigrants vs. others -0.041 -0.038 -0.035
Notes: This table reports estimates of productivity, competition, and inequality under alternative
patterns of immigrant sorting to firms. Aggregate productivity is estimated as the total revenues
for incumbent firms in 2011 given shifts in firm inputs corresponding to immigration-induced scale-
up, but holding the production technology fixed at baseline levels. Mean labor and product market
shares are observed in the left-most column, while the reduced form estimates from earlier in the
paper are used to inform the simulations under alternative patterns of worker sorting. Likewise,
wage gaps (in percentile ranks) between groups of workers are observed in the left-most column,
while the reduced form point estimates on worker productivity are used for the simulations.

9 Discussion

This paper examines how two central features of modern labor markets—immigration and worker
power—interact to shape the allocation of workers across firms. While a large literature has exam-
ined how unions shape wages and bargaining outcomes in stable environments, substantially less
attention has been paid to how they influence firm behavior during periods of disruption. Yet insti-
tutions like unions do not simply determine wages—they also shape how firms adapt to shocks, how
flexibly labor markets adjust, and who gets hired where. We bring this allocative dimension to the
forefront by studying how incumbent worker power shapes the absorption of a large immigration
shock across firms, and by examining evidence on the broader implications of these sorting patterns
for immigrants, firms, and incumbent workers.

Our central finding is that worker power shapes how immigrants are allocated across firms. We
provide evidence of this relationship across multiple complementary empirical approaches, includ-

ing event-study and difference-in-differences designs based on pre-existing unionization, compar-
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isons across firms with the same level of union density but differing market conditions, quasi-
experimental variation in unionization induced by union-dues subsidies, and within-firm compar-
isons across occupation groups with different levels of worker representation. We then document
evidence consistent with the idea that these sorting patterns are associated with downstream differ-
ences in firm performance, the careers of incumbent workers, and aggregate productivity.

First, worker power significantly influences the sorting of immigrants across firms. Firms with
stronger worker representation hire substantially fewer immigrants, redirecting immigrant workers
toward firms that tend to offer lower wages, have higher turnover rates, weaker job security, and
provide fewer workplace amenities. This pattern provides some of the strongest empirical support
for canonical insider-outsider models of the labor market (Lindbeck and Snower, 1989, 2001).

Second, we document evidence consistent with the idea that firms with weaker worker represen-
tation are better able to capitalize on the migration shock. Relative to more unionized firms, they
differentially expand employment, invest more in capital, scale up production, and gain market share
following the EU enlargement.

Third, incumbent workers employed at firms with lower levels of worker representation also ex-
perience differential career progression following the immigration shock, including wage increases
and more rapid transitions into management positions. At the same time, incumbent workers in
union-minority firms become more likely to join unions in subsequent years, suggesting that expo-
sure to immigrant labor may strengthen incentives for workplace organization.

Fourth, our counterfactual exercises suggest that immigrant sorting toward firms with weaker
worker power may reduce aggregate productivity and widen inequality between immigrants and na-
tives. Because firms with weaker worker representation are initially smaller and less productive on
average, reallocating immigrant labor toward more productive firms mechanically increases aggre-
gate output in our simulations. More broadly, these findings highlight how labor market sorting may
shape both economic performance and inequality.

This paper contributes to several literatures by showing how union-based worker power shapes
the allocation of immigrant labor across firms and by documenting evidence on the broader im-
plications of these sorting patterns for firms and workers. While a large literature has focused on
how unions affect wages, inequality, and firm performance in relatively stable environments (e.g.,
Freeman and Medoff, 1984; Blanchflower and Freeman, 1992; Card, 1996; Dodini et al., 2024b),
we highlight an allocative channel that becomes particularly important during periods of disruption.
Across multiple complementary empirical approaches, we show that firms with stronger worker rep-
resentation absorb substantially fewer immigrants, redirecting immigrant workers toward firms that
tend to offer lower wages, weaker job protection, and fewer workplace amenities. These findings
provide direct empirical support for classic insider-outsider theories of the labor market (Bonacich,
1972; Lindbeck and Snower, 1989, 2001) and offer some of the first firm-level evidence on how
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institutional constraints shape immigrant sorting across firms

Beyond the union literature, our findings contribute to research on the distributional conse-
quences of immigration (e.g., Card, 1990; Borjas, 2003; Friedberg and Hunt, 2018) and shed light
on heterogeneity in firm responses to labor supply shocks (e.g., Mahajan et al., 2024; Doran et al.,
2022). We show that sorting toward less unionized firms is most pronounced in less competitive la-
bor markets, aligning with recent work on monopsony power and immigrant wage gaps (e.g., Amior
and Manning, 2020; Naidu et al., 2016). We also build on work examining immigrant-native dis-
parities (e.g., Rooth, 2010; Oreopoulos, 2011; Alsan and Yang, 2022), highlighting how access to
high-quality firms may depend on power structures within and across firms. More broadly, our re-
sults speak to a growing literature examining how institutions shape firm adaptation during periods
of economic and technological change (e.g., Fontagné et al., 2023; Acemoglu and Restrepo, 2020).

More broadly, our findings suggest that labor market institutions may play an important role
in shaping how firms adjust to large labor supply shocks. By influencing where immigrants are
employed, worker power may affect not only immigrant opportunities, but also firm growth, market
structure, and the distribution of economic activity across firms. These results contribute to ongoing
debates on immigrant integration and the sources of native-immigrant labor market disparities by
highlighting the role of firm allocation and institutional constraints. While our analysis focuses
on immigration, similar allocative mechanisms may also shape how firms respond to other shocks

affecting access to labor and other production inputs.
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A Appendix Figures and Tables

Figure A.1: Immigrants in the workforce

(a) Immigrant share of workforce across OECD countries
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Notes: Figure (a) shows that the share of immigrants in the workforce has increased across nearly
all OECD countries between the years 2012 and 2022. Data from OECD (2023). Figure (b) shows
the distribution of firms by their immigrant shares in 2003 (black line). This distribution is com-
plemented by the distribution of firms by their immigrant shares — if immigrants were randomly
allocated across firms (gray line). The third distribution represents the distribution of firms by im-

migrant shares — if immigrants were in their existing sectors, but randomly allocated across firms
(dashed line).



Figure A.2: Immigrants from 2004 European Union enlargement countries

(a) Share of working age population, 2003 (b) Share of working age population, 2011
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Notes: Figure (a) shows the 2003 share of the working age population made up by immigrants from
countries included in the 2004 European Union enlargement. Figure (b) shows the 2011 share of
the working age population made up by immigrants from countries included in the 2004 European

Union enlargement. The four shades of blue correspond to equally sized quartiles of these shares in
2011.



Figure A.3: 2011 EU-2004 immigrant shares by sector
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Notes: This Figure shows differences in immigrant shares across sectors.



Figure A.4: Sorting into firms within local labor market by sector cells
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Notes: This figure plots the share of immigrants in firms in 2011 against firms’ 2003 union density,
conditioning on local labor market by sector fixed effects.



Figure A.5: Immigrant-native differences in values and perceptions

(a) How do workers value different workplace characteristics?
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(b) To what extent do workers perceive unions as capable of improving job characteristics?
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Notes: These figures show results from a survey conducted by Dodini et al. (2024c). Figure (a)
reports results from a survey question where respondents were asked to allocate one hundred units
across four different dimensions of jobs based on how much they value each dimension. Figure (b)
reports results from a survey question where respondents were asked to report the extent that they
believe that unions are capable of affecting the same four dimensions of jobs: salary, job security,
promotions, and work environment.



Figure A.6: Sorting into occupations within firms

(a) Non-union share and occupational sorting within firms over time
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Notes: Figure (a) plots coefficients from a regression studying the relationship between the 2003
occupation-firm-share of non-union members and immigrant sorting. We estimate each year’s co-
efficient in separate regressions specified as EUZ** = SNONUNION2003,; 4 v, + Aj + €of.
Figure (b) plots the result underlying the coefficient in 2005 from Figure (a).



Figure A.7: Shift-share estimates for the sorting of new immigrants into firms and local labor
markets

(a) Based on pre-share of immigrants from EU 2004 coun-
tries in local labor markets (b) Based on pre-shares of any immigrants in firms
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Notes: Figure (a) and (b) report event-study coefficients from regression equations which study how
shares of immigrants in 2003 predict the sorting of immigrants from new EU enlargement countries
after 2004 into local labor markets (a) and into firms (b). The "shift" in both specifications comes
from the annual growth rate in immigrants from EU 2004 countries. The "shares" in Figure (a)
are the share of immigrants from 2004 EU enlargement countries in two-digit occupation code by
local labor market cells in 2003, while the "shares" in Figure (b) are the overall share of immigrants
in each firm, also in the 2003. See Goldsmith-Pinkham et al. (2020) or Jaeger et al. (2018) for
methodological discussions concerning the use of shift-share or "Bartik" style instruments.



Figure A.8: Firm input event studies: Minority versus majority firms
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Notes: These figures report differences in the changes in firm inputs between firms with a minority
versus majority of workers as union members in the baseline period year-by-year, following Equa-
tion 1. Firm inputs are measured as a percent of baseline, with firms no longer operating included in
the sample but receiving the value zero.



Figure A.9: Firm input substitution and complementarity: Minority versus majority firms
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Notes: These figures report differences in the changes in firm inputs between firms with a minority
versus majority of workers as union members in the baseline period year-by-year, following Equa-
tion 1. Firm inputs are measured as a percent of baseline, with firms no longer operating included in
the sample but receiving the value zero.



Figure A.10: Firm labor scale-up: Minority versus majority firms

(a) Labor share of costs (b) Labor share of revenues
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Notes: These figures report differences in the changes in firm inputs between firms with a minority
versus majority of workers as union members in the baseline period year-by-year, following Equa-
tion 1. Firm inputs are measured as a percent of baseline, with firms no longer operating included in
the sample but receiving the value zero.
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Figure A.11: Firm output event studies: Minority versus majority firms

(a) Profit (b) Labor market share
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Notes: These figures report differences in the changes in firm outputs between firms with a minority
versus majority of workers as union members in the baseline period year-by-year, following Equa-
tion 1. Firm outputs are measured as a percent of baseline, with firms no longer operating included
in the sample but receiving the value zero.
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Figure A.12: Event studies — binary union instrument
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Notes: These figures report differences in the changes in worker outcomes between incumbent work-

ers from firms with a minority versus majority of workers as union members in the baseline period

year-by-year, following Equation 3.
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Figure A.13: Effects of immigration on union membership

(a) Raw differences in union membership between firm
type
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Notes: These figures show trends in union membership amongst incumbent workers in union minor-
ity and union majority firms. Figure (a) plots the raw data. Figure (b) estimates a simple event-study
plot, without any controls besides firm effects. Figure (c) estimates an event-study with both sector-
by-year and municipality-by-year, and, as in the main specification, with individual and age fixed
effects.
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Figure A.14: EU-2004 immigrant wages: Distance from lowest hourly wages in firm-occupation-
year cell
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Notes: This figure shows the association between the hourly wages of immigrants from 2004 EU
enlargement countries compared to the minimum wage of other workers in each occupation-firm-
year cell for the years after 2003. Standard errors are clustered at the firm level.
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Table A.1: Differences between union minority and union majority firms

Union minority Union majority  Difference p-value
Panel A: Firms

Firm size 41.18 84.71 -43.52 0.00
(123.48) (244.93)
Profit 3,699.57 16,814.86 -13,115.30  0.12
(66,145.65) (544,655.41)
Profit per worker 35.39 38.44 -3.05 0.75
(524.16) (410.32)
Firm FE -0.05 0.00 -0.05 0.00
(0.16) (0.14)
Mean sector profit 5,828.21 13,688.85 -7,860.64 0.00
(56,393.13) (104,233.76)
Mean wages 269.18 283.50 -14.32 0.12
(548.88) (329.68)
Mean worker FE -0.15 0.01 -0.17 0.00
0.47) (0.35)
Separation rate 0.06 0.04 0.02 0.00
(0.03) (0.02)
Firms 4,110 5,041

Panel B: Workers

Immigrant 0.14 0.11 0.02 0.00
(0.34) (0.32)

Income rank 0.58 0.70 -0.12 0.00
(0.24) (0.21)

College degree 0.19 0.22 -0.03 0.00
(0.39) (0.41)

Age 36.40 41.53 -5.13 0.00
(12.12) (11.46)

Male 0.57 0.71 -0.14 0.00
(0.50) (0.45)

Workers 94,970 266,936

Notes: This table reports the mean and standard deviation of characteristics of firms and workers in
our sample in 2003. The sample is restricted to firms which operated each year in the pre-period,
had at least fifteen workers in the pre-period and are not in the public sector.
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Table A.2: Immigrant sorting: sensitivity to specification, sample, and definitions

Minority union Non-union share
(D (2) (3) “4) 5 (6) (7) (8) 9)
Panel A: Worker share from EU 2004 countries, 2011
EU 2004 share  0.011 0.011 0.011 0.009 0.010 0.029 0.034 0.033 0.028

(0.001) (0.002) (0.002) (0.002) (0.002) (0.003) (0.004) (0.004) (0.004)
Panel B: Worker share from EU 2004 accession countries, 2011 — surviving firms
EU 2004 share 0.014  0.012  0.012  0.009 0.013 0.037 0.036 0.036  0.030
(0.002) (0.002) (0.002) (0.002) (0.002) (0.004) (0.005) (0.005) (0.005)
Panel C: Worker share from EU 2004 accession countries, 2011 — of baseline size
EU 2004 share  0.008  0.012  0.011 0.006  0.007 0.027 0.043 0.042 0.028
(0.005) (0.004) (0.004) (0.005) (0.006) (0.012) (0.011) (0.011) (0.015)

Year Yes Yes Yes

Sector by year Yes Yes Yes Yes Yes Yes
Firm Yes Yes Yes Yes Yes
Muni. by year Yes Yes
SDID weights Yes

Notes: This table reports difference-in-differences estimates of how workers sort into different firms
after the 2004 enlargement of the European Union, based on the baseline share of workers at each
firm who are union members. Columns (1)-(5) split firms into two categories, minority union and
majority union and report the relative difference in EU 2004 immigrant shares in 2011. Columns
(6)-(9) report estimates from a specification taking advantage of a continuous measure of baseline
union membership rates at each firm. Columns (1) and (6) include only year fixed effects. Columns
(2) and (7) include sector by year fixed effects. Columns (3) and (8) correspond to those in our main
results and include sector by year as well as firm fixed effects. Columns (4) and (9) include both
sector by year as well as municipality by year fixed effects in addition to firm fixed effects. Column
(5) reports results from a synthetic difference-in-differences specification which compares minority
union and majority union firms; this specification is closest to the specification in Column 1, but
assigns different weights to firms following Arkhangelsky et al. (2021). Panel A includes the full
set of firms in our estimation sample, and defines the share (between zero and one) of immigrants
from EU 2004 accession countries based on firm size in 2011. Panel B is otherwise similar to Panel
A, but restricts the sample to firms still operating in 2011. Panel C defines the worker share from
EU 2004 accession countries based on firm size at baseline; since firms can grow or shrink, these
outcomes are no longer restricted to the range between zero and one.
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Table A.3: Assessing the potential of unobserved firm characteristics to explain sorting

Baseline effect Controlled effect Identified 0 for 5 = 0 given

(s.e) ] R?] (s.e)[ R? ] set RM% = 13x R
Minority union  0.011*%*%(0.002)[0.168]  0.012**%(0.002)[0.238] [0.012, 0.012] -17.285
Non-union share  0.033***(0.004)[0.172] 0.035**%*(0.005)[0.240] [0.037, 0.035] -18.902

Notes: This table reports estimates of immigrant sorting to firms from regressions with and without
controls for observable characteristics of firms beyond union density and sector. The variables we
include are the log of firm size and the log of the profitability of the firm, as well as sector by year
fixed effects. Following Oster (2019), these are used to estimate the identified set and magnitude
of the potential bias required in unobservable firm characteristics required to change the sign of our
estimate. See Table 3 in Oster (2019) for additional information on how to interpret these estimates.
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Table A.4: Difference in 2003 income rank based on firm type and immigrant status

©)) 2 3)

Minority union -0.083 -0.064  -0.058
(0.000)  (0.000)  (0.000)
p-value 0.000 0.000 0.000

Minority union X immigrant  -0.047 -0.036 -0.032
(0.001) (0.001) (0.001)

p-value 0.000 0.000 0.000
Age-gender FE Yes Yes Yes
Immigrant Yes Yes Yes
Education FE No Yes Yes
Occupation FE No No Yes
Workers 452,646 452,646 439,216

Notes: This table reports the difference in income rank between workers from EU 2004 enlargement
countries and other workers across all firms in 2011. All specifications control for age and gender
non parametrically and include an indicator variable for immigrant status. Column (2) includes addi-
tional controls for one digit education groups. Column (3) includes further controls for occupational
codes measured at the three-digit level.
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Table A.5: Immigrant sorting by worker power and firm power

(1) (2) 3) ) (5)
Union minority firm 0.011 0.006  0.009 0.006  0.007
(0.002) (0.002) (0.002) (0.002) (0.002)
p-value 0.000 0.000 0.000 0.009 0.000
Interaction term with high level of:
LLM-occupation HHI 0.024
(0.005)
p-value 0.000
Dodini et al., (2024) task HHI 0.010
(0.004)
p-value 0.010
Bassier et al., (2022) firm power 0.005
(0.004)
p-value 0.133
Product market share HHI 0.017
(0.005)
p-value 0.000
Firm FE Yes Yes Yes Yes Yes
Sector X Year FE Yes Yes Yes Yes Yes
Concentration term X Year FE No Yes Yes Yes Yes
Firms 9,026 9,026 9,026 5,498 9,026
Observations 18,052 18,052 18,052 10,996 18,052

Notes: This table reports estimates of immigrant sorting (EU 2004 immigrant share, measured in
2011) by both worker power and firm power, both as measured at baseline. Worker power is mea-
sured as a function of union density at each firm at baseline, and we classify firms with less worker
power as those where a minority of their workers are members of a union. We use various measure
of firm power. First, we use a standard measure of monopsony power based on the local labor mar-
ket and occupation HHI index for each firm’s occupation mix. Second, we use a similar measure of
monopsony power, but this time base it on task-clusters rather than directly on occupations Dodini
et al. (2024a). Third, we use a measure of firm power based on separation rates, following Bassier
et al. (2022). Fourth, we complement measures based on labor market power with a measure of
product market power based on revenue shares within the sector and local labor market. We binarize
all these measure of firm power before interacting them with our binary measure of worker power.
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Table A.6: Union density and immigrant sorting: Union due subsidy instrument

Effect on firm Effect on firm

union density EU-2004 worker share
Union dues instrument -13.005 0.030

(2.292) (0.008)

p-value 0.000 0.000
Firm FE Yes Yes
Year FE Yes Yes
Sector FE Yes Yes
Observations 74,775 74,775

Notes: This table reports the effect of union dues on union density and immigrant sorting. We
instrument for union dues using changes in the subsidies to union dues (Barth et al., 2020). The

sample uses all firms in our main estimation sample for the years 2000-2011, and fixed effects for
firm, year, and sector.
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Table A.7: Difference in 2011 income rank between immigrants from EU 2004 accession countries
and other workers

(D (2) (3) “4) 5
Panel A: All firms

Immigrant -0.127  -0.047  -0.088  -0.084  -0.057
(0.001)  (0.001) (0.001) (0.001) (0.001)

p-value 0.000 0.000 0.000 0.000 0.000

Workers 897,798 897,798 596,210 540,589 505,086

Panel B: Union minority firms

Immigrant -0.127  -0.113 -0.071 -0.058  -0.039

(0.002) (0.002) (0.002) (0.002) (0.002)
p-value 0.000 0.000 0.000 0.000 0.000
Workers 70,172 70,172 66,560 70,126 66,522

Panel C: Union majority firms

Immigrant -0.174 -0.181 -0.112 -0.075 -0.053
(0.002) (0.002) (0.002) (0.002) (0.002)
p-value 0.000 0.000 0.000 0.000 0.000
Workers 145,946 145,946 141,797 145,896 141,752
Age-gender FE Yes Yes Yes Yes Yes
Education FE No Yes Yes Yes Yes
Occupation FE No No Yes No Yes
Firm FE No No No Yes Yes

Notes: This table reports the difference in income rank between workers from EU 2004 enlargement
countries and other workers across all firms in 2011. All specifications control for age and gender
non parametrically. Column (2) includes additional controls for one digit education groups. Column
(3) includes further controls for occupational codes measured at the three-digit level. Column (4)
replaces occupation codes with firm fixed effects. Column (5) includes both firm and occupation
fixed effects, in addition to demographic and educational controls.
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Table A.8: Comparing new workers from EU 2004 enlargement countries to other new workers in
union minority firms

Mean for other Difference
new workers  EU 2004 - other p-value

Age 31.70 0.91 0.00
(0.14)

Male 0.52 0.03 0.00
(0.01)

College degree 0.23 0.06 0.00
(0.01)

Manager 0.04 -0.03 0.00
(0.00)

Occupation income rank 0.49 -0.01 0.00
(0.00)

Hourly wage 213.53 -12.05 0.00
(3.26)

Hours worked 28.41 2.55 0.00
(0.13)

Income rank 0.47 0.03 0.00
(0.00)

Controls Firm FE

Workers 109,939 7,193

Notes: This table reports differences between new workers from EU 2004 enlargement countries
and other new workers in union minority firms using data from 2011 and a regression specification
with firm fixed effects.
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Table A.9: Comparing new workers in union minority firms from EU 2004 enlargement countries
to new workers in union majority firms

Mean for new workers Difference between
in other firms EU 2004 in union minority - other p-value

Age 36.38 -2.98 0.00
(0.15)

Male 0.59 -0.06 0.00
(0.01)

College degree 0.29 0.06 0.00
(0.01)

Manager 0.05 -0.03 0.00
(0.00)

Occupation income rank 0.56 -0.04 0.00
(0.00)

Hourly wage 247.59 -28.83 0.00
(2.72)

Hours worked 32.21 -0.48 0.00
0.11)

Income rank 0.58 -0.06 0.00
(0.00)

Controls Sector FE

‘Workers 255,268 7,193

Notes: This table reports differences between new workers from EU 2004 enlargement countries in
union minority firms and new workers in union majority firms using data from 2011 and a regression
specification with sector fixed effects.
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Table A.10: Firm outcomes, 2011 — non-union share instrument

Non-union share

p-value
Firms
Observations

Non-union share

p-value
Firms
Observations

Panel A: Firm inputs

Share other Firm Mean Hourly
immigrants  Employees man hours wages wages
-0.002 0.319 0.532 0.387 0.306
(0.007) (0.046) (0.136) (0.044) (0.059)
0.776 0.000 0.000 0.000 0.000
9,026 9,026 8,980 9,026 9,026
18,052 18,052 17,960 18,052 18,052

Panel B: Input substitution and complementarity
Total

Materials Capital Machines  personnel costs Revenue
0.267 0.536 0.068 0.440 0.490
(0.079) 0.077) (0.105) (0.051) (0.067)
0.001 0.000 0.519 0.000 0.000
9,026 9,026 9,026 9,026 9,026
18,052 18,052 18,052 18,052 18,052

Panel C: Labor scale up

Labor share  Labor share Mean Hours per Revenue per
of costs of revenues worker FE worker worker hour
Non-union share 0.247 0.420 0.052 0.282 0.191
(0.031) (1.319) (0.035) (0.038) (0.077)
p-value 0.000 0.750 0.135 0.000 0.013
Firms 9,026 7,643 4,944 8,980 9,026
Observations 18,052 15,286 9,888 17,960 18,052
Panel D: Firm output
Labor Product Board Firm
Profit market share market share  compensation survival
Non-union share 1.093 0.039 0.052 0.131 0.205
(2.091) (0.005) (0.011) (0.029) (0.024)
p-value 0.601 0.000 0.000 0.000 0.000
Firms 9,026 9,026 9,026 9,026 9,026
Observations 18,052 18,052 18,052 18,052 18,052
Firm FE Yes Yes Yes Yes Yes
Sector X Year FE Yes Yes Yes Yes Yes

Notes: This table reports difference-in-differences estimates of the effects of immigration on firms
based on the baseline share of union membership following the specification in Equation 2. For all
outcomes, the end-line measure is from 2011, while the baseline measure is in 2003. All estimates
are for the full population of firms in the estimation sample, with outcomes coded to zero when a

firm is no longer operational. See Table A.2 for effects on EU 2004 share.
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Table A.11: Firm outcomes, 2011 — union share instrument (surviving firms only)

Non-union share

p-value
Firms
Observations

Non-union share

p-value
Firms
Observations

Panel A: Firm inputs

Share other Firm Mean Hourly
immigrants  Employees man hours wages wages
-0.014 0.117 0.363 0.182 0.065
(0.007) (0.051) (0.181) (0.038) (0.068)
0.053 0.023 0.045 0.000 0.341
6,608 6,608 6,589 6,608 6,608
13,216 13,216 13,178 13,216 13,216

Panel B: Input substitution and complementarity
Total

Materials Capital Machines  personnel costs Revenue
-0.115 0.290 -0.115 0.191 0.199
(0.098) (0.089) (0.145) (0.052) (0.072)
0.242 0.001 0.427 0.000 0.006
6,608 6,608 6,608 6,608 6,608
13,216 13,216 13,216 13,216 13,216

Panel C: Labor scale up

Labor share  Labor share Mean Hours per Revenue per
of costs of revenues worker FE worker worker hour
Non-union share 0.132 0.132 0.054 0.082 -0.219
(0.025) (1.832) (0.036) (0.038) (0.092)
p-value 0.000 0.942 0.128 0.032 0.017
Firms 6,608 5,620 4,679 6,589 6,608
Observations 13,216 11,240 9,358 13,178 13,216
Panel D: Firm output
Labor Product Board Firm
Profit market share market share  compensation survival
Non-union share 1.973 0.014 -0.009 0.090
(2.934) (0.005) (0.010) (0.038)
p-value 0.501 0.002 0.352 0.018
Firms 6,608 6,608 6,608 6,608
Observations 13,216 13,216 13,216 13,216
Firm FE Yes Yes Yes Yes Yes
Sector X Year FE Yes Yes Yes Yes Yes

Notes: This table reports difference-in-differences estimates of the effects of immigration on firms
based on the baseline share of union membership following the specification in Equation 2. For all
outcomes, the end-line measure is from 2011, while the baseline measure is in 2003. All estimates
are for the only for firms which survive through the year 2011. See Table A.2 for effects on EU 2004

share.
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Table A.12: Effects on incumbent workers — binary union split without individual FE

Occupation
Income income Change
rank Employment Manager rank firms

Union minority firm, 2011 0.007 -0.000 0.027 0.001 0.038

(0.002) (0.000) (0.003) (0.002) (0.022)
p-value 0.002 0.184 0.000 0.711 0.090
Individual FE
Muni. X Year FE Yes Yes Yes Yes Yes
Sector X Year FE Yes Yes Yes Yes Yes
Age FE Yes Yes Yes Yes Yes
Workers 158,658 158,658 158,658 156,338 158,658
Observations 317,317 317,317 317,317 312,677 317,317

Notes: This table reports difference-in-differences estimates of the effects of the effects of immigra-
tion on incumbent workers from union minority versus union majority firms following the specifica-
tion in Equation 4. For all outcomes, the end-line measure is from 2011, while the baseline measure
is in 2003. Standard errors from specifications with errors clustered at the firm level.
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Table A.13: Effects on incumbent workers — union share with individual FE

Occupation
Income income Change
rank Employment Manager rank firms
Panel A: With individual fixed effect
Non-union share, 2011 0.018 -0.001 0.059 0.005 0.038
(0.005) (0.001) (0.006) (0.005) (0.022)
p-value 0.001 0.130 0.000 0.307 0.090
Individual FE Yes Yes Yes Yes Yes
Muni. X Year FE Yes Yes Yes Yes Yes
Sector X Year FE Yes Yes Yes Yes Yes
Age FE Yes Yes Yes Yes Yes
Workers 137,052 137,052 137,052 132,916 158,658
Observations 274,104 274,104 274,104 265,833 317,317

Panel B: Without individual fixed effect

Non-union share, 2011  0.023 -0.001 0.068 0.009 0.040
(0.005) (0.001) (0.006) (0.005) (0.052)
p-value 0.000 0.144 0.000 0.095 0.436
Individual FE
Muni. X Year FE Yes Yes Yes Yes Yes
Sector X Year FE Yes Yes Yes Yes Yes
Age FE Yes Yes Yes Yes Yes
Workers 158,658 158,658 158,658 156,338 158,658
Observations 317,317 317,317 317,317 312,677 317,317

Notes: This table reports difference-in-differences estimates of the effects of the effects of immigra-
tion on incumbent workers from union minority versus union majority firms following the specifica-
tion in Equation 4. For all outcomes, the end-line measure is from 2011, while the baseline measure
is in 2003. Standard errors from specifications with errors clustered at the firm level.
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Table A.14: Effects of immigration on union membership

@ 2 2 “
Union minority firm, 2011 0.117 0.090 0.105 0.081
(0.006)  (0.006) (0.006)  (0.006)
[0.003] [0.004] [0.004] [0.004]

p-value firm clusters 0.000 0.000 0.000 0.000
p-value person clusters 0.000 0.000 0.000 0.000
Individual FE Yes Yes Yes Yes
Age FE Yes Yes Yes Yes
Muni. X Year FE Yes Yes
Sector X Year FE Yes Yes
Workers 156,522 137,052 156,522 137,052
Observations 313,045 274,104 313,045 274,104

Notes: This table reports estimates of the differential effects of immigrant inflows on incumbent
workers later union membership in minority union and majority union firms, as classified at base-
line. Specification (1) includes age and individual FE. Specification (2) adds additional FE for
municipality-by-year interactions. Specification (3) adds additional FE for sector-by-year interac-
tions. Specification (4) includes both interacted sets of fixed effects simultaneously.
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Table A.15: Minority versus majority union firms — immigrants versus natives

Occupation
Income income Change
rank Employment Manager rank firms
Natives 0.005 -0.000 0.024 0.001 0.018
(0.002) (0.000) (0.003) (0.002) (0.021)
Immigrants 0.009 -0.000 0.013 -0.005 0.032

(0.005) (0.001) (0.008) (0.004) (0.026)

p-value difference (firm) 0.422 0.941 0.154 0.054 0.353
p-value difference (person)  0.342 0.943 0.162 0.024 0.205
Individual FE Yes Yes Yes Yes Yes
Muni. X Year FE Yes Yes Yes Yes Yes
Sector X Year FE Yes Yes Yes Yes Yes
Age FE Yes Yes Yes Yes Yes
Workers 137,052 137,052 137,052 132,916 137,052
Observations 274,104 274,104 274,104 265,833 274,104

Notes: This table reports heterogeneity in the difference-in-differences estimates of the effects of
the effects of immigration on incumbent workers from union minority versus union majority firms
following the specification in Equation 4. For all outcomes, the end-line measure is from 2011,
while the baseline measure is in 2003. P-values, both with individual and firm level clustering, for
the difference in the effects for the two groups are reported.
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Table A.16: Minority versus majority union firms — old versus young

Occupation
Income income Change
rank Employment Manager rank firms
Young 0.004 -0.000 0.028 0.003 0.031
(0.002) (0.000) (0.004) (0.002) (0.021)
Old 0.012 -0.001 0.002 -0.010 -0.036

(0.004) (0.001) (0.007) (0.003) (0.031)

p-value difference (firm) 0.055 0.688 0.001 0.000 0.006
p-value difference (person)  0.002 0.685 0.000 0.000 0.000
Individual FE Yes Yes Yes Yes Yes
Muni. X Year FE Yes Yes Yes Yes Yes
Sector X Year FE Yes Yes Yes Yes Yes
Age FE Yes Yes Yes Yes Yes
Workers 137,052 137,052 137,052 132,916 137,052
Observations 274,104 274,104 274,104 265,833 274,104

Notes: This table reports heterogeneity in the difference-in-differences estimates of the effects of
the effects of immigration on incumbent workers from union minority versus union majority firms
following the specification in Equation 4. For all outcomes, the end-line measure is from 2011,
while the baseline measure is in 2003. P-values, both with individual and firm level clustering, for
the difference in the effects for the two groups are reported.
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Table A.17: Minority versus majority union firms — higher wage versus lower wage

Occupation
Income income Change
rank Employment Manager rank firms
Low/middle wage 0.010 -0.001 0.015 0.005 0.031
(0.003) (0.000) (0.003) (0.003) (0.021)
High wage -0.009 0.000 0.044 -0.006 -0.036

(0.003) (0.000) (0.006) (0.003) (0.031)

p-value difference (firm) 0.000 0.065 0.000 0.024 0.006
p-value difference (person)  0.000 0.081 0.000 0.000 0.000
Individual FE Yes Yes Yes Yes Yes
Muni. X Year FE Yes Yes Yes Yes Yes
Sector X Year FE Yes Yes Yes Yes Yes
Age FE Yes Yes Yes Yes Yes
Workers 137,052 137,052 137,052 132,916 137,052
Observations 274,104 274,104 274,104 265,833 274,104

Notes: This table reports heterogeneity in the difference-in-differences estimates of the effects of
the effects of immigration on incumbent workers from union minority versus union majority firms
following the specification in Equation 4. For all outcomes, the end-line measure is from 2011,
while the baseline measure is in 2003. P-values, both with individual and firm level clustering, for
the difference in the effects for the two groups are reported.
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Table A.18: Production technology across firms

OLS Rovigatti and Mollisi (2018)
Minority Majority Minority Majority
union firms union firms union firms union firms

Firm size 0.344 0.369 0.336 0.387
(0.006) (0.006) (0.035) (0.030)

Assets 0.341 0.368 0.167 0.376
(0.007) (0.005) (0.085) (0.138)

Machinery 0.012 -0.013 0.019 0.001
(0.003) (0.002) (0.012) (0.012)

Materials 0.312 0.326 0.377 0.342
(0.004) (0.003) (0.035) (0.027)

Investment 0.020 0.023
(0.049) (0.046)

Notes: This table reports estimates of CES production technology in minority union and majority
union firms — as measured at baseline. These estimates use data from the prior to 2004, and with
all variables measured in logs. The first two columns report OLS estimates from an OLS regression,
the third and fourth columns which use the approach from Rovigatti and Mollisi (2018).
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