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1 Introduction

Worker wages are determined through bargaining between employers and employees. These
two parties have fundamentally different interests. Employees strive to get as much as possible,
and employers aim to provide as little as possible. The outcome of all such negotiations, therefore,
depends on the relative strength of the two parties.

Modern empirical research has provided clear evidence on both the role of employer power
(arising from labor market concentration and/or labor market frictions) as well as employee power
(arising from unionization or the threat of union organizing).! However, despite centuries of the-
oretical discussions on the interplay of these forces in the labor market—from Smith (1776) and
Robinson (1933) to Freeman and Medoff (1984)—no empirical research has provided a causal
framework for studying these interactions. This is primarily due to a lack of detailed data coupled
with the difficulty of obtaining exogenous variation in unionization across differently concentrated
markets.

This paper brings together and bridges the literatures on employer power and employee power
by empirically examining the effect of unions on earnings, employment, and inequality across dif-
ferently concentrated labor markets. We are motivated to study this topic because a union’s ability
to influence wages may act as a countervailing force to the monopsony conditions that characterize
a wide—and growing—range of labor markets. At the same time, the ability of unions to coun-
teract a firm’s monopsony power is theoretically ambiguous. In a labor market characterized by
strong monopsonistic competition, there will be significant rents for unions to extract (due to the
presence of abnormal profits) but the union’s ability to extract these rents may be minimal (due to
the lack of viable employee outside options that can be used as leverage).” In a more competitive
market, on the other hand, there will be minimal rents, but the unions’ ability to secure those rents
may be greater.

Understanding a union’s ability to counteract the monopsony power of firms will improve our
understanding of the dynamics of labor markets and facilitate the design of optimal labor market
policies. Specifically, the wage markdown generated by imperfect competition represents a market
failure in which workers are paid less than their marginal revenue product. A rapidly growing lit-
erature has provided strong evidence of such wage-setting behavior among employers, suggesting
that the macroeconomic consequences of firm power are substantial (e.g., Schubert et al. (2020);
Prager and Schmitt (2021); Stansbury and Summers (2020); Dodini et al. (2024)). In theory, unions
may be able to correct the market failure generated by imperfect competition by counter-balancing

the monopsony power of employers, pushing the economy closer to the competitive equilibrium.

'For employer power, see e.g. Schubert et al. (2020); Prager and Schmitt (2021); Caldwell and Danieli (2024);
Dodini et al. (2024); Jarosch et al. (2024). For employee power, see e.g. Fortin et al. (2022); Lee and Mas (2012).

>The idea of wages being determined, in part, by the sharing of quasi-rents has a long history, with notable
examples including the works of, for example, Van Reenen (1996) and Abowd and Lemieux (1993).



This would generate higher worker wages and employment levels, leading to a more efficient allo-
cation of resources conducive to higher economic growth. This stands in stark contrast to a union
wage premium in a perfectly competitive market. In such markets, union-induced changes in wage
levels would introduce new inefficiencies in the absence of pure union productivity effects.’

To empirically investigate the effect of unionization across differentially concentrated markets,
we use detailed longitudinal employer-employee matched data from Norway—including detailed
information on union membership, union dues, and each worker’s occupation. We then leverage
changes in the tax deduction for union dues set by the national government of Norway, which led
to a quadrupling of the maximum deduction between 2002 and 2010. These changes significantly
reduced the monetary cost of joining a union for workers whose union dues subsidies were previ-
ously bounded by the deduction cap (Barth et al., 2020). This means that workers at firms whose
union dues were high prior to these exogenous changes were more intensely “treated” relative to
those with lower baseline union dues. This distinction in exposure generates exogenous variation
in the incentive to join a union for individual workers depending on the firm at which the worker
was employed and, therefore, different exogenous shifts in union densities across firms. By in-
teracting the exogenous shift in unionization with baseline firm measures of local labor market
concentration, which we measure via a Herfindahl-Hirschman Index, we can analyze the role of
unions across markets with different degrees of labor market concentration. As an alternative ap-
proach to our HHI-based analysis, we also estimate and use separation elasticities in response to
firms’ wage policies based on Bassier et al. (2022)), where separation elasticities closer to zero
(inelastic) are indicative of the firm’s market power over incumbent workers. Our results align
well across these two approaches.

The practical implementation of our empirical approach proceeds in two parts. In the first part,
we model the decision-making process of individual workers and how they respond to changes
in the cost of joining a union. We use these results to obtain our group-level treatment intensity
measure (predicted firm-level union density). In the second part, we use this intensity measure
in our outcome regressions for workers within the firm. Our sequence of estimation is important
because each membership decision is a function of the specific worker’s own preferences and
behaviors, and the firm exposure/intensity measure is thus determined by a series of individual
responses to a change in incentives.

To ensure that our results are not an artifact of the particular modeling choice described above,
we also present results from two alternative approaches. First, we take a “kitchen sink™ approach
and estimate a saturated fixed effects model that leverages only within-person, within-firm vari-

ation in individual union membership status in response to reductions in firm-specific changes

3Changes in wages from unionization are analogous to changes in minimum wages set by policy for low-wage
workers. A lack of substantial negative employment effects (e.g., Cengiz et al. (2019; 2022)) and significant pass-
through of price increases to consumers (e.g., in Harasztosi and Lindner (2019)) is suggestive of firm power either in
the labor market or product market.



in net membership costs. This approach also flexibly controls for industry-specific trends and
shocks. Similar to our main approach, firm-level union density is simply an aggregation of indi-
vidual choices, and we model the effect of this density on earnings. Second, we abstract away
from individual-level membership choices and instead employ a split-sample 1V strategy. Here,
we model firm-level union density changes in response to subsidy-induced reductions in the net
union dues at the firm in one half of the sample and then use the model parameters to predict firm-
level union density and measure the effects of union density on earnings at the individual level
in the other half of the sample. Each of these alternative approaches has certain advantages and
disadvantages relative to our preferred specification, which we discuss in detail. Encouragingly,
the results presented in this paper do not depend on which of these three approaches we employ.

The core finding of our analysis across all three specifications is that high levels of unionization
mitigate the negative effects of labor market concentration on earnings. This suggests that unions
play an important role in correcting market failures induced by imperfect competition. Figure
I illustrates this result, demonstrating that as predicted unionization increases in response to the
government subsidies, the slope of the concentration-earnings gradient becomes flatter and far
less significant. This is because unions can extract more rents when labor market concentration
is high, despite possibly having lower bargaining leverage in these concentrated markets (Aghion
et al., 1998; Yamaguchi, 2010). Unions are thus able to reduce the inequality in bargaining power
in concentrated markets. Consistent with monopsony theory, the wage effect is accompanied by
positive intensive margin employment effects in concentrated markets. At the same time, in the
private sector, the effect on employment probabilities (extensive margin) is less negative.

We present five novel results in support of this finding. First, we show that changes in tax sub-
sidies for union members in Norway have a substantial effect on workers’ willingness to unionize.
Specifically, increasing the annual union subsidy by NOK 1,000 ($120 in 2015) leads to an in-
crease in a worker’s probability of unionizing by approximately 10 percentage points. We also
validate this finding externally through a survey of 5,200 Norwegian workers in which we back
out the price sensitivity of union membership through hypothetical scenario analyses. The effect
is considerably larger in markets that experience monopsonistic competition both in the adminis-
trative data and in the survey. These results are consistent with the notion that workers expect a
higher return to union membership in concentrated markets where employers have more power.

Second, we find that a 1 percentage point exogenous increase in firm union density generates
an increase in individual annual earnings of 1.9 percent. This offers new causal evidence on the
union earnings premium in an entire country across all sectors and industries. Most of the union
wage premium loads upon highly concentrated markets. Specifically, a 1 percentage point increase
in union density raises annual earnings by 1.3 percent in non-concentrated markets and by 2.8
percent in the most concentrated markets. The gradient over concentration is primarily driven by

the private sector. This result supports the theory that the greater the labor market imperfection,



the greater the amount of firm rent unions are able to extract —despite relatively weaker baseline
worker bargaining leverage in these labor markets.

Third, we combine our labor market data with firm-level revenue data and explore the relative
impact of product market concentration (proxied by industry-level revenue shares) and labor mar-
ket concentration on the union wage premium. Prior literature has provided suggestive evidence
of a strong correlation between labor and product concentration at the firm level (e.g., Marinescu
et al. (2021); Lipsius (2018); Qiu and Sojourner (2019)), and understanding to what extent unions
extract product rent versus labor rent is of independent interest. Our results suggest that unions
are successful in extracting both labor and product rents from the firm, but that labor market rents
exhibit the most robust relationship across specifications. We believe that this is a novel find-
ing with important policy implications: unions’ ability to extract rent and reallocate this rent to
their members depends not only on the extent of market imperfections but also on whether these
imperfections are driven by labor market concentration or by product market concentration.

Fourth, we show that firms in concentrated markets respond to an increase in union density
and worker earnings by raising employment the following year on the intensive margin. In non-
concentrated markets, they reduce employment on this margin. At the same time, in the private
sector, the effect on employment probabilities (extensive margin) is less negative. These results
are broadly consistent with classical monopsony models which predict underemployment in con-
centrated markets, but align most closely with recent bargaining-based models of employer power
in which unions primarily shift the division of rents (e.g., Jarosch et al. (2024)).

Finally, we document important heterogeneity across worker and firm type. The modest union
wage premiums that exist in competitive labor markets disproportionately accrue to high-skilled
and white-collar workers. As market concentration increases, more of the additional rents that
unions extract go to lower-ability and blue-collar workers. In other words, unions have an inequality-
enhancing effect within firms and narrow subsectors in competitive markets, while this is not the
case in concentrated markets. Because the marginal union member is more likely to be in a concen-
trated market and lower in the wage distribution, local income inequality falls as union membership
rises, particularly in concentrated markets. Interestingly, we also find that the public-goods aspect
of union density is strongest in concentrated markets, where even non-members benefit from firm-
level unionization.* Using the semi-parametric approach of DiNardo et al. (1996), we show that the
tax-induced increase in union density significantly reduced nationwide earnings inequality relative
to the counterfactual.

This paper empirically brings together the modern research on labor market concentration and

unionization in labor markets. This allows us to substantially advance the existing knowledge

“We also find that if workers have low levels of social capital—as measured by occupational diversity in the
firm—unions extract less of the available rents in concentrated markets, highlighting the reduced leverage that arises
when unions are spread thin across multiple occupations and interests.



of the role of unions in shaping labor markets. Our main contribution is to provide a method
for identifying the causal effect of unions on worker earnings, employment, and inequality as
a function of employer concentration, demonstrating that unions may offset the market failure
induced by imperfect competition.’

We contribute to the existing literature in several ways. First, there is a rapidly growing litera-
ture that has directly measured labor market concentration and then examined how concentration
affects wages and employment (e.g., Schubert et al. (2020); Azar et al. (2020); Qiu and Sojourner
(2019); Rinz (2018); Prager and Schmitt (2021); Azar et al. (2022); Benmelech et al. (2022); Mari-
nescu et al. (2021); Hershbein et al. (2018); Bassanini et al. (2022); Dodini et al. (2024); Jarosch
et al. (2024)). On average, these studies show that labor market concentration reduces worker
wages and has negative effects on workers’ careers.

We advance the labor market concentration literature by demonstrating that unionization rates
as well as union wage premiums are larger in concentrated markets. This suggests that unions
may successfully act as a countervailing force to employer power. In addition, we document a
positive marginal union employment effect in the most concentrated markets. Our results reveal
that understanding the relationship between employer and employee power is imperative for iden-
tifying the direct impact that concentration and monopsony power may have on the dynamics of
labor markets and that one should not look at employer power or employee power in isolation. In
addition, our findings help us better understand the recent macroeconomic phenomena of a decline
in the share of income that is going to labor, an increase in measures of corporate valuations, a rise
in average profitability, and increases in measured markups. Specifically, based on our results and
consistent with (Stansbury and Summers, 2020), we find that a decline in relative worker power
would produce predictions similar to these observed trends. This is particularly noteworthy as the
average OECD country has witnessed a gradual decline in union density over recent decades.

Second, there is a small but impressive literature that causally identifies the union wage effect
through quasi-experimental research designs, using anything from regression discontinuity designs
related to close union elections (e.g., DiNardo and Lee (2004); Lee and Mas (2012); Frandsen
(2021); Sojourner et al. (2015)), propensity score matching techniques that directly control for
endogenous selection of workers into unions (e.g., Card and De La Rica (2006); Bryson (2002)),
instrumental variable methods for unionization based on Right-to-Work laws in the United States
(Fortin et al. (2022)), and changes in national union dues subsidies as a measure of unionization
probability (Barth et al. (2020)).°

>Some of the prior literature presents suggestive evidence of the relationship between wages and concentration in
more vs less unionized sectors (Qiu and Sojourner, 2019; Marinescu et al., 2021; Prager and Schmitt, 2021; Benmelech
et al., 2022) but does not attempt to parse the causal effect of unionization itself. Similarly, Azkarate-Askasua and
Zerecero (2022) develop a structural model using French data to posit counterfactuals for output and welfare in the
presence and absence of oligopsony and unions in the labor market.

®Farber et al. (2021) has also provided very interesting survey evidence on this question by developing a new and
novel historic database on union membership over the last 90 years.



We advance the union literature by providing the first causal estimates of the average union
density earnings premium in an entire country across all sectors and industries. We further develop
this literature by considering how the union wage premium differs across markets with different
degrees of concentration and document how inequality changes at the firm, local, and national
levels as union membership rates increase. The results can influence how we view the role of
unions in labor markets, as a union wage premium in a monopsonistic market may point to unions
correcting a market failure while a union wage premium in a competitive market may point to
unions causing a market failure. We, therefore, see our paper as opening up a new avenue of
research, exploring the dynamics of how the balance of power between employers and employees
impacts not only wages but also other types of non-pecuniary benefits and social goods, as well as

broader notions of labor market efficiency.

2 Background

2.1 Unions in Norway

Norway’s Working Environment Act governs worker rights in Norway and regulates both indi-
vidual employees and their contracts as well as unions and their collective bargaining agreements.
Similar to other countries, the stated goal of Norwegian labor unions is to strengthen members’
rights and work conditions, and they play an important role in, for example, contract negotiations.
All workers in Norway have the legal right to join a union, but they have to do so on a voluntary,
individual basis. Specifically, closed-shop agreements are not allowed, and the choice to join a
union is an individual one. In contrast to the private sector in the US in which firm unionization
requires a majority support through a union election, and in contrast to Germany in which a firm
either is covered by a union agreement or not, unions can operate and bargain on behalf of mem-
bers in Norwegian workplaces as long as there is a non-zero support for the union. On behalf of
their members, unions can negotiate not only wages but also help settle legal disputes and push for
better work conditions.

Unions are commonly structured by professional area or sector. Each individual local union is
linked to a federation of trade unions, and each federation is linked to one of four larger national
confederations of trade unions. The largest such employee association is the Norwegian Confeder-
ation of Trade Unions, covering approximately 50 percent of all unionized workers. This structure
is similar to other countries such as the United States, where, for example, the American Federal of
Labor and Congress of Industrial Organizations (AFL-CIO) coordinates and supports union efforts
across more than 50 individual unions spanning a range of professions.’

In the private sector, union density has been around 40 percent for the past several decades. In
the public sector, union density is approximately 80 percent. The union density rate differs across

sectors and industries, with almost 60 percent in the manufacturing sector and slightly less than

"See https://aflcio.org/about-us/our-unions-and-allies/our-affiliated-unions (accessed January 18, 2022).
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30 percent in the private services sector. More women than men are members of labor unions (57
percent versus 44 percent), partially reflecting women being more likely to sort into the public
sector. The unionization rate in Norway is not particularly high relative to other OECD countries
and is lower than the unionization rate in other Nordic countries such as Sweden.?

It is important to distinguish between union density and collective bargaining agreement (CBA)
coverage. Sectoral CBAs establish wage floors for entire industries, but they are not automatically
binding: firms become covered if they join an employer association, opt in voluntarily, or if a cer-
tain number of employees formally request coverage. Once covered, firms are expected to adhere
to the wage terms of the agreement. However, CBA coverage and union density are distinct—many
union members work in firms not covered by CBAs, and many firms with CBAs have relatively
low density. Moreover, local unions play a central role beyond the CBA itself, supporting annual
wage negotiations, facilitating discussions around working conditions, and influencing decisions
about hiring, firing, and internal wage progression. This distinction matters because wage-setting
in Norway reflects both centralized agreements and firm-level bargaining. Consistent with this,
Bhuller et al. (2022) show that only a small share of workers in CBA-covered firms have wages
close to contractual base rates; most earn 15-20% above those floors. Combined with our re-
sults, this suggests that while CBAs establish sectoral wage floors, heterogeneity in wage effects is
unlikely to be driven by differential enforcement of those floors.

In terms of collective bargaining, the most common wage determination process in Norway is
a two-step bargaining procedure. In the first step, sectoral collective bargaining agreements are
established at the national level, usually to set minimum wage guidelines for each occupation.
Failure to reach an agreement at this stage can result in strikes or lockouts. These agreements are
renegotiated every 2-4 years and are generally extended to include all individuals at firms who
participate in the negotiations (including non-union workers). Firms are obligated to participate in
the national collective bargaining agreements if at least 10 percent of the firm’s workforce requests
it. In the second step, firm-level negotiations take place in which local unions and employers
discuss not only firm-specific wage increases for union members but also have the flexibility to
discuss individual-specific and worker type-specific wage increases.” These negotiations usually
take place annually. Non-union employees do not have the right to participate or bargain in these
local negotiations, and it is up to the employer to adjust the pay of non-union workers as they
deem appropriate. This two-step process covers approximately 50 percent of the private sector

workforce.

80ne reason for this is that unemployment benefits are part of a union’s purview in other Nordic countries such as
Sweden, while they are governed by national law in Norway.

°To provide an example, every union member is invited to submit a wage and work compensation request to
their local union prior to the annual negotiations, along with a justification for the request. The union will assess
these requests and use them in their firm-level negotiations with the employer, prioritizing some workers over others
depending on how they view the submitted requests.



A further 30 percent of the private sector is not covered by any industry-wide collective bar-
gaining agreement at all, and all their bargaining takes place at the firm level. Thus, for 80 percent
of the private sector workforce (the 50 percent covered by the two-step bargaining process and
the 30 percent not covered by any sectoral agreement at all), individual firms and local unions can
have a substantial influence on wages and work conditions. The local bargaining component is cru-
cial for our study as it enables firms and unions to adjust wages and wage demands depending on
the degree of labor concentration in the market and based on worker performance and bargaining
power. Without this local negotiation feature, unions would not be able to adjust wage demands
based on local market conditions, something that would generate an attenuation bias and work
against us finding an effect.

To better understand the institutional context of our analysis and relate our results to prior lit-
erature, it should also be emphasized that Norwegian employers are legally obligated to recognize
and negotiate with local unions if they are present at the workplace, even with small numbers of
members. Hence, in contrast to the private sector in the US in which firm unionization requires
a majority vote in an election, unions can operate in Norwegian workplaces as long as there is
non-zero support for the union. Unionization in Norway is better viewed as a continuous measure
ranging from O (no union member at the firm) to 100 (all workers are members). The changes
we exploit for identification are changes along this continuous measure, in contrast to the all-or-
nothing union vote in the US context or the covered/not covered dichotomous nature of bargaining
coverage in some other European countries (e.g. Germany). Union density at a firm is particularly
meaningful during firm-level negotiations where firm-level union bargaining power is leveraged to
extract concessions. In this regard, Norwegian unions are relatively similar to those in the UK and
the rest of Scandinavia.

Historically, the national and sectoral wage agreements played a key role in setting worker
wages. Since the late 1990s, however, these agreements primarily serve the purpose of setting
industry-specific wage floors and ensuring a minimum wage increase for workers. Local negoti-
ations now account for more than 70 percent of total negotiated wage increases (Mogstad et al.,
2021). Recent work in Norway shows that wage floors appear to bind for only a small share of
workers (about 5-8%), and that wage drift is, on average, about 15% for the typical worker (Bhuller

et al., 2022), reflecting the importance of local negotiations above the industry mandates. '’

2.2 Union Tax Deductions

An interesting feature of Norwegian government policy regarding labor unions is the existence
of a tax deduction for union dues that acts as a subsidy for union membership. This deduction is
automatically entered on an individual’s tax return, making it very salient to the worker. In the mid-

2000s, the Norwegian government enacted a series of large increases in the maximum allowable

10Therefore, we believe that the industry wage floors in themselves play a minor role in wage-setting even among
our control group firms; we explore this directly in Section 5.



tax deduction for union dues. This maximum quadrupled from 2003 to 2010. The realized value
of the subsidies to workers depends on the union dues required of prospective members.

Our empirical strategy exploits changes in the maximum allowable tax deduction for union
dues enacted by the national government for identification. These changes significantly reduce the
counterfactual monetary cost of joining a union for those workers whose subsidies were previously
bounded by the tax deduction cap. In other words, workers at firms whose union dues were high
prior to the reform are more intensely “treated” by the reform relative to those with lower baseline
union dues. This distinction generates exogenous variation in predicted union membership rates
for workers and, therefore, different union densities across firms. We use this exogenous variation
in union density to identify the effects of union density on earnings in concentrated versus more
competitive labor markets. Importantly, these policy reforms were not part of larger and more
general tax changes and changed only the union dues subsidies. As such, the reforms enable us
to carefully isolate the effect of changes in the cost of union membership without having to worry

about other policy confounders happening at the same time.

2.3 Conceptual Framework

Unions were established to rebalance bargaining power between employers and workers by col-
lectively restricting labor supply, raising wages, and advancing members’ interests. To understand
how unions interact with firms in labor markets of different concentration levels, it is essential to
first consider how concentration itself shapes wage setting.

To analyze how concentration shapes wage setting, we build on Jarosch et al. (2024), who
extend the canonical Burdett—Mortensen—Pissarides (BMP) model to a finite-firm environment in
which each firm controls a discrete share of jobs and vacancies.!! This feature introduces an
important asymmetry: to the firm, individual workers are substitutable, but to the worker, firms
are not. Moreover, this setup plausibly reflects real-world labor markets. Few markets are true
monopsonies, but neither do workers face an infinite sea of identical employers. Instead, most
markets consist of a small number of large firms alongside many smaller ones, so that workers’
future opportunities depend on the distribution of market shares. The finite-firm approach captures
this feature directly and makes the link between concentration and wage-setting power empirically
tractable, for example through the Herfindahl-Hirschman Index.

The asymmetry between workers and firms generates a novel threat point in bargaining. Be-
cause firms control a non-zero share of the labor market, they also control a non-zero share of
future job openings relevant to the workers in that market. If negotiations over pay between a firm
and their workers break down, firms can punish those workers by removing their own future vacan-
cies from the worker’s option set, effectively lowering the value of the worker’s outside options.

The larger a firm’s share of vacancies, the more binding this threat becomes, since workers are

'We are grateful to Jarosch for helpful comments on this section.



more likely to re-encounter the same employer in their subsequent search if the firm is larger. In
more concentrated labor markets, there are fewer firms, and those firms are larger relative to the
market. As a result, the size-based threat point becomes even more consequential.

In this framework, concentration reduces wages through two distinct mechanisms. First, con-
centration weakens outside options: as the market becomes more concentrated, the probability of
finding a job with an alternative firm falls. This lowers the expected value of switching employers
and weakens the worker’s threat point in bargaining. Second, concentration strengthens the inside
option: when a firm accounts for a larger share of vacancies, the continuation value of remain-
ing with that employer rises, since workers are likely to re-encounter the same firm if they search
again, and the worker wants to keep the firm’s future job vacancies as a prospect. This raises the
opportunity cost of exit and further shifts bargaining power toward the firm. Together, these chan-
nels reduce the pass-through of productivity into wages, enabling firms to extract monopsony rents
and lower wages relative to the competitive benchmark (i.e., their marginal productivity).'? This
constitutes the baseline monopsony wage distortion that unions confront. Importantly, this makes
a natural link with the HHI—one of the concentration measures we use in the empirical analysis.
The HHI aggregates firms’ market shares into a summary measure of concentration: the larger a
firm’s share and the more concentrated the market, the greater its wage-setting power.

This dual effect creates an ambiguous environment for unions. On the one hand, concentra-
tion increases the scope for redistribution: as wages fall further below the marginal productivity of
labor, firms capture larger rents that unions could, in principle, redirect toward workers. Put dif-
ferently, higher concentration implies a larger pool of potential surplus that unions could, at least
in principle, capture. On the other hand, concentration also undermines the very leverage unions
need in order to extract those rents, since workers’ diminished outside options and higher cost of
exit weaken their bargaining position. In other words, concentration strips workers of alternatives,
leaving unions with less leverage at the table.'?

To illustrate this point, consider two stylized hypothetical markets: (a) a small mining town
with a single employer and (b) a highly competitive metropolitan area with many employers. In
the mining town, the employer’s monopsony power allows it to push wages far below productivity,
generating large quasi-rents. In the metropolis, by contrast, competition keeps wages close to
marginal productivity, leaving little scope for rent extraction.

Now introduce unions. In the mining town, rents are plentiful, but unions hold little leverage.

Workers lack outside options to invoke in negotiations, have limited information about “market

2In contrast to the Robinsonian monopsony framework, this framework does not predict significant “under-
employment” of workers in more concentrated markets.

131n practice, unions can serve multiple functions that enhance individual leverage such as coordinating information
on opportunities within and across employers, which lowers search and signaling costs for workers, reveals the breadth
of search options, and raises the threat effect of unions. This, in turn, increases workers’ leverage in negotiations within
the firm more when outside options are better (Aghion et al., 1998).

10



wages” for their skills in the absence of comparable employers, and face retaliation risks if bar-
gaining breaks down. In the metropolis, rents are scarce but unions wield strong leverage. Workers’
abundant outside options make strike threats credible, and unions can coordinate information on
market opportunities, reducing search frictions and facilitating rapid transitions to alternative jobs
if a strike occurs.'*

Given these dynamics, the relative effect of unions on wage concessions across concentration
is theoretically ambiguous. If rents grow faster than leverage erodes, unions may be most effective
in raising wages in concentrated markets. If, instead, leverage deteriorates more quickly, unions
will be more effective in competitive settings. Distinguishing between these possibilities is crucial
for understanding whether unions primarily function as rent-sharing institutions that claw back
quasi-rents from firms, or as leverage multipliers that amplify workers’ outside options where they
are already strong.

This framework yields a prediction: the wage effects of unions could be larger in either com-
petitive or concentrated markets. The outcome depends on how far concentration increases rents
relative to how much it erodes leverage, and on whether unions function primarily as leverage
multipliers or as collective floors on bargaining power.

This theoretical ambiguity makes the question an empirical one: which force dominates in
practice? Our analysis directly tests which of the combinations of these forces dominates.'> We
do so by exploiting exogenous shocks to union density across markets with different levels of
concentration and tracing the resulting changes in worker wages. For identification, we use changes
in Norwegian tax subsidies for union members, which altered the price of membership for workers
in some firms but not others. Assuming union membership is a normal good, this provides an
exogenous shift in union density across firms and isolates the causal effect of density on wages. In
an extension, we also examine shocks to labor market concentration holding unionization constant,
using a shift-share instrument based on import competition from China (see Appendix D).

Crucially, if bargaining leverage erodes more quickly than the rents created by concentration,

4Existing literature suggests that these types of dynamic trade-offs between union wage effects and employer
power are present at the macro level as well. For example, recent work provides evidence that unions appear to
be more powerful when labor markets are tight (Schnabel, 2013), suggesting that leverage — conditional on union
density and monopsony power — plays an important role in the bargaining process. This also has been observed in
trends in the period after the COVID-19 pandemic. For example, at the same time that outside options accelerated
quickly in the post-pandemic labor market in the United States (Autor et al., 2023), major unions in the US were
able to extract significant concessions over prevailing market wages across various industries such as automotive
manufacturing, the entertainment industry, and transportation (see, for example, https://tinyurl.com/3yn776zh and
https://tinyurl.com/5n7hfém9 (accessed Sept 19, 2025)).

I5This ambiguity of rent extraction across concentration is not tied to a specific labor market model such as the
Jarosch et al. (2024) model above. Rather, it reflects a general phenomenon applicable to many wage-setting models
trying to parse the black box of the bargaining process between employer and employees when monopolistic labor
supply institutions are on the scene; from the early work of Smith (1776) and Davidson (1898) to the more recent
work of Abowd and Lemieux (1993) and Berger et al. (2022). Empirical evidence of which forces dominate can,
therefore, inform the theoretical treatment of the bargaining process.
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union returns may decline with concentration. In that case, unions cannot correct the market failure
generated by imperfect competition. And if they succeed in generating premiums in competitive
markets, they may even create new distortions in those markets. By contrast, if rents rise more
quickly than bargaining power declines, union returns will be larger in concentrated markets. In
that case, unions may be an effective instrument for correcting market distortions where quasi-rents

are highest and market failures most severe.

3 Data
3.1 Data and Sample

Our primary data come from linked employer-employee registers covering the universe of
workers in Norway between the ages of 20 and 64 in the years 2001 through 2014. Using a unique
individual identifier, we follow individuals over time and across registers. We obtain demographic
characteristics from the central population register, education information from the national educa-
tion register, labor earnings information from the tax register, and contract hours, occupation, and
employer from the linked employer-employee register.

The linked employer-employee data allow us to identify each worker’s employer and construct
labor market concentration measures for each firm in the Norwegian economy. We construct these
at the local labor market by occupation group level, which we explain in detail in Section 3.3.
Local labor markets are geographically defined based on commuting distance. These local labor
markets divide Norway into 160 regions (Gundersen and Aarhaug, 2013). By linking the unique
firm identifiers to the universal firm accounting data register, we are also able to construct proxies
of product market concentration for each firm in their industry. As we will explain in Section 4,
we use this measure to run horse races between labor market concentration and product market
concentration to better understand which types of rents unions extract.

Our data provide detailed earnings and employment information for each worker in the country.
Labor earnings are measured as pre-tax income (income from labor and self-employment) and
include a limited set of taxable government transfers (parental leave, sick leave, and unemployment
benefits). Employment status is defined based on the individual’s status in the labor register, and
full-time employment status is defined based on the number of hours the worker is registered for
per week (>30 hours per week).

Crucial to our analysis is the ability to observe individual-level union information over time.
We obtain the data from the tax register, which provides detailed information on how much each
worker has paid to become a union member each year and the value of the tax deduction they took.

In terms of sample construction, we impose three restrictions. First, we limit to individuals
who are labeled as employed in the employment register. Second, we restrict to those with annual
earnings above the “1G” threshold in the Norwegian benefit system (about 90,000 NOK, or 10,000
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USD, in 2015) to exclude marginally attached workers.'® Third, we drop observations with missing
information on education, occupation, industry, or union membership. After these restrictions, we
are left with 27,211,615 observations. This constitutes the full population of employed workers for
whom we have complete information.

For estimation, we then restrict to individuals working in firms with at least ten employees in
each year. This excludes small family businesses and sole proprietorships and ensures that our
results and concentration measures are not driven by very small firms. Limiting to firms of ten or
more workers reduces the total sample from 27.2 million observations (3,079,985 unique work-
ers) to 23.1 million observations (2,848,488 unique workers). To ease computational constraints,
we draw a 70% random subsample of workers from this pool. This leaves us with 15,069,690
observations.

We complement the administrative data with a survey conducted in Fall 2022 in a nationally
representative panel by Norstat, Scandinavia’s largest statistical survey provider. Norstat main-
tains an online panel of over 650,000 individuals. Respondents were sampled from the Norwegian
panel using union quotas to ensure sufficient sample sizes across unionization status. The survey
was fielded online, and the response rate exceeded 85 percent. Appendix Table A27 compares
respondents to the administrative sample. Overall, survey respondents are slightly overrepresented
among more educated workers and in manufacturing and underrepresented in the public sector.
On age, gender, union membership, and the distribution of other industry employment, the survey
aligns well with our sample in the administrative data. The survey data are not linked to adminis-

trative records.

3.2 Union Dues and Tax Subsidies

To obtain exogenous variation in union density across firms, we leverage national changes in
tax subsidies for union members in Norway, which led to significant changes in the net price of
union membership for some workers (Barth et al., 2020). Specifically, the maximum tax deduction
for union dues quadrupled between 2003 and 2010. These tax changes significantly reduced the
monetary cost of joining a union for workers whose union dues subsidies were previously bounded
by the deduction cap. In other words, firms subject to higher union dues in 2001 could expect
a substantial increase in these subsidies compared to firms with lower union dues. This policy
variation in union dues is illustrated in Figures A1 and A2. In Figure A1, as the deduction caps
were relaxed, those at firms whose union dues were above the old cap were “treated” by the policy,
while those whose union dues were below the old cap were not exposed to the policy change. Over

time, those with higher base dues on the x-axis are more intensely exposed purely through changes

16The “1G” designation (also called Grunnbelgpet) is used to determine eligibility for, and the size of, government
welfare payments and transfers. Such limits are common in the literature when handling administrative data (e.g., Card
etal. (2013)). The 1G restriction reduces the sample by about 1.4 million observations, corresponding to 169,000 part-
year and low-attachment workers.
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in tax policy, and the vertical distance between net dues based on the 2001 policy and the current
year’s policy increases only for those with higher base dues. By construction, although workers
may endogenously select into firms and occupations, the government-induced subsidy changes we
exploit are orthogonal to changes to these firm characteristics over time and therefore represent
quasi-experimental, exogenous variation in the cost of union membership to these workers.

The Norwegian registers only contain information on union dues for those who are union mem-
bers. We, therefore, begin by constructing a measure of union dues for those who were not part of
a union had they been part of a union. Because unions are typically organized around a worker’s
occupation and industry, we take the mean union dues paid by workers in each occupation-industry
cell in each year and apply this to union members and non-members alike. As such, we do not use
information on individual union dues or wages that may be endogenously determined by individual
or firm characteristics. This imputation approach is identical to that used in (Barth et al., 2020),
and has two advantages: first, it allows us to predict the average counterfactual costs of unioniza-
tion faced by those who were not part of the union; second, we can abstract away from endogenous
individual and firm determinants of union dues for union members. We then characterize the union
dues of the firm as the average of imputed union dues across all the firm’s workers.

One possible concern when considering the effect of union subsidies is that firms and unions
may endogenously respond to the subsidy legislation by altering the occupations they decide to
employ (the firm) or by changing the union dues directly (the union). To eliminate this issue, we
fix each firm’s union dues to the average imputed dues across all occupations at the firm in the first
year that the firm appears in the data, which is 2001 for most firms. We then adjust for inflation
forward to nominal Norwegian Kroner (NOK). This approach characterizes what the typical union
dues at the firm would have been holding fixed the occupational mix that existed in the firm in its
first year in our data set, meaning there is no endogenous change in the distribution of occupations
in response to either union action or the legislation itself. It also ensures there is no feedback loop
between the change in the law in any particular year and the imputed union dues.!’

With this baseline imputed union dues measure, we calculate the value of the base subsidy
for all individuals in the data set. This value is equal to the lesser of the legislated maximum
deduction and the firm’s imputed union dues, which we multiply by the country’s base tax rate
(28 percent from 2001 to 2013 and 27 percent from 2014 onward). We multiply the imputed
subsidy by the base tax rate to estimate the reduction in the post-tax cost of union membership.

This measure can be interpreted as an increase in post-tax earnings for union members relative to

"The imputed dues track closely with the actual dues paid by workers in different firms and occupation-industry
cells, but are free from the individual-level endogeneity that might co-determine union dues and earnings. Panel A of
Figure A3 shows the relationship between actual and imputed dues at the occupation-industry level. Panel B presents
the same relationship using imputed dues at the firm level, and Panel C adds year fixed effects to control for any
time-varying shocks affecting either measure. The consistency of these relationships indicates that the imputed dues
provide a reliable proxy for actual union costs.
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a counterfactual with a smaller or no subsidy. Using the base tax rate (28 percent from 2001-2013
and 27 percent from 2014 onward) isolates the statutory value of the deduction created by the
reform and avoids complications that could arise from individual-level variation in marginal tax
rates. Because marginal tax rates may themselves be influenced by unionization and other within-
firm dynamics, relying on them could introduce endogeneity. As a robustness check, we also
replicated the analysis imputing marginal tax rates at the occupation—industry—year level and found
nearly identical results (Table A28).!8
Our base subsidy measure for individuals at firm f at time ¢ is expressed as follows:

Subsidy s = Ty * (min{DY,

6o MaxDeduction,}) , (1)

where 7; is the base tax rate in year ¢, D_g)ct is the imputed firm union dues at baseline adjusted to
nominal NOK in year ¢, and Max Deduction; is the maximum statutory deduction. Identifying
variation in the subsidy comes from differences in the occupation-industry mix of firms in their
base year combined with changes in the legislated maximum deduction over time. Specifically,
the base industry and occupation composition of the firm determines whether or not workers at
the firm are bound by the maximum deduction or not in the minimization function. Firms with
high imputed union dues in the base year are more intensely treated when the deduction caps are
relaxed over time. Changes in the net price of union membership are therefore exogenously loading
on some workers and not others for reasons unrelated to labor market or firm conditions over time.

We also calculate the net-of-subsidy union dues by subtracting the value of the subsidy from
the gross imputed baseline union dues (N Dy = D_g)ct — Subsidyy;). We include this as an addi-
tional control in our baseline union membership regression. This is important for increasing the
precision of the union membership estimates that do not impose a firm fixed effect because two
workers whose deductions have reached the ceiling of the maximum tax deduction may face dif-
ferent remaining dues and therefore respond differently to the subsidy depending on what their
remaining dues are.'® A worker whose baseline dues were far higher may respond less strongly
to the subsidy and vice versa because their net costs are still higher. This might be important if
baseline dues reflect some unobserved firm-specific productivity difference related to their baseline

occupational mix.?’ Importantly, variation in the subsidies over time comes exclusively from the

The average tax rate paid by workers after deductions in Norway during our sample period was 29% (Arulam-
palam and Papini, 2023). This implies that the base tax rate is very close to the tax rate experienced by the typical
Norwegian worker.

In our other specifications that include firm fixed effects (a saturated model and split-sample V), we use only
the net union dues to predict union membership because conditional on the fixed effects, changes in the subsidy are
collinear with net dues over time if included as separate controls.

20For robustness, we also estimate the effects of the subsidies on the likelihood of joining a union using a subsidy
ratio (subsidy divided by net union due) while controlling for the inverse net union dues. This is similar to the
model that is estimated in Barth et al. (2020) and also allows us to include a firm fixed effect. This subsidy ratio
captures the relative generosity of the subsidy and is similar in interpretation to a percentage change in the cost of
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tax deduction policy because we fix baseline dues in the firm’s base year. We scale our subsidy
and net union dues measures to a basis of 1,000 NOK, which was approximately 120 US dollars
in 2015.

Figure A2 illustrates the drastic increase in the maximum union dues deduction and average
imputed subsidy over our sample period. While the maximum deduction increased from just below
1,000 NOK to almost 4,000, the average imputed base subsidy went from approximately 300
NOK to approximately 1,000 NOK. Around this mean value, there is significant heterogeneity by

industry and firm.

3.3 Defining Concentration

To measure labor market power, we rely on a concentration measure. This approach has been
widely used in recent work and is consistently associated with negative effects on worker earnings
and employment (e.g., Azar et al. (2022); Marinescu et al. (2021); Dodini et al. (2024)). We moti-
vate it through bargaining-based models such as Jarosch et al. (2024), which extend the canonical
Burdett—Mortensen—Pissarides framework to a finite-firm environment. In this setting, each firm
occupies a discrete share of the relevant market, creating an asymmetry: to the firm, individual
workers are substitutable, but to the worker, firms are not. Workers’ outside options therefore
depend on the distribution of jobs and future vacancies across firms.

Building on this insight, and following Dodini et al. (2024), we construct a skill-based HHI
that captures the set of outside options available to workers with similar skills. To do so, we use
data from the US Department of Labor’s Occupational Information Network (O*NET) survey to
incorporate information on occupational skill requirements into the Norwegian registers.

We focus on six skill requirement categories similar to those in Autor et al. (2003) and Ace-
moglu and Autor (2011). We use these skill requirements to group together occupations based on
their skill content. These skills are routine, manual; non-routine, physical adaptability, manual;
non-routine, interpersonal adaptability; routine, cognitive; non-routine, cognitive, interpersonal;
and non-routine, cognitive, analytical skills. We focus on these skill requirements because the
prior literature documents their importance in explaining labor market segmentation and wage
trends over time. We create composite measures of each of these skills standardized to have a
mean of zero and a standard deviation of one. We then use a Hierarchical Agglomerative Cluster-
ing (HAC) algorithm to split occupations in the Norwegian register into 20 distinct skill groups.
This is an unsupervised machine learning technique in which we impose no conditions on any of

the parameters other than choosing which distance measure to group clusters together after they

union membership, holding fixed the level of any remaining dues. Our results are robust to this alternative approach.
However, we prefer to include the net-of-subsidy variable as a separate control rather than relying on the subsidy
ratio, because this does not constrain the effect of the net dues to have a proportional relationship with the subsidy.
In practice, these approaches yield extremely similar results (see Appendix Table A3). Our estimates also effectively
replicate the pattern of findings from the manufacturing sector in Barth et al. (2020) for the entire country of Norway.
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are initially formed. As a test of robustness, we also generate estimates based on 40 clusters.?!

The HAC clustering technique starts by treating each occupation as a separate cluster. It then
non-parametrically merges the two closest occupations together into clusters based on their correl-
ative distance, which is one minus the Pearson correlation between the two occupations based on
the six skill characteristics, until a full dendrogram or tree is formed. We then select a “cut point”
for the tree based on the number of clusters, which we set at 20. Following Dodini et al. (2024),
our choice of 20 skill clusters is based on a set of validation exercises that put the data-driven
“optimal” number of clusters near 20 (see their Appendix B), though we show that using 40 skill
clusters generates similar estimates. However, we note that 20 clusters should be given greater
weight because that cut point is most consistent with data-driven optimality.??

For each occupation at the firm, we calculate a Herfindahl-Hirschman Index (HHI) of the firm’s
employment share in that occupation’s skill requirement cluster and the worker’s local labor mar-
ket in each year. This measure of labor market concentration takes into account a worker’s set of
local counterfactual outside options that use similar sets of skills to their current occupation. This
1s important because a worker’s skills can be transferable not only between firms but also between
occupations and industries. We argue that this makes a purely occupation-based or industry-based
measure of concentration less representative of the relevant labor market. However, we empha-
size that using the more conventional concentration measures calculated at the occupation level
generates the same pattern of results (see Appendix Tables A19—A23).

To characterize the overall local labor market power held by the firm and to facilitate compar-
isons to product market/industry revenue HHI, we generate a composite measure of concentration
at the firm level by taking the average HHI across all workers at the firm in the first year in which
the firm appears in the data. Because HHI is the result of equilibrium forces of labor supply and
demand, fixing HHI at a particular point in time helps address the typical shortcomings of HHI as
a conceptual measure. Fixing HHI also enables us to leverage a single measure of labor market
concentration, which we then can interact with predicted union density to examine the marginal
earnings effects of unionization across labor market concentration without being concerned about
endogenous concentration changes (in reaction to unionization) or intra-firm occupation composi-
tion effects in any particular year.??

To ensure that our results are not driven by the particular monopsony power measure that we
use, we supplement the paper with the AKM approach in Bassier et al. (2022). The implementation
of this exercise is described in Appendix B. The results demonstrate that our findings are robust to
using this alternative measure of labor market power.

Panel A of Table 1 reports summary statistics for our estimation sample, which is a 70% random

2'HAC algorithms are similar to more widely-known k-means clustering algorithms but are known to handle non-
spherical cluster shapes more adeptly. The results are also more reproducible.

22Dodini (2023) also validates the optimal cluster number in a US context at approximately 20 clusters.

20ur results are similar when using the firm’s average HHI over the whole sample period.
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subsample (to ease computational constraints) of workers employed at firms with at least ten em-
ployees, drawn from the full population of Norwegian workers with annual earnings above 1G and
complete information on education, occupation, industry, or union membership. Approximately
63% of our sample of workers are members of unions, and their earnings, on average, are approx-
imately 458,000 NOK. The imputed base tax subsidy for our sample is on average 730 NOK over
the sample period with net-of-subsidy union dues of approximately 3,200 NOK. The average labor
HHI at a worker’s firm in their local labor market is approximately 0.043, with a standard deviation
of 0.054. Operating revenue HHI in a firm’s industry (which we use as a proxy for product market
power) is approximately 0.037, with a standard deviation of 0.077. To better understand these
numbers, we note that the Horizontal Merger Guidelines used by the antitrust division of the US
Department of Justice consider markets with HHI values of less than 0.15 as unconcentrated, mar-
kets with values between 0.15 and 0.25 as moderately concentrated, and markets with values above
0.25 as highly concentrated. In 2001-2002 prior to the tax reform, approximately 59% of workers
with an HHI below 0.05 were members of a union compared to approximately 79% of those with
an HHI greater than 0.15. Our analysis sample is very similar to the full population of workers
(including all workers regardless of firm size, without random sampling) in Norway (Panel B) on
each of these observed dimensions. Union membership rates in our sample are slightly higher
(63% versus 55%) because union membership rates tend to be higher at larger firms, particularly
given that the full population includes many firms of 1-2 workers.

Figure A5 shows the distribution of union density within firms across different industries.
Union coverage is substantially higher and more compressed in the public sector, with a mean
of 60.8 and a standard deviation of 26.5. In the private sector, coverage is more dispersed: there is
a mass of firms with zero union membership, but among firms with any members, the distribution
is relatively flat above 20%. The mean union density in the private sector is 38.3, with a standard
deviation of 31.6. Within private-sector industries, wholesale and retail trade has the lowest cover-
age (mean of 25.2, standard deviation of 25.5), construction and manufacturing have relatively high
average densities (42.0 and 47.4) and large standard deviations (34.3 and 30.6), and private utility
service providers have the highest rate of union density (84.0 with a standard deviation of 21.5).
However, as reflected in the standard deviations, there is considerable within-industry variation in

union coverage across all industries.**

4 Empirical Strategy
Our empirical strategy relies on leveraging exogenous changes to the cost of joining a union

that came through government-induced adjustments to the Norwegian tax code between 2001 and

%4In Figure A4, we also plot industry composition, public versus private sector status, educational composition,
and productivity proxies across bins of union density. Firms are broadly similar across these dimensions; the main
difference is industry composition, which is accounted for in all specifications through industry-by-occupation fixed
effects.
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2014. These changes significantly reduced the monetary cost of joining a union for workers whose
union dues subsidies were previously bounded by a tax deduction cap (Barth et al., 2020). Specifi-
cally, workers at firms whose union dues were high prior to the reform are more intensely “treated”
relative to those with lower baseline union dues. This means that some firms and workers were
more exposed to the effects of the subsidy reforms over time compared to others for reasons unre-
lated to changes in firm-specific characteristics. Intensity of treatment is identified by the combi-
nation of the base year occupation/industry mix at the firm and changes in the Norwegian tax code.
This distinction generates exogenous variation in a worker’s incentive to join a union depending
on the firm at which the worker is employed and, therefore, different exogenous shifts in union
densities across firms.

The empirical implementation of our estimation approach proceeds in two parts. In the first
part, we model the decision-making process of individual workers and how they respond to changes
in the cost of joining a union. We want to estimate this process as flexibly as possible, without
constraining individuals to remain at a particular firm since that could be part of the response (i.e.,
without including firm fixed effects). This is particularly important if a person’s first (or only) year
at a firm disproportionately contributes to within-person changes in union membership status. We
use these results to obtain our group-level treatment intensity measure (predicted firm-level union
density), which is then used as the treatment variable in our outcome regressions. In the second
part, we use these treatment intensity measures to examine how these plausibly exogenous shifts
in union density at the firm level impact individual wages.

We first show that the increase in the base subsidies had a significant effect on the probability
that affected workers join a union. Our regression is expressed for individual ¢ in occupation o,

industry ¢, and firm f, at time ¢, as:

Unionoeqe =P + PrSubsidys + BoN Dy + fsHHI  + BaHHI f x Subsidyy, (2)
+ /85HH]f * Nth + 5Ed + T Age + Yoc + 7+ Eiocfts

where Union is an indicator variable taking the value of one if the worker is a member of a union.
HHI; represents the firm-wide average HHI index for firm f fixed at the firm’s first year in the
data. We estimate this regression as individual workers may perceive differential gains to union
membership as a function of the employer’s power over labor demand. Relating this back to the
conceptual framework provided in Section 2.3, this would be the case if a worker believes that the
unionized wage net of subsidized dues is greater in a concentrated market than in a competitive
market, in which case a union membership subsidy would have a larger impact on a worker’s
willingness to unionize in a concentrated market.

We include fixed effects for the highest completed educational program (dz,), which includes

indicators for secondary education tracks, post-secondary majors, and tertiary concentrations; dis-
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crete age buckets (7 44.); oOccupation-by-industry fixed effects (v,.); and year fixed effects 7.2 The
education fixed effects allow us to non-parametrically compare workers with the same educational
credentials. The age fixed effects flexibly control for differential determinants of union member-
ship and earnings over the age profile. The occupation-by-industry fixed effects control for any
cross-sectional differences in baseline propensity to unionize, differences in baseline union dues
for different types of workers, and other unobserved, time-invariant factors. The year fixed effects
absorb any systematic changes in unionization propensity over time that concern all workers.?¢

The key result of this exercise is that firms with larger increases in subsidies (treatment inten-
sity) will have higher rates at which workers at the firm become members of a union. We, therefore,
use the predictions from these regressions to calculate the predicted union density for each firm in
the data in each year, which we call UD #¢. This is the mean of the predicted probability of union
membership across all workers at the firm each year. Importantly, this predicted value jointly takes
into account the individual characteristics of workers at the firm. Aggregating these measures from
individual propensities also means that we are capturing the average effect of an increase in union
power as proxied by the share of workers represented by the union (Freeman and Medoff, 1981).

There is potentially an important trade-off between the flexibility of our main specification and
the potential risk that, conditional on education and occupation-by-industry fixed effect, individu-
als with specific characteristics may sort into firms that experience greater exposure to the policy,
and that these characteristics may also be correlated with the outcomes we examine. We con-
duct several supplemental analyses and alternative estimation approaches to examine this concern.
First, we replace the subsidy and net dues with those based on each worker’s first firm in the data
rather than their current firm’s first year in the data (Appendix Table A7). Second, we implement
a fully saturated approach that estimates our main specification with additional fixed effects for
individuals, firms, and industry-by-year interactions (Panel C of Table 3). Finally, we conduct a
split-sample IV approach that estimates firm-level union density responses to the subsidy rather
than aggregating individual union membership choices (Panel D of Table 3). All these approaches
produce results that align closely with our baseline specification. This implies that endogenous
worker sorting based on unobservables that also are correlated with our outcomes is unlikely to
drive the results we find. We discuss these alternative approaches in detail in Section 4.1.

With predicted values of union density for each firm in the data in each year, we then estimate

the effects of union density on log annual earnings for each worker:

Log(Earnings)iecst =0 + o ﬁl\?ﬁ + @zﬁl\?ﬂ x HH I 3)
+ 5Ed + T Age + Yoo + Tt + (bf + Eiocft

BThe age categories are under age 25, 25-35, 36-45, 46-55, 56-65, and 65 and over.
26When estimating our models for the average response to the subsidies, we omit HHI and its interactions from the
model. We do the same when estimating earnings outcomes, as in Equation 3.
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where UD #+ 1s the predicted union density for each firm in the data in each year based on treatment
intensity calculated through Equation 2. We include a firm fixed effect such that we are compar-
ing the effects of union density within the same firm over time (i.e. conditioning on worker-firm
match), as well as the difference in the marginal effects of union density after holding constant
time-invariant characteristics of the firm. The interaction between U D ¢+ and HHI allows the ef-
fects of union density to differentially affect earnings in concentrated markets. Our alternative
approaches to modeling the union membership choice are in Section 4.1 below. These approaches
point to very similar conclusions as our main approach.?’

As explained in Section 2.3, under the assumption that unions negotiate rent-sharing with em-
ployers, a union would have more room to bid up the wages of its workers in markets where there
is substantial firm rent due to monopsonistic competition. At the same time, the relative bargaining
leverage of the labor union is weaker if employer power is greater because outside offers cannot
be called upon in negotiations as leverage, and the threat of leaving the firm remains less credible.
A priori, it is therefore unclear what the relationship between labor market concentration and the
union wage premium is. If the change in profits/quasi-rents dominates, we would expect to see
a greater union wage premium in concentrated markets than in non-concentrated markets. If the
change in bargaining leverage dominates, we would expect to see the opposite.

We cluster our standard errors at the firm level where the union density effect is allocated.
We follow the standard two-stage least squares convention and adjust the standard errors in our
earnings regressions to account for the uncertainty from the union membership regression.

Conditional on the composition of workers at the firm and output prices, a union wage premium
can stem from three distinct sources: recapturing rents from labor market power, capturing rents
from the product market, or productivity gains. To test for the relative contributions of possible
rents from labor market power as opposed to product market power, we run a horse race in which
we interact our measure of predicted union density with our measure of labor concentration as well
as a proxy for product market concentration—an HHI for each firm based on their share of total

industry operating revenues in Norway fixed in the firm’s first year in the data (4 H [ f):

, — o = =P
Log(Earnings)iocst =g + onUD g + aoUD g« HHIf + a3UDygy * HHI, 4)

+ 5Ed + T Age + Yoe + Tt + ¢f + Tiocfts
where o captures the marginal effect of union density on earnings in a firm in which both indus-

try revenue concentration (our proxy for product market power) and labor market concentration

are both zero. The coefficient o, captures the change in the marginal effect as local labor market

2"In Appendix Table A24, we have also estimated a version of our main model in which we leverage the leave-
one-out dues for identification in which we omit firm f when calculating the occupation-industry average dues. This
eliminates concerns about a mechanical relationship between the firm’s initial dues and the outcome we examine. The
results are not statistically significantly different from our main findings.
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concentration increases holding constant the differential marginal effects from industry revenue
concentration. Finally, as conveys the difference in the marginal effects of union density as indus-
try revenue concentration increases after netting out differences in the marginal effects from local
labor market concentration. Thus, this specification allows us to disentangle the relative impor-
tance of labor market power and product market/industry power in explaining the earnings effects
of union density.?®

The empirical method we employ relies on three key assumptions. First, it must be the case
that the subsidies did, in fact, increase the rate at which workers joined labor unions in the firms
affected by the maximum deduction caps before the reform. Second, it must be that the change in
the subsidy is unrelated to changes in firm characteristics that may be correlated with worker pro-
ductivity and/or earnings. The construction of our subsidy and net-of-subsidy union dues variables
allows us to control for any possible endogeneity of the posted union dues in response to legislative
action. This isolates variation in subsidies that come from the legislation itself.

Lastly, we must assume that firms and workers with high expected changes in subsidies (and
therefore large reductions in net dues) would have had similar earnings changes to firms and work-
ers with low expected subsidies but for the change in the deduction. A clear sign of this counter-
factual would be if high-subsidy and low-subsidy workers had similar earnings trends during years
in which tax deductions (and, therefore, the subsidies) were stable. We examine this through an
event study framework in Figure 3 and conclude there is no reason to suspect that diverging trends
in unionization, earnings, and employment between the control and the treatment groups can ex-
plain any of our results based either on the trends in union membership (Panel A), log earnings
(Panel B), or employment (Panel C) within or across levels of concentration.”® Specifically, indi-
viduals at firms with large reductions in net dues have higher earnings growth only during the years
in which the maximum deduction changed the most and the subsidy changes became efficacious
(2003-2010), while the trends were parallel in 1999-2002 and after 2010 when the deductions were
stable. This aligns extremely well with the trends in union membership, which began to increase
disproportionately in firms that had large relative reductions in net dues only during the 2003-2010

period. These parallel trends tests are designed to explore the comparability of the two groups in

28We focus on national industry revenue shares for two main reasons. First, the Norwegian tax data from which
we extract firm operating revenues do not contain information on differentiated products, so we cannot measure dis-
aggregated product competition. Second, the data cannot capture the spatial distribution of revenues. Specifically, the
location data we have are limited to the firm’s tax headquarters/corporate offices, so all revenues would be allocated
to the firm’s corporate headquarters rather than where sales are actually occurring. This leads to a mechanical corre-
lation between local firm employment shares and local firm revenue shares that may not reflect true underlying price
dynamics.

2We estimate this model interacting year dummies with the total reduction in net dues within each firm before
2010, a measure of total policy exposure, interacted with HHI. For interpretation, we plot the linear combination of
HHI and policy exposure at HHI = 0.05 and 0.15. We include the same fixed effects and controls as in Equation 3:
occupation by industry cell, education program, age group, year, and firm. Figure A6 shows the effects when excluding
the interaction with HHI to capture parallel trends across all groups.
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times in which the subsidies were not changing. Those in more concentrated market experience
larger increases in union membership and larger increases in earnings, which continue to grow
even after earnings effects level off in less concentrated markets as the available rents in more
competitive markets are exhausted. Meanwhile, the negative employment effects are more precise
and consistently negative in low-HHI markets, while they turn positive in the more concentrated
markets.

Given the results from the above exercise, we conclude that the differences in earnings growth
we see in our final analysis across subsidy groups do not appear to be a function of differences in
the direction or magnitude of demand growth across industries or occupations. Rather, they appear
to be a function of unionization itself. For an unobserved factor to bias our estimates, therefore, it
must differentially affect workers and firms with high potential subsidies only during the periods
in which such workers actually experienced a large decrease in their net dues via increases in
subsidies. We view this as unlikely.

Our estimation approach leverages changes in firm-level union density as aggregated from
individual union membership choices in response to the tax subsidy policy. It is useful, therefore, to
examine who is a complier in this setting. In Appendix C, we present evidence that the population
of compliers is broadly comparable to our overall sample of workers and that compliance rates are

generally similar across a number of observable characteristics.*

4.1 Estimation Intuition and Alternative Approaches

Prior to discussing our results, we would like to provide additional intuition related to the
exposure-measure estimation approach that we pursue. In the first part, we model the decision-
making process of individual workers and how they respond to changes in the cost of unionizing.
We want to estimate this process as flexibly as possible, without constraining individuals to remain
at a particular firm since that could be part of the response. This is particularly important if a per-
son’s first (or only) year at a firm disproportionately contributes to within-person changes in union
membership status. In the second part, we use these results to obtain our group-level treatment
intensity measure and estimate the effect of firm-level union density on outcomes. In the outcome
regressions, it makes sense to include firm fixed effects because we want to isolate how the union
density changes at the firm are affecting outcomes for individual workers at that firm.

Our sequence of estimation is important because each membership decision is a function of
the specific worker’s own preferences and behaviors, and the firm intensity measure is therefore
determined by a series of individual responses to a change in incentives. Because different types

of workers may respond differently to the subsidy, if we were to estimate a two-stage least squares

30verall, compliers tend to be slightly more likely female and employed in white-collar occupations, whereas
always-union members are somewhat more concentrated in blue-collar roles and the middle-to-upper part of the in-
come distribution. Given our results on social capital and the effects of union density on “always union” workers
(Tables A14 and A16), this may help contextualize some of the within-firm heterogeneous effects we find (Table 5) as
well as the within-firm inequality effects (Table 7).
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model at the individual level in which union density is the outcome of the first stage, then we
could have individual workers at the same firm in the same year with different predicted union
densities. At a conceptual level, we use this approach to better account for the fact that individuals
are choosing union membership rather than firm-level union density.

To ensure that our results are not an artifact of the particular modeling choice made above, we
will also present results from two alternative approaches. First, we take a “kitchen sink™ approach
and estimate a saturated model of union membership in which we include additional fixed effects
for individuals, firms, and industry-year cells in both steps of the estimation procedure. We use
changes in the firm-level net union dues as a shifter of individual union membership choices.
This is effective because baseline dues are fixed for each firm, so changes in the net dues within
firms are purely functions of the change in the subsidy when we include the firm fixed effect. We
aggregate predicted individual union membership to the firm-year level and then estimate union
density effects on individual earnings with the same set of controls and fixed effects. While this
approach subsumes a large amount of the identifying variation and restricts workers’ responses to
particular worker-firm-industry cells, it ensures that the identifying variation is driven by within-
worker changes in union membership in response to changes in the cost of joining the union at that
specific firm. It also abstracts away from worker-firm match effects and holds constant firm worker
composition.

The downside of this approach is that we remove a large number of workers from helping to
predict the intensity variable and strip the model of identifying variation across industries. For
example, suppose a worker is persistently a union member beginning in her first year at a firm. In
that case, the entire worker-firm match is subsumed within the firm fixed effect even if the choice
to join the union was influenced by it being relatively cheap to join the union during her first year
at her new firm in comparison to her old firm. This is very important if the choice to join a union
is disproportionately operating when workers change firms. The upside to this approach is that
it assuages concerns about unobserved characteristics of firms, individuals, and industries driving
our main results.

Second, we abstract away from the individual union membership decision and instead model
firm-level union density itself. We perform a split-sample IV (SSIV) in which we randomly split
the private-sector sample in half. Leveraging firm-year level observations, we use one-half of the
sample of firms to estimate how firm-level union density responds to changes in the firm-level
net union dues (i.e. the net cost of joining) in a model with firm and year fixed effects. We use
the estimated parameters from this model to construct fitted values of predicted union density for
firms in the other half of the sample (Angrist and Krueger, 1995). We then estimate individual-level
earnings responses to this predicted firm-level union density in the second half of the sample. This
second-stage regression mirrors Equation 3 with the addition of individual fixed effects so as to

measure within-person changes in earnings as they are affected by changes in modeled firm-level
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outcomes.

The first step in this approach uses only firm-level data and does not capture heterogeneous
individual contributions to union density at the firm, thus generating a noisier prediction of union
density and possibly inducing attenuation bias. However, the benefit of this approach is that it
abstracts away from any dynamics of the worker-firm match and individual union membership
choices and avoids aggregation in the first step. SSIVs are generally biased towards zero rather
than towards the OLS, helping us assuage standard endogeneity concerns (Angrist and Krueger,
1995). For inference, we adjust the standard errors following the advice in Inoue and Solon (2010)
to account for first-stage uncertainty.

While we prefer the main estimation approach over these two alternatives, we acknowledge
that others may have a preference for one of these alternatives. Encouragingly, other than the
results being slightly noisier when using these two approaches, our conclusions are unaffected by

the choice of estimation approach.

S5 Results
5.1 Effects of Union Subsidies on Union Membership

Table 2 shows the effect of the Norwegian tax subsidies on workers’ propensity to join a union.
These results are obtained through the estimation of Equation 2. In columns (1) and (2), we ex-
amine the relationship between subsidies and union membership without taking labor market con-
centration into account. Column (1) includes occupation-by-industry, education, and age group
fixed effects, while column (2) further includes individual-level fixed effects. The estimates in col-
umn (2) thus subsume possible noise introduced by “always union” members and isolate changes in
union status within person. In columns (3) and (4), we study the relationship between the subsidies
and union membership as a function of labor market concentration, using our preferred specifica-
tion of 20 skill clusters. In columns (5) and (6), we perform a similar exercise but use 40 clusters
as a means to examine robustness. Results using occupation-based concentration measures, rather
than the skill-based measures, are provided in the online appendix Tables A19—A23.

The results in column (1) demonstrate that the subsidies had a strong impact on the probability
that workers join a union. Raising the subsidy by 1,000 NOK increases the probability of being
in a union by approximately 10 percentage points. The coefficient on the subsidy in column (2)
is slightly larger and demonstrates that the relationship between union subsidies and unionization
probability is robust to including individual fixed effects (such that identifying variation is coming
from individuals who switch union status when exposed to different union dues and subsidies).*!

In columns (3) and (4), we allow the impact of the subsidy to vary as a function of labor market

31 For robustness, we also estimate the equation excluding net union dues. The results, shown in Appendix Table
A2, are very similar to our baseline findings, with slightly larger standard errors. This confirms that the identifying
variation comes from the exogenous subsidy reform itself. Including net dues is therefore not required for identifica-
tion, but it improves precision by absorbing residual variation in out-of-pocket costs.

25



concentration. The results show that the price elasticity of union membership is considerably
larger in concentrated labor markets: an increase in concentration of 0.10—enough to move from a
“non-concentrated” to a “concentrated” labor market according to the US DoJ— increases the price
sensitivity to the subsidy by 18-19%. This implies that individuals are more willing to unionize in
markets where labor demand is more concentrated. This is consistent with the notion that workers
may be more concerned about employers trying to set their wages below marginal productivity in
imperfect markets where there are limited outside options and that they, therefore, expect returns
to unionization to be higher under those circumstances.*

In columns (5) and (6), we re-estimate the regressions underlying the results in columns (3)
and (4) but use 40 skill clusters rather than 20. Consistent with the main results, we find that the
price elasticity of unionization with respect to the union subsidy is considerably larger in markets
that experience monopsonistic competition. This implies that our results are not driven by the
particular number of skill clusters used to identify market concentration.

Taken together, the results shown in Table 2 point to significant price sensitivity on the part
of workers to become members of a union.>> To provide external validation of these effects, we
conducted a survey of 5,200 workers from a representative panel in Norway and asked union mem-
bers and non-members how they might respond to a hypothetical change in the net cost of joining
a union. In Panel A of Figure 2, we show that approximately 40-50% of workers indicated that
they would reconsider joining (or leaving) a union if the net cost of joining were reduced (or in-
creased) by as little as 500 NOK per month (6,000 NOK per year, for a response of 7-9% per 1,000
annually). While this hypothetical scenario asks workers about reconsidering their choices (i.e.
is missing real-world stakes), the results are informative. Norwegian workers, themselves, indi-
cate high levels of price sensitivity when considering the union membership decision. In addition,
those working in industries in locations that are more concentrated are significantly more likely to
reconsider their union membership choices in response to price changes, as we show in Panel B of

Figure 2. The gradient rises from approximately 41% at an HHI of zero to approximately 60% for

32To ensure that commuting zone size or other local factors are not driving our results, we have replicated our main
findings using models that account for different local labor market fixed effects, demand shocks, and local unionization
rates. The results are provided in Appendix Table A8, and demonstrate that our findings are robust to restricting the
identifying variation to come only from within local labor markets. Specifically, we show using four specifications that
differential shocks to demand for certain skill types or certain labor markets are not driving our results. We estimate
the models with local labor market fixed effects (Panel A) and skill cluster by year dummies (Panel B). These do not
appreciably affect our estimates. In Panels C and D, we use Equation 2 to estimate predicted local labor market union
density (Panel C) and local labor market-cluster union density (Panel D) and include these as additional controls in
order to limit the possible role of correlated union shocks or local labor market spillovers of union membership. These
estimates are not statistically or economically significantly different from our baseline models and thus rule out these
mechanisms.

33Under the assumption of declining margin effects, the impact on unionization rates post-treatment may be ex-
pected to be smaller in areas that already have a high degree of unionization. However, when we augment our core
model with controls for (1) the predicted LLM - year - unionization rate and (2) the predicted LLM - cluster — year
unionization rate, we obtain quantitatively similar results (Appendix Table A8). Thus, we find little evidence that the
relationship between these variables is exhibiting diminishing marginal effects in our context.
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those with an HHI of 0.2.34
5.2 Earnings Effects

Table 3 provides estimates on the effect of union density on individual log annual earnings
using the changes in tax subsidies for union members as shifter of firm-level union density.*

Panel A uses our full sample while Panel B restricts the sample to only the private sector. In
Panels C and D, we present the results from our saturated model and our split-sample IV approach,
respectively. In column (1), we study the average effect of union density on log annual earnings at
the firm without taking labor market concentration into account. In column (2), we study the impact
of union density on log annual earnings at the firm as a function of labor market concentration,
using our preferred specification of 20 skill clusters. In column (3), we replace HHI as a measure
of market power with the average separation elasticities at the 20 cluster-local labor market level
as calculated in Appendix B. In column (4), we use 40 skill clusters instead of 20 to match the
metric in column (2).

Focusing on our full sample in Panel A, the results in column (1) reveal that a 1 percentage
point increase in firm-level union density is associated with an increase in annual earnings of
approximately 1.9 percent. The coefficient on union density is nearly identical to that in Barth et al.
(2020) for the average effect of a 1 percentage point change in union density on worker wages at
select manufacturing firms. This result is of great independent value, adding to the literature that
has been trying to isolate the union wage premium through the use of exogenous variation in
unionization. To the best of our knowledge, this is the first causal estimate of the union density
wage premium in an entire country across all sectors and industries.

In column (2), we allow the impact of union density to vary as a function of the labor market
concentration in the market where the firm is located. The results reveal that much of the union
wage premium in column (1) is much larger in highly concentrated markets. Specifically, a 1 per-
centage point increase in firm-level union density is associated with an increase in annual earnings

of approximately 1.1 percent in non-concentrated markets, and with an increase in annual earnings

34The first stage estimates of our SSIV approach are in Table A6 and show very similar average firm-level responses
to changes in net dues. The regression yields an R? of 0.739 and F-statistics ranging from 36 to 72. This provides
a firm-level analog to the individual-level estimates in Table 2 for the private sector. The predicted values from
this regression are used in the model underlying Panel D of Table 3. The resulting firm-level coefficients closely
match the individual-level estimates and generate strong predictions of union density at the firm level. Appendix
Table A27 presents summary statistics comparing the characteristics of our survey respondents and the our estimation
sample of workers in 2014 during the last year of our sample. Overall, survey respondents are slightly overepresented
among more educated workers and in manufacturing and underrepresented in the public sector. On age, gender,
union membership, and the distribution of other industry employment, the survey aligns well with our sample in the
administrative data.

35 Appendix Table A5 shows robustness to replacing the linear interaction with binary indicators for whether the
labor market HHI exceeds common DOJ thresholds (0.05, 0.10, 0.15, 0.25). The results closely match the linear
specification. Appendix Table A4 reports the share of firms and workers in each HHI bin; the typical firm faces at
least 20 similarly sized competitors (HHI ~ 0.05), though there is substantial variation across the distribution. These
descriptive statistics align with the patterns shown in Figure 1.
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of approximately 2.5 percent in the most concentrated markets. An increase in HHI of 0.10 in-
creases the earnings return to a one percentage point increase in union density by 12%. In column
(3), we show that as labor supply becomes more inelastic (trending toward zero), the returns to
union membership similarly increase. In column (4), we re-estimate the regressions underlying
the results in column (2) but use 40 skill clusters rather than 20. The results are robust to this
adjustment. This result is consistent with the notion that the greater the market imperfection, the
greater the amount of firm rent that unions can (re)extract, despite possessing theoretically weaker
bargaining leverage in these markets. In other words, it is consistent with the idea that unions
may be able to correct market failures caused by labor market concentration by pushing wages up
toward the competitive equilibrium.

To reiterate this point succinctly, Figure 1 shows that the negative correlation between log
earnings and labor market concentration is strongly ameliorated by higher rates of predicted union
density from our treatment intensity measure. At a low level of labor market concentration, moving
from the bottom to the top quintile of predicted union density increases earnings by approximately
10-15 log points, while the same movement at an HHI of 0.10 (an increase in concentration of
about 1.75 standard deviations) would increase earnings by approximately 60 log points. These
visual calculations closely mirror our estimates in Table 3.

The market imperfections generated by monopsonistic power and the rents available to unions
in concentrated markets may be significantly larger in the private sector compared to the public
sector. Bargaining in the public sector is usually done over a fixed pot of money that arrives
from a government entity through the political process, which limits the terms of bargaining to be
primarily about allocations. The private sector bargains over not only the allocation of money to
workers but also over the size of the total pot, which can include labor and product market rents.
To examine this hypothesis in detail, Panel B of Table 3 replicates Panel A but restricts the sample
to only the private sector. The relationship between union density and earnings as a function of
labor concentration is more pronounced in the private sector. Specifically, in the private sector,
the overall union earnings premium in non-concentrated markets is 0.5 percent for a 1 percentage
point increase in union density, while the return in the most concentrated markets is 4.8 percent. In
other words, an increase in HHI of 0.10 in the private sector increases the earnings returns to union
density by 24%. Importantly, when we take different approaches to estimation in Panels C and D,
the effects closely follow those of our main approach in Panels A and B. In Panel C, when we take a
saturated approach that includes individual, firm, and industry-by-year fixed effects, the base effect
is slightly smaller than those in Panel A (0.78% vs 1.3%), but there is still a significant increase in
the union wage premium in more concentrated markets. In Panel D, which is comparable to Panel
B using the private sector, we see slightly smaller base effects on union density but an even steeper
increase in the union wage premium over HHI. Across all these approaches, the results are clear

that the wage returns to union density increase when firm labor market power is higher.
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Another relevant question is whether the effects of increased union density depend on baseline
levels. On the one hand, firms with high initial density may face diminishing returns, since many
bargaining mechanisms are already in place. On the other hand, at firms with very low initial den-
sity, marginal increases may not generate enough bargaining strength to influence firm behavior.
36 Taken together, these considerations leave the net relationship uncertain and open to empirical
assessment.

To examine this, we estimate Equation 3 for log earnings and interact each of our treatment
variables with baseline union density (i.e. adding predicted density x baseline density and pre-
dicted density x HHI x baseline density. For interpretation, we present marginal effects of union
density across different points in the HHI distribution and for varying levels of baseline union
density. These results are shown in Figure A7.

At an HHI of zero, we can rule out positive earnings effects for firms with particularly weak
baseline union presence (below 20%). As market concentration increases, the gains to workers rise
sharply across all levels of baseline union density, with particularly pronounced effects for initially
weakly unionized firms. However, aside from the intercept at H HI = 0, the marginal effects of
union density are not statistically different across levels of baseline union density.

One potentially important point related to our estimation framework revolves around possible
spillover effects from more to less unionized firms. Specifically, as some firms become increasingly
unionized and their workers experience wage gains, these more unionized firms may alter the
outside options of workers in less unionized firms, thereby generating spillovers. In terms of our
empirical analysis, any such spillovers should attenuate our results and lead us to estimate lower
bounds of the union density effect. However, we find little evidence of such spillovers in our
data. First, such spillovers could take place at the sectoral level, where the nationwide sectoral
bargaining agreements are established and operate. However, concerns over such sectoral-level
spillovers are assuaged in Panel C of Table 3. In this panel, we provide evidence on the union
wage effect using a fully saturated version of our core model, in which we include industry-by-year
fixed effects. These fixed effects absorb any wage floor effects as wage floors are set at the sectoral
level, such that we are comparing more or less unionized firms holding wage floors constant in the

same year.’’ Second, our results are unaffected by the incorporation of a series of additional fixed

3Because baseline density is typically higher in more concentrated markets, marginal returns could also be larger
at higher baseline levels if returns rise with concentration.

37We also examine how the returns to union density change depending on the bindingness of the industry-level wage
floor set in sectoral negotiations as measured by a Kaitz index. This exercise in Table A11 shows that the bindingness
of the industry wage floors has little effect on the wage returns to union density over employment concentration.
While statistically significant for the main effect, the point estimates are not economically meaningful: A standard
deviation increase in the Kaitz index (0.24) increases the returns to union density by only 0.01% and has no effect
on the HHI gradient for the returns to union density. The interaction with union density and HHI is similarly small
and not statistically significant, implying that the bindingness of industry wage floors does not mediate or explain
the increase in returns to union membership in high HHI markets. Similarly, when we interact with whether the firm
is bound to the details of the industry’s sectoral agreement (Table A25), we find no consistently significant change
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effects and controls that directly try to limit any potential spillovers. The results from this exercise
are shown in Appendix Table A8. All results are obtained through the estimation of Equation 3
with additional controls and fixed effects. In Panel A, we incorporate local labor market (LLM)
indicators. In Panel B, we add cluster-by-year fixed effects. In Panel C, we control for the predicted
union density at the local labor market level using the predictions from Equation 2. In Panel D,
we control for the predicted union density at the local labor market-by-skill cluster level. We
emphasize the results in Panels C and D in particular, in which we instrument both for firm-level
union density as well as for the union density in the local market. These two specifications directly
incorporate the idea that the “market wage” an individual can get may depend on the unionization

rates in the market. None of these estimates materially differ from our main model.

5.3 Source of Rents

Table 4 examines whether the union wage premium reflects rents from labor market concentra-
tion, product market concentration, or both. Prior work documents a close correlation between the
two at the firm level, but distinguishing them is important for understanding the sources of surplus
that unions can redistribute (e.g., Marinescu et al., 2021; Qiu and Sojourner, 2019; Lipsius, 2018).

Column (1) reproduces the baseline effect of union density on annual earnings for the subset
of firms with available revenue data. The point estimate is very similar to our full-sample baseline,
providing reassurance that the restricted sample is not driving results.

Column (2) includes both labor HHI (using our preferred 20 skill-cluster measure) and product
HHI in the specification. The results suggest that unions are able to extract rents from both chan-
nels: the interaction of union density with labor HHI is positive and significant, and its magnitude
is comparable to the interaction with product HHI. This finding implies that labor and product
market power each represent distinct sources of rents available to unions.*8

Column (3) repeats the exercise using a 40-cluster definition of labor markets. In this spec-
ification, the labor HHI interaction is attenuated and becomes smaller, while the product HHI
interaction remains. We interpret this cautiously. Validation exercises consistently indicate that the
20-cluster definition best fits the O*NET task data (Appendix B of Dodini et al., 2024). Moving
away from this benchmark introduces measurement error, which likely attenuates the estimated
labor HHI effect.

Panel B provides further evidence by estimating a fully saturated model with worker and
industry-by-year fixed effects. Here, the labor HHI interaction remains strong, while the product
HHI interaction is consistently small and not statistically significant. Appendix Table A13 explores

an alternative definition of product markets at the commuting-zone level, allocating revenues to lo-

in the relationship between local union power and concentration, meaning that the local power dynamics operate
independently of sectoral wage floors.

¥Because labor markets are local while product markets extend geographically, we define labor concentration at
the local labor market level and product concentration at the national industry level. The two measures are nonetheless
comparable in scale, as shown in Table 1.
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cal areas based on the firm’s employment distribution. This local measure matters more for service
industries, while national concentration is likely more relevant for manufacturing and agriculture.
Across these alternative definitions, the evidence for labor rent extraction remains strong, while
the product channel is more sensitive to market definition and industry-specific trends.

Taken together, these results suggest that unions draw rents from both labor and product market
power, but the evidence for labor rents is more stable across specifications and market definitions.
We therefore view labor market concentration as a central driver of the union wage premium, with
product rents playing a complementary but more specification-dependent or context-dependent

role.

5.4 Heterogeneous Earnings Effects

We examine heterogeneity in the earnings effects of union density along two broad dimensions.
First, we study differences across worker and workplace characteristics: productivity (proxied by
whether the worker earns above or below median annual earnings within the occupation at the
firm), worker type (white- versus blue-collar), and worker social capital. Second, we examine
whether the benefits of union density accrue only to union members or also extend to non-members
through public goods effects. We rely on two measures to identify social capital. First, we ex-
amine heterogeneity based on within-firm occupational diversity: the number of distinct 3-digit
occupations within the firm-year cell per worker in the firm. The idea behind this analysis is that
greater occupational diversity will reduce the bargaining leverage of the workforce and lead to
smaller union benefits due to increased coordination issues across workers and more heterogene-
ity in worker demands. Second, we examine heterogeneity based on within-Norway birthplace
diversity using the counties that workers were born in. The idea behind this approach is that a
workplace with a greater share of workers from the same geographic background may be more
capable of exerting pressure in negotiations.

The purpose of the first two of these analyses is to build on prior union work and set the stage
for the inequality analyses that we perform in the next section, examining differential treatment
effects across the productivity and base wage dimensions. Specifically, prior work suggests that
union wage effects may load on lower productivity individuals and individuals with traditionally
more physically demanding jobs that are placed lower down in the income distribution (e.g., blue
collar jobs). The last of these analyses builds on prior work on bargaining power (e.g., Naidu
(2022)) to examine if membership in labor unions provides different bargaining options for indi-
viduals depending on their connectedness and networks. Finally, we examine whether the benefits
of union density accrue only to members or also spill over to non-members. This analysis allows
us to distinguish between the private returns to membership and the broader public-good compo-
nent of union activity, which is central to understanding the full distributional consequences of
unionization.

Worker and workplace characteristics. With respect to differential treatment effects across
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the productivity and base wage dimensions, Table 5 uncovers two novel sets of results. First, the
results suggest that there exist modest union wage premiums in competitive markets among high-
skilled and white-collar workers, but not among lower-skilled and blue-collar workers (column
(1)). Second, the panels reveal that as markets become more concentrated, more of the addi-
tional rent that unions extract goes to lower-productivity and blue-collar workers. This implies
that unions have an inequality-enhancing effect on earnings within firms and narrow sub-sectors
in competitive markets, while this is not the case in concentrated markets characterized by monop-
sonistic competition.*

While speculative, we believe that these results are consistent with unions attempting to max-
imize union dues (Abowd and Lemieux, 1993). This objective leads unions to prioritize higher-
wage earners when allocating limited rents among members in competitive markets. First, higher-
wage earners have more room to pay higher union dues. Workers with above-median earnings in
the occupation-firm cell pay approximately 750 NOK more in annual union dues than those below
the median, even taking into account occupation, industry, education, and age. Second, in highly
competitive markets, high-skilled and white-collar workers are less likely to join unions, and the
lack of significant firm rent means that unions have to prioritize which workers to push higher
salaries on. Therefore, unions focus on satisfying and ensuring the continued membership renewal
of high-skilled workers who are more likely to leave the unions and avoid paying more in dues. In
addition, higher-productivity workers also may carry more weight as representative agents in ne-
gotiations. For example, threatening to strike carries more weight if the strikers are the firm’s most
productive workers. These three characteristics make higher-productivity workers strong potential
members. As markets become more concentrated, the reduction in outside options for high-skilled
and white-collar workers combined with the improved rent extraction opportunities available to
unions means that they can shift focus to bargaining for a more general wage increase across all
worker types. As we will show in Section 5.5, there is also a positive intensive-margin effect on
employment at firms with high HHI, which aligns with this proposed objective of maximizing dues
over time.*

The results documented above align with the effects of the distribution of pass-through of
tax credits to higher-skilled workers documented by Carbonnier et al. (2022). In that setting, a

tax credit for hiring low-wage workers in France is redistributed by the firm to higher-wage and

¥The finding that workers who are more highly paid benefit more from unionization and firm-level contracts is
also a core finding in work done in Spain (Card and De La Rica, 2006).

40These earnings effects do not reflect differential propensities to join unions in response to subsidies in competitive
markets. We demonstrate this directly in Appendix Table Al. Specifically, above-median workers are less responsive
to the subsidies in competitive markets and more responsive in concentrated markets, which contrasts with the overall
pattern of returns. This highlights the necessity for unions to leverage wage returns to retain higher-skilled workers.
White-collar workers are more likely to respond to the subsidies in competitive markets (and pay lower union dues
and face higher labor market concentration, as we show in Appendix Table A10), but this difference goes to zero as
concentration increases.
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higher-skilled workers within the firm in an effort to retain these workers. In our context, unions
may similarly negotiate with firms in less concentrated markets by “redistributing” union dues
from lower-skilled to higher-skilled workers.*!

Social capital. With respect to differential treatment effects across workers as a function of
their social capital, Table A14 provides a set of key findings. While social capital as proxied by
within-Norway birthplace diversity has no impact on our estimates, social capital as proxied by
within-firm occupational diversity has a large effect across the HHI distribution. Specifically, the
greater the occupational diversity at the firm, the smaller the subsidy gradient over HHI in terms
of union membership probability, and the smaller the union density gradient over HHI in terms of
log annual earnings. These results are consistent with the idea that occupational diversity makes
coordination issues more difficult among employees and reduces the leverage that they have over
the employer in negotiations. This appears particularly true in concentrated markets, where such
coordination and leverage may be more necessary in order to extract available rents. That we do not
find similar effects when using birth county heterogeneity could be because it is a worse predictor
of social capital, particularly in a relatively small country such as Norway. It is worth emphasizing
that these results align well with results from a large second survey on union members in Norway
that we conducted in 2023. One of the questions asked in this survey is whether workers believe
that unions help some workers more than others. Approximately 20% responded affirmatively.
When then asked to specify which group of workers benefits the most, the most common answers
can be summarized by “those with greater social capital,” including those with better networks,
native-born Norwegians, and those with a higher position in the hierarchy. While only suggestive,
this survey-based evidence strongly aligns with the results in Tables 5 and A14.

Public vs. private goods. Finally, in connection with social capital within the firm and greater
union connections, we estimate our earnings regression on a sample of those at the firm who
were always a member of a union during the sample period and those who never joined a union
during the sample period in comparison to those who joined within the prior three years (an easily
interpretable proxy for the compliers). This specification allows us to examine if the benefits of
union density exclusively accrue to union members and if those with stronger union connections
benefit more. The results, reported in Appendix Table A16, reveal distinct patterns across groups
and market structures.

For never-union workers, the estimated effects of higher firm-level union density in competitive

markets are very small (about 0.4 percent) and not statistically different from zero. The interaction

“IIn Table A15, we provide additional heterogeneity in the effects of union density at 20 clusters across observable
characteristics of people and their industries, including gender, education, and industry groups. In general, workers in
the public sector benefit slightly more from union density in competitive markets but less in concentrated markets than
their private-sector counterparts. Women benefit marginally more than men on average, particularly in competitive
markets, and workers in services benefit slightly less than others in competitive markets, with no difference in the
additional returns to union density over concentration.
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with HHI, however, is strong and precisely estimated, implying that never-union workers do benefit
from higher union density in more concentrated markets. This suggests that the public-good com-
ponent of union density is negligible in competitive markets, where rents are scarce, but emerges
more clearly in concentrated markets, where rents are larger.

For recent joiners, the estimated wage gains are about three times larger than those of never-
union workers in competitive markets (around 1.1 percent). Always-union members gain slightly
more still in this setting. Over the HHI gradient, however, the largest benefits accrue to recent
joiners, followed by always-union members. This pattern suggests that in concentrated markets,
where rents are more substantial, recent joiners are especially well positioned to capture gains from
union bargaining, while in competitive markets longstanding membership remains more valuable.

Taken together, these results are highly informative. They indicate that increases in union den-
sity generate both private and public benefits, with the balance depending on the degree of market
concentration. When rents are limited, the private benefits of individual membership dominate.
When rents are abundant, public-good effects become more important, and the gains from density
extend beyond members with longstanding union ties. This interpretation aligns with the broader
story of the paper—namely, that unionization strengthens worker outcomes both through direct

representation and through more diffuse firm-level bargaining channels.

5.5 Employment Effects

In theory, a union wage premium should generate a reduction in employment in perfectly com-
petitive labor markets because employers in these markets pay wages equal to the marginal rev-
enue product of labor. If a union is able to leverage its bargaining power to push wages above the
marginal revenue product, the employer will be unable to sustain current employment levels and
will reduce either the number of workers (the extensive margin) or the number of work hours (the
intensive margin).

In labor markets with monopsony power, the employment effects of a union wage premium
are more ambiguous. In classical monopsony models, where firms restrict employment by setting
wages below the marginal revenue product, unions that raise wages toward the marginal product of
labor can actually increase employment. In bargaining models such as Jarosch et al. (2024), which
is the framework through which we have conceptualized our analysis, the main role of unions is to
strengthen workers’ bargaining power, which implies smaller or no effects on firm-level employ-
ment in concentrated markets because the model does not predict significant under-employment
from concentration. More generally, when firms pay wages below the marginal revenue product,
raising wages toward that benchmark need not reduce employment and may even expand it. How-
ever, if unions push wages substantially above the marginal revenue product, employment will
ultimately decline, even in concentrated markets.

To address this question, we conduct two analyses. First, we estimate Equation 3 at the in-

dividual level using the probability of holding a full-time position (working at least 30 hours per
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week) as the dependent variable. Second, we estimate Equation 3 at the firm level using the num-
ber of workers at the firm as the dependent variable. This equation includes firm and year fixed
effects and omits other individual-level controls. The first regression addresses employment on the
intensive margin, and the second regression addresses employment on the extensive margin. We
estimate these regressions using a 1-year lag for two reasons. First, as discussed in Section 2, Nor-
wegian labor laws are strict with regard to employment contracts and terminations.** Second, our
measure of predicted union density depends on the contemporaneous distribution of the likelihood
of union membership for those employed at the firm, so estimating current employment based on
this distribution could lead to endogeneity even with our predicted union density measure.

The results from these two sets of regressions are shown in Table 6. In terms of the intensive
margin, the results suggest that full-time status decreases this year as a consequence of increases in
union density last year in competitive markets by about 2.3 percentage points with a 1 percentage
point increase in union density. The opposite is true for highly concentrated markets, with the
interaction of union density and HHI being highly statistically significant and economically mean-
ingful: firms in concentrated markets increase the likelihood their workers have full-time status
by nearly 4 percentage points. This suggests that unions generate an intensive-margin increase in
hours as a function of labor market concentration.

The results for the extensive margin are small and not statistically significant across market
concentration. However, when limiting the sample to the private sector, we do find suggestive
evidence of extensive margin employment losses in competitive markets, with a positive interaction
with HHI. However, the effect in competitive markets are only marginally significant, and the HHI
interaction is positive but not statistically significant.

Another margin at which employment may change within the firm in response to the docu-
mented wage effects is via changes in worker composition. We explore this in Table A9 where
we estimate Equation 3 with linear probability models for separation and the joint probability of
separation by education cells for each individual worker. These represent changes in separation
probability conditional on the observed characteristics of the worker (i.e., conditional on occupa-
tion, age, and educational program).

The results from this exercise show that retention improves slightly with union density, partic-
ularly for workers with at least a high school/vocational degree in concentrated markets. However,
these effects are quantitatively small and in many instances are not statistically significant. In terms
of overall worker composition, in competitive labor markets, firms tend to adjust the workforce
composition to consist of more middle-skilled workers (those with a high school or vocational
degree) and away from those with only secondary education and those with a college degree. In

concentrated labor markets, these adjustments are minimal, consistent with there being more need

“2For example, there is no at-will employment and there is a general requirement of a 3-month notice period in the
event of job terminations. Terminated employees also can take legal action.
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for firms to adjust their labor inputs in more competitive environments where they have fewer rents
available. This is also consistent with our employment results in Table 6 in which firms in com-
petitive labor markets trim their workforce in response to an increase in wages caused by union
density relative to less unionized workplaces.

The results displayed in Table 6 are consistent with the predictions of new monopsony mod-
els that firms with labor market power grant lower wages and lower levels of employment than
a competitive equilibrium. A union bidding wages up more in concentrated markets changes the
employment level that maximizes a monopsonist’s profits. This translates into future improve-
ments on the employment dimension for employed workers. The employment effects we find are
modest and imprecise on the extensive margin but strong and statistically significant on the inten-
sive margin. This pattern is consistent with the Jarosch et al. (2024) framework, which does not
predict large “under-employment” from concentration. Instead, it highlights heterogeneous firm-
level bargaining effects that primarily affect incumbent workers through changes in rent sharing.*’
Our results align well with Azar et al. (2024), which documents a similar pattern of employment
effects due to minimum wage regulation across differently concentrated markets, though we only
find strong evidence of that pattern at the intensive margin. The main difference between a mini-
mum wage and a union-negotiated wage is that unions negotiate wage floors for different types of
workers at the firm, and the wage floor is applicable to different labor market segments. Our results
thus enable us to generalize some of the findings in the minimum wage literature to the broader
workings of labor markets when a wage floor or broad wage increase is imposed in imperfectly

competitive labor markets.**

5.6 Effects on Inequality

Existing economic research on labor unions has raised the question of how unions affect in-
equality both within sectors (earnings inequality within the set of all unionized workers) and across
sectors (the gap between non-unionized and unionized workers). For example, “crowding” effects
of unions may have negative spillovers on nonunion wages in the same industries (Neumark and
Wachter, 1995; Fitzenberger et al., 2013); we extend this literature to include the firm level as well.
We do so by considering two types of inequality: (1) inequality within firms that are exposed to a
common level of union density (within sector, within firms) and (2) inequality within local labor
markets, which proxies for the net effect of within- and across-sector inequality. Within each level,
we consider three measures of inequality: the 90-10 ratio, the 90-50 ratio, and the 50-10 ratio.

To study (1), we account for differential responses to the tax subsidies across the distribution

of earnings in the firm using the same approach as in our heterogeneity analysis. We do this by es-

“Theoretically, this could also reflect an efficient bargaining outcome wherein unions with more power bargain for
the formalization of full-time positions at the expense of part-time positions.

#Unions’ impact on profits provides a loose monopsony test: if wages rise without employment falling, prof-
its should decline. Our estimates broadly fit this pattern: profits per full-time equivalent worker fall as wages rise
(Appendix Table A26).
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timating Equation 2 while including interactions between our tax subsidy measures and indicators
for a worker being below the 10th percentile, between the 10th and the 50th percentile, between
the 50th and 90th percentile, and above the 90th percentile in the annual earnings distribution at the
firm. We then calculate overall predicted firm union density using the individual predicted prob-
abilities from this model. Following this step, at the firm level, we regress each of our outcomes
(the percentile ratios) on the interaction of predicted union density and concentration and include
firm and year fixed effects in the model. To explore (2), we measure inequality (percentile ratios)
at the local labor market level (LLM) and aggregate average concentration and average predicted
union density to the LLM level from Equation 2, weighing by total employment at each firm in
the LLM. We perform the same regression at the LLM level as we did at the firm level and include
LLM and year fixed effects.

Table 7 shows the results from this exercise. In Panel A, we find that for firms in the least
concentrated markets, the gap between the 90th and 50th percentiles widens when union density
increases (column (1)). This is consistent with our findings in Panel A of Table 5 that above-
median workers in each occupation benefit the most from unionization in competitive markets.
In competitive markets, there is a broad expansion of earnings inequality (7.2%), but most of the
effect loads on changes above the median (4.2%). The opposite is true in concentrated markets,
where union density is uniformly associated with reductions in inequality, particularly in the top
half (-7.2%). Part of this effect is attributable to the increase in part-time work in competitive
markets that we find in Table 6: a wider variation in hours expands the dispersion of total earnings
within firms. This suggests that crowding effects in competitive labor markets are operating within
firms on the hours margin. Overall, within-firm inequality in firms in concentrated markets falls
when union density at the firm rises, particularly above the median.

These results of increases in inequality are also consistent with our 2023 survey in which we
find that approximately 20% of survey respondents indicated that unions prioritize some workers
over others, particularly those with better network connections within the firm and those higher in
the firm’s hierarchy. In a competitive labor market in which higher-status or higher-productivity
workers have better outside options, union bargaining strength may be disproportionately exerted
to raise the earnings of these workers as a reward for loyalty to the firm, as a premium for firm-
specific human capital, or as an incentive to stay in the union and pay more in union dues.

In Panel B of Table 7, we show that an opposing pattern arises at the local labor market level.
When local labor markets are characterized by their overall market concentration across all firms
and workers in the area, earnings inequality decreases in competitive labor markets and falls by
marginally more in markets characterized by more labor market concentration when union density
increases. In column (1), we see this pattern appear when considering the 90-10 earnings ratio in
the LLM. A one percentage point increase in local labor market unionization in competitive mar-

kets decreases the 90-10 ratio by 0.05, or by just over 1.6 percent relative to the mean value of 3.2.
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In concentrated markets, a one percentage point increase in unionization decreases this ratio by
approximately 0.06, or by approximately 1.9 percent relative to the mean, though this difference is
not statistically significant. In columns (2) and (3), we find that the 90/10 ratio effect is an approx-
imately even split between compression effects in the 90/50 and 50/10 ratios. In concentrated local
labor markets, the gains from unionization accrue to the 10th percentile slightly more, reducing
below-median local labor market inequality by more than above-median inequality. However, the
difference in the effect in concentrated markets is not statistically significant at conventional levels.
The results for local labor markets suggest that cross-firm sorting and reallocation may blunt the
relative effects on within-firm inequality as it translates to total local labor market inequality.

Taken together, our results suggest that the effect of union density on earnings inequality is
strongly determined by the level of localized labor market concentration faced by the marginal
union member and the unit of analysis. As we show above, the marginal union member is more
likely to be working in lower-paid, concentrated segments of the labor market, even within ge-
ographic areas. This matters when we consider comparisons of our results to other work. For
example, Card et al. (2004) find that wage inequality in the United States falls both within and be-
tween sectors as unionization rises. Our work supports that result, most specifically in the context
of concentrated markets.*

To assess the aggregate effect of this reform and the subsequent change in union density in
the economy on overall (national) inequality, we follow DiNardo et al. (1996) by taking a semi-
parametric approach to estimate the counterfactual density of annual earnings in 2014 were there
to be the same distribution of predicted firm-level union density that was present in 2002 based
on that year’s policy environment. To do this, we estimate predicted firm-level union density for
all workers and firms in the economy as in Equation 2. We then limit the sample to the years
2002 and 2014 and regress an indicator variable for 2014 on all of our control variables in Equa-
tion 3, including predicted union density and the interaction between predicted union density and
HHI. We use inverse weights from the predictions from this model to reweight the counterfactual
2014 to match the policy environments from 2002. In Figure 4, we present the densities of the
counterfactual 2014 and actual 2014. In Table A17, we present distributional statistics.

Our results follow much of the prior literature by suggesting that aggregate inequality decreases
as union density increases. In particular, the 10th and 25th percentiles of the income distribution
rose by approximately 10%, while the 90th percentile fell by approximately 7.5%. Overall, the
90/10 annual income ratio fell by 7.3% relative to the counterfactual. This finding suggests that
despite increases in inequality within firms, because the marginal union member is more likely to
be in a concentrated labor market and be lower-paid in the overall income distribution, increases

in union density have a compression effect on the total income distribution in Norway.

#3The fact that the average labor market in the US is estimated to be relatively concentrated supports this argument
(e.g., Azar et al. (2022)).
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5.7 Extensions

In Section 5, we presented new evidence on the impact of unionization as a function of labor
market concentration. We did this by exploiting an exogenous shift in union density at the firm
and interacting this with existing measures of labor market concentration. An alternative approach
would be to utilize exogenous shifts in labor market concentration and interact this with existing
levels of union density. In Appendix D, we exploit the influx of imports from China to Norway
in the early 2000s as an exogenous shifter of firm labor market concentration. We then use this
to measure the effects of union density on earnings when there are changes to the level of labor
market concentration. While this exercise relies on a stricter set of assumptions and should be
considered more suggestive, it provides a complementary approach to our main empirical strategy
and helps establish the robustness of our results to shocking labor market concentration rather than

unionization.

6 Discussion

We examine the effects of labor unions on the dynamics of worker earnings across differently
concentrated markets. Existing empirical evidence has focused either on labor market power (e.g.,
Schubert et al. (2020); Prager and Schmitt (2021); Caldwell and Danieli (2024); Dodini et al.
(2024)) or union power (e.g., Fortin et al. (2022); Lee and Mas (2012)), without explicitly consid-
ering the dynamic interaction of the two. While these two strands of literature provide extremely
important insights into the workings of labor markets, our lack of knowledge of how these two
forces interact—monopolistic unions and monopsonistic employers—severely limits our under-
standing of the dynamics of labor markets and how to design optimal labor market policies.

Exploiting national reforms to tax deductions for union dues as an exogenous shock to union-
ization, we demonstrate that the price elasticity of union membership has a steep gradient over
labor market concentration. We then show that there is a gradient in the union earnings premium
and that the union wage premium loads heavily on highly concentrated markets. This result holds
across three distinct identification approaches. This gradient over market power also holds when
considering two different measures of labor market power.

Our main finding is consistent with the notion that the greater the market imperfection, the
greater the amount of firm rent that unions can extract despite a theoretically more disadvanta-
geous bargaining position due to the inability to leverage strong outside options in negotiations. It
also suggests an important role for unions in limiting the market failures generated by employer
power. Consistent with monopsony theory, the wage effect is accompanied by positive intensive
margin employment effects in concentrated markets, while it is associated with negative employ-
ment effects in competitive markets.

Running horse races between product market power and labor market power on the union wage

premium across differently concentrated markets suggests that unions are effective in targeting and
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extracting both labor and product rents. Specifically, the coefficients on the interaction between
union density and labor HHI are not statistically different from the coefficient on the interaction
between union density and product HHI in our main specification. That we identify different
effects across these two sources of market power highlights that they are substantively different
components.

We document important heterogeneity with respect to the type of workers who benefit from
union density as a function of labor market concentration. Specifically, we show that the modest
union wage premiums that exist in competitive markets are loading on high-skilled and white-collar
workers. As the degree of market concentration increases, more and more of the additional rents
that unions extract go to lower-ability and blue-collar workers. This implies that unions may have
an inequality-enhancing effect on wages within firms in some subsectors of competitive markets,
while this is not the case in concentrated markets characterized by monopsonistic competition.
While speculative, we suggest that this pattern of results is consistent with unions aspiring to
maximize union dues.

Related to this point, several papers (e.g. Card et al. (2004); Neumark and Wachter (1995);
Fitzenberger et al. (2013) ) discuss the concepts of “between-sector” versus “within-sector” wage
inequality, defined as inequality measured between union and non-union workers and inequality
among unionized workers, respectively. Our results suggest that there is a notable, positive effect
on inequality within firms when labor markets are competitive. In other words, when comparing
workers to each other within the same firm, inequality increases when outside options for the most
productive and highly paid workers are more feasible to enter. This does not appear through a
redistribution of resources, but rather through unequal net benefits to union density. In the overall
local economy, unionization decreases inequality when labor markets are more competitive and
reduces local inequality by marginally more when markets are concentrated. Through our semi-
parametric reweighting exercise, we show that aggregate inequality would have been significantly
greater by 2014 absent the tax policy reforms for union dues deductions in the early to mid-2000s.
We believe that the results provided in this analysis introduce a new element into the debate on the
relationship between unions and inequality, allowing us to deepen our understanding of how the
dynamics of unions impact societal goals such as market efficiency and wage equality and provide
a new avenue for future research.

We are the first to provide causal estimates of the union density wage premium in an entire
country and the first to bring together the modern literatures on monopsony power and unioniza-
tion in labor markets. Examining the intersection of unionization and labor market concentration
allows us to substantially advance our understanding of the role of unions and their impact on the
dynamics of labor markets. We believe that the results from this paper have important policy im-
plications. Specifically, our estimates suggest that the relatively small union earnings premium in

more competitive markets comes at a modest employment cost. That there are large and sizable
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positive wage and employment effects in highly concentrated markets, on the other hand, point
to unions as being able to ameliorate market failures generated by employer power. Given that
our estimates are identified based on a simple policy change—modest tax subsidies for union dues
—and that the workers who disproportionately benefit from unionization are those more likely to
be in concentrated markets, this policy lever may serve to decrease overall earnings inequality. It is
also a policy lever that, while general in scope, appears well-targeted in effect. While speculative,
the high unionization rates in Norway may therefore be one reason for its relatively compressed
pre-tax labor earnings structure relative to countries such as the United States.

Our findings also speak to the recent bargaining-based models of monopsony, such as Jarosch
et al. (2024). These models emphasize finite-firm environments where workers’ outside options
depend on the distribution of vacancies across a discrete set of employers, creating an asymmetry
that links concentration to bargaining power. The patterns we document—small or negative em-
ployment effects in competitive markets, coupled with strong wage and positive intensive-margin
employment effects in concentrated markets—are consistent with classical monopsony models but
align more closely with this bargaining framework.

The results from this analysis also have implications for regulatory policies. Recently, policy-
makers have actively started to consider concentration in the labor market as a basis for antitrust
enforcement in the US (e.g., Marinescu (2019)), the U.K. (e.g., Competition and Markets Author-
ity (2024)), and the EU (e.g., Aresu et al. (2024)). What these discussions have in common is an
exclusive focus on the firm’s power, without considering the potential countermeasures provided
by organized labor. Given our findings coupled with an average union density rate of 32% in the
OECD, adding worker power into the discussion has the potential to considerably alter some of the
policy recommendations made by these organizations. Specifically, our estimates emphasize that
unionization rates ought to be considered as well and that certain mergers and acquisitions may not
be distortionary—and could even be beneficial—in already concentrated markets as long as there
is a sufficient union presence.
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Figure 1: Log Earnings (NOK) and Labor Market HHI by Predicted Firm Union Density
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Source: Authors’ calculations of Norwegian registry data.
Notes: Predicted union densities are based on average predicted unionization rates at each firm from Equation 2
as described in the text. Q1 through Q5 represent quintiles of the distribution of predicted union density.
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Figure 2: Survey Responses to 500 NOK Change in Net Union Dues
Panel A: Share Reconsidering Membership by Age
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Source: Authors’ calculations of Norwegian registry data and 2022 survey.

Notes: Survey asks if union members (non-members) would consider leaving (joining) if the monthly net dues
increased (decreased) by 500 NOK. Panel B shows a binned scatterplot of the relationship between the average
HHI as calculated in the 2001-2014 labor registers at the industry-county level (x-axis) and the share reconsidering
their membership. HHI is calculated at 20 skill clusters at the local labor market level then averaged over the
county-industry groups in the registers.
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Figure 3: Union Density and Log Annual Earnings by Relative Subsidies and Concentration

Panel A: Trends in Union Membership Panel B: Trends in Log Annual Earnings
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Source: Authors’ calculations of Norwegian registry data.

Notes: Coefficients reflect the interaction with year dummies with the total reduction in net dues in the 2003-2010 period within each firm and baseline HHI (scaled
to 0.10 unit increments). Estimates include fixed effects for occupation by industry cell, educational program, age group, firm, and year. Changes in net dues are
calculated within firms from 2003 to 2010 during the period of the largest shifts in the maximum tax deduction (see Figure A2). The maximum deduction was
relatively stable from 2010 onward, where the gap between the high- and low-subsidy groups stabilized. The coefficients marked by circles represent the effects
of a reduction in net dues at HHI = 0.05, while the coefficients marked by squares represent the effects adding an additional 0.15 in HHI. The 95% confidence
intervals from standard errors clustered at the firm level represent a test against the null of zero rather than the null of different effects across HHI. As the subsidy
rises after 2003, the interactions with HHI in union membership accumulate over time and are statistically different from the base effect from 2006 onward.



Figure 4: Log Annual Earnings in 2014 vs Reweighted Counterfactual
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Source: Authors’ calculations of Norwegian registry data.

Notes: Using estimates of Equation 2 for all workers, we calculate predicted firm-level union density. Following
DiNardo et al. (1996), we limit the sample to the years 2002 and 2014 and then estimate a dummy variable for
2014 on all of our control variables in Equation 3, including predicted union density and the interaction between
predicted union density and HHI. We use inverse weights for the predictions from this model to reweight the
counterfactual 2014 to match the 2002 policy environment. Additional distributional statistics are presented in
detail in Table A17.
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Table 1: Key Sample Summary Statistics

ey 2)
Panel A: Estimation Sample Mean SD
Pr(Union) 0.6345 0.4816
Firm Union Density 63.2869  26.6852
Real Annual Earnings (2015 NOK) 458,058 269,861
Less Than High School 0.1592 0.3658
Bachelor’s Degree or More 0.3989 0.4897
Female 0.5110 0.4999
Age 41.89 11.63
Imputed Tax Subsidy (1,000s NOK) 0.7327 0.2887
Imputed Net Union Dues (1,000s NOK) 3.1591 0.5524
Labor HHI (20 Clusters) 0.0428 0.0538
Labor HHI (40 Clusters) 0.0512 0.0611
Labor HHI (2-Digit Occupation) 0.0646 0.0760
Labor HHI (3-Digit Occupation) 0.0948 0.1017
Product HHI (National Industry) 0.0370 0.0774
Public Sector Industry Worker 0.4316 0.4953
N 15,069,690

ey 2)
Panel B: Full Worker Population Mean SD
Pr(Union) 0.5464 0.4978
Firm Union Density 54.4948  31.9678
Real Annual Earnings (2015 NOK) 453,272 275,540
Less Than High School 0.1726 0.3779
Bachelor’s Degree or More 0.3695 0.4827
Female 0.4864 0.4998
Age 41.47 11.69
Imputed Tax Subsidy (1,000s NOK) 0.7389 0.2848
Imputed Net Union Dues (1,000s NOK) 3.1242 0.6053
Labor HHI (20 Clusters) 0.0405 0.0530
Labor HHI (40 Clusters) 0.0485 0.0606
Labor HHI (2-Digit Occupation) 0.0594 0.0742
Labor HHI (3-Digit Occupation) 0.0863 0.0999
Product HHI (National Industry) 0.0305 0.0695
Public Sector Industry Worker 0.3641 0.4812
N 27,211,615

Source: Norwegian registry data as described in the text.

Notes: The Panel A sample is limited to full-year workers at firms with at least ten workers.
We take a 70% random sample in Panel A of the full set of individuals to ease computational
constraints. Panel B is the set of full-year workers in the data who made enough wage income to
reach “1G” status, which was approximately 90,000 NOK or 10,000 USD in 2015. The limit to
ten workers reduces the total sample from 27,211,615 observations (3,079,985 unique workers)
to 23,107,814 observations (2,848,488 unique workers).
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Table 2: The Effect of Tax Subsidies on Propensity to Unionize

(1 (2) 3) ) (5 (6)
VARIABLES No HHI No HHI 20 Clusters 20 Clusters 40 Clusters 40 Clusters
Subsidy (1,000 NOK) 0.103** 0.158%** 0.0723 0.134%*%* 0.0750 0.137%*%*
(0.0518) (0.0199) (0.0530) (0.0201) (0.0531) (0.0202)
HHI x Subsidy 0.133%** 0.257%*%* 0.0889%*%* 0.182%*%*
(0.0443) (0.0238) (0.0392) (0.0216)
HHI 1.4007%** 0.00364 1.242%%* 0.2327%%*:*

(0.246) (0.0816) (0.163) (0.0520)

Observations 15,069,038 14,883,635 15,069,038 14,883,635 15,069,038 14,883,635
R-squared 0.249 0.749 0.251 0.750 0.251 0.750
Occupation x Industry FE Yes Yes Yes Yes Yes Yes
Education FE Yes Yes Yes Yes Yes Yes
Age Group FE Yes Yes Yes Yes Yes Yes
Individual FE No Yes No Yes No Yes
Avg Pr(Union) 0.631 0.631 0.631 0.631 0.631 0.631
Mean Subsidy 2001 (1,000 NOK) 0.252 0.252 0.252 0.252 0.252 0.252
Mean Subsidy 2014 (1,000 NOK) 1.022 1.022 1.022 1.022 1.022 1.022

Source: Authors’ estimates as described in the text. Estimates correspond to Equation 2. Notes: Standard errors are in parentheses and are
clustered at the firm level. All estimates include fixed effects for occupation by industry cells, detailed educational program, age group, and
year. * indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance at the 1% level.
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Table 3: Effect of Union Density on Log Annual Earnings by Labor Market Concentration

Panel A: Main Approach

(1) 2) 3) “)
No HHI 20 Clusters (HHI) 20 Clusters (Sep. 40 Clusters (HHI)
Elasticity
Predicted Firm Union Density ~ 0.0193#%* 0.0128%** 0.03307%** 0.0126%**
(0.00257) (0.00253) (0.00387) (0.00259)
Pred. Firm Un. Dens. x HHI 0.01507%** 0.0172%*% 0.0187%**
(0.00377) (0.00217) (0.00347)
Observations 15,013,779 15,013,779 14,736,837 15,013,779
Panel B: Main Approach, Private Sector Only
Predicted Firm Union Density ~ 0.0141%#%* 0.01397%** 0.03407%** 0.0133%**
(0.00278) (0.00329) (0.00381) (0.00323)
Pred. Firm Un. Dens. x HHI 0.0331%** 0.0213%** 0.02027%*3*
(0.00802) (0.00238) (0.00734)
Observations 8,534,627 8,534,627 8,365,179 8,534,627
Panel C: Saturated Approach
Predicted Firm Union Density  0.00828*** 0.00777%%** 0.0137%* 0.00769%**
(0.00258) (0.00258) (0.00350) (0.00256)
Pred. Firm Un. Dens. x HHI 0.0125%** 0.00572%#%* 0.01207%**
(0.00404) (0.00177) (0.00395)
Observations 14,828,127 14,828,127 14,549,505 14,828,127
Panel D: Split-Sample IV
Predicted Firm Union Density  0.00704%*** 0.00575%** 0.00970#* 0.00548**
(0.000569) (0.000587) (0.000896) (0.000587)
Pred. Firm Un. Dens. x HHI 0.04527%*%* 0.004207%#** 0.03827%**
(0.00586) (0.00111) (0.00390)
Observations 3,276,082 3,276,082 3,185,336 3,276,082

Source: Authors’ estimates as described in the text. Panels A and B correspond to Equation 3.

Notes: Standard errors in parentheses clustered at the firm level and adjusted for model uncertainty in Equation 2. * indicates
significance at the 10% level, ** at the 5% level, and *** at the 1% level. All estimates include fixed effects for occupation by industry
cells, detailed educational program, age group, firm, and year. Separation elasticities in Column (3) are calculated as described in
Appendix B and are scaled as negative, i.e. that positive values are more inelastic.

Panel C includes additional fixed effects for individuals, firms, and industry by year interactions when estimating the effect of within-
firm changes in net dues on the propensity to join a union and on log earnings. Predicted individual union membership is aggregated

to the firm-year level and then used in the estimates of log earnings.

The Panel D first stage is estimated on a random 50% sample of all private-sector firms. Data are structured at the firm level and
estimated with firm and year fixed effects, measuring the change in union density in response to changes in net dues within firms over
time. Fitted values are used to predict firm-level union density for all workers in the other half of the sample. Second-stage estimates
for Panel D include individual fixed effects and measure within-person changes in earnings in response to changes in predicted firm-
level union density. Panel D standard errors adjusted following Inoue and Solon (2010).
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Table 4: Union Density Effects by Labor and Product Market Concentration

Panel A: Base Approach

ey 2) 3)
VARIABLES No Labor HHI 20 Clusters 40 Clusters
Predicted Firm Union Density 0.0178%%*%* 0.0160***  0.0160%***
(0.00287) (0.00326)  (0.00321)

Predicted Firm Union Density * Labor HHI 0.0252%* 0.00652

(0.0103) (0.00966)
Predicted Firm Union Density * Industry Revenue HHI 0.0247#**  (0.0228**

(0.00927)  (0.00902)
Change in ME with 10 ppt Change in Labor HHI 0.0025 0.0007
Change in ME with 10 ppt Change in Industry Revenue HHI 0.0025 0.0023
Observations 7,134,338 7,134,338 7,134,338
Panel B: Saturated Approach

ey ) 3)
VARIABLES No Labor HHI 20 Clusters 40 Clusters
Predicted Firm Union Density 0.0169%** 0.0122%**  (.0122%**
(0.00743) (0.00332)  (0.00310)

Predicted Firm Union Density * Labor HHI 0.0814***  0.0416%*

(0.0299) (0.0195)
Predicted Firm Union Density * Industry Revenue HHI 0.00329 -0.00819

(0.0179) (0.0156)
Observations 6,939,279 6,939,279 6,939,279

Notes: Authors’ estimates as described in the text. Estimates correspond to Equation 4. Standard errors are in parentheses and
are clustered at the firm level and adjusted for model uncertainty in Equation 2. Estimates include fixed effects for occupation
by industry cells, detailed educational program, age group, firm, and year.
Panel B includes additional fixed effects for individuals, firms, and industry by year interactions when estimating the effect
of within-firm changes in net dues on the propensity to join a union and on log earnings. * indicates significance at the 10%

level, ** indicates significance at the 5% level, and *** indicates significance at the 1% level.
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Table 5: Heterogeneous Effects of Union Density on Log Annual Earnings

Panel A: Above vs Below Firm-Occupation Median

(D 2) 3)
VARIABLES No HHI 20 Clusters 40 Clusters
Predicted Firm Union Density 0.00351 -0.00348 -0.00415%*
(0.00278) (0.00244) (0.00247)
Predicted Firm Union Density * HHI 0.0346%*** 0.0352%***
(0.00355) (0.00316)
Union Density * Above Firm-Occ Median 0.00597#**  0.00618%** 0.00625%*%*%*
(4.36e-05)  (5.02e-05) (5.07e-05)
Union Density * HHI * Above Firm-Occ Median -0.0044 8 -0.00503***
(0.000330) (0.000321)
Panel B: White Collar vs Other Occupations
(D 2) 3)
VARIABLES No HHI 20 Clusters 40 Clusters
Predicted Firm Union Density 0.00583***  0.00160%** 0.00143*
(0.00108)  (0.000714) (0.000759)
Predicted Firm Union Density * HHI 0.0271%*%* 0.0293***
(0.00280) (0.00280)
Union Density * White Collar 0.00238***  0.00161%** 0.00175%%**
(0.000418)  (0.000464) (0.000463)
Union Density * HHI * White Collar -0.000848 -0.000642
(0.000518) (0.000445)
Observations 15,069,035 15,069,035 15,069,035

Source: Authors’ estimates corresponding with Equation 3 with interactions by subgroup.

Notes: Standard errors are in parentheses and are clustered at the firm level and adjusted for model uncertainty in Equation 2
with subgroup interactions. Estimates include fixed effects for occupation by industry cells, detailed educational program, age
group, firm, and year.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance at the 1%
level.
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Table 6: Employment Effects of Lagged Union Density by Concentration

Individual Regressions

Firm Regressions

(D (2) 3) 4)
VARIABLES Pr(Hours>30) Pr(Hours>30) Workers Workers
All Sectors
Lagged Pred. U. Dens. 0.00675 -0.023 1 #** -0.175 0.593
(0.00417) (0.00597) (1.182) (1.448)
Lagged Pred. U. Dens. * HHI 0.0629%** -1.630
(0.00862) (2.726)
Observations 14,424,842 14,424,842 206,875 206,875
Private Sector
Lagged Pred. U. Dens. -0.00566 -0.0142***  -1.884*  -2.677*
(0.00415) (0.00551) (1.078) (1.410)
Lagged Pred. U. Dens. * HHI 0.03957% 1.305
(0.00905) (2.841)
Observations 8,220,957 8,220,957 172,638 172,638
Occupation x Industry FE Yes Yes
Education FE Yes Yes
Firm FE Yes Yes Yes Yes

Source: Authors’ estimates as described in the text.
Notes: Standard errors are in parentheses and are clustered at the firm level and are adjusted for model
uncertainty in Equation 2. Estimates include fixed effects for occupation by industry cells, detailed educa-
tional program, age group, firm, and year at the individual level and firm and year fixed effects at the firm

level.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates

significance at the 1% level.
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Table 7: Effect of Union Density on Inequality in Firms and Local Labor Markets

Panel A: Firm Level Inequality

(1) 2) 3)
VARIABLES Firm 90/10  Firm 90/50 Firm 50/10
Predicted Union Density 0.185%**  0.0634*** 0.0469%**
(0.0374) (0.0106) (0.00488)
Predicted Union Density x HHI ~ -0.284%***  -0.109%*%** -0.0566%**
(0.0694) (0.0202) (0.00904)
Dep Variable Mean 2.59 1.52 1.70
Pct Effect Union Density 7.15 % 4.18 % 2.75 %
Pct Effect Union Density x HHI ~ -10.97 % -7.19 % -3.32 %
Observations 237,217 237,217 237,217
R-squared 0.627 0.639 0.624
Firm FE Yes Yes Yes
Panel B: Local Labor Market Level Inequality
(1) (2) (3)
VARIABLES LLM 90/10 LLM 90/50 LLM 50/10
Predicted Union Density -0.0495%**  -0.0135%** -0.0153%**
(0.0164) (0.00447) (0.00773)
Predicted Union Density x HHI -0.0104 -0.00107 -0.00430
(0.00699)  (0.00208) (0.00434)
Dep Variable Mean 3.19 1.67 1.90
Pct Effect Union Density -1.55 % -0.81 % -0.80 %
Pct Effect Union Density x HHI ~ -0.33 % -0.06 % -0.23 %
Observations 2,236 2,236 2,236
R-squared 0.975 0.982 0.883
LLM FE Yes Yes Yes

Source: Authors’ estimates as described in the text.

Notes: Standard errors are in parentheses and are clustered at the firm level in Panel A and the local
labor market level in Panel B. Both are adjusted for model uncertainty in Equation 2. Regressions
include unit and year fixed effects and are weighted by total employment at the firm or local labor
market. Predicted union density in Panel A incorporates differential responses to tax subsidies by
interacting the instruments with indicators for within-firm earnings percentile ranges [0,10), [10-50),
[50,90), and [90,100)—the same percentiles at which we measure inequality.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates
significance at the 1% level.
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A Appendix: Additional Tables and Figures

Figure A1l: Base Dues and Dues Net of Subsidies by Year
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Source: Authors’ illustration of base vs net union dues after tax deductions based on a 42% marginal tax rate. The
vertical lines mark the value of the maximum tax deduction in particular years.
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Figure A2: Statutory Maximum Deduction and Imputed Mean Subsidy for Union Dues (NOK)
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Source: Authors’ calculations of Norwegian registry data.
Notes: Imputed base subsidies are calculated as the base tax rate times the lesser of imputed union dues at the
occupation-by-industry cell or the statutory maximum deduction.
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Figure A3: Actual Dues Compared to Imputed Union Dues
Panel A: Actual Dues vs Occupation-Industry Average Imputed Dues  Panel B: Actual Dues vs Firm Average Imputed Dues
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Panel C: Actual Dues vs Firm Average Imputed Dues with Year Fixed Effects
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Source: Authors’ calculations of Norwegian registry data.

Notes: Imputed dues in Panel A are from taking the average of the occupation-industry cell in each year. Panel B imputed dues form the basis of our policy
variation and are constructed by taking the firm-level average of the occupation-industry mean union dues for all workers at the firm. This is then fixed at the firm’s
first year in the data and adjusted to nominal prices each year using the Norwegian Consumer Price Index. Panel C values are based on Panel B but include fixed
effects for year.
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Figure A4: Firm- and Worker-Level Characteristics by Union Density

Panel A: Industry and Sector Panel B: Worker Education, Private Sector
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Source: Authors’ calculations of Norwegian registry data.
Notes: Each panel presents the distribution of characteristics for each firm in its first year in the data by bins of union density.
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Panel C: Mean and Standard Deviation, By Major Industry Group
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Mean SD

Private Sector Overall 38.3 31.6
Agriculture & Fishing 35.1 30.7
Mining 457 29.6
Manufacturing 474  30.6
Electricity, Gas, Water 84.0 21.5
Construction 420 344
Wholesale and Retail Trade 252 255
Transportation 39.2 320
Finance, Real Estate, Business Services, Hotels 33.2 27.7
Public Sector 60.8 26.5
Other 554 343

Source: Authors’ calculations of Norwegian registry data.

Notes: Each panel presents the distribution of firm-level union density at
each firm in each sector in 2001-2002 before the increase in the union dues

deduction cap.
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Figure A6: Union Density and Log Annual Earnings by Relative Subsidies
Panel A: Trends in Union Membership Panel B: Trends in Log Annual Earnings
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Source: Authors’ calculations of Norwegian registry data.

Notes: Coefficients reflect the interaction with year dummies with the total reduction in net dues in the 2003-2010 period within each firm. Estimates include fixed
effects for occupation by industry cell, educational program, age group, firm, and year. Changes in net dues are calculated within firms from 2003 to 2010 during
the period of the largest shifts in the maximum tax deduction (see Figure A2). The maximum deduction was relatively stable from 2010 onward, where the gap
between the high- and low-subsidy groups stabilized.



Figure A7: Marginal Effects of Union Density by Baseline Membership and HHI
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Source: Authors’ calculations of Norwegian registry data.

Notes: Estimates show the marginal effects at different levels of HHI and baseline levels of union density with
95% confidence intervals. Equation 3 with additional interactions of firm-level union density at baseline (the
firm’s first year in the data) with predicted union density and HHI. Confidence intervals are based on standard
errors clustered at the firm level and adjusted for model uncertainty in Equation 2.
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Table Al: Heterogeneous Effects of Tax Subsidies on Propensity to Unionize by Subgroup

(1 (2) (3)
VARIABLES Women Above Occ-Firm White Collar
Median

Subsidy (1,000 NOK) [Base] 0.0660 0.0809 0.0539

(0.0536) (0.0530) (0.0529)
Subsidy (1,000 NOK) * HHI (20 Clusters) [Base] 0.0397 0.0760* 0.0853

(0.0734) (0.0459) (0.120)
HHI [Base] 0.690%*** 1.038*** 0.438

(0.264) (0.244) (0.404)
Subsidy * Group Interaction 0.00792 -0.0182%%** 0.00638

(0.00516) (0.00489) (0.0115)
Subsidy * Group Interaction * HHI 0.110* 0.123%** 0.0508

(0.0587) (0.0400) (0.118)
Group * HHI 1.528%*** 0.863%** 1.328%**

(0.232) (0.144) (0.430)

Female Indicator -0.0114

(0.0164)
Constant 0.370%** 0.368*** 0.368***

(0.0464) (0.0457) (0.0460)
Observations 15,069,038 15,069,038 15,069,038
R-squared 0.253 0.253 0.251
F-Stat 118.6 174.8 45.33

Source: Authors’ estimates of Equation 2 interacting right hand side variables with group indicators.
Notes: Standard errors are in parentheses and are clustered at the firm level. Estimates include fixed effects for

occupation by industry cells, detailed educational program, age group, and year.
* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance at

the 1% level.
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Table A2: The Effect of Tax Subsidies on Propensity to Unionize, Excluding Net Union Dues

Panel A: Pr(Union)

(1) 2) 3) “)
VARIABLES 20 Clusters 40 Clusters  2-Digit Occupation 3-Digit Occupation
Subsidy 0.225%*%* 0.227%** 0.218%** 0.221%**
(0.0550) (0.0551) (0.05406) (0.0548)
HHI 0.409%** 0.424 %% 0.347%%* 0.329%**
(0.0329) (0.0295) (0.0259) (0.0208)
Subsidy x HHI 0.0611 0.0117 0.0475 -0.00861
(0.0425) (0.0376) (0.0322) (0.0236)
Observations 15,069,038 15,069,038 15,069,038 15,069,038
Panel B: Log Annual Earnings
(1) (2) 3) “4)
VARIABLES 20 Clusters 40 Clusters  2-Digit Occupation 3-Digit Occupation
Predicted Union Density  0.00802%***  (0.00784%*** 0.00827#** 0.00828***
(0.00139) (0.00138) (0.00146) (0.00144)
Union Density x HHI 0.0130***  0.0140%** 0.00729%*** 0.00617%***
(0.00130) (0.00136) (0.00123) (0.000919)
Observations 15,069,035 15,069,035 15,069,035 15,069,035

Source: Authors’ estimates of Equation 2 excluding the net union dues from the equation.

Notes: Standard errors are in parentheses and are clustered at the firm level. Estimates include fixed effects for
occupation by industry cells, detailed educational program, age group, and year.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance at
the 1% level.
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Table A3: The Effect of Tax Subsidies on Propensity to Unionize and Earnings Using Subsidy

Ratio
Panel A: Pr(Union)
(D (2) 3) “)
VARIABLES 20 Clusters 40 Clusters 2-Digit Occ. 3-Digit Occ.
Subsidy Ratio 0.241%** 0.242%%* 0.257#%* 0.253#**
(0.0801) (0.0804) (0.0815) (0.0841)
Subsidy Ratio x HHI 0.193* 0.0955 0.233** 0.101
(0.0994) (0.0875) (0.0967) (0.0696)
Observations 15,069,035 15,069,035 15,069,035 15,069,035
Panel B: Log Annual Earnings
(1 2) 3) “)
VARIABLES 20 Clusters 40 Clusters 2-Digit Occ. 3-Digit Occ.
Predicted Firm Union Den- -0.00621** -0.00639**  -0.00437 -0.00413
sity
(0.00286)  (0.00281) (0.00272) (0.00271)
Union Density x HHI 0.0483*#*  (0.0474%**  (.0273%** 0.02071***
(0.00369)  (0.00362) (0.00290) (0.00226)
Observations 15,069,035 15,069,035 15,069,035 15,069,035

Source: Authors’ estimates of Equation 2 replacing the raw subsidy with a subsidy ratio and the net union dues with the
inverse net union dues per Barth et al. (2020) and including a firm fixed effect.

Notes: Standard errors are in parentheses and are clustered at the firm level and are adjusted for estimation uncertainty
in Equation 2. Estimates include fixed effects for occupation by industry cells, detailed educational program, age group,
firm, and year. These estimates closely follow the effects in Table 3.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance at the
1% level.
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Table A4: Shares of Firm-Year Observations in HHI Ranges

Panel A: Full Sample of Employers

(D (2) 3) 4
Sample Shares 20 Clusters 40 Clusters 2-Digit Occ. 3-Digit Occ.
0 <HHI < 0.05 0.787 0.727 0.698 0.582
0.05<HHI<0.10 0.136 0.169 0.160 0.185
0.10<HHI<0.15 0.037 0.050 0.069 0.097
0.15<HHI < 0.25 0.027 0.035 0.047 0.078
HHI > 0.25 0.012 0.019 0.026 0.058
Panel B: Private Sector Only

(D () (3) “4)
Sample Shares 20 Clusters 40 Clusters 2-Digit Occ. 3-Digit Occ.
0 <HHI < 0.05 0.847 0.787 0.779 0.660
0.05<HHI<0.10 0.105 0.140 0.134 0.167
0.10<HHI<0.15 0.026 0.038 0.045 0.075
0.15<HHI <0.25 0.017 0.023 0.028 0.058
HHI > 0.25 0.006 0.012 0.014 0.041

Source: Authors’ calculations of Norwegian register data.
Notes: Observations are at the firm-year level. These average HHI for each firm in the data
based on their local labor markets with definitions using our clustering techniques (20 and
40 clusters) as well as 2-digit and 3-digit occupation codes.
Cells are the share of firm-year observations whose HHI values fall into each denoted

range.
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Table AS: The Effects of Union Density on Earnings by Bins of HHI

(1) 2) 3) “4)
20 Clusters 40 Clusters 2-Digit Occ. 3-Digit Occ.
Union Density at 0 < HHI < 0.05 0.00820*** 0.00880***  (0.00417* 0.00710%**
(0.00283) (0.00292) (0.00246) (0.00281)
Union Density at 0.05 < HHI < 0.10  0.0110%**  0.0133***  0.0118***  (0.0181%***
(0.0021) (0.0026) (0.0030) (0.0047)
Union Density at 0.10 < HHI < 0.15  0.0104***  0.0119%**  (0.00843***  (0.0126%***
(0.0020) (0.0023) (0.0019) (0.0036)
Union Density at 0.15 < HHI < 0.25  0.0132***  0.0131*%**  0.00705%**  0.0111%*%*
(0.0024) (0.0024) (0.0016) (0.0023)
Union Density at HHI > 0.25 0.0165%**  0.0162***  0.0102%**  0.0107***
(0.0024) (0.0029) (0.0024) (0.0029)
Observations 15,069,035 15,069,035 15,069,035 15,069,035

Source: Authors’ estimates of Equation 3 except replacing a linear HHI term when estimating 2 and 3 with
indicators for ranges of HHI, namely for being above 0.05, 0.10, 0.15, and 0.25.

Notes: Coefficients represent the total effect of union density in each of the HHI ranges i.e. that the coefficients do
not capture relative effects. Standard errors are in parentheses and are clustered at the firm level and are adjusted
for estimation uncertainty in Equation 2. Estimates include fixed effects for occupation by industry cells, detailed
educational program, age group, and year.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance
at the 1% level.
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Table A6: Split-Sample IV First Stage Estimates

ey 2) 3) “4) &)
No HHI 20 Clusters 40 Clusters 2-Digit Occu- 3-Digit Occu-
pation pation

Net Imputed Union Dues S7.962% K _8.023%**k T 956%** -5.875%** -6.294%3*

(0.942) (0.960) (0.959) (0.967) (0.976)
HHI x Net Imputed Union Dues 2.207 -0.154 -53.18%** -25.33%*%*

(8.182) (6.571) (6.493) (4.222)

Observations 555,778 555,778 555,778 555,778 555,778
R-squared 0.739 0.739 0.739 0.739 0.739
F-Statistic 71.51 35.93 35.80 66.85 52.64

Source: Authors’ estimates of the firm-level analog of Equation 2, which is firm-level union density as a function of net union
dues (the instrument in our SSIV) and includes firm and year fixed effects.

Notes: Standard errors are in parentheses and are clustered at the firm level. Estimates based on a firm-level regression using all
private-sector firms of at least 10 workers. Note that the net imputed union dues decline when the subsidy increases over time,
which reduces the cost of union membership and increases the incentive to join a union.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance at the 1% level.
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Table A7: The Effect of Union Density on Earnings Using Workers’ Base Firms to Calculate Subsidies

Panel A: Main Approach

(1 2) 3) “4) &)
VARIABLES No HHI 20 Clusters 40 Clusters 2-Digit Occu- 3-Digit Occupa-
pation tion
Predicted Firm Union Density 0.00863*** 0.00401***  0.00406%** 0.00191 0.00343#%*
(0.00163) (0.00150) (0.00149) (0.00135) (0.00137)
Predicted Firm Union Density * HHI 0.0129%**  (0.0126%** 0.00823*** 0.00544 %
(0.00111) (0.00116) (0.000996) (0.000702)
Observations 15,069,035 15,069,036 15,069,037 15,069,038 15,069,039

Panel B: Main Approach, Private Sector Only

(1) 2) 3) “4) &)
VARIABLES No HHI 20 Clusters 40 Clusters 2-Digit Occu- 3-Digit Occupa-
pation tion
Predicted Firm Union Density 0.00200 -0.000205  -0.000305 -0.000564 -0.000751
(0.00160) (0.00162) (0.00160) (0.00157) (0.00151)
Predicted Firm Union Density * HHI 0.0226***  0.0156%** 0.00995%*** 0.00632%**
(0.00256) (0.00265) (0.00196) (0.00123)
Observations 8,564,794 8,564,794 8,564,794 8,564,794 8,564,794

Source: Authors’ estimates of Equation 2 replacing the subsidy and net dues with those based on each worker’s first firm in the data rather
than their current firm’s first year in the data.

Notes: Standard errors are in parentheses and are clustered at the firm level and are adjusted for estimation uncertainty in Equation 2. Estimates
include fixed effects for occupation by industry cells, detailed educational program, age group, and year.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance at the 1% level.



Table A8: The Effect of Union Density on Log Annual Earnings by Labor Market Concentration,

Including Local Labor Market Controls

Panel A: Adding LLM Indicators

(D 2 3) C)) )] (6)
VARIABLES No HHI 20 Clusters 40 Clusters No HHI - Pri- 20 Clusters - 40 Clus-
vate Private ters -
Private
Predicted Union Density 0.0206%**  0.0136***  (0.0123*** 0.0153%** 0.0140%** 0.0248%**
(0.00426)  (0.00340) (0.00331) (0.00393) (0.00434) (0.0100)
Predicted Union Density * HHI 0.0193%#* (0,025 **:* 0.0370%#:* 0.0248%**
(0.00502) (0.00460) (0.0110) (0.0100)
Observations 15,031,288 15,031,288 15,031,288 8,543,965 8,543,965 8,543,965
Panel B: Cluster by Year FE (20 Clusters)
(D 2 3) 4 )] 6)
VARIABLES No HHI 20 Clusters 40 Clusters No HHI - Pri- 20 Clusters - 40 Clus-
vate Private ters -
Private
Predicted Union Density 0.0160%**  (0.0134%***  ().0]133%*:** 0.0130%** 0.0134 %% 0.013 %%
(0.00241)  (0.00242) (0.00246) (0.00238) (0.00286) (0.00280)
Predicted Union Density * HHI 0.00616**  (0.00917%** 0.0245%** 0.0133**
(0.00288) (0.00266) (0.00631) (0.00601)
Observations 14,591,487 14,591,487 14,591,487 8,348,491 8,348,491 8,348,491
Panel C: Controlling for LLM Predicted Union Density
(D 2 3) C)) )] (6)
VARIABLES No HHI 20 Clusters 40 Clusters No HHI - Pri- 20 Clusters - 40 Clus-
vate Private ters -
Private
Predicted Firm Union Density 0.0200%**  0.0144***  (0.0140%** 0.0150%%*%* 0.0151#%%* 0.0141%%%*
(0.00369)  (0.00315) (0.00321) (0.00344) (0.00416) (0.00400)
Predicted Firm Union Density * HHI 0.0195%#*  (0,0210%*:* 0.0386%*:* 0.0220%*
(0.00474) (0.00432) (0.0104) (0.00886)
Observations 15,069,035 15,069,035 15,069,035 8,564,794 8,564,794 8,564,794
Panel D: Controlling for LLM-Cluster Predicted Union Density (20 Clusters)
(D 2 3) 4 )] (6)
VARIABLES No HHI 20 Clusters 40 Clusters No HHI - Pri- 20 Clusters - 40 Clus-
vate Private ters -
Private
Predicted Firm Union Density 0.0186%**  (0.0134%***  ().0]133%*:** 0.0148%%#:* 0.0164 %% 0.0154 %%
(0.00369)  (0.00313) (0.00322) (0.00356) (0.00433) (0.00417)
Predicted Firm Union Density * HHI 0.0157***  (,0192%*** 0.03297%*#* 0.0199%**
(0.00468) (0.00432) (0.0107) (0.00914)
Observations 15,069,035 15,069,035 15,069,035 8,564,794 8,564,794 8,564,794

Source: Authors’ estimates of Equation 3 with the addition of fixed effects and controls.

Notes: Standard errors are in parentheses and are clustered at the firm level and adjusted for model uncertainty in Equation 2. Estimates include fixed
effects for occupation by industry cells, detailed educational program, age group, firm, and year, with additional dummy variables as mentioned in each
panel. Panels C and D use Equation 2 to predict local labor market-level (and LLM-cluster) union density, which are then included as an additional
control in the model.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance at the 1% level.
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Table A9: The Effect of Union Density on Separation Rates and Education Composition

Panel A: Separations, Quartiles of Annual Earnings in Firm

(D (2) (3

VARIABLES Pr(Separation) Pr(Separation*P75) Pr(Separation*P25)
Union Density -0.00188 0.000206 0.000112

(0.00276) (0.000894) (0.000856)
Union Density x HHI -0.00574 -0.00384%**%* 0.00245%

(0.00433) (0.00144) (0.00147)
Dep Var Mean 0.232 0.049 0.083
Observations 15,069,035 15,069,035 15,069,035

Panel B: Separations, Education

(D (2) (3
VARIABLES Pr(Separation*LTHS)  Pr(Separation*HS) Pr(Separation*Bach+)
Union Density 0.000975%* 0.00253 -0.00538%**%*
(0.000484) (0.00158) (0.00164)
Union Density x HHI -0.000292 -0.00720%*%* 0.00175
(0.000911) (0.00253) (0.00230)
Dep Var Mean 0.042 0.099 0.088
Observations 15,069,035 15,069,035 15,069,035

Panel C: Education

(1) 2) 3)
VARIABLES Pr(LTHS) Pr(HS) Pr(Bach+)
Union Density -0.0034 3% 0.02071 -0.0155%**
(0.00109) (0.00274) (0.00249)
Union Density x HHI 0.00405%*%* -0.0173*%** 0.0151%**
(0.00193) (0.00402) (0.00374)
Dep Var Mean 0.159 0.438 0.394
Observations 15,219,857 15,219,857 15,219,857

Source: Authors’ estimates of Equation 2 and 3 in the form of a linear probability model for each outcome.

Notes: Standard errors are in parentheses and are clustered at the firm level and are adjusted for estimation uncer-
tainty in Equation 2. Estimates include fixed effects for occupation by industry cells, age group, and year. Panels
A and B include controls for detailed educational program. HHI is defined in these models at 20 skill clusters.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance at
the 1% level.
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Table A10: Summary Statistics - Means by Subgroup

(1) (2) (3) (3)
VARIABLES Union Dues Subsidy (1,000 Net-of-Subsidy Dues HHI (20 Clusters)
Paid (NOK) NOK) (1,000 NOK)
Men 4720 0.7269 3.1935 0.0333
Women 4269 0.7383 3.1262 0.0520
Below Occ-Firm Median 4008 0.7284 3.1559 0.0426
Above Occ-Firm Median 4939 0.7378 3.1629 0.0431
Not White Collar 5104 0.7234 3.4135 0.0325
White Collar 4306 0.7351 3.0931 0.0455

Source: Authors’ estimates using Norwegian register data.



Table A11: Heterogeneous Effects by Bindingness of Industry Floors

Log Annual Earnings

(1 2)
VARIABLES 20 Clusters 40 Clusters
Predicted Firm Union Density 0.00138 0.00161
(0.00167) (0.00183)
Union Density x Kaitz 0.000397%*%* 0.000405°%*
(6.46e-05) (6.95e-05)
Union Density x HHI 0.0188%*** 0.0198%**
(0.00347) (0.00345)
Union Density x Kaitz x HHI 0.000339 0.000164
(0.000459) (0.000447)
Observations 14,431,060 14,431,060

Source: Authors’ estimates of Equation 3 with the addition interactions with the Kaitz index.

Notes: Standard errors are in parentheses and are clustered at the firm level and adjusted for model uncertainty in
Equation 2. Estimates include fixed effects for occupation by industry cells, detailed educational program, age group,
firm, and year. The Kaitz index for the industry wage floor is calculated in two steps. First, we calculate the kernel
density function for annual earnings for each 2-digit industry by year cell using Epanechnikov weights. Second, we
examine the density and assume the industry earnings floor is the first time the density increases by at least 0.00003
percent, which is approximately a 10-15% increase in the density at the mean. The Kaitz index is the ratio of this
earnings floor to the median annual earnings in the industry-year cell. In Panel C of Table 3, we saturate our models
with 2-digit by year interacted dummies, which subsumes these industry wage floors and yields similar results.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance at

the 1% level.
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Table A12: Product Versus Labor Market Concentration, Saturated Model
(D (2 ) “4)
VARIABLES 20 Clusters 40 Clusters 2-digit Occ  3-digit Occ
Predicted Firm Union Density 0.0122%**%  0.0122%**  (0.0137***  (.0113%**
(0.00332)  (0.00310)  (0.00376)  (0.00336)

Predicted Firm Union Density * Labor HHI 0.0814%**  0.0416**  0.0608***  (0.0546%**
(0.0299) (0.0195) (0.0193) (0.0142)

Predicted Firm Union Density * Product HHI ~ 0.00329 -0.00819 -0.00208 -0.0140
(0.0179) (0.0156) (0.0178) (0.0160)

6,939,279 6,939,279 6,939,279 6,939,279

Observations
Source: Authors’ estimates of the saturated version of Equation 4, including industry by year and worker fixed effects.

Notes: Standard errors are in parentheses and are clustered at the firm level and adjusted for model uncertainty in the
union membership equation. Estimates include fixed effects for occupation by industry cells, industry by year, detailed

educational program, age group, firm, worker, and year.
* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance at the

1% level.
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Table A13: Union Density Effects by Labor and Local Product Market Concentration

(1) 2)
VARIABLES 20 Clusters 40 Clusters
Predicted Firm Union Density 0.0194 % 0.0185%*
(0.00481) (0.00463)
Union Density x Labor HHI 0.0303%** 0.0175%*
(0.0125) (0.0103)
Union Density x Local Revenue HHI -0.00206***  -0.00206%***

(0.000232)  (0.000224)

Observations 7,134,338 7,134,338

Source: Authors’ estimates matching those in Table 4 except calculating revenue concen-
tration at the local level rather than the national level. Revenues are allocated to local labor
markets based on the spatial distribution of the firm’s employment, and revenue shares are
calculated based on this spatial allocation.

Notes: Standard errors are in parentheses and are clustered at the firm level and are adjusted
for estimation uncertainty in Equation 2. Estimates include fixed effects for occupation by
industry cells, detailed educational program, age group, firm, and year.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and ***
indicates significance at the 1% level.



Table A14: Heterogeneous Effects by Measures of Social Capital

Panel A: Pr(Union)

Share of Workers with

Occupational Diversity

Same Birth County
(1) (2) (3) 4)

VARIABLES 20 Clusters 40 Clusters 20 Clusters 40 Clusters
Subsidy (1,000 NOK) 0.0584 0.0612 0.117%* 0.117%*

(0.0511) (0.0512) (0.0467) (0.0467)
Subsidy x Soc Capital 0.0120 0.0123 -0.0384 -0.0339

(0.0170) (0.0175) (0.0393) (0.0398)
Subsidy x HHI 0.177%* 0.0991 0.369%** 0.316%**

(0.0865) (0.0751) (0.0780) (0.0661)
Subsidy x HHI x Soc Capital -0.123 -0.0650 -1.168%* -1.084 %

(0.154) (0.138) (0.493) (0.401)
HHI 1.457%%*%* 1.386%%** 1.4071%%** 1.269%*%*

(0.249) (0.156) (0.240) (0.154)
Observations 13,748,269 13,748,269 15,069,038 15,069,038
F-Statistic 53.11 60.83 310.1 320.2

Panel B: Log Annual Earnings

Share of Workers with
Same Birth County

Occupational Diversity

(1) (2) (3) 4)
VARIABLES 20 Clusters 40 Clusters 20 Clusters 40 Clusters
Predicted Firm Union Density 0.00703***  0.00607***  0.00124***  0.00119***
(0.00173) (0.00171) (0.000277)  (0.000274)
Union Density x Soc Capital 0.000204*** (0.000220%**  0.00406***  (0.00394***
(3.92¢-05) (3.96¢-05) (0.000646)  (0.000644)
Union Density x HHI 0.02257% 0.0270***  0.0173***  0.0161%***
(0.00336) (0.00344) (0.00131) (0.00149)
Union Density x Soc Capital x HHI 0.000217 -7.96e-05 -0.0201%**  -0.0140%**
(0.000282) (0.000261) (0.00267) (0.00263)
Observations 13,748,264 13,748,264 15,069,035 15,069,035

Source: Authors’ estimates of Equation 3 with the addition interactions with measures of social capital.
Notes: Standard errors are in parentheses and are clustered at the firm level and adjusted for model uncertainty in
Equation 2. Estimates include fixed effects for occupation by industry cells, detailed educational program, age group,
firm, and year. Our measure of same birth county is the share of workers in each firm in each year that share a county
of birth in Norway. Those born outside of Norway are characterized as being born in the “same county” if they are
both foreign-born. Occupational diversity is defined as the number of distinct 3-digit occupations within the firm-year

cell per worker in the firm.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance at the

1% level.
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Table A15: Additional Heterogeneous Effects

Panel A: Public Sector, Manufacturing, Services, Construction

ey 2 3) “
VARIABLES Public Manufacturing Services Construction
Predicted Firm Union Density 0.00580* 0.00106 0.00686*** 0.000246
(0.00310) (0.000922) (0.00146) (0.000661)
Predicted Firm Union Density * HHI ~ 0.0121%*** 0.02227%** 0.0160%** 0.0313%**
(0.00410) (0.00435) (0.00338) (0.00278)
Union Density * Group 0.00533***  -0.00264***  -0.00517**%* 0.00148*
(0.000867) (0.000982) (0.00105) (0.000879)
Union Density * HHI * Group -0.00301*** 0.00633* 0.00182 -0.00111
(0.000788) (0.00343) (0.00135) (0.00136)

Panel B: By Gender and Education

ey 2 3) “)
VARIABLES Female Bachelors +  High School Less Than High School
Predicted Firm Union Density 0.00439%* 0.0137#** 0.0118%** 0.0198%***
(0.00195) (0.00222) (0.00287) (0.00293)
Predicted Firm Union Density * HHI =~ 0.0145%** 0.0126%#%** 0.0162%#%* 0.00544
(0.00308) (0.00398) (0.00424) (0.00474)
Union Density * Group 0.00460%**  (0.00123%** -0.000293 -0.00216%**
(0.000462) (0.000461) (0.000294) (0.000361)
Union Density * HHI * Group -0.00284***  (0.00106%** 0.000231 -0.00146%**
(0.000453) (0.000381) (0.000250) (0.000343)

Source: Authors’ estimates of Equations 2 and 3 with additional interactions for group membership.
Notes: Effects in each group are relative to those outside of each group.
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Table A16: Effects of Union Density on Never Union, Recent Joiners, and Always Union Members

ey (2) 3) “)
20 Clusters 40 Clusters  2-Digit Occ. 3-Digit Occ.
Predicted Firm Union Density, Never Union 0.00445 0.00422 -0.000551 0.000363
(0.00330) (0.00335) (0.00246) (0.00259)
Union Density x Always Union 0.00859*** 0.00884***  (0.00874***  (0.00891***
(0.000759)  (0.000743)  (0.000771)  (0.000704)
Union Density x Join in Last 3 Years 0.00608***  0.00619*%**  0.00605***  (0.00668***
(0.000714)  (0.000711)  (0.000713)  (0.000658)
Union Density x HHI, Never Union 0.0116%***  (0.0153%** 0.00494 0.00489*
(0.00441) (0.00414) (0.00350) (0.00224)
Union Density x Always Union x HHI 0.003971 #** 0.00129 0.00252%#%* 0.000635
(0.000835)  (0.000839)  (0.000662)  (0.000483)
Union Density x Joined in Last 3 Years x HHI 0.00527*** 0.00289***  0.00391***  0.00105**
(0.000760)  (0.000734)  (0.000586)  (0.000425)
Observations 10,800,309 10,800,309 10,800,309 10,800,309

Source: Authors’ estimates of Equation 3 on a sample of workers in the firm who were either always a member of a union or
those who were never members of a union during the sample.

Notes: The base effects are for those who never joined a union, while the interactions relate how much more those who were
always members of a union benefit from increased union density relative to non-members. Standard errors are in parentheses and
are clustered at the firm level and are adjusted for model uncertainty in Equation 2. Estimates include fixed effects for occupation
by industry cells, detailed educational program, age group, firm, and year.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance at the 1% level.
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Table A17: Counterfactual Aggregate Inequality Following DiNardo et al. (1996)

(1) (2) (3)
2002 Policy Counterfactual Actual 2014  Gap

P10 12.243 12.345 0.102
P25 12.679 12.771 0.092
P50 13.024 13.052 0.028
P75 13.345 13.310 -0.035
P90 13.686 13.610 -0.076
90/10 Ratio 2.442 2.265 -7.3 %
90/50 Ratio 1.662 1.557 -6.3 %
50/10 Ratio 1.781 1.707 -4.1 %

Source: Authors’ estimates as described in the text.

Notes: Notes: Using estimates of Equation 2 for all workers, we calculate pre-
dicted firm-level union density. Following DiNardo et al. (1996), we limit the
sample to the years 2002 and 2014, we then estimate a dummy variable for 2014
on all of our control variables in Equation 3, including predicted union density and
the interaction between predicted union density and HHI. We use inverse weights
for the predictions from this model to reweight the counterfactual 2014 to match
the 2002 policy environment.

Table A18: The Effect of Predicted Labor Concentration on Union Premium, Fixed Union Density

(D) 2)
VARIABLES 20 Clusters 40 Clusters

Base Union Density x Predicted HHI ~ 0.0443%%*  (.0525%**

0.0121)  (0.0143)
Predicted HHI 2836k 3 362H

(0.700) (0.830)

Observations 9,936,364 9,936,364
R-squared 0.556 0.556

Source: Authors’ estimates as described in the text.

Notes: Standard errors are in parentheses and are clustered at the firm level.
Estimates include fixed effects for occupation by industry cells, detailed ed-
ucational program, age group, firm, and year.

* indicates significance at the 10% level, ** indicates significance at the 5%
level, and *** indicates significance at the 1% level.
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Table A19: The Effect of Tax Subsidies on Propensity to Unionize, Occupation-Specific HHI

1 2 3) “)

VARIABLES 2-Digit Occupation 2-Digit Occupation 3-Digit Occupation 3-Digit Occupation
Subsidy (1,000 NOK) 0.0595 0.115%** 0.0762 0.127%#%*

(0.0527) (0.0200) (0.0526) (0.0201)
HHI x Subsidy 0.132%%* 0.262%%* 0.0525%* 0.136%%*

(0.0363) (0.0201) (0.0261) (0.0161)
HHI 1.518%**%* 0.210%** 1.117%%* 0.178%*%*

(0.179) (0.0598) (0.121) (0.0455)
Observations 15,069,038 14,883,635 15,069,038 14,883,635
R-squared 0.251 0.750 0.252 0.750
Occupation x Industry FE Yes Yes Yes Yes
Education FE Yes Yes Yes Yes
Age Group FE Yes Yes Yes Yes
Individual FE Yes Yes

Source: Authors’ estimates as described in the text. Estimates correspond with Equation 2.

Notes: Standard errors are in parentheses and are clustered at the firm level. All estimates include fixed effects for occupation by
industry cells, detailed educational program, age group, and year.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance at the 1% level.

Table A20: Effect of Union Density on Log Annual Earnings by Labor Market Concentration,
Occupation-Specific HHI

(D 2) 3)

VARIABLES No HHI = 2-Digit Occupation 3-Digit Occupation
Predicted Firm Union Density 0.0193%*3 0.00601 #** 0.00825%**

(0.00257) (0.00210) (0.00239)
Predicted Firm Union Density * HHI 0.0111%** 0.00861***

(0.00352) (0.00239)

Observations 15,069,035 15,069,035 15,069,035
R-squared 0.576 0.576 0.576

Source: Authors’ estimates as described in the text. Estimates correspond with Equation 3.

Notes: Standard errors are in parentheses and are clustered at the firm level and are adjusted for estimation uncertainty
in Equation 2. Estimates include fixed effects for occupation by industry cells, detailed educational program, age
group, firm, and year.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance at
the 1% level.
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Table A21: Effect of Union Density on Log Annual Earnings by Labor Market Concentration -

Private Sector Only, Occupation-Specific HHI

(1) (2) 3)

VARIABLES No HHI  2-Digit Occupation 3-Digit Occupation
Predicted Firm Union Density 0.0141%#** 0.0119%** 0.00990%*3*

(0.00349) (0.00370) (0.00344)
Predicted Firm Union Density * HHI 0.00183 0.00594

(0.00753) (0.00424)

Observations 8,564,794 8,564,794 8,564,794
R-squared 0.599 0.599 0.599

Source: Authors’ estimates as described in the text. Estimates correspond with Equation 3.

Notes: Standard errors are in parentheses and are clustered at the firm level and are adjusted for estimation uncer-
tainty in Equation 2. Estimates include fixed effects for occupation by industry cells, detailed educational program,

age group, firm, and year.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance at

the 1% level.
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Table A22: Effect of Union Density on Log Annual Earnings by Labor Market Concentration and
Firm-Occupation Median, Occupation-Specific HHI

(D 2) 3)
VARIABLES No HHI  2-Digit Occupation 3-Digit Occupation
Predicted Firm Union Density 0.00351 -0.0064 1##* -0.00510%*
(0.00278) (0.00189) (0.00204)
Predicted Firm Union Density * HHI 0.0262%** 0.0183***
(0.00303) (0.00207)
Union Density * Above Firm-Occ Median 0.00597#%** 0.00629%%*%* 0.0064 5%
(4.36e-05) (5.39¢-05) (5.49¢-05)
Union Density * HHI * Above Firm-Occ Median -0.00447%*%* -0.00465%**
(0.000307) (0.000226)
Observations 15,069,035 15,069,035 15,069,035
R-squared 0.712 0.712 0.713

Source: Authors’ estimates corresponding with Equation 3 with interactions by subgroup.

Notes: Standard errors are in parentheses and are clustered at the firm level and are adjusted for estimation uncertainty in
Equation 2 with subgroup interactions. Estimates include fixed

effects for occupation by industry cells, detailed educational program, age group, firm, and year.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and

*#* indicates significance at the 1% level.
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Table A23: Effect of Union Density on Log Annual Earnings by Labor Market Concentration and
White Collar Occupation Status, Occupation-Specific HHI

(1) 2) 3)
VARIABLES No HHI  2-Digit Occupation 3-Digit Occupation
Predicted Firm Union Density 0.00583%** 0.00122%* 0.000688
(0.00108) (0.000609) (0.000650)
Predicted Firm Union Density * HHI 0.0165%** 0.014 3%
(0.00244) (0.00207)
Union Density * White Collar 0.00238#** 0.000738 0.00164***
(0.000418) (0.000460) (0.000448)
Union Density * HHI * White Collar 0.000545 -0.000334
(0.000461) (0.000358)
Observations 15,069,035 15,069,035 15,069,035
R-squared 0.576 0.576 0.576

Source: Authors’ estimates corresponding with Equation 3 with interactions by subgroup.

Notes: Standard errors are in parentheses and are clustered at the firm level and are adjusted for estimation uncertainty
in Equation 2 with subgroup interactions. Estimates include fixed effects for occupation by industry cells, detailed
educational program, age group, firm, and year.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance at
the 1% level.
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Table A24: The Effect of Union Density on Earnings Using Leave-one-out Imputed Dues to Calculate Subsidies

ey 2 3) “4) (&)
VARIABLES No HHI 20 Clusters 40 Clusters 2-Digit Occu- 3-Digit Occupa-
pation tion
Predicted Firm Union Density 0.0318***  (0.0173***  (0.0192%** 0.00724%#** 0.00819%**
(0.00326)  (0.00216)  (0.00237) (0.00161) (0.00175)
Predicted Firm Union Density * HHI 0.0345%**  0.0416%*** 0.0140%** 0.0185%**
(0.00874) (0.0112) (0.00500) (0.00571)
Observations 15,069,035 15,069,035 15,069,035 15,069,035 15,069,035

Source: Authors’ estimates of Equation 2 and 3 using occupation and industry mean dues excluding a worker’s own firm to calculate base

imputed dues and subsidies.

Notes: Standard errors are in parentheses and are clustered at the firm level and are adjusted for estimation uncertainty in Equation 2.
Estimates include fixed effects for occupation by industry cells, detailed educational program, age group, and year.
* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance at the 1% level.



Table A25: The Effect of Union Density by Participation in a Collective Agreement

Panel A: Pr(Union)

(1) (2) 3) “)
VARIABLES 20 Clusters 40 Clusters  2-Digit Occ. 3-Digit Occ.
Subsidy (1,000 NOK) 0.0893* 0.0985%* 0.108** 0.0829
(0.0541) (0.0541) (0.0503) (0.0548)
Subsidy x HHI 0.0922 -0.0726 0.182 -0.0457
(0.183) (0.140) (0.145) (0.124)
Subsidy x CBA 0.00481 -0.000933 -0.000488 0.00550
(0.0158) (0.0157) (0.0149) (0.0155)
Subsidy x HHI x CBA -0.0686 0.137 -0.0922 0.0286
(0.235) (0.174) (0.164) (0.126)
HHI 0.362 0.725* 1.563%%* 1.390%**
(0.633) (0.424) (0.457) (0.300)
HHI x CBA 1.818** 0.529 -0.143 -0.503
(0.746) (0.486) (0.498) (0.331)
CBA 0.0516 0.0744%** 0.0980***  0.0914%**
(0.0362) (0.0351) (0.0362) (0.0353)
Observations 8,564,835 8,564,835 8,564,835 8,564,835
F-Statistic 60.18 61.45 70.06 59.90
Panel B: Log Annual Earnings
(1) 2) 3) “)
VARIABLES 20 Clusters 40 Clusters  2-Digit Occ. 3-Digit Occ.
Predicted Firm Union Density 0.00573***  0.00512***  0.00607***  (0.00339%*%*
(0.00189) (0.00195) (0.00223) (0.00158)
Union Density x CBA -0.00134 -0.000785 -0.000838 -0.000330
(0.000871)  (0.000789)  (0.000889)  (0.000741)
Union Density x HHI 0.02427%*%* 0.0302%**  0.0131%*%* 0.0127%**
(0.00789) (0.00579) (0.00341) (0.00569)
Union Density x CBA x HHI 0.0196* -0.00412 -0.00333 -0.000556
(0.0104) (0.00760) (0.00498) (0.00582)
CBA -0.0451 -0.0739* -0.0850%* -0.0610
(0.0429) (0.0427) (0.0429) (0.0412)
HHI x CBA -1.012 0.453 0.599* 0.0536
(0.669) (0.544) (0.332) (0.404)
Observations 8,564,794 8,564,794 8,564,794 8,564,794

Source: Authors’ estimates of Equation 2 and 3 with additional controls and interactions for having a private-
sector collective agreement (CBA) in place in their firm in that year.

Notes: Standard errors are in parentheses and are clustered at the firm level and are adjusted for estimation
uncertainty in Equation 2. Estimates include fixed effects for occupation by industry cells, detailed educational
program, age group, and year.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance
at the 1% level. 85



Table A26: The Effect of Union Density on Firm Profits (1,000s NOK) per Full-Time Equivalent
Worker

(1) (2) 3) “)
VARIABLES 20 Clusters 40 Clusters 2-Digit Occ. 3-Digit Occ.
Predicted Union Density -6.15 -0.13 -2.83 -4.26
(7.44) (5.47) (5.94) (6.34)
Union Density x Labor HHI -44.84%* -76.07%* -48.04* -17.27
(26.51) (33.88) (24.60) (14.15)
Observations 134,662 134,662 134,662 134,662

Source: Authors’ estimates of a firm-level equation using predicted union density from Equation 2: y¢; = ag +
aq UD ft oo UD ¢ X HHI + ¢5 + 1¢ + 1y weighted by baseline firm size. We use full-time equivalent units
to account for the extensive and intensive-margin employment effects presented in Table 6.

Notes: Standard errors are in parentheses and are clustered at the firm level and are adjusted for estimation
uncertainty in Equation 2. Estimates include fixed effects for firm and year.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance
at the 1% level.
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Table A27: Survey Summary Statistics

Panel A: Survey Participants

(1 (2) (3)

Overall Non-Union Union
Less than High School 0.028 0.036 0.021
High School 0.369 0.425 0.322
Bachelors Degree or More 0.603 0.539 0.657
Female 0.501 0.431 0.559
Age (Mean) 4431 44 47 44.18
Major Industry Composition (%)
Agriculture & Fishing 1.2 1.4 1.0
Mining 0.2 0.2 0.3
Manufacturing 244 27.3 21.9
Electricity, Gas, Water 1.5 1.4 1.6
Construction 5.3 8.0 3.1
Wholesale Trade 11.3 16.0 7.2
Transportation 4.4 5.3 3.6
Finance, Real Estate, Business, Hotels 17.3 21.7 13.6
Public Sector 34.3 18.6 47.6
Other 0.1 0.1 0.1
Panel B: Administrative Data in 2014
Less than High School 0.142 0.185 0.116
High School 0.404 0.430 0.389
Bachelors Degree or More 0.454 0.386 0.494
Female 0.521 0.440 0.569
Age (Mean) 42.33 39.04 44.28
Major Industry Composition (%)
Agriculture & Fishing 0.4 0.8 0.2
Mining 2.5 2.6 24
Manufacturing 11.7 12.8 11.0
Electricity, Gas, Water 0.9 0.5 1.1
Construction 4.0 5.3 3.3
Wholesale Trade 10.6 19.1 5.5
Transportation 6.4 6.2 6.5
Finance, Real Estate, Business, Hotels 16.7 24.2 12.2
Public Sector 44.6 25.8 55.7
Other 2.2 2.7 2.0

Source: Authors’ calculations of a survey of 5,200 Norwegian workers and admin-
istrative data on full-year workers at firms with at least 10 workers in 2014.
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Table A28: Model Estimates Using Occupation-Industry Imputed Marginal Tax Rates
Panel A: Pr(Union)

(1) 2) 3) 4) &)
No HHI 20 Clusters 40 Clusters 2-Digit Occ. 3-Digit Occ.
Subsidy (1000s NOK) 0.0898***  0.0699**  0.0683** 0.0601* 0.0651*
(0.0337) (0.0342) (0.0342) (0.0334) (0.0334)
Subsidy x HHI 0.123***  (.0823** 0.122%** 0.0476%*
(0.0419) (0.0370) (0.0336) (0.0236)
HHI 1.393%#%* 1.241%%* 1.517%%* 1.122%%*
(0.247) (0.163) (0.177) (0.120)
F-Statistic 32.59 72.67 83.89 82.64 75.30
Observations 15,069,038 15,069,038 15,069,038 15,069,038 15,069,038

Panel B: Log Annual Earnings

(1 2) 3) 4) &)
No HHI 20 Clusters 40 Clusters 2-Digit Occ. 3-Digit Occ.

Predicted Union Density ~ 0.0248***  0.0159***  0.0158***  0.00784***  0.0104***
(0.00459)  (0.00331)  (0.00346) (0.00214) (0.00249)

Union Density x HHI 0.0115**  0.0160***  0.00850**  0.00712%%*
(0.00503)  (0.00495) (0.00361) (0.00282)
Observations 15,069,035 15,069,035 15,069,035 15,069,035 15,069,035

Source: Authors’ estimates as described in the text. Estimates correspond to Equations 2 and 3 replacing the statutory
tax rate with imputed marginal tax rates in each occupation-industry cell. Notes: Standard errors are in parentheses
and are clustered at the firm level. All estimates include fixed effects for occupation by industry cells, detailed
educational program, age group, and year. * indicates significance at the 10% level, ** indicates significance at the
5% level, and *** indicates significance at the 1% level.

B Alternative Measure of Market Power: Separation Elastici-
ties

The recent literature on labor market power has shown that labor market concentration—as measured by
HHI—has negative effects on the wages and employment rates of workers (e.g. Dodini et al. (2024); Azar
et al. (2022); Marinescu et al. (2021)). It is clear from this literature that concentration is capturing some
important aspects of labor market power. While our measure of HHI is fixed for each firm at a particular
point in time and is thus unaffected by evolving equilibrium changes in labor demand over time and space,
HHI is not the only proxy for labor market power we can use. In an extension of our approach using HHI,
we use separation elasticities for firms’ wage policies for particular occupation groups to proxy as a measure
of labor market power where separation elasticities closer to zero (inelastic) are an indication of the firm’s
market power over that particular occupation group.

To measure these elasticities, we follow a modified version of the Bassier et al. (2022) approach to
measuring separation elasticities, which uses an AKM (Abowd et al., 1999) model to establish firms’ wage
policies and subsequently measures separation rates in response to these firm-level effects. To facilitate
comparisons to our HHI measures, which rely on occupation definitions and skill cluster groups of occupa-

88



tions, we make a modification. Because we have data on each worker’s occupation, we estimate the AKM
model with fixed effects for each firm interacted with the worker’s skill cluster, which allows firms to have
different wage policies for each occupation group.*® We then calculate the probability of separation for
workers in each firm-cluster cell in relation to these firm-cluster pay policies.

Figure B1 presents the binned scatterplot relationship between a firm-cluster fixed effect and the sepa-
ration rate from the firm for a worker relative to the overall mean rate.*’ The pattern is similar to the prior
literature using this approach, though the implied elasticities are smaller than the shorter-run job transitions
measured in Bassier et al. (2022) when looking at firm-level fixed effects in their split sample approach.
Overall, the implied average separation elasticity is close to -1.

For our purposes, what matters most is not the magnitude of the overall separation rate per se—though it
is interesting to note the relatively low elasticity when examining this level of firm-occupation wage policy
and annualized job transitions—but rather how changes in union density interact with relative differences
in the separation elasticities across firms. To best mirror our concentration-based measure of market power,
we separately estimate separation elasticities for each local labor market-occupation group (cluster) cell
for the sample period and then divide these by the sample overall separation probability. This yields a
normalized separation elasticity for each LLM-occupation group. As we do in the case of concentration,
we fix this measure of market power for each firm by taking the average elasticity for all LLM-occupation
group cells within the firm and holding this fixed at the firm’s first year in the data. This yields a single time-
invariant measure of a firm’s market power that we can then interact with changes in their union density.
This approach also most closely matches our construction of the HHI interactions in our main approach and
allows us to abstract away from any endogenous changes in the occupational composition of the firm over
time. Figure B2 presents a binned scatterplot of the relationship between labor market concentration in the
skill cluster-local labor market cell and the separation elasticity for workers in that skill cluster-local labor
market cell. An increase in HHI from zero to 0.05 to 0.10 is associated with a decrease in the separation
elasticity of 20-30%. Interpreted differently, a shrinking of the labor market from more than 100 equally
sized employers to only 10-20 equally sized employers reduces the sensitivity of workers’ likelihood of
separating from the firm by more than a quarter, consistent with a significant increase in firm labor market
power. Overall, the two measures are correlated at 0.25.

Table B1 shows the result of estimating Equation 3 but replacing the HHI values with separation elas-
ticities for each occupation group definition. Similar to the case of measured market concentration, we
show that as separation elasticities move closer to zero (i.e. firms possess greater market power), measured
earnings returns to union density increase. Thus, our findings with regard to labor market concentration are
supported by another measure of labor market power from the literature.

46We also estimate these with effects for other occupation groupings, including 40 clusters and 2- and 3-digit
occupation effects as an additional robustness check.
4TFollowing Bassier et al. (2022), we trim the top and bottom 2 percentiles to avoid significant outliers.
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Firm Separation Rate Relative to Mean

Figure B1: Separation Rate vs Firm-Skill Cluster Fixed Effects
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Separation Elasticity
in the Cluster (20) - LLM Cell

Separation Elasticity
in the Cluster (20) - LLM Cell

Figure B2: Separation Elasticity vs Concentration
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Table B1: Using Separation Elasticities as a Measure of Market Power

Log(Earnings)
(1 2) 3) 4
VARIABLES 20 Clusters 40 Clusters 2-Digit Occu- 3-Digit Occu-
pation pation
Predicted Firm Union Density 0.0330%**  0.0391%** 0.0306%** 0.0244 %
(0.00387)  (0.00499) (0.00505) (0.00425)
Union Density x Separation Elasticity (<0) 0.0172%**  0.0236%*** 0.0105%** 0.00420%%**
(0.00217)  (0.00246) (0.00184) (0.00113)
Observations 14,736,837 14,714,092 14,741,372 14,714,393
Union Membership F-stat 15.78 20.94 21.11 13.4

Source: Authors’ estimates as described in the text. Estimates correspond with Equation 3 but replacing measured HHI with measured
separation elasticities.

Notes: Standard errors are in parentheses and are clustered at the firm level and adjusted for estimation uncertainty in Equation 2,
but replacing HHI with the separation elasticity. Estimates include fixed effects for occupation by industry cells, detailed educational
program, age group, firm, and year. Separation elasticities are less than zero, so higher numbers relate to lower separation elasticities, i.e.
greater firm market power.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates significance at the 1% level.



C Who Are the Compliers?

Our main identification approach leverages shifts in firm-level union density from individual workers
responding to changes in the way the tax code treated union dues. In our split-sample IV, we leverage these
changes at the firm level and find essentially identical results. It is, therefore, instructive to consider who the
“compliers” are in this setting, i.e. who joins a union as a result of the subsidies. This is particularly useful
if we compare the complier population to the characteristics of our larger population of workers at firms of
at least ten workers to ensure that our results are generalizable.

Because our union membership shifter is measured continuously (the subsidy and/or net dues), we need
to take an approach different from the typical binary case. We follow Dahl et al. (2014) to do this.

In our application of the Dahl et al. (2014) approach, we first examine how responsive workers are to a
change in their net union dues (which is driven by the subsidy bite when we include firm fixed effects as in
our saturated and split-sample models). First, we residualize a one-year change in the net dues faced by each
worker on all of the fixed effects in our main model (age group, occupation by industry, firm, education,
and year). These residuals are our sample analog of Dahl et al. (2014)’s z; value. We then estimate the
responsiveness of a worker’s one-year change in union status to this residualized one-year change in net
dues as our first stage. We estimate this for the overall sample and for a variety of demographic and industry
subgroups.

We then compare predicted union status at the top percentile of the residual net dues distribution (the
most expensive) and the bottom percentile of the residual net dues distribution (the least expensive). The gap
between the two predictions communicates the set of workers who would switch their union status across the
distribution of cost exposure. We can then compare the distribution of characteristics among the compliers
with the characteristics of the population in our sample of workers.

Table C1 shows the results of this approach for the full sample (Panel A) and for the private sector only
(Panel B). Column (1) shows the coefficient for subsidy response according to the construction above, while
column (2) presents the compliance rate when estimating each subgroup X’s response scaled to the 1st and
99th percentiles. Column (3) then compares the characteristics of the compliers by scaling their compliance
rates relative to the overall compliance rate (column (2)) by their share of workers in the sample (column
(4)). Overall, compliers are slightly overrepresented by women, in part because the public sector is more
responsive. When we exclude the public sector in Panel B, this gap shrinks significantly. When we focus on
just the private sector, we find similar estimation results across estimation approaches in panels B and D in
Table 3. The characteristics of the compliers are almost always within just a few percentage points of their
representativeness in the broader working population, as evidenced by the similarities between columns (3)
and (4), construction being the exception. The compliers are generally similar to the broader population
of workers in our sample, if not slightly overrepresented among middle-income workers. This being the
case, changes in union density within firms from this response reflect changes in union membership among
a representative body of workers within the firm. Our results are, therefore, not likely to be an artifact of
strongly differential compliance rates among selected subgroups of workers. For completeness, column (5)
also shows the characteristics of those who were members of a union during their entire time in the sample.

In Table A15, we present additional heterogeneous effects of union density across the person and indus-
try characteristics of those in Table C1 using our 20 clusters to define HHI. These include gender, education,
and industry groups. In general, workers in the public sector benefit slightly more from union density in
competitive markets but less in concentrated markets than their private-sector counterparts. In other words,
the HHI gradient in the returns to union density is flatter in the public sector. Women benefit marginally
more than men on average, particularly in competitive markets, and workers in services benefit slightly
less than others in competitive markets, with no difference in the additional returns to union density over
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Table C1: Subsidy Compliers Following Dahl et al. (2014)

Panel A: Full Sample

ey 2) 3) “4) &)
Subsidy Pr(Compliers| Pr(X = x Pr(X=x) Pr(X = x
Response X =x) | compli- | Always
ers) Union)

Overall 0.078 0.108

Female 0.101 0.141 0.666 0.510 0.554
>Median Earnings in Firm-Occupation 0.079 0.108 0.464 0.457 0.517
White Collar 0.085 0.118 0.863 0.791 0.788
Public Sector 0.118 0.165 0.653 0.430 0.548
Manufacturing 0.069 0.096 0.119 0.133 0.138
Services 0.054 0.075 0.108 0.154 0.098
Construction 0.017 0.024 0.010 0.047 0.040
Less than High School 0.094 0.131 0.191 0.158 0.136
High School Diploma 0.075 0.104 0.420 0.438 0.448
Bachelors Degree + 0.075 0.105 0.391 0.405 0.415
Earnings Q1 0.084 0.117 0.270 0.250 0.187
Earnings Q2 0.095 0.132 0.305 0.250 0.275
Earnings Q3 0.064 0.090 0.207 0.250 0.298
Earnings Q4 0.059 0.083 0.191 0.250 0.241
Panel B: Private Sector

Overall 0.063 0.099

Female 0.075 0.117 0.406 0.341 0.320
>Median Earnings in Firm-Occupation 0.070 0.111 0.498 0.443 0.488
White Collar 0.066 0.105 0.712 0.672 0.592
Manufacturing 0.072 0.113 0.267 0.234 0.303
Services 0.058 0.091 0.251 0.271 0.222
Construction 0.017 0.026 0.022 0.082 0.087
Less than High School 0.079 0.124 0.246 0.195 0.189
High School Diploma 0.062 0.098 0.283 0.285 0.571
Bachelors Degree + 0.055 0.086 0.455 0.520 0.240
Earnings Q1 0.042 0.066 0.136 0.203 0.126
Earnings Q2 0.081 0.127 0.290 0.224 0.244
Earnings Q3 0.067 0.106 0.265 0.246 0.291
Earnings Q4 0.057 0.090 0.298 0.327 0.338

Source: Authors’ estimates as described in Appendix C following the main approach of Dahl et al. (2014).
Notes: Compliers are those switching their union membership status between the 1st and 99th percentiles of the distribution of
residualized one-year changes in net union dues.
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Table C2: Main Effects Excluding Construction Sector

Full Sample Private Sector Only

(D) (2) (3) “4) ) (6)
No HHI 20 Clusters 40 Clusters No HHI 20 Clusters 40 Clusters

VARIABLES
Predicted Firm Union Density 0.0205%**  0.00873***  0.00887*** 0.0137*** 0.00983**  0.00977**
(0.00460)  (0.00256) (0.00283)  (0.00431)  (0.00428)  (0.00425)
Predicted Firm Union Density * HHI 0.0228***  (.0275%** 0.0493%**  (0.0277**
(0.00511) (0.00495) (0.0133) (0.0111)

Observations 14,363,562 14,363,562 14,363,562 7,859,317 7,859,317 7,859,317

Source: Authors’ estimates of Equation 3 excluding the construction sector.



D Extension: The China Shock

In Section 5, we presented new evidence on the impact of unionization as a function of labor market
concentration. We did this by exploiting an exogenous shift in unionization at the firm and interacting this
with existing measures of labor market concentration. An alternative approach would be to utilize exogenous
shifts in labor market concentration and interact this with existing levels of union density.

In this section, we exploit the influx of imports from China to Norway in the early 2000s as an exoge-
nous shifter of firm labor market concentration. We then use this to measure the effects of unionization on
earnings when there are plausibly exogenous changes to the level of labor market concentration. This exer-
cise provides a complementary approach to our main empirical strategy and helps establish the robustness of
our results to relying either on exogenous variation in unionization or exogenous variation in labor market
concentration.

In terms of our conceptual model, this complementary approach offers another advantage as well.
Specifically, by exogenously shocking the labor market concentration across firms with different levels of
union density, we can ask if there is a level of union density at which the wage mark-down of an increase
in monopsony power can be completely offset by the positive wage effect of union monopoly power. Ad-
dressing this question not only helps us better understand the dynamics of power between employers and
employees, but it also provides crucial information on the value of incentivizing and disincentivizing union
membership through public policy as a means to combat market failures induced by imperfect competition.

D.1 Data and Method

We rely on a shift-share measure of import exposure where we allocate the shock to local labor markets
based on baseline firm labor shares (Autor et al. (2016)). The assumption underlying this approach is that
the shift induced by the Chinese imports cannot be correlated with any bias in the initial shares across our
units, an assumption we believe is plausible. While we note a recent influx of studies in the econometrics
literature that explore the limitations of shift-share instruments in this and other applications (e.g., Borusyak
et al. (2022); Goldsmith-Pinkham et al. (2020); Adao et al. (2019); Jaeger et al. (2018)), we believe that this
method provides a valuable alternative approach to our main empirical strategy. In addition, the exclusion
restriction specifies that import competition should only affect the interactive effect of unions in concen-
trated markets through its effect on labor market concentration. Appendix Table A18 indicates that holding
unionization constant at the firm’s base level leads to similar estimates, meaning that import competition
does not appear to change the interactive effect between union density and concentration through the union
density channel. However, we emphasize that this should be considered an extension of our preferred speci-
fication, rather than a substitute to our preferred specification, that allows us to push our analysis further and
explore if there is a level of Uy for which G ¢(M) = Uy (®¢11s/Ly).

In terms of data, we follow Balsvik et al. (2015) and exploit information on the amount of imports into
Norway coming from China allocated across product types to specific industry codes. This enables us to
capture the size of the import shock to particular national sectors. We make use of the granularity of the
Norwegian register data and use firm-specific baseline employment in affected industries to allocate the size
of the shock to local labor markets.

In terms of estimation method, we measure local labor market exposure to Chinese imports, which is a
per-worker measure of total firm-specific exposures in the local labor market. We define exposure at local
labor market [ at time ¢ related to industry ¢ and firm f as:

1« L
Exposurey = — E OZ. AM;, %)
LO f LO

where AM represents the change in total imports from China related to industry ¢ from base year 2001
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working at firm f in local labor market [ (the “share”). We sum these firm-specific exposures over all firms
in the local labor market and normalize the shock by the total size of the local labor market at baseline.

A firm that is not directly exposed to import competition may nonetheless be influenced at the local level
by shocks to import competition through a reshuffling of labor demand across industries and occupations in
the local labor market. This is, in fact, the margin at which Balsvik et al. (2015) find that Norwegian firms

respond to Chinese import competition: through changes to the employment level rather than wages. We,

to the current year (the “shift”). The ratio is the share of employment in the base year in industry ¢

therefore, estimate a moving value of firm-specific labor market concentration as a function of employment-
weighted firm exposure to Chinese imports and include firm and year fixed effects:

HHIp = ag + arExposurey + 7 + ¢p + vy, (6)

where all variables are defined as above.
We use predicted HHI from this equation in an equation of individual-level log earnings:

Log(Earnings)iocft =0 + a1UD ¢ + U D gy % FH\Iﬁ + agﬁﬂ @)
+dpq + TAge + Yoc + Tt + ¢f + Niocfts

In Equation 7, we use a raw value of the calculated union density U D; and interact this with predicted
labor market concentration based on exogenous shifts in labor market concentration driven by the influx
of imports from China to Norway in the early 2000s. Because the import data are limited in their time
coverage, we measure these effects from our baseline in 2001 to 2007. In an alternative approach, we
predict the probability of unionization using our various fixed effects for occupation by industry, year, age
groups, and education cells and then take the firm-level mean of this predicted value. This gives us a
composition-constant predicted union density for the firm that is robust to any composition changes at the
firm arising from import competition. These results are provided in Appendix Table A18 and lead to the
same conclusions as our main approach.*®

D.2 Results

Table D3 shows results from estimating the impact of exposure to Chinese imports on the labor market
concentration of Norwegian firms. In column (1), we show results for our preferred measure of 20 clusters.
For robustness, in column (2), we show the effects on HHI calculated for 40 skill clusters.

The results in Table D3 suggest that exposure to Chinese exports has a small but highly statistically
significant impact on the labor market concentration experienced by firms. Specifically, an increase in
exposure to Chinese imports per worker of 100,000 NOK (approximately 12,000 USD) reduces the HHI
of the firm by approximately 0.37 percent of a standard deviation. For firms at the top of the exposure
distribution, with an exposure of approximately 2 million NOK per worker, the predicted effects would be
nearly seven percent of a standard deviation. The F-statistics associated with the regressions underlying the
results are 116 and 50, respectively. These statistics are significantly greater than the conventional rule-of-
thumb values.

In Table D4, we use a raw value of calculated firm-level union density U Dy; and interact this with the
predicted labor market concentration based on the model estimated in Table D3. Looking across the table,

“8We also estimate the effect of import exposure on the likelihood of being in a union. When controlling for
individual fixed effects, exposure to Chinese imports does not affect the probability that an individual worker is a
member of a union. While there may be compositional changes that affect firm union density, the results in Appendix
Table A18 indicate they do not affect our conclusions.
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the results suggest a strong negative association between labor market concentration and wages. Specifically,
a standard deviation change in labor market concentration is associated with a wage reduction of 15-20
percent. This is consistent with the notion that firms can leverage their labor market power to suppress
wages below the competitive equilibrium.

The results in Table D4 also demonstrate that the negative impact of labor market concentration is con-
siderably smaller in highly unionized firms. A one percentage point increase in union density increases
wages by approximately 4.4 percent in the most concentrated labor markets. These estimates across defi-
nitions of HHI are remarkably consistent: according to the estimates, the negative earnings effect of labor
market concentration is effectively eliminated upon reaching a union density of approximately 66 percent
at the firm. This set of results highlights that unions may serve to limit the wage-setting power of monop-
sonistic employers and that unions may play an important role in limiting market failures generated by
monopsonistic power. This result is consistent with the notion that the greater the market imperfection,
the greater the amount of firm rent that unions can extract. The findings from this exercise thus provide a
complementary view to our main results and help provide a better understanding of the dynamic interplay
between unions and monopsonistic employers in the economy.

Given our prediction that a union density of 66 percent is sufficient to reverse the negative effects of
labor market concentration at the firm, we perform a back-of-the-envelope calculation to identify what the
total subsidy cost would be to incentivize workers at every firm with at least 10 workers in the Norwegian
economy to reach this threshold. At the end of our sample period, approximately 43% of all workers were
at firms with a predicted union density below this 66% threshold, representing 49% of all firms with at
least 10 workers. On average, firms below the tipping point have predicted densities approximately 2.9
percentage points away from 66%. Generating a 2.9 percentage point change in unionization, according to
our subsidy effect estimates, would require an increase in the base tax subsidy of approximately 285 NOK,
or raising the deduction by approximately 889 NOK. This would induce approximately 14,500 new workers
to join a union at a base cost of 4.15 million NOK. Holding constant the union membership status of those
in firms already above 66%, a universal tax subsidy increase of 285 crowns per member would also result
in additional payments to approximately 646,000 full-time workers totaling 170 million NOK, for a total
new base subsidy value of approximately 190 million NOK (approximately $24.5 million).** Given the
size of the workforce in our sample (approximately 1.14 million workers at these firms at the end of the
sample), this amounts to a transfer of approximately 167 NOK per worker per year for the base subsidy.
Furthermore, at the average labor market concentration in our sample of firms that are below 66% predicted
union density, a 2.9 percentage point increase in unionization would also induce these firms to increase the
share of workers above 30 hours by 1.96 percentage points on average. The increase in employment would
also lead to an increase in the taxable income of workers, which may be used to at least partially offset the
cost to the government of the tax deduction.””

“'The actual size of the subsidy will be larger than the base subsidy due to Norway’s progressive income tax
schedule, so base subsidy costs are a lower bound.

SOWithout a full analysis of the incidence of corporate taxation on labor, the effect of lower monopsony rents on
corporate profits, changes in prices, and changes in marginal tax rates with rising labor earnings, we cannot assess
the full budgetary impacts of the tax deduction and therefore cannot infer the size of the fiscal benefits relative to the
transfer costs. However, the increase in intensive-margin employment and total earnings in these firms leads to an
increase in tax revenue that does appear to offset a sizable portion of the transfer cost.
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Table D3: The Effect of Exposure to Chinese Imports on Labor Concentration

(D ()
VARIABLES 20 Clusters 40 Clusters

Exposure to Chinese Imports per Worker (1,000s NOK) -2.03e-06*** -1.71e-06%**
(1.90e-07) (2.35e-07)

SD of HHI (full sample): 0.0538 0.0611
SD effect of 1 million NOK -0.0377 -0.0280
Observations 124,068 124,068
R-squared 0.832 0.813
Firm Fixed Effects Yes Yes

Source: Authors’ estimates as described in the text.

Notes: Standard errors are in parentheses and are clustered at the firm level.

* indicates significance at the 10% level, ** indicates significance at the 5% level, and *** indicates
significance at the 1% level.
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Table D4: The Effect of Predicted Labor Concentration on Union Premium

(D (2)
VARIABLES 20 Clusters 40 Clusters
Union Density -0.000724*  -0.00151%**

(0.000418)  (0.000620)

Union Density x Predicted HHI ~ 0.0444%*%*  (0.0526%*%*
(0.0116) (0.0137)

Predicted HHI -2.934%%% 3 4T THEE
(0.701) (0.831)

Observations 9,936,364 9,936,364
R-squared 0.556 0.556

Source: Authors’ estimates as described in the text.

Notes: Standard errors are in parentheses and are clustered at the firm
level. Estimates include fixed effects for occupation by industry cells,
detailed educational program, age group, firm, and year.

* indicates significance at the 10% level, ** indicates significance at
the 5% level, and *** indicates significance at the 1% level.
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[INTRO1] This is a survey that Norstat conducts on behalf of the Norwegian School
of Economics and Business Administration. The results will be used in a research
project.

All information collected through the survey is anonymized and will not be disclosed to
any third party. As part of scientific publishing, anonymised data may be shared in open
scientific repositories.

If you want more information about the project, you can choose the option below. If you
want to start the survey, you choose it.

[R1] I want more information
[R2] I want to start the survey

[R1] Information and declaration of consent
Purpose of the project

We want to understand how individuals in Norway value their work environment and
how they view unions. The results of the study will increase our understanding of
workplace preferences and their relative importance.

Who is responsible for the project?

The Norwegian School of Economics (NHH) is the responsible institution for the project.
Alexander Willen, professor at NHH, is the project manager. The other project members
are Kjell G. Salvanes, professor at NHH, Samuel Dodini, postdoctoral fellow vid NHH,
and Julia Zhu, postdoctoral fellow at NHH. If you have any questions about the project,
you can contact NHH via Alexander Willen (alexander.willen@nhh.no).

What does participation mean for you?

If you choose to participate in the project, you will be asked to answer a survey by
completing an online questionnaire. It takes about 7 minutes. The survey includes
questions about your work situation, union status, and your job preferences. In addition,
we will ask some basic demographic questions about, for example, age and gender.
Participation in the survey is voluntary and you can withdraw your consent at any time
without giving any reason. All information collected through the survey is anonymized
and will not be disclosed to any third party. As part of scientific publishing, anonymised
data may be shared in open scientific repositories. There will be no negative
consequences if you choose not to participate or decide to withdraw at a later date.

Declaration of consent



I have received and understood information about the survey and hereby consent:

* to participate in the online survey.
* to enable researchers to process my anonymised data and use them for publications in
scientific journals and other scientific dissemination.

[R2] Survey

[Age] What is your age?

[Gender] Are you male or female?
[Zip code] What is your zip code?
[Fylke] Which county do you live in?

What is your highest completed education?

[R1] Primary school/primary school

[R2] Upper secondary school (incl. former vocational school)

[R3] Vocational school, trade certificate/journeyman's certificate and other 1-2 year
education after upper secondary school

[R4] University/college up to 3 years (Bachelor's degree)

[R5] University/college 4 years or more (Master's degree and higher)

[R98] Other

Where were you born?
[R1] Norway

[R2] Outside Norway
[R3] Don't want to answer

Can you state which country you were born in?

At what age did you move to Norway?

How many years of full-time work experience do you have?
Are you currently in part-time or full-time work?

[R1] Part-time (less than 30 hours per week)

[R2] Full-time (at least 30 hours per week)

[R3] Not working

What industry is your main job in?

Do you work in the public or private sector?

[R1] Public sector
[R2] Private sector



How many people work at your workplace?
Row:

[R1]1-5

[R2] 6-10

[R3]11-50

[R4]51-100

[R5] More than 100

[R6] Don't want to answer

Rank the following job characteristics based on importance to your future career
and well-being: Salary, Job Safety, Promotion Potential and Work Environment
Quality.

Here we ask you to award 100 points across the four categories. You can assign anything
between 0 and 100 to any of the categories, as long as the total amount of points for all
four categories is 100.

Row:

[R1] Salary: Everything associated with the financial payment of your work (base salary,
bonuses, overtime pay, generosity with retirement plans, etc.)

[R2] Job security: Protection and support (legal and otherwise) against being laid off and
fired, both in the event of mass closures and individual layoffs (wrongful or not)

[R3] Promotion potential: Potential to move up the career ladder in the company

[R4] Work environment quality: The day-to-day quality of your work environment,
including physical environment (e.g. equipment and facilities), company culture (e.g.
support, feedback, collaboration, potential to influence) and working conditions (e.g.
workplace safety, conditions employment, work-life balance)

Are you a member of a trade union?
[R1] Yes

[R2] No

[R3] Don't want to answer

For how many years have you been a member?

Have you been a member continuously during that time, or have you changed in
and out of membership over the years?

[R1] Continuous

[R2] Not continuously

How important do you think the union is to improving your pay, job security,
promotion potential and work environment quality?

0 means "not at all" and 100 means "entirely". The total for all four need NOT be 100.
[R1] Monetary compensation

[R2] Job security

[R3] Promotion potential

[R4] Working environment quality



Compared to members, the extent to which do you think nonmembers in your
workplace can benefit from the presence of unions along these four dimensions

0 means "not at all" and 100 means "complete”. The total for all four need NOT be 100.
[R1] Monetary compensation

[R2] Job security

[R3] Promotion potential

[R4] Working environment quality

Have you found a union membership useful for receiving non-work benefits such as
lower mortgage rates, access to cheaper/better insurance, etc.?

How important has this been for your decision to join a union?

If your after-tax dues for union membership increased by [XYZ] dollars, would you
reconsider the decision to join a union?

Row:

[R1] Yes

[R2] No

The purpose of this question is to understand the reason why you do not join a
union. Check all the boxes that apply.

Row:

[R1] I don't want to spend so much money being a union member

[R2] I don't think unions can affect my work situation

[R3] I find that unions focus on dimensions of the workplace that are not important to
me.

[R4] I don't think I need to be a member of a union to take advantage of the influence
unions have on my work situation and well-being

[R5] Other reason, note:

If your after-tax dues for union membership were reduced by [XYZ] NOK, would
you reconsider your decision to join a union?

Row:

[R1] Yes

[R2] No



Second Survey

Our second survey of union members in Norway recruited 960 respondents. Below are the questions
asked in the survey that inform the analysis in the text:

How do you think union members are treated at your workplace by the local union?

[R1] I think all union members are treated equally by the local union
[R2] I think some members are prioritized over other members by the local union

[If answer R2 in last question]
Who do you think is being prioritized by your local union?

[Open text response]
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