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1 Introduction

Corporations are made up of multiple stakeholders, including workers, managers, and share-

holders. The rights and interests of these stakeholders vary markedly across western market

economies. On the one hand, both the US and the UK follow a corporate governance sys-

tem of shareholder primacy. In it, it is the shareholders, and the shareholders alone, that

elect the corporate board, which directly or indirectly manages the corporation on behalf

of the shareholders. On the other hand, many European countries follow a shared gover-

nance system that grants workers formal authority in the corporate decision-making, often

in the form of worker representation on corporate boards. As many economies have seen

significant declines in the labor share of income, worker representation on corporate boards

has gained popularity as a way to ensure the interests and views of the workers. For ex-

ample, recent polls suggest that a majority of American voters want workers to hold seats

on corporate boards,1 and leading politicians both in the US and the UK are advocating a

system of shared governance.2 Yet, there is limited scientific evidence on how such a shared

governance system actually affects firms and workers.

This paper contributes to a growing empirical literature on whether, to what extent,

and why employees benefit from worker representation on corporate boards, and how such

representation affects firm outcomes (e.g., Gorton and Schmid, 2004; Jäger, Schoefer and

Heining, 2021). We study a size-contingent law in Norway that grants workers the rights to

board representation in firms with 30 or more employees. Building on Garicano, Lelarge and

Van Reenen (2016), we embed this regulation into an equilibrium model of the labor market.

We show how to use the behavioral responses to the regulation to identify (i) the direct

effects of the policy on regulated firms and workers, (ii) the distortions from firms adjusting

their size to avoid the regulation, and (iii) the equilibrium effects in the labor market. We

evaluate these effects on both worker compensation (including wages and amenities) and

firm profits.

Section 2 describes the institutional context and key empirical facts about worker rep-

1See https://www.vox.com/2018/4/6/17086720/poll-corporate-board-democracy-worker-council-
codetermination-union-labor.

2A prominent example from the US is Senator Elizabeth Warren, who proposed a federal bill in
2018 that would give workers in large corporations the right to elect two fifths of all board seats;
https://www.vox.com/2018/8/15/17683022/elizabeth-warren-accountable-capitalism corporations. Worker
representation has also been high on the political agenda in the UK, with Theresa May pledging to
have workers represented on corporate boards in her campaign for the 2016 Conservative Party leader-
ship election; https://www.theguardian.com/politics/nils-pratley-on-finance/2016/jul/11/theresa-may-plan-
workers-boardroom-reform-extraordinary-tories.
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resentation in Norway. We document that approximately 40% of Norwegian workers are

employed in firms with at least one worker representative on the corporate board. The

prevalence of representation rises sharply with firm size: it is around 3% among workers in

firms with fewer than 30 employees and nearly 80% in firms with more than 200 employees.

Even though board representation is increasing in firm size, we find no evidence of a clear

discontinuity at the 30-employee regulation threshold.

We discuss two potential explanations for this lack of discontinuity in worker representa-

tion at the threshold, both of which inform our modeling assumptions. First, as emphasized

by Jäger et al. (2021), the mere existence of representation rights may influence firm be-

havior, even if workers do not elect a representative. The reason is that workers can then

credibly threaten to demand worker representation, affecting bargaining power and outcomes

between workers and firms. Accordingly, our baseline model assumes that the policy directly

affects all firms above the threshold, regardless of whether representation is implemented.

Second, the absence of a discontinuity may reflect “measurement error” in the sense that

the observed number of employees in the data might not reflect the latent expected firm

size that workers and firms consider when making their decisions. To account for this, we

allow for measurement error in the observed number of employees, thereby permitting the

decisions of firms and workers to depend on the latent expected firm size, not the observed

one.

In Section 3, we describe the data and sample construction. By linking several adminis-

trative data sources we are able to construct a matched panel dataset of all workers, firms,

and corporate boards for the period 2004-2014. This panel data allows us to measure the

worker representation status of firms and to follow workers over time, even if they switch be-

tween firms. We are also able to estimate the distribution of firm size and wages, particularly

around the 30-employee threshold.

In Section 4, we develop an equilibrium model of the labor market with a size contingent

law that grants workers the rights to board representation. The model allows for firm-level

wage dispersion through three channels. First, firms differ in the amenities they offer to

workers. Vertical differentiation of amenities leads to compensating differentials which we

allow to be correlated with productivity. Second, workers have idiosyncratic preferences over

firm amenities, generating upward-sloping residual labor supply curves. As a result, more

productive firms pay higher wages as they hire more workers. Third, the size-contingent

policy may directly affect firm-level productivity, amenities, and (fixed and variable) labor

costs, thereby influencing the production and the wage setting.
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We show that there exists an interval of productivity levels over which firms find it optimal

to bunch at the policy threshold to avoid the regulation. Firms can be classified into three

groups based on their productivity: (i) unregulated firms with less than 29 employees, (ii)

bunching firms that cap size at 29 employees to avoid regulation, and (iii) regulated firms

that optimally operate above the threshold despite the cost.

Next, we decompose the effect of the policy on average profit and wages in the economy

into three components. The direct policy effect captures, for each regulated firm, the differ-

ence between actual profit (wage) and the profit (wage) they would have had in the absence

of the regulation, keeping the wages and amenities at other firms fixed. The size distortion

effect captures the profit and wage loss among bunching firms which distort their size to

avoid the regulation. The equilibrium effect captures the effect on profit, for each firm in the

economy, of changes in an economy-wide wage index capturing amenities and wages paid by

other firms.

In Section 5, we present key data moments, and discuss how they are used to identify

and estimate the model using GMM. The first key data moments are the information from

the distribution of firm size. The Pareto tail index of the firm size distribution is directly

informative of the distribution of firm productivity, the elasticity of residual labor supply,

and the correlation between productivity and amenities. The degree of bunching around

the policy threshold is informative about the net cost to firms of the regulation. Intuitively,

if the policy imposes a significant burden on firms, they would bunch at the threshold to

balance the cost of regulation against deviations from their optimal size.

The second set of key moments are the changes in wages and value-added around the

threshold. In the absence of bunching, the change in these outcomes at the threshold would

recover the direct effect of the policy. In the presence of bunching, the change in these

outcomes captures both the direct effect of the policy and a term reflecting the sorting of

different types of firms around the threshold. We show that it is possible to isolate the

direct effect of the policy by combining these moments with other moments from the data,

including information from the firm size distribution.

The final key moment is the wage premium associated with working in a firm with worker

representation. We estimate this premium using a mover design that compares wage changes

for pairs of co-workers, where one worker moves to a firm with worker representation and

the other to a firm without. The estimated wage premium is 4.3%. We show that this

worker representation premium captures a combination of the direct effect of the policy and

an “omitted variable bias” due to the correlation between worker representation and firm
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size. Since residual labor supply curves are upward-sloping, larger firms must pay workers a

higher wage.

We estimate the model jointly using GMM, where the objective function captures model

deviations from the moments discussed above. In Section 6, we use the estimated model to

draw inference about the effects of the policy on firms and workers. We begin by estimating

the net cost of the regulation for marginal firms (i.e. those located at the threshold). Since

we find little if any bunching at the policy threshold, we conclude that the net cost is small.

Because we allow the policy to affect both fixed and variable costs, the impact on the

average regulated firm may differ from that on marginal firms. The policy may also influence

firms below the threshold due to equilibrium effects in the labor market. As a result, the

model is essential for understanding the policy’s broader economic impact and for computing

aggregate effects. In the baseline model, the total effect of the policy on average firm profit

is a precisely estimated decrease of 0.50%, equivalent to approximately 108 USD per worker

per year. This modest total effect combines a small negative direct impact on regulated

firms and a small positive equilibrium effect. In a model that allows for measurement error

in firm size, the direct effect becomes positive and borderline statistically significant. While

we can rule out negative effects on aggregate profits of the board representation policy at

conventional levels of significance, it becomes difficult to draw firm conclusions about the

magnitude of positive effects, if any. For workers, in the baseline model, the policy reduces

welfare by the equivalent of a uniform 0.04% wage cut, driven entirely by the direct effect

on the wage at regulated firms. Allowing for measurement error in firm size increases this

welfare loss to the equivalent of a uniform 0.11% wage cut.

One possible explanation for the lack of significant effects is that minority board repre-

sentation offers workers limited influence over firm strategy or compensation policies. This

interpretation is consistent with Bertrand et al. (2019), who find that gender quotas on

corporate boards had very little discernible impact on women’s careers in firms beyond its

direct effect on the women who made it into boardrooms.

Our paper contributes to a growing literature on co-determination in corporate gover-

nance. A series of papers have studied worker representation on the supervisory boards of

German corporations, using (changes in) the regulations governing workers right to repre-

sentation to estimate the effect of the policy on marginal firms and workers. Gorton and

Schmid (2004) exploit a discontinuity in the rights to worker representation, with workers’

share of the seats on the supervisory board increasing from one third to one half at a firm size

threshold of 2,000 employees. More recent contributions using the same firm size threshold
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for identification include Lin et al. (2018), Kim et al. (2018), and Redeker (2022). These

studies extend the work of Gorton and Schmid (2004) in several ways, including studying

different outcomes. Jäger, Schoefer and Heining (2021) study the effects of a reform that

abolished the rights to worker representation for newly incorporated firms while leaving

older firms unaffected. They find that worker representation on supervisory boards have no

effect on affected firms’ wages and productivity. Recent work by Harju, Jäger and Schoe-

fer (2024) examines the introduction of formal information-sharing institutions for larger

firms in Finland. These institutions take the form of representation both on corporate and

advisory boards, primarily designed to increase information sharing between workers and

management. They find no effects of formal information-sharing institutions on voluntary

job separations, at most small positive effects on other measures of job quality, and positive

effects on value added per worker. While the above studies have focused on the effects of

co-determination laws on directly affected firms and workers, little is known about the ag-

gregate and equilibrium effects of such policies. One exception is Jäger, Noy and Schoefer

(2022), who examine the relationship between co-determination laws and macroeconomic

outcomes using cross-country data.

2 Institutional Context and Worker Representation Policy

Norway is a small open economy with a well-educated and healthy population. The la-

bor market is characterized by a relatively compressed wage distribution driven by smaller

returns to skill compared with other OECD countries. Although there is relatively low in-

equality in labor income, capital income and wealth are highly concentrated. Collective

bargaining agreements are common in the private sector. However, there is substantial room

for individual firms to adjust wages. In the most common form of collective agreements,

general guidelines and wage floors are established at the industry-level while wages for indi-

vidual workers are set at the firm-level.3

Regulations about worker representation. In 1972, workers’ right to representation on

the corporate board was established as an institution with legal regulations provided by the

Norwegian Limited Liability Companies Act (“Aksjeloven”). Worker representatives serve

on the board with the same rights and responsibilities as regular board members, and can

propose and vote for firm-wide bonus schemes, executive pay schemes, and influence the

overall strategy of the firm. For this reason, firms may have an incentive to discourage or

3See Mogstad et al. (fothcoming) for a detailed discussion of the Norwegian labor market and wage setting.
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prevent the election of a worker representative on the board if the interests of the shareholders

and workers are not aligned.

Under Norwegian law, workers’ right to representation on the corporate board is a dis-

continuous function of firm size: In firms with less than 30 employees, workers have no

rights to representation on the board; in firms with between 30 and 50 employees, workers

can demand at least one representative on the corporate board; in firms with between 50

and 200 employees, workers can demand at least two representatives and up to one third

of the board members; and in firms with more than 200 employees, worker representation

on the corporate board is mandatory unless workers are represented on the firm’s corporate

assembly or on the corporate board of a different firm within the same corporate group (a

group of firms with common ownership).

Since firm size is a choice, the firm can avoid the threat of worker representation by

choosing a firm size below the cut-off of 30 employees. Firms expecting to be only temporar-

ily above a given firm size threshold can also apply to be exempt from the regulation, and

the general regulation does not apply to firms operating in certain industries.4

Adoption of worker representation in firms. Empirically, worker representation on the

corporate board is a pervasive institution in the Norwegian labor market. Figure 1 shows

that about 40% of workers are employed by firms with at least one worker representative on

the corporate board. The prevalence of worker representation increases with firm size: The

share of workers represented on the corporate board ranges from about 3% for workers in

firms with fewer than 30 employees to nearly 80% in firms with more than 200 employees.5

In Figure 2a, we zoom in on take-up around the first policy cutoff. Even though board

representation is increasing in firm size, we find no evidence of a clear discontinuity at the

30-employee regulation threshold.

The smoothness in take-up around the policy cut-off has at least two potential explana-

tions which will inform our modeling choices. First, while the right to worker representation

changes discontinuously at 30 employees, workers do not necessarily have to exercise this

right for the policy discontinuity to have an impact. As emphasized by Jäger et al. (2021), a

policy granting workers representation rights is likely to affect firm behavior even if the work-

4Exempt industries include newspapers and media, bank and insurance, and off-shore drilling. These
industries are subject to other regulations.

5Among the workers in firms with more than 200 employees and no worker representative on the corporate
board, 51 percent are represented on the corporate board of a different firm within the same corporate group.
Worker representation on the corporate assembly is not observed in our data.

6



Figure 1: Share of workers represented at the corporate board by employer firm size.

Notes: This figure shows the share of workers employed by a firm with at least one worker
representative on the corporate board. Firms are categorized by the number of employees
in January of year t − 1, and each line represents a separate firm size category. The figure
is constructed using the full sample defined in Section 3.2.

ers do not elect a representative. The reason is that workers can then credibly threaten to

demand worker representation, affecting the bargaining power and outcomes between work-

ers and firms.6 In the main analysis, we therefore assume that the policy directly affects

all firms above the 30 employee threshold, not just those that implement worker represen-

tation. In Appendix C, we specify and estimate an alternative model in which the policy

discontinuity only has a direct effect on firms that implement worker representation.

Another possible explanation for the smoothness in take-up around the policy cut-off is

“measurement error” in the sense that the observed number of employees in the data might

not reflect the latent expected firm size that workers and firms consider when making their

decisions. Unless the firm chooses to adopt representation voluntarily, workers would need

to know that the firm employs more than 30 workers and petition for representation before

they can elect a representative. If the firm is only temporarily above the cutoff, workers

may not notice, or by the time they have noticed, the firms can argue that they are only

temporarily above the cutoff and apply for an exemption from the regulation. Since there

are significant fluctuations in the number of employees throughout the year, the observed

6This point is often referred to as “bargaining in the shadow of the law”. As emphasized by Stevenson
and Wolfers (2006), legal rights may influence outcomes even when they are not exercised.
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number of employees in the data might not reflect the latent expected firm size that workers

and firms consider when making their decisions. In Figure 2b, we remove some of the

measurement error in firm size by restricting to firms that remained consistently on each

side of the cutoff for two consecutive years, t − 2 and t − 1. In this selected sample of

firms, there is a significant discontinuity in the take-up of the policy at the cut-off. While

this is a selective subsample of the firms, the presence of a discontinuity is consistent with

measurement error in the observed distribution of firm size. In our model and empirical

analysis, we will therefore allow for measurement error in the observed number of employees,

thereby permitting the decisions of firms and workers to depend on the latent expected firm

size, not the observed one.

Figure 2: Share of firms with a worker representative by firm size

(a) All firms (b) Firms with persistence in firm size

Notes: These figures plot the share of firms with at least one worker representative on the
corporate board in each firm size bin. The dashed vertical lines denote the regulation’s
firm size cut-off of 30 employees. The sample used is the discontinuity sample as defined
in Section 3.2. In Panel (b), the discontinuity sample is restricted to workers in firms with
between 10 and 50 employees in year t − 1 which remained above or below the cut-off in
years t− 1 and t− 2. Standard errors are clustered at the firm-level.

3 Data and Descriptive Evidence

Below we describe our data and sample selection. Details about the data sources and each

of the variables are given in Appendix Section A.
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3.1 Data

We use several administrative data sources that we are able to link together using unique

identifiers for firms and workers. This results in a matched panel dataset with detailed

information on the characteristics and outcomes of Norwegian workers, firms, and corporate

boards for the period 2004-2014.

Our main source of data on employment and workers’ compensation is a matched employer-

employee panel data set, consisting of annual tax records of the universe of workers that are

matched to non-pecuniary information about employment from the Norwegian Labor and

Welfare Administration. This register is used in the administration of sickness benefits and

therefore subject to extensive quality controls. The dataset includes information on total

earnings, contracted hours, and the number of days worked at each job. Earnings include

fixed salary, bonus, overtime, and vacation and severance pay, but exclude sickness benefits.

We construct hourly wages using annual earnings and contracted hours, adjusting for the

number of days worked.

Our firm data draws on several administrative registers maintained by the Bronnoysund

Register Center. We obtain information from firms’ income statements and balance sheets,

including revenue and cost of inputs, from the Register of Company Accounts. This register

covers the universe of limited liability firms – the most common legal entity type of firms and

also the population affected by the regulation governing the rights to worker representation.

In our analysis, we define value added as revenue net of cost of inputs. We merge the income

statement and balance sheet data with information on the industry and geographic location

of each firm from the Central Register of Establishments and Enterprises.

Lastly, starting in 2004 we are able to merge in administrative data on the composition

of boards of directors from the Register of Legal Entities. Firms are required by law to

report the identity and the role of each director, including whether each director was elected

by and among the employees or by the shareholders. This allows us to observe the worker

representation status of each firm from 2004 onward, and to measure adoption of worker

representation for firms adopting worker representation on the corporate board for the first

time.

3.2 Sample selection and descriptive statistics

We construct our baseline sample using workers between 25 and 60 years old and define the

highest-paying job in each year as the worker’s main job. We exclude firms operating in

industries which are exempt from the regulation governing worker representation (1.5% of
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firms, 6.6% of workers), and we also drop a small number of observations with missing value

added, industry, or region (5% of firms, 5% of workers). With these restrictions, our sample

consists of about 1.5 million workers and 128 thousand firms.

We estimate the moments used to inform the model parameters using two different sub-

samples. Table 1 summarizes the sample restrictions, and compares the characteristics of the

full sample and each subsample. The first subsample, which we refer to as the discontinuity

sample, restricts the full sample to workers employed by firms in a window of 20 employees

on either side of the firm size discontinuity in the rights to representation at the extensive

margin, which occurs at 30 employees. We exclude firms with more than 50 employees

because there is another discontinuity in the rights to representation at this firm size.7 The

discontinuity sample will be used to estimate discontinuities in the firm size, wage, and value

added distribution which are informative about the effects of the policy through the lens of

the model.

The second subsample, which we refer to as the movers sample, restricts the full sample

to workers observed transitioning from firms without worker representation, to firms with a

worker representation on the corporate board (treatment group workers) and their co-workers

switching between firms with the same representation status (control group workers). To

make sure that the treatment and control group workers are moving from similar types of

firms, we restrict the sample to firms with at least one treatment and one control group

worker who are switching jobs in the same year. The worker representation status of each

firm is measured two years before the worker switches to another firm. We focus on the first

full-time job-to-job transition for each worker and consequently exclude moves where the

individual is observed claiming unemployment insurance benefits in the year of the move.

Table 1 presents summary statistics for the full sample, as well as for the discontinuity

and mover samples. By construction, the discontinuity sample excludes the smallest and

largest firms, resulting in a substantially lower average firm size. Consistent with the well-

documented positive correlation between firm size, wages, and value-added per worker, these

latter two variables are also slightly lower in the discontinuity sample. In contrast, the mover

sample more closely resembles the full sample in terms of observable characteristics.

7Even though the regulation creates several discontinuities in the rights to representation, we focus on
the discontinuity in the rights to worker representation created by the 30 employees threshold, i.e. on the
extensive margin of worker representation. This is the most relevant margin for policymakers interested in
the effects on wages of introducing worker representation on the corporate board of a given firm.
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Table 1: Firm characteristics

Full sample Discontinuity sample Mover sample

Worker representative on the corporate board 0.38 0.09 0.05

Firm size 1,027.94 34.30 428.02

Hourly wage (NOK) 241.75 227.02 234.83

Value added pr. worker (NOK) 1,289.69 1,069.31 1,068.03

Nr of workers 1,561,750 627,141 9,011
Nr of firms 127,748 28,589 4,874

Notes: This table presents summary statistics for the main analysis samples. All variables
are defined in Appendix Table A.1. The characteristics of the mover sample are measured
two years before the move.

4 Model

We now develop an equilibrium model of the labor market with a size contingent law that

grants workers the rights to board representation.

4.1 Agents, preferences, and technology

The economy is composed of workers with mass E0, indexed by i and a unit mass of firms

indexed by j. For tractability, we assume that workers and firms face exogenous birth-

death processes which ensures stationarity in the productivity distribution of firms and the

preference distribution of workers.

Worker. We assume that worker i’s utility from working at firm j in period t is given by:

uijt = β log (wjt) + ajt + εijt

where wjt is the wage offered at firm j in period t, ajt captures the quality of workplace

amenities, and εijt reflects worker i’s idiosyncratic preferences for working at firm j. We

assume that the cross-sectional distribution of εijt in period t is Type 1 Extreme Value

(T1EV).

This preference specification allows workers to view firms as imperfect substitutes. The

term ajt introduces vertical differentiation among employers, while εijt captures horizontal

differentiation. The relative importance of idiosyncratic workplace amenities to wages is

governed by β; as β increases, wages weigh more heavily in worker decisions. Horizontal
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differentiation among employers generates monopsony power, as firms face a residual labor

supply curve that is not perfectly elastic.

Technology. The value added Yjt generated by firm j in period t is determined by a

production function with constant returns to scale:

Yjt = RjtEjt

where Rjt is the firm’s productivity (TFP), and Ejt is labor employed by the firm. The

specification of the value added function abstracts from capital, or equivalently, assumes

that capital can be rented at some fixed price.8

Firms are heterogeneous in productivity Rjt and in the amenities ajt they offer to work-

ers. We follow Garicano et al. (2016) in assuming that the cross-sectional distribution of

productivity in period t is a Pareto distribution:

FR (R) = 1−
(
Rmin

R

)γR

where Rmin is the minimal productivity in the economy and γR is the Pareto tail index. The

vertical component of amenities is a function of productivity:

ajt = θ log (Rjt)

where θ ∈ (−β,+∞). If θ > 0, workers prefer working at more productive firms, even

holding wages constant, because these firms offer better amenities.

Labor Market. We consider an environment where all labor is hired in a spot market

and εijt is private information to the worker. As a result, firm j offers a unique wage to all

workers at time t. Then, in period t, the number of workers that choose to work at firm j is

given by:

E
(
wjt, Rjt, W̃t

)
=

exp (β log(wjt))

exp
(
W̃t

) Rθ
jtE0

where W̃t ≡ log
[∑J

k=1 exp (akt + β log (wkt))
]
is the wage index of the economy. Because

8More precisely, we can derive the same linear specification of the value added production function under
the assumptions that (i) the production function is Cobb-Douglas in labor and capital with constant returns
to scale, and (ii) capital can be rented at a fixed price.
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of our assumption that the productivity and preference distributions are stationary, we can

drop the time subscript on the wage index. We also assume that each firm is strategically

small so that, when setting their wage to maximize profit, firms ignore the effect of their

own wage on the wage index.

4.2 Size-dependent regulation

We introduce a size-dependent regulation in the economy. Firms choose their wage and

employment level taking into account the effect of the regulation on their profit. We denote

the presence of worker representation on the corporate board by Bjt ∈ {0, 1}. The size-

dependent probability of having a worker representative on the board is:

P(Bj,t = 1|Ejt) =

P0, if Ejt ≤ Ec

P1, if Ejt > Ec

where P0 < P1, reflecting that firms exceeding the threshold Ec are more likely to have a

worker representative on the board due to the policy. Under the size-dependent regulation,

the firm’s profit is given by:

π (Rjt) ≡ max
w

 (Rjt − w)× E
(
w,Rjt, W̃

)
if E

(
w,Rjt, W̃

)
≤ Ec

(δRjt − τw)× κE
(
w,Rjt, W̃

)
− F if E

(
w,Rjt, W̃

)
> Ec


where δ, κ, τ , and F are parameters that capture the effect of the policy.

The policy affects firms in two main ways. First, having a worker representative on the

board could affect total factor productivity (TFP). We allow the effect to be positive or

negative. A positive effect could arise if worker representation improves information sharing

between workers and the management as in Freeman and Lazear (1995). The effect may

instead be negative if worker representation constrains managerial discretion or delays re-

structuring efforts, potentially lowering productivity. Specifically, we model the productivity

effect of worker representation as a parameter δ which shifts TFP above the policy threshold:

TFP =

{
Rjt if Ejt ≤ Ec

δRjt if Ejt > Ec

The second way in which the policy may affect firms is that worker representation could

influence the provision of costly amenities to workers. On the one hand, the amenities are

valued by workers which we model as a parameter κ that shifts the relationship between
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productivity and amenities above the firm size cut-off:

exp(ajt) =

Rθ
jt if Ejt ≤ Ec

κRθ
jt if Ejt > Ec

Thus, we allow worker representation to affect hard-to-measure outcomes which are valued

by workers such as better workplace safety and health or worker job satisfaction. On the

other hand, the cost of providing these amenities may have a negative effect on firm profits.

The cost is composed of a fixed component, F , and a variable component, τ , which scales

with employment:

Labor Cost =

{
wjtEjt if Ejt ≤ Ec

τwjtEjt + F if Ejt > Ec

4.3 Equilibrium

Consider the firm’s problem below the threshold and define Rc as the productivity level such

that Ec is an interior solution. Formally, letting wu
0 (R) ≡ argmaxw

{
(R− w)× E

(
w,R, W̃

)}
,

we define Rc such that:

Ec ≡ E
(
wu

0 (Rc), Rc, W̃
)

Solving for Rc, we have:

Rc ≡
(
1 + β

β

) β
β+θ
(
Ec

E0

exp
(
W̃
)) 1

β+θ

Though we do not restrict the sign of each individual effect of the policy (i.e. κ ≶ 1, δ ≶ 1,

τ ≶ 1, and F ≶ 0), we assume that the net effect of the policy on firm profits, at the

employment threshold Ec, is (weakly) negative. Formally, let us define the following two

profit functions:

π0

(
R, W̃

)
≡ max

w
(R− w)× E

(
w,R, W̃

)
s.to. E

(
w,R, W̃

)
≤ Ec (1)

π1

(
R, W̃

)
≡ max

w
(δR− τw)× κE

(
w,R, W̃

)
− F (2)

Assumption 1. At the employment threshold, the net effect of the policy on firm profits is

negative:

π0

(
Rc, W̃

)
≥ π1

(
Rc, W̃

)
14



which is equivalent to:

F

RcEc

≥

[
κδ

(
δ

τ

)β

− 1

]
1

1 + β
.

Under Assumption 1, we can derive equilibrium employment and wages as functions of firm

productivity. Due to the cost imposed by the policy, there exists an interval of productivity

levels over which firms find it optimal to bunch at the policy threshold to avoid these costs.

Provided that the net magnitude of the scalable policy parameters (δ, κ, and τ) is not too

large, this bunching interval is bounded. The following proposition formalizes this result:

Proposition 1. Under Assumption 1, if κδ
(
δ
τ

)β ≥ 1, there exists some productivity level

Rr ∈ [Rc,+∞) such that:

Ejt =


(

β
1+β

)β
E0

exp(W̃)
Rβ+θ

jt ∀Rjt ≤ Rc

Ec ∀Rc ≤ Rjt < Rr

κ
(

δ
τ

β
1+β

)β
E0

exp(W )
Rβ+θ

jt ∀Rjt ≥ Rr

and

wjt =


β

1+β
Rjt ∀Rjt ≤ Rc(

Ec

E0
exp

(
W̃
)) 1

β
R

− θ
β

jt ∀Rc ≤ Rjt < Rr

δ
τ

β
1+β

Rjt ∀Rjt ≥ Rr

If κδ
(
δ
τ

)β
< 1, then no firm ever chooses a size above Ec.

The proof is given in Appendix B.1. In the rest of the paper, we focus on the empirically

relevant case where the bunching interval is bounded.

4.4 Equilibrium firm size distribution

Let us define the employment level associated with the upper limit of the bunching interval

as

Er ≡ κ

(
δ

τ

β

1 + β

)β
E0

exp (W )
Rβ+θ

r ≥ Ec.
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Given the distribution of firm productivity FR (.), we can derive the corresponding equilib-

rium distribution of firm size, which follows a “broken power law”:

Pr (Ejt < E) =


1−XE−β̄, E < Ec

1−XTE−β̄
r , Ec ≤ E < Er

1−XTE−β̄, E ≥ Er

where β ≡ γR
β+θ

, X ≡ RγR
min

(
β

1+β

) γRβ

β+θ
(

E0

exp(W̃ )

) γR
β+θ

, and T ≡ κ
γR
β+θ
[
δ
τ

]βγR
θ+β . The associated

equilibrium firm size density, which we will take to the data, is given by:

χ∗ (E) =


βXE−(1+β) if E < Ec

X
(
E−β

c − TE−β
r

)
if E = Ec

0 if Ec < E < Er

βTXE−(1+β) if E ≥ Er

(3)

The “broken power law” distribution of firm size is of the same parametric form as in

Garicano et al. (2016), despite being derived from a different model. In Appendix B.3.1, we

derive the joint distribution of firm size Ejt and worker representation Bjt, which forms the

basis of our maximum likelihood estimation.

Measurement error in firm size. We consider two versions of the model. The baseline

model assumes firm size is observed without error. Following Garicano et al. (2016), we also

consider a model with measurement error, where observed employment Ejt is given by:

Ejt = E∗
jt exp(ε), ε ∼ N (0, σ),

where E∗
jt is the true employment of the firm, and σ is the variance of the measurement

error. The joint distribution of firm size and worker representation under measurement

error is derived in Appendix B.3.2. We estimate both the baseline model and the model

incorporating measurement error and compare the results throughout the analysis.

4.5 Total effects of the regulation

Next, we consider the aggregate effects of the policy on firm profits, average worker wages,

and average worker welfare.
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4.5.1 Aggregate effects of the policy on firms

A key insight from Proposition 1 is that firms can be classified into three groups based

on their productivity: (i) unregulated firms with productivity R ∈ [Rmin, Rc], (ii) bunching

firms with R ∈ (Rc, Rr), and (iii) regulated firms with R ∈ [Rr,+∞). Define πu
0 (R, W̃ )

as the profit function for unregulated firms, πc
0(R, W̃ ) as the profit for bunching firms, and

π1

(
R, W̃

)
as the profit for regulated firms. Similarly, let ωu

0 , ω
c
0, and ω1 be the share of firms

in each group. Average profits in the economy under the policy, Π1, can then be expressed

as:

Π1 ≡ωu
0 × E

[
πu
0 (R, W̃1) | Rmin ≤ R < Rc

]
︸ ︷︷ ︸

Unregulated firms

+ωc
0 × E

[
πc
0(R, W̃1) | Rc ≤ R < Rr

]
︸ ︷︷ ︸

Bunching firms

+ ω1 × E
[
π1(R, W̃1) | R ≥ Rr

]
︸ ︷︷ ︸

Regulated firms

where W̃1 denotes the wage index in the economy under the policy. Similarly, let W̃0 be the

counterfactual wage index in an economy without the policy, with counterfactual aggregate

profits given by:

Π0 ≡ E
[
πu
0 (R, W̃0)

]
.

Using these definitions, the impact of the policy on aggregate profits can be decomposed

into three components:

Π1 − Π0 = ω1 × E
[
π1(R, W̃1)− πu

0 (R, W̃1) | R ≥ Rr

]
︸ ︷︷ ︸

Direct policy effect ≡∆ΠDE

(4)

+ ωc
0 × E

[
πc
0(R, W̃1)− πu

0 (R, W̃1) | Rc ≤ R < Rr

]
︸ ︷︷ ︸

Size Distortion Effect≡∆ΠSD

+E
[
πu
0 (R, W̃1)− πu

0 (R, W̃0)
]

︸ ︷︷ ︸
Equilibrium Effects ≡∆ΠEE

The direct policy effect reflects the change in profit for firms directly subject to the regulation,

i.e. those firms with firm size above the threshold. For each regulated firm, the direct

policy effect is the difference between actual profits and the profits they would have had

in the absence of the regulation, keeping the wage index and productivity fixed. The size

distortion effect captures the profit loss incurred by firms which distort their size to avoid

the regulation. Specifically, some firms may choose to remain smaller than they would be in
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the absence of the policy, thereby reducing aggregate profits. The equilibrium effect captures

the effect on profit of changes in the wage index due to differences in wages paid and the

amenities offered by firms in the two economies.

4.5.2 Aggregate effects of the policy on workers

We define wu
0 (R) as the wage paid by unregulated firms, wc

0(R, W̃ ) as the wage paid by

bunching firms, and w1(R) as the wage paid by regulated firms. The average wage under

the policy is given by

W1 ≡ ωu
0 × E [wu(R) | Rmin ≤ R < Rc]

+ ωc
0 × E [wc

0(R) | Rc ≤ R < Rr]

+ ω1 × E [w1(R) | R ≥ Rr] .

Let W0 ≡ E [wu
0 (R)] be the counterfactual average wage in the absence of the policy. As

with profits, the impact of the policy on average wages can be decomposed as:

W1−W0 = ωc
0 × E

[
wc

0(R, W̃1)− wu
0 (R) | Rc ≤ R < Rr

]
︸ ︷︷ ︸

Size Distortion Effect

+ω1 × E [w1(R)− wu
0 (R) | R ≥ Rr]︸ ︷︷ ︸

Direct Policy Effect

.

In Section 6, when presenting the results of this decomposition of wage effects, we replace

the productivity distribution FR(.) with an employment-weighted distribution across firms

to make the results representative of the average worker as opposed to the average firm.

Worker Welfare. Under our assumptions on worker preferences, the expected utility

across workers is given by:

E
[
max

j
{uijt}

]
= CE + W̃ ,

where the expectation is taken over the distribution of worker preferences, and CE ≈ 0.5772

is Euler’s constant. The effect of the policy on average worker welfare can be expressed as:

EV = exp

(
W̃1 − W̃0

β

)
− 1

where EV indicates the proportional increase in the wages at all firms that would yield a

welfare change equal to the policy (i.e. an average welfare change equal to W̃1 − W̃0).
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5 Recovering the Model Parameters

In this section, we estimate and present key data moments, and then discuss how they are

used to identify and estimate the model using GMM.

5.1 Information from the distribution of firm size

Two features of the firm size distribution inform the model parameters: (i) the degree of

bunching around the policy threshold and (ii) the Pareto tail index of the firm size distribu-

tion.

Figure 3: Firm size distribution around the policy threshold.

Notes: This figure plots the distribution of firm size around the policy threshold. The sample
used is the discontinuity sample defined in Section 3.2. The bars and the y-axis on the left
reports the number of firm-year observations in each firm-size bin. The scatter points and
the y-axis on the right plots the log share of firms in each firm size bin. The red line fits a
straight line to the scatter plot on each side of the policy cut-off.

Bunching at the policy threshold. We begin by examining the degree of bunching

around the policy threshold. Intuitively, if the policy imposes a significant burden on firms,

they would bunch at the threshold to balance the cost of regulation against deviations from

their optimal size. Figure 3 plots the number of firm-year observations by employment
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level. The scatter points display the log share of firms in each size bin. The roughly linear

relationship between log share and firm size suggests that the firm size distribution is well

approximated by a Pareto distribution. Importantly, there is no visible bunching around the

threshold, indicating that firm size does not substantially respond to the regulation. This

finding aligns with evidence from similar size-dependent worker representation policies in

Germany and Finland (Lin et al., 2018; Harju et al., 2024), and suggests that the net cost

of the policy for firms near the threshold is limited.

This intuition is formalized in the model, where the equilibrium firm size distribution

follows a broken Pareto distribution. If the policy imposes costs at the threshold, firms

avoid an interval of firm sizes (Ec, Er), with larger compliance costs leading to a wider

interval. Additionally, the missing mass of firms above the threshold results in a level shift

in the distribution, captured by T , which is informative about the policy parameters δ, κ,

and τ :

T = κ
γR
β+θ

(
δ

τ

)βγR
β+θ

.

The shape of the firm size distribution around the threshold is also informative about the

variance of the measurement error (σ). As σ increases, the model allows for smoother

bunching at the threshold.

Pareto tail index of the firm size distribution The Pareto tail index of the firm size

distribution provides information about three parameters: the Pareto tail index of the firm

productivity distribution (γR), the elasticity of residual labor supply to firms (β), and the

relationship between productivity and amenities (θ). Specifically, the slope of the firm size

distribution in log-log space in Figure 3 corresponds to the composite parameter −(1 + β̄)

from the equilibrium density function χ∗(E).

Estimates of the firm size distribution moments. We estimate all the moments of the

firm size distribution (β, T,Er) and σ jointly using maximum likelihood estimation.9 The

estimates and standard errors are reported in Panel A of Table 2. Consistent with Figure 3,

we find no evidence of significant bunching at the policy threshold. Specifically, we cannot

reject the hypothesis that there is no level shift in the distribution (T = 1), and we estimate

the bunching interval Er−Ec to be close to zero in both the specifications with and without

measurement error.

9Using the restriction that the density of firm size integrates to one, X is a direct function of other
parameters of the firm size distribution. See Appendix B.4 for more details.
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Table 2: Data Moments

Description Baseline Measurement error

(A) Firm size distribution
Pareto tail index of the firm size distribution (β̄) 1.047 1.355

(0.006) (0.010)
Bunching shifter (T ) 0.998 0.991

(0.001) (0.005)
Bunching employment (Er) 29.043 29.000

(0.050) (0.173)
Prob. of worker representation above the cut-off (P1) 0.170 0.195

(0.003) (0.003)
Prob. of worker representation below the cut-off (P0) 0.031 0.027

(0.000) (0.001)
Variance of measurement error (σ) 0.123

(0.005)

(B) Wage distribution
Worker representation pay premium 0.043 0.043

(0.004) (0.004)
RD of wages at the cut-off 0.000 -

(0.008)
Average difference in wages across the cut-off - 0.018

(0.003)

(C) Value-added distribution
RD of firm value added at the cut-off -0.006 -

(0.024)
Average difference in firm value added across the cut-off - 0.408

(0.008)

Notes: This table presents the estimated data moments. Panel (A) shows the MLE estimates
of the shape parameters of the firm size distribution. The sample used is the discontinuity
sample as defined in Section 3.2. Panel (B) shows the estimated moments of the wage
distribution as defined in the text. The worker representation pay premium is estimated using
the mover sample, while wages around, above, and below the policy cut-off are estimated
using the discontinuity sample. Panel (C) shows the estimated moments from the distribution
of value added. Both moments are estimated using the discontinuity sample.

5.2 Information from the distribution of wages

We use two different moments from the distribution of wages to inform the model param-

eters. First, we estimate the wage premium associated with working in a firm with worker

representation using workers moving between firms. Second, we examine the gap in average

wages over the bunching interval. These two moments are informative not only about the di-

rect effects of the policy, but also about the firm-size premium, which is key to disentangling
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the policy’s effects from differences in unobserved firm productivity and worker preferences.

5.2.1 Worker representation pay premium

In Appendix B.2, we decompose the worker representation pay premium into two compo-

nents: the direct effect of the policy on wages and a firm-size wage premium. For clarity, we

present here the empirically relevant special case in which there is no bunching:

E
[
log (wjt) | Bjt = 1

]
− E

[
log (wjt) | Bjt = 0

]
=
[
P (Ejt > Ec | Bjt = 1)− P (Ejt > Ec | Bjt = 0)

]
×

{
log

(
δ

τ

)
︸ ︷︷ ︸

Direct effect of regulation

+E [log (R) | R ≥ Rr]− E [log (R) | R < Rr]︸ ︷︷ ︸
Firm-size premium from monopsony and amenities

}
.

(5)

The pay premium is the product of two terms: (i) the difference in the probability of being

above the firm-size threshold between firms with and without a worker representative, and

(ii) the difference in average log wages between firms above and below the threshold. In

the absence of bunching, the latter term decomposes into the direct effect of the policy,

log (δ/τ), and a firm-size wage premium, reflecting the fact that larger firms typically pay

higher wages.

In our model, the firm-size wage premium captures two mechanisms: (i) firms face

upward-sloping residual labor supply curves, leading them to pay higher wages as they

increase their size, and (ii) firm-specific amenities, which are correlated with size whenever

θ ̸= 0, generate compensating differentials.

In practice, observed wage differences across firms may also reflect differences in worker

quality. Because our model abstracts from worker heterogeneity, we estimate the wage

premium net of such differences using a mover design that controls for time-invariant un-

observed worker characteristics. Specifically, we implement a difference-in-differences (DiD)

framework that compares wage changes for pairs of co-workers, where one worker switches

to a firm with worker representation and the other to a firm without.

To visualize the design, we recenter the data so that all moves occur at time zero and

estimate the following time-varying DiD specification:

wi,s = αi + πs +
∑
k ̸=−2

τk1[s = k,G(i) = 1] + ϵi,s, (6)
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where s denotes the year relative to the move, αi is a worker fixed effect that captures the

returns to time-invariant worker characteristics (such as ability), πs captures time effects,

and G(i) is an indicator for switching to a firm with worker representation. The error term

ϵi,s captures transitory wage shocks. We measure representation status of both origin and

destination firms at s = −2, ensuring it is predetermined relative to the move. The coeffi-

cients of interest τk measure the wage effect of working in a firm with worker representation

in year k after the move.

Figure 4: Graphical evidence: Worker representation pay premium

Notes: This figure plots the estimated τk coefficients (along with 95% confidence intervals)
from the specification in equation (6), for k ∈ {−3, . . . , 3}. The parameter τ post indicates
the impact in the post-treatment period (k > 0). The treatment group includes workers
switching from a firm without representation to a firm with representation, while the com-
parison group includes workers switching between two firms without representation. The
sample used is the movers sample as defined in Section 3.2.

To construct a single estimate of the worker representation pay premium, we aggregate

all post-move years (k > 0) into a single indicator. We exclude k = 0, as wages that year

reflect an employment-duration weighted average of wages in the new and old job. Panel B of

Table 2 reports the resulting estimate: a 4.3% premium, net of time-invariant worker quality.

According to the decomposition in equation (5), this estimate is primarily informative of two

key composite parameters: the ratio δ/τ and the composite parameter β + θ, which governs

the firm-size wage premium.
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5.2.2 Wages over the bunching interval

The gap in average wages around the policy threshold depends not only on the direct effect of

the policy δ/τ , but also on the composition of firms with different productivity and amenities

at these employment levels. Formally, we have:

E [logwjt | Ejt = Er]− E [logwjt | Ejt = Ec] =

log

(
δ

τ

)
︸ ︷︷ ︸
Direct Effect

− 1

γR
log (T ) +

1

β + θ
log

(
Er

Ec

)
+

θ

β
E
[
log

(
R

Rc

)
| Rc ≤ R ≤ Rr

]
︸ ︷︷ ︸

Effect of differences in firms’ productivity and amenities

(7)

In the limit as the bunching interval shrinks (i.e., Er → Ec), equation (7) simplifies to a

regression discontinuity (RD) estimate of log hourly wages around the threshold.10 If there

is no bunching (i.e., if Er = Ec, T = 1, and Rr = Rc), then the composition effect goes to

zero and the RD recovers the direct effect of the policy log(δ/τ).

We implement the RD design using a standard specification:

wj,t = π + ξBj(i) + h(Ej(i)) + νi (8)

where wi is the log hourly wage of worker i in year t, j(i) denotes the employer of worker

i in the same year, Ej(i) is the firm’s size measured in January of the preceding year, and

Bj(i) ≡ 1{Ej(i) ≥ 30} is an indicator for whether the firm exceeds the regulatory threshold.

The function h(·) is specified as a local linear regression on either side of the cut-off, using

a triangular kernel and a bandwidth of 10 employees.

A key advantage of the RD design is its transparency in visualizing potential discontinu-

ities in the wage distribution. Figure 5a plots log hourly wages against firm size. Each point

represents the average wage within a firm-size bin, while the fitted local linear regressions

highlight trends on either side of the threshold. The y-axis is standardized to ±0.5 standard

deviations of log hourly wages. Visually, there is no evidence of a jump in wages at the

threshold. This is confirmed by the RD estimate from equation (8), reported in Table 2,

which is 0.00% and not statistically significant at conventional levels.

Even if there were a sharp discontinuity in wages at the threshold based on latent expected

10In the limit, the LHS of equation (7) becomes:

lim
E→E+

c

E [logwjt | Ejt = E]− lim
E→E−

c

E [logwjt | Ejt = E] .
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firm size, the presence of measurement error would smooth out any discontinuity in observed

firm size. However, if the policy effect were large, we would still expect to observe a distinct

(but not discontinuous) change in outcomes in a neighborhood around the threshold, making

a local comparison of average outcomes informative. For this reason, when estimating the

model with measurement error, we replace the RD with a simple comparison of the average

outcome within a bandwidth to the left and to the right of the threshold. We refer to

Appendix E.3.2, for details about how we estimate this difference in average outcomes to

the left and to the right of the threshold. Panel B of Table 2 reports the resulting estimate:

a 1.8% higher average wage for firms above Er. This positive estimate captures both a

potential direct effect of the policy and differences in firm productivity and amenities at

these levels of employment. The direct effect can be separately recovered once we estimated

the relationship between firm size, productivity, and amenities.

Figure 5: Firm outcomes around the policy threshold

(a) (log) Hourly Wage (b) (log) Value added

Notes: These figures plot the distribution of (log) hourly wages and value added around the
policy threshold. The sample used is the discontinuity sample as defined in Section 3.2. The
dashed vertical lines denote the regulation’s firm size cut-off of 30 employees. Each graph
sets the scale of the y-axis equal to ± 0.5 standard deviation of the respective variable.
Standard errors are clustered at the firm-level.
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5.2.3 Information from the distribution of value added

The gap in average value added over the bunching interval is a combination of the direct

effect of the policy through the productivity effect δ and a composition effect:

E [log Yjt | Ejt = Er]− E [log Yjt | Ejt = Ec] =

log (δ)︸ ︷︷ ︸
Direct Effect

+ log

(
Er

Ec

)
+ E

[
log

(
Rr

R

)
| Rc ≤ R ≤ Rr

]
︸ ︷︷ ︸
Effect of differences in firms productivity and amenities

(9)

Thus, the difference in log value added is particularly informative about the policy parameter

δ, which captures the regulation’s effect on productivity. Additionally, it reflects the impact

of endogenous sorting, as firms with different productivity levels adjust their size around the

threshold.

Figure 5b illustrates the effect of the regulation on log value added around the threshold.

We apply the same estimation strategy as in equation (8), but with log value added as the

dependent variable. The estimated discontinuity in value added is an economically small

−0.006% and is not statistically significant at conventional levels.

When estimating the model with measurement error, we replace the RD with a simple

comparison of the average log value-added within a bandwidth to the left and to the right of

the threshold. We refer to Appendix E.3.2, for details about how we estimate this difference

in average outcomes to the left and to the right of the threshold. Panel C of Table 2 reports

the resulting estimate.

Fixed cost of the regulation. The indifference condition for the marginal firm with

productivityRr allows us to recover the fixed cost of the regulation F from the other identified

parameters of the model:

F = EcRc

[(
Er

Ec

) 1
β+θ

κ
1

β+θ

(
δ

τ

)− β
β+θ
[

δEr

(1 + β)Ec

− 1

]
+

β

1 + β

]

5.2.4 Externally calibrating the elasticity of residual labor supply

Table 2 shows that the number of parameters to be estimated exceeds the number of available

moments, indicating that the model is under-identified. In principle, we could use additional

data moments to achieve full identification. For example, following Lamadon et al. (2022),

we could leverage the pass-through of value-added shocks to employment and wages. In our
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model, where amenities depend on productivity, the ratio of pass-through to employment and

wages would recover β + θ. Including this additional moment would result in a determined

non-linear system of equations, rendering the model fully identified.

However, in practice, incorporating the additional moment to estimate all parameters

jointly results in an objective function with very low curvature, making it challenging to

reliably estimate the parameters. While the sum β + θ is precisely estimated, the data

contains little information to separately distinguish between β and θ. Simulation exercises

indicate that this issue is particularly severe in the empirically relevant case where the share

of firms bunching at the regulation threshold is low. To address this, we fix β, the elasticity

of residual labor supply, at a value consistent with the previous literature. This allows us to

use six data moments to estimate the remaining six parameters: γR, θ, δ, τ , κ, and F .

Fortunately, a well-established literature provides estimates for β across different con-

texts. Kroft et al. (forthcoming) estimate β in the range [3.5, 4.1], Lamadon et al. (2022)

find a value of 4.6, Suárez Serrato and Zidar (2016) estimate an elasticity of residual labor

supply around 4.2, and Card et al. (2018) use 4.0 as their preferred value in calibration

exercises. Other studies based on experimental variation in wage offers for small tasks or

survey experiments generally find estimates in the range 3.0 − 5.0 (Caldwell and Oehlsen,

2018; Dube et al., forthcoming; Sokolova and Sorensen, 2021). Based on these findings, we

set β = 4.0 for our main estimates and explore the sensitivity of our results to alternative

values of β in Section 6.3.

5.3 Estimated Model Parameters

We estimate all model parameters (other than the externally set β) jointly using GMM

and present the estimated values in Table 3 for both the baseline specification and the

specification that accounts for measurement error.

The first panel of the table reports parameters that characterize the firm productivity

distribution and its relationship with amenities. The estimated Pareto tail index of the pro-

ductivity distribution (γR) is 13.17 under the baseline specification and 25.13 when allowing

for measurement error. A higher value of γR implies a thinner tail, indicating less disper-

sion in firm productivity. The estimated covariance between productivity and amenities,

measured as the ratio θ/γ2
R, is 0.049 in the baseline case and 0.023 when accounting for mea-

surement error. This suggests a moderate relationship between productivity and workplace

amenities, with the magnitude decreasing slightly after correcting for potential mismeasure-

ment of firm size. Lamadon et al. (2022) also find a positive covariance between TFP and
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workplace amenities. Since amenities increase firm size, a positive correlation reduces the

firm-size wage premium. Conditional on firm size, higher amenities imply that a given firm

has lower productivity, leading to lower expected wages.

The second panel of the table reports the parameters that capture the impact of the

size-dependent regulation on firms. Under the baseline model, the estimates for the effect

on productivity (δ− 1), amenities (κ− 1), and labor costs (τ − 1) are all negative (or zero),

economically small (below 1%), and statistically insignificant. The small negative effects on

productivity and labor costs affect both wages and profit in opposite directions suggesting

that the net effect on the marginal firms and workers is also small.

Under the model with measurement error, the estimates are all positive and slightly larger

in magnitude. Even though the effect on amenities is statistically insignificant, we can reject

a null effect on labor costs and productivity. However, the positive effects on labor costs and

productivity affect both wages and firm profit in opposite directions suggesting that the net

effect on marginal firms and workers is relatively small.

Lastly, the estimated fixed cost (F ) is −2.47 (thousand USD) in the baseline case and

increases to 6.11 (thousand USD) under measurement error. These correspond, respectively,

to −0.2 and 0.5% of the marginal firm’s revenue (RcEc). Both estimates are statistically

insignificant, and economically small.

6 Model-based insights

In this section, we use the estimated model to draw inference about the effects of the policy

for firms and workers using the approach laid out in Section 4.5.

6.1 Effects of the policy on firms

Let us start with the direct effect of the policy on the profits of marginal firms (i.e., firms

with productivity Rc). Using the estimates in Table 3, we evaluate:

π1

(
Rc, W̃

)
− π0

(
Rc, W̃

)
π0

(
Rc, W̃

) =

[
κτ

(
δ

τ

)1+β

− 1

]
− (1 + β)

F

RcEc

Consistent with the observed lack of bunching around the threshold, the direct effect of the

policy on marginal firms’ profits is approximately zero in the baseline model (0.00% with a

standard error of 0.008), and slightly negative but close to zero in the model with measure-

ment error (−0.02% with a standard error of 0.01). However, this net effect consists of both
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Table 3: Model parameters

Description Parameter Baseline Measurement error

(A) Shape parameters
Pareto tail index of productivity distribution γr 13.169 25.133

(0.391) (2.113)
Covariance between productivity and amenities θ

γ2
r

0.049 0.023

(0.001) (0.001)
Elasticity of residual labor supply β 4.000 4.000

(B) Parameters specific to the size-dependent policy
Productivity δ − 1 -0.007 0.029

(0.017) (0.013)
Non-wage amenities κ− 1 0.000 0.005

(0.026) (0.023)
Labor cost τ − 1 -0.007 0.032

(0.014) (0.011)
Fixed cost (1,000s USD) F -2.47 6.11

(4.46) (3.42)

Notes: This table presents the estimated parameter values. The parameters (γR, θ, δ, κ, τ)
are estimated jointly using GMM. The fixed cost is backed out as described in the text.
P0, P1 are estimated using MLE. Standard errors are constructed using 100 replications of
block bootstrap where each block is a firm. The elasticity of residual labor supply β is
calibrated as described in the text.

variable components that scale with size (δ, τ , and κ) and a fixed cost (F ). Consequently,

the direct effect of the policy on the average regulated firm may differ from its effect on

the marginal firm. Furthermore, in equilibrium, the policy may also impact firms below the

threshold, either because they adjust their size to avoid regulation or due to the policy’s

effect on the wage index. These indirect effects are captured by ∆ΠSD and ∆ΠEE in the

decomposition of aggregate effects discussed in Section 4.5. Thus, the model is essential

for extrapolating the policy’s impact on the average firm and for calculating the aggregate

effects.

We quantify the aggregate effects of the policy on firm profits, with the results presented in

Table 4. Drawing on the decomposition in equation (4), we estimate a small and insignificant

reduction of -0.50% in average firm profits as a result of the regulation. This corresponds to

a reduction of about 108 USD per worker per year. This total effect is composed of a small

positive equilibrium effect stemming from the change in the wage index and a negative, but
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insignificant direct effect of the policy on directly affected firms. Consistent with the absence

of bunching in the data, the estimated size distortion effect is zero.

When allowing for measurement error in firm size, the estimated direct and equilibrium

effects of the policy become slightly positive and borderline statistically significant. While

we can rule out negative effects on aggregate profits of the board representation policy at

conventional levels of significance, it becomes difficult to draw firm conclusions about the

magnitude of positive effects, if any.

6.2 Effects of the policy on workers

Panel B of Table 4 presents the total effects of the regulation on workers. Compared to an

economy without the regulation, average hourly wages are 0.03% lower in the baseline model

and 0.20% lower in the model with measurement error. Both effects are economically small

and not statistically different from zero. Using the decomposition in equation (4.5.2), we

can separate the total effect into the size distortion and the direct policy effect. Consistent

with the absence of bunching, we find no significant size distortion effect. The direct effect

of the policy is small and statistically insignificant.

Since both wages and amenities enter worker preferences, the policy’s impact on worker

welfare—or total compensation—depends on both components. Under the baseline model,

we find no impact of the policy on amenities, implying that the effect on worker welfare

equals the wage effect. Under the model with measurement error, we estimate a small

positive effect on amenities that partly offsets the small negative wage effect. The resulting

change in worker welfare is −0.11%, meaning that the total change in worker welfare caused

by the policy is equivalent to a 0.11% reduction in wages of all workers. These estimates are

economically small and not statistically different from zero.

Finally, we present estimates of the components of the worker representation pay premium

decomposition. The worker representation pay premium reflects both a potential direct effect

of the regulation, log (δ/τ), and a composition effect arising because firms with a worker

representative tend to be larger on average (and thus have higher productivity and wages).

Our estimates imply that virtually all of the positive wage effect from moving to a firm with

a worker representative is driven by the composition effect. This finding derives from (i) the

absence of any discernible discontinuity in wages around the threshold and (ii) the absence

of bunching (Rr ≈ Rc). As a result, we estimate log (δ/τ) = 0.
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Table 4: Impacts of the regulation

Baseline Measurement error

(A) Firm effects Percent USD / worker Percent USD / worker

Aggregate annual firm profits
Direct policy effect -0.66% -141.31 1.53% 293.56

(1.19%) (256.63) (0.85%) (162.36)
+ Size distortion effect 0.00% 0 0.00% 0

(0.00%) (0.00) (0.00%) (0.00)
+ Equilibrium effects 0.15% 32.86 0.44% 84.07

(0.06%) (13.96) (0.23%) (43.92)
= Total effect -0.50% -108 1.97% 378

(1.20%) (259.04) (0.84%) (160.17)

(B) Worker effects Percent USD / hour Percent USD / hour

Wage compensation
Direct policy effect -0.03% 0.00 -0.20% 0.00

(0.55%) (0.00) (0.39%) (0.00)
+ Size distortion effect 0.00% 0.00 0.00% 0.00

(0.00%) (0.00) (0.00%) (0.00)
= Total effect -0.03% 0.00 -0.20% 0.00

(0.55%) (0.00) (0.39%) (0.00)
Total compensation -0.04% -0.02 -0.11% -0.04

(0.02%) (0.01) (0.06%) (0.02)
Worker representation pay premium

Direct policy effect -0.10% -0.40%
(0.64%) (0.57%)

+ Composition 25.18% 13.35%
(0.73%) (1.04%)

+ Size distortion effect 0.00% 0.00%
(0.00%) (0.00%)

= Difference across threshold 25.09% 12.95%
(0.39%) (0.68%)

× Gap in share of large firms 16.98% 32.62%
(0.26%) (0.91%)

= Total effect 4.26% 4.22%
(0.00%) (0.17%)

Notes: This table presents the model-implied aggregate effects of the policy. Standard errors
are constructed using 100 replications of block bootstrap where each block is a firm.

6.3 Robustness

We assess the robustness of our results along two dimensions: (i) the assumed elasticity of

residual labor supply (β), and (ii) the assumption that the direct effects of the regulation

apply to all firms above the 30-employee threshold, regardless of whether they actually adopt
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worker representation.

Sensitivity to the elasticity of residual labor supply. Appendix Table D.5 reports

estimated aggregate effects under alternative values of the residual labor supply elasticity,

β ∈ {3.0, 5.0}. For each value of β, we re-estimate all remaining model parameters and re-

compute the implied aggregate effects. The results are highly robust: the estimated impacts

on profits, wages, and worker compensation remain nearly unchanged across the entire range

of β.

Exposure conditional on actual adoption. Our baseline model assumes that the di-

rect effects of the regulation apply to all firms above the threshold, independent of actual

adoption. Appendix Section C.1 provides suggestive evidence in support of this assumption.

Specifically, we examine firms that elect a worker representative for the first time and com-

pare them to firms that adopt the policy in later years. We find no significant change in

wages or value-added per worker around the time of election, suggesting that actual adoption

does not materially affect outcomes. This supports the view that the policy’s effects, if any,

do not operate through the actual implementation of worker representation on the board.

Nevertheless, we consider an alternative version of the model in which the direct effects

of the regulation apply only to firms that actually adopt worker representation. This partial

exposure model may be relevant if, for instance, workers are imperfectly informed about their

rights and the presence of a representative serves as a proxy for workers being aware of and

acting on those rights. We refer to the original specification as the full exposure model.

While the equilibrium firm size distribution under partial exposure remains a broken

power law (as in equation (3)), the mapping from observed moments to model parameters

differs. Additional details are provided in Appendix C.2.

Appendix Table C.3 reports estimated aggregate effects under the partial exposure model.

Results are virtually identical to those under full exposure.

7 Conclusion

We have studied a size-contingent law in Norway that grants workers the right to board

representation in firms with 30 or more employees. To analyze the impact of the law, we

embedded the regulation into an equilibrium model of the labor market. We showed how

behavioral responses to the regulation identify (i) the direct effects of the policy on regulated

firms and workers, (ii) the distortions from firms adjusting their size to avoid the regulation,
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and (iii) the equilibrium effects in the labor market. We evaluated these effects on firm

profits and production, as well as on worker compensation, including both wages and non-

wage amenities.

Our estimates suggest very small distortions as well as very small direct and equilibrium

effects of the policy on firms and workers. One possible explanation for the lack of significant

effects is that minority board representation offers workers limited influence over firm strategy

or compensation policies.

When thinking about the generalizability of our results, it is useful to observe that devel-

oped countries differ in their system for worker representation. For example, Germany has

a two-tiered board system, with both a supervisory board and an executive board. Norway,

on the other hand, has the same system as in the US, the UK, and several other European

countries, with a single-tiered board of directors. Despite the differences in institutions,

our estimates of the effects of worker representation are in line with the results from the

German setting. This finding suggests that the conclusion about the absence of impacts

of worker representation on firms and workers generalizes across shared governance systems

that differ markedly in the degree to which workers are given authority in the corporate

decision-making.
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A Data Appendix

Table A.1: Variable definitions

Variable Description

Labor market outcomes Source: Tax Records and the Norwegian Labor and Welfare Administration

Earnings Annual pre-tax labor earnings measured at the worker-firm level. Earnings include fixed salary,
bonus, overtime, and vacation and severance pay, but exclude sickness benefits.

Hours worked Number of contracted hours worked each calendar year.

Hourly wage Annual earnings divided by hours worked. Outliers below the 5th percentile are winsorized.

Hiring rate Nr. of hires in year t divided by average firm size in year t and t− 1

Separation rate Nr. of separations in year t divided by average firm size in year t and t− 1

Firm accounts Source: The Register of Company Accounts

Revenues Total annual sales by each firm in a given year.

Cost of inputs Cost of materials and intermediate inputs for each firm in a given year.

Value added Revenues minus cost of inputs.

Value added pr. worker Value added divided by firm size

Corporate boards Source: The Register of Legal Entities

Director’s role Indicates each director’s role on the board, e.g. chair vs regular directors.

Elected by Indicates whether each director is elected by and among the employees or by shareholders.

Firm characteristics Source: Central Register of Establishments and Enterprises and the Norwegian Labor and Welfare
Administration.

Firm size Number of employees measured as the number of registered workers at the beginning of each year,
part-time workers are counted as 0.5

Firm age Number of years since establishment.

Industry 2-digit code classifying a firm’s main activity according to the Nomenclature of Economic Activities.
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B Proofs and Derivations

B.1 Proof of Proposition 1

Preliminaries: Deriving profit, wage and employment for each productivity level

Firm j’s profit maximization problem is:

max
w

 (Rjt − w)× E
(
w,Rjt, W̃

)
if E

(
w,Rjt, W̃

)
≤ Ec

(δRjt − τw)× κE
(
w,Rjt, W̃

)
− F if E

(
w,Rjt, W̃

)
> Ec

 (B.1)

Let us first consider the profit maximization problem conditioning on Ejt ≤ Ec. Equation

(1) in the main text defines the profit function conditional on having employment below Ec:

π0

(
R, W̃

)
≡ max

w
(R− w)× E

(
w,R, W̃

)
s.to. E

(
w,R, W̃

)
≤ Ec

Assuming an interior solution, the first-order conditions are:

w =
β

1 + β
Rjt (B.2)

Plugging (B.2) into the labor supply function, we obtain profit maximizing employment at

an interior solution:

E =

(
β

1 + β

)β
E0

exp
(
W̃
)Rβ+θ

jt (B.3)

Since employment is increasing in productivity Rjt, the solution to (B.1) is such that there is

some productivity level Rc for which all firms with Rjt ≤ Rc are at an interior solution while

firms with Rjt > Rc are at a corner solution and choose E = Ec. This level of productivity

Rc is given by:

Rc ≡
(
1 + β

β

) β
β+θ
(
Ec

E0

exp
(
W̃
)) 1

β+θ

Firms that are at a corner solution will offer wage w such that their size is E = Ec. We find

the wage for these firms by inverting the residual labor supply curve:

w =

[
Ec

E0

exp
(
W̃
)] 1

β

R
− θ

β

jt (B.4)
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Plugging optimal employment and wage (as a function of productivity) into the definition

of profit, we obtain the profit function:

π0

(
R, W̃

)
=


1
β

(
β

1+β

)1+β
E0

exp(W̃)
R1+β+θ if R ≤ Rc[

R−
(

Ec

E0
exp

(
W̃
)) 1

β
R− θ

β

]
Ec if R > Rc

(B.5)

Let us now consider the maximization problem conditional on Ejt > Ec. Equation (2) in

the main text defines the profit function conditioning on having employment above Ec:

π1

(
R, W̃

)
≡ max

w
(δRjt − τw)× κE

(
w,R, W̃

)
− F

The first-order conditions are:

w =
δ

τ

β

1 + β
R (B.6)

Plugging (B.6) into the labor supply function, we obtain the profit maximizing employment:

E = κ

(
δ

τ

β

1 + β

)β
E0

exp (W )
Rβ+θ (B.7)

Plugging into the definition of profit, we obtain the profit function:

π1

(
R, W̃

)
= κ

τ

β

(
δ

τ

β

1 + β

)1+β
E0

exp (W )
R1+β+θ − F (B.8)

Lastly, as a sort of normalization, it is useful to re-write the profit function as a function

of the ratio R/Rc:

π (R/Rc) = max {π0 (R/Rc) , π1 (R/Rc)} (B.9)

where

π0 (R/Rc) =

{
1

1+β
(R/Rc)

1+β+θ RcEc if R/Rc ≤ 1[
R/Rc − β

1+β
(R/Rc)

− θ
β

]
RcEc if R/Rc > 1

and

π1 (R/Rc) = κδ

(
δ

τ

)β
1

1 + β
(R/Rc)

1+β+θ RcEc − F
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Proof of Proposition 1

Proof. First, assume κδ
(
δ
τ

)β ≥ 1. We want to prove that there exists some Rr ∈ [Rc,+∞)

such that π0 (R/Rc) ≥ π1 (R/Rc) for all R ≤ Rr, π0 (Rr/Rc) = π1 (Rr/Rc), and π0 (R/Rc) <

π1 (R/Rc) for all R > Rr.

Let us start at R = Rc (i.e. R/Rc = 1). By Assumption 1:

π0 (1) ≥ π1 (1) (B.10)

Taking the limit as R/Rc → +∞, and using β + θ > 0 (recall that we asssume θ > −β), we

also find:

lim
R/Rc→+∞

π0(R/Rc)− lim
R/Rc→+∞

π1(R/Rc) = −∞ < 0 (B.11)

Since π0 and π1 are continuously differentiable functions, if we prove that ∂ (π0 − π1) /∂(R/Rc) <

0 ∀R/Rc > 1, then we obtain the desired result.

Taking the derivative of π0 and π1 with respect to R/Rc, we have:

∂π0

∂(R/Rc)
=

[
1 +

θ

1 + β

(
R

Rc

)− θ+β
β

]
RcEc for all R/Rc ≥ 1 (B.12)

which is strictly decreasing in R/Rc and equal to 1+β+θ
1+β

RcEc evaluated at R/Rc = 1. Turning

to the derivative of π1(R/Rc), we have:

∂π1

∂(R/Rc)
=

1 + β + θ

1 + β
κδ

(
δ

τ

)β (
R

Rc

)β+θ

RcEc (B.13)

which is strictly increasing in R/Rc and equal to κδ
(
δ
τ

)β 1+β+θ
1+β

RcEc evaluated at R/Rc = 1.

The assumption that κδ
(
δ
τ

)β ≥ 1 guarantees that κδ
(
δ
τ

)β 1+β+θ
1+β

RcEc ≥ 1+β+θ
1+β

RcEc, thus:

∂π1

∂(R/Rc)
(1) ≥ ∂π0

∂(R/Rc)
(1) (B.14)

and
∂π1

∂(R/Rc)
(R/Rc) >

∂π0

∂(R/Rc)
(R/Rc) ∀R/Rc > 1 (B.15)

since the LHS of (B.15) is strictly increasing in R/Rc while the RHS is strictly decreasing.

Collecting previous results, we have:

• π0(1)− π1(1) ≥ 0
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• limR/Rc→+∞ {π0(R/Rc)− π1(R/Rc)} < 0

• ∂ (π0 − π1) /∂(R/Rc) < 0 ∀R/Rc > 1

Thus, given continous differentiability of π0 − π1, there exist a unique Rr ∈ [Rc,+∞) such

that π0 (R/Rc) ≥ π1 (R/Rc) for all R ≤ Rr, π0 (Rr/Rc) = π1 (Rr/Rc), and π0 (R/Rc) <

π1 (R/Rc) for all R > Rr.

Now, let us consider the case where κδ
(
δ
τ

)β
< 1. We use a proof by contradiction to

show that, in that case, there cannot exist a R′ > Rc such that π1 (R
′/Rc) > π0 (R

′/Rc).

Indeed, assume (contrary to what we want to prove) that there does exist R′ > Rc such

that π1 (R
′/Rc) > π0 (R

′/Rc). Because R′ > Rc it must be that, whenever employment

is restricted to be below Ec, a firm with productivity R′ would choose to be at a corner

solution. Thus, it must be that:

π0 (R
′/Rc) =

[
R′/Rc −

β

1 + β
(R′/Rc)

− θ
β

]
RcEc >

1

1 + β
(R′/Rc)

1+β+θRcEc

Using π1 (R
′/Rc) > π0 (R

′/Rc), then:

π1(R
′/Rc) = κδ

(
δ

τ

)β
1

1 + β
(R′/Rc)

1+β+θRcEc − F >
1

1 + β
(R′/Rc)

1+β+θRcEc

Re-arranging, we have:

F

RcEc

<

(
κδ

(
δ

τ

)β

− 1

)
1

1 + β

(
R′

Rc

)1+β+θ

︸ ︷︷ ︸
<0 by assumption that κδ(δ/τ)β<1

Given that the RHS is negative and R′/Rc > 1, we have:

F

RcEc

<

(
κδ

(
δ

τ

)β

− 1

)
1

1 + β

which directly contradicts Assumption 1. Thus, we conclude that whenever κδ (δ/τ)β < 1,

there does not exist any R′ > Rc such that π1(R
′/Rc) > π0(R

′/Rc). Thus, whenever

κδ (δ/τ)β < 1, no firm ever chooses employment above Ec.
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B.2 Decomposition of the Mover Estimate

Formally, we are interested in the difference in average log wage between firms with a worker

representative and firms without:

E [ln (wjt) | Bjt = 1]− E [ln (wjt) | Bjt = 0]

First, using the law of total probability, we write, ∀i ∈ {0, 1}:

E [ln (wjt) | Bjt = i] = E [ln (wjt) | Bjt = i, Ejt > Ec]× Pr (Ejt > Ec | Bjt = i)

+ E [ln (wjt) | Bjt = i, Ejt ≤ Ec]× Pr (Ejt ≤ Ec | Bjt = i) (B.16)

Note that, under the assumption that the policy directly affects all firms above the regulation

threshold (regardless of whether they actually have a worker representative on the board),

and only firms above the threshold:

E [ln (wjt) | Bjt = 0, Ejt > Ec] = E [ln (wjt) | Bjt = 1, Ejt > Ec] = E [ln (wjt) | Ejt > Ec] (B.17)

E [ln (wjt) | Bjt = 0, Ejt ≤ Ec] = E [ln (wjt) | Bjt = 1, Ejt ≤ Ec] = E [ln (wjt) | Ejt ≤ Ec] (B.18)

Also note that:

Pr (Ejt > Ec | Bjt = i) = 1− Pr (Ejt ≤ Ec | Bjt = i) (B.19)

Plugging (B.16), (B.17), (B.18), and (B.19) into the difference in average log wage between

firms with a worker representative and firms without, we obtain:

E [ln (wjt) | Bjt = 1]−E [ln (wjt) | Bjt = 0] =
{
Pr (Ejt > Ec | Bjt = 1)− Pr (Ejt > Ec | Bjt = 0)

}
︸ ︷︷ ︸

(∗1)

×
{
E [ln (wjt) | Ejt > Ec]− E [ln (wjt) | Ejt ≤ Ec]

}
︸ ︷︷ ︸

(2∗)

(B.20)

Term (∗1) is positive and captures the fact that under P1 > P0, conditional on having a

worker representative, firms are more likely to be large (i.e. to have size above the regulation

41



threshold). Formally, using Bayes rule, we have:

Pr (Ejt > Ec | Bjt = 1)− Pr (Ejt > Ec | Bjt = 0)︸ ︷︷ ︸
(∗1)

=

Pr (Bjt = 1 | Ejt > Ec)× Pr (Ejt > Ec)

Pr (Bjt = 1 | Ejt > Ec)× Pr (Ejt > Ec) + Pr (Bjt = 1 | Ejt ≤ Ec)× [1− Pr (Ejt > Ec)]

− Pr (Bjt = 0 | Ejt > Ec)× Pr (Ejt > Ec)

Pr (Bjt = 0 | Ejt > Ec)× Pr (Ejt > Ec) + Pr (Bjt = 0 | Ejt ≤ Ec)× [1− Pr (Ejt > Ec)]

Recall the definition of model parameters P1 ≡ Pr (Bjt = 1 | Ejt > Ec) and P0 ≡
Pr (Bjt = 1 | Ejt ≤ Ec), as well as the model-implied CDF of employment Pr (Ejt ≤ Ec) =

1 − TXE−β̄
r with β ≡ γR

β+θ
, X ≡ RγR

min

(
β

1+β

) γRβ

β+θ
(

E0

exp(W̃ )

) γR
β+θ

, and T ≡ κ
γR
β+θ
[
δ
τ

]βγR
θ+β . We

obtain:

Pr (Ejt > Ec | Bjt = 1)− Pr (Ejt > Ec | Bjt = 0)︸ ︷︷ ︸
(∗1)

=

P1 × TXE−β
r

P1 × TXE−β
r + P0 ×

[
1− TXE−β

r

] − (1− P1)× TXE−β
r

(1− P1)× TXE−β
r + (1− P0)×

[
1− TXE−β

r

]
Term (∗2) can be expressed as:

E [ln (wjt) | Ejt > Ec]− E [ln (wjt) | Ejt ≤ Ec]︸ ︷︷ ︸
(2∗)

=

∫ Rmax

Rr

ln (w1 (R)) fR|R≥Rr
(R | R ≥ Rr) dR

−
∫ Rc

Rmin

ln (wu
0 (R)) fR|R<Rr

(R | R < Rr) dR

−
∫ Rr

Rc

ln (wc
0 (R)) fR|R<Rr

(R | R < Rr) dR

After adding and substracting
∫ Rmax

Rr
wu

0 (R) fR|R≤Rr (R|R ≤ Rr) dR and∫ Rr

Rc
wu

0 (R) fR|R<Rr (R|R < Rr) dR, we can decompose term (∗2) into the following

three components:
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E [ln (wjt) | Ejt ≥ Er]− E [ln (wjt) | Ejt ≤ Ec]︸ ︷︷ ︸
(∗2)

=

∫ Rmax

Rr

[ln (w1 (R))− ln (wu
0 (R))] fR|R≥Rr (R | R ≥ Rr) dR︸ ︷︷ ︸

Direct Effect of the Regulation∫ Rmax

Rr

ln (wu
0 (R)) fR|R≥Rr (R | R ≥ Rr) dR−

∫ Rr

Rmin

ln (wu
0 (R)) fR|R<Rr (R | R < Rr) dR︸ ︷︷ ︸

Composition (i.e. firm-size premium)∫ Rr

Rc

[ln (wu
0 (R))− ln (wc

0 (R))] fR|R<Rr (R | R < Rr) dR︸ ︷︷ ︸
Effect of avoidance/bunching on avg wage below threshold

(B.21)

Using the definitions of w1 (R) ≡ δ
τ

β
1+β

R and wu
0 (R) ≡ β

1+β
R, we have:

∫ Rmax

Rr

[ln (w1 (R))− ln (wu
0 (R))] fR|R≥Rr (R | R ≥ Rr) dR︸ ︷︷ ︸

Direct Effect of the Regulation

= ln

(
δ

τ

)

and

∫ Rmax

Rr

ln (wu
0 (R)) fR|R≥Rr (R | R ≥ Rr) dR−

∫ Rr

Rmin

ln (wu
0 (R)) fR|R<Rr (R | R < Rr) dR︸ ︷︷ ︸

Composition (i.e. firm-size premium)

= E [ln (R) | R ≥ Rr]− E [ln (R) | R < Rr]

which is the difference in average log productivity between firms above and below the regu-

lation threshold.

We can also express the effect of avoidance (i.e. bunching) on the average wage below
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the threshold as a function of model parameters. First, note that:

ln (wu
0 (R))− ln (wc

0(R)) = ln

(
wu

0 (R)

wu
0 (Rc)

)
− ln

(
wc

0(R)

wu
0 (Rc)

)
= ln

(
wu

0 (R)

wu
0 (Rc)

)
− ln

(
wc

0(R)

wc
0(Rc)

)
=

β + θ

β
ln

(
R

Rc

)
where the second line uses the definition of Rc which implies wu

0 (Rc) = wc
0 (R), and the third

line uses the definitions of wu
0 (R) and wc

0(R). Plugging into the definition of the effect of

avoidance, we have:∫ Rr

Rc

[ln (wu
0 (R))− ln (wc

0 (R))] fR|R<Rr (R | R < Rr) dR︸ ︷︷ ︸
Effect of avoidance/bunching on avg wage below threshold

=

β + θ

β

∫ Rr

Rc

ln

(
R

Rc

)
fR|R<Rr (R | R < Rr) dR

β + θ

β

∫ Rr

Rc

ln

(
R

Rc

)
fR (R)

FR (Rr)
dR

β + θ

β

∫ Rr

Rc

ln

(
R

Rc

)
fR (R)

FR (Rr)− FR (Rc)
dR× FR (Rr)− FR (Rc)

FR (Rr)

β + θ

β
E
[
ln

(
R

Rc

)
| Rc ≤ R < Rr

]
× Pr (Rc ≤ R < Rr)

Pr (R < Rr)

Collecting all previous results, we can write:
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E [ln (wjt) | Bjt = 1]− E [ln (wjt) | Bjt = 0] = P1 × TXE−β
r

P1 × TXE−β
r + P0 ×

[
1− TXEβ

r

] − (1− P1)× TXE−β
r

(1− P1)× TXE−β
r + (1− P0)×

[
1− TXEβ

r

]


︸ ︷︷ ︸
Gap in share of large firms Pr(Ejt>Ec|Bjt=1)−Pr(Ejt>Ec|Bjt=0)

×

 ln

(
δ

τ

)
︸ ︷︷ ︸

Direct Effect of Regulation

+ E [ln (R) | R ≥ Rr]− E [ln (R) | R < Rr]︸ ︷︷ ︸
Composition (i.e. firm-size premium)

+
β + θ

β
× E

[
ln

(
R

Rc

)
| Rc ≤ R < Rr

]
× Pr (Rc ≤ R < Rr)

Pr (R < Rr)︸ ︷︷ ︸
Effect of avoidance/bunching on avg wage below size threshold (= 0 under no bunching)

 (B.22)

B.3 Joint distribution of firm size and presence of a worker representative on
the board

In this section, we derive the joint distribution of firm size and the presence of a worker

representative on the board, for two versions of the model: the baseline model and the

model with measurement error.

B.3.1 Baseline Model

Let us start from the equilibrium density of firm size defined in (3) in the main text:

χ∗ (E) =


βXE−(1+β) if E < Ec

X
(
E−β

c − TE−β
r

)
if E = Ec

0 if Ec < E < Er

βTXE−(1+β) if E ≥ Er

(3)

Recall that the (size-dependent) probability of having a worker representative on board is

given by:

Pr(B = 1 | E) =

{
P0 if E ≤ Ec

P1 if E > Ec
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Using the law of total probability, we can derive the joint distribution:

χ∗ (E,B = 1) = Pr (B = 1 | E)× χ∗ (E)

=

{
P0 × χ∗ (E) if E < Ec

P1 × χ∗ (E) if E ≥ Ec

=


P0 × βXE(1+β) if E < Ec

P0 ×X
(
E−β

c − TE−β
r

)
if E = Ec

0 if Ec < E < Er

P1 × βTXE−(β+1) if E ≥ Er

(B.23)

and

χ∗ (E,B = 0) = Pr (B = 0 | E)× χ∗ (E)

=


(1− P0)× βXE(1+β) if E < Ec

(1− P0)×X
(
E−β

c − TE−β
r

)
if E = Ec

0 if Ec < E < Er

(1− P1)× βTXE−(β+1) if E ≥ Er

(B.24)

Note that, indexing observations (i.e. firms) by i, the contribution of observation i to the

log likelihood can be written as:

Li = (1−Bi)× ln [χ (Ei, Bi = 0)] +Bi × ln [χ (Ei, Bi = 1)]

B.3.2 Model with Measurement Error

We assume that observed employment E = E∗ exp (ϵ) where E∗ is the firm’s true size, and

measurement error ε ∼ N (0, σ). We start from the (joint) distribution of observed firm size

E and presence of worker representative B conditioning on the measurement error ε:

46



Pr (x < E,B = 1 | ε) =



0, if ε ≥ ln(E)− ln(Emin),

P0

[
1−X (E exp(−ε))

−β
]
, if ln(E)− ln(Ec) < ε ≤ ln(E)− ln(Emin),

P0

[
1−XTE−β

r

]
, if ln(E)− ln(Er) < ε ≤ ln(E)− ln(Ec),

P1

[
1−XT (E exp(−ε))−β

]
+(P0 − P1)

[
1−XTE−β

r

]
, if ε ≤ ln(E)− ln(Er).

(B.25)

and

Pr (x < E,B = 0 | ε) =



0, if ε ≥ ln(E)− ln(Emin),

(1− P0)
[
1−X (E exp(−ε))

−β
]
, if ln(E)− ln(Ec) < ε ≤ ln(E)− ln(Emin),

(1− P0)
[
1−XTE−β

r

]
, if ln(E)− ln(Er) < ε ≤ ln(E)− ln(Ec),

(1− P1)
[
1−XT (E exp(−ε))−β

]
+(P1 − P0)

[
1−XTE−β

r

]
, if ε ≤ ln(E)− ln(Er).

(B.26)

Under the assumption that ε ∼ N (0, σ), we can derive the unconditional (joint) probability

Pr (x < E,B), for B = 0, 1,

Pr (x < E,B) =

∫ +∞

−∞
Pr (x < E,B | ε) 1

σ
ϕ
( ε
σ

)
dε (B.27)

In order to solve for the integral in (B.27), the following is useful:∫ b

a

XE−β exp
(
εβ
) 1
σ
ϕ
( ε
σ

)
dε = XE−β

∫ b

a

exp
(
εβ
) 1
σ
ϕ

(
1

σ

)
dε

= XE−β

∫ b

a

1

σ
√
2π

exp

(
−1

2

( ε
σ

)2
+ εβ

)
dε

= XE−β

∫ b

a

1

σ
√
2π

exp

(
−1

2

[( ε
σ

)2
− 2εβ

])
dε (B.28)
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Also note that: ( ε
σ

)2
− 2βε =

(
1

σ
ε− βσ

)2

−
(
βσ
)2

therefore:∫ b

a

XE−β exp
(
εβ
) 1
σ
ϕ
( ε
σ

)
dε = XE−β

∫ b

a

1

σ
√
2π

exp

(
−1

2

[( ε
σ

)2
− 2εβ

])
dε

= XE−β exp

(
1

2

(
βσ
)2)∫ b

a

1

σ
√
2π

exp

(
−1

2

[ ε
σ
− βσ

]2)
dε

= XE−β exp

(
1

2

(
βσ
)2)∫ b

a

1

σ
√
2π

exp

−1

2

[
ε−

(
βσ2

)
σ

]2
︸ ︷︷ ︸

Normal density with mean βσ2 and variance σ2

dε

= XE−β exp

(
1

2

(
βσ
)2)[

Φ

(
b− βσ2

σ

)
− Φ

(
a− βσ2

σ

)]
(B.29)

Using (B.28) and (B.29), we can solve the integral in (B.27):

Pr (x < E,B = 1) =

∫ +∞

−∞
Pr (x < E,B = 1 | ε) 1

σ
ϕ
( ε
σ

)
dε

= P0Φ

(
lnE − lnEmin

σ

)
− P0XE−β exp

(
1

2
(βσ)2

)
×
[
Φ

(
lnE − lnEmin − βσ2

σ

)
− Φ

(
lnE − lnEc − βσ2

σ

)]
− P1XTE−β exp

(
1

2
(βσ)2

)
Φ

(
lnE − lnEr − βσ2

σ

)
+XTE−β̄

r

[
P1Φ

(
lnE − lnEr

σ

)
− P0Φ

(
lnE − lnEc

σ

)]

(B.30)
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and

Pr (x < E,B = 0) =

∫ +∞

−∞
Pr (x < E,B = 0 | ε) 1

σ
ϕ
( ε
σ

)
dε

= (1− P0)Φ

(
lnE − lnEmin

σ

)
− (1− P0)XE−β exp

(
1

2
(βσ)2

)
×
[
Φ

(
lnE − lnEmin − βσ2

σ

)
− Φ

(
lnE − lnEc − βσ2

σ

)]
− (1− P1)XTE−β exp

(
1

2
(βσ)2

)
Φ

(
lnE − lnEr − βσ2

σ

)
+XTE−β̄

r

[
(1− P1)Φ

(
lnE − lnEr

σ

)
− (1− P0)Φ

(
lnE − lnEc

σ

)]
To obtain the density, we take the derivative of (B.30) with respect to E and obtain:

χ (E,B = 1) = P0ϕ

(
lnE − lnEmin

σ

)
1

σE

+ P0βXE−(β+1) exp

(
1

2
(βσ)2

)
×
[
Φ

(
lnE − lnEmin − βσ2

σ

)
− Φ

(
lnE − lnEc − βσ2

σ

)]
− P0XE−β exp

(
1

2
(βσ)2

)
×
[
ϕ

(
lnE − lnEmin − βσ2

σ

)
− ϕ

(
lnE − lnEc − βσ2

σ

)]
1

σE

+ P1βXTE−(β+1) exp

(
1

2
(βσ)2

)
Φ

(
lnE − lnEr − βσ2

σ

)
− P1XTE−β exp

(
1

2
(βσ)2

)
× ϕ

(
lnE − lnEr − βσ2

σ

)
1

σE

+XTEβ̄
r

[
P1ϕ

(
lnE − lnEr

σ

)
− P0ϕ

(
lnE − lnEc

σ

)]
1

σE
.
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We use the fact that

exp

(
1

2

(
βσ
)2)

E−βϕ

(
ln (E)− ln (Z)− βσ2

σ

)
= Z−βϕ

(
ln (E)− ln (Z)

σ

)
to simplify (and re-arrange) the density. We obtain:

χ (E,B = 1) = P0

(
1−XE−β

min

) 1

σE
ϕ

(
lnE − lnEmin

σ

)
+ P0

(
XE−β

c −XTE−β
r

) 1

σE
ϕ

(
lnE − lnEc

σ

)
+ P0βXE−(β+1) exp

(
1

2
(βσ)2

)
×
[
Φ

(
lnE − lnEmin − βσ2

σ

)
− Φ

(
lnE − lnEc − βσ2

σ

)]
+ P1βXTE−(β+1) exp

(
1

2
(βσ)2

)
Φ

(
lnE − lnEr − βσ2

σ

)
.

(B.31)

Similarly:

χ (E,B = 0) = (1− P0)
(
1−XE−β

min

) 1

σE
ϕ

(
lnE − lnEmin

σ

)
+ (1− P0)

(
XE−β

c −XTE−β
r

) 1

σE
ϕ

(
lnE − lnEc

σ

)
+ (1− P0)βXE−(β+1) exp

(
1

2
(βσ)2

)
×
[
Φ

(
lnE − lnEmin − βσ2

σ

)
− Φ

(
lnE − lnEc − βσ2

σ

)]
+ (1− P1)βXTE−(β+1) exp

(
1

2
(βσ)2

)
Φ

(
lnE − lnEr − βσ2

σ

)
.

(B.32)

Indexing observations (i.e. firms) by i, the contribution of observation i to the log likelihood

can be written as:

Li = (1−Bi)× ln [χ (Ei, Bi = 0)] +Bi × ln [χ (Ei, Bi = 1)]

B.4 Normalization of X in the Firm Size Distribution

Because of model restrictions, X is not a free parameter; it is determined as a function of

other parameters in the firm size distribution. To see this, consider the equilibrium density
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of firm size in equation (3). By definition, the density must integrate to one:

1 =

∫ ∞

Emin

χ∗(E) dE

=

∫ Ec

Emin

β̄XE−(β̄+1) dE +X
(
E−β̄

c − TE−β̄
r

)
+

∫ ∞

Er

β̄TXE−(β̄+1) dE

= XE−β̄
min.

This implies that:

X = Eβ̄
min.

The same normalization, X = Eβ̄
min, also holds in extensions of the model that allow for

measurement error and partial compliance.

C Re-considering threat point effects

In Section C.1, we present the results from an event study analysis of firm and worker

outcomes around the election of the first worker representative on the corporate board.

Comparing outcomes of firms which elect a worker representative compared with firms which

adopt the policy in later years, we find no significant change in wages or value added per

worker. These results tend to provide support for our assumption that the direct effects of

the regulation apply to all firms above the threshold, independent of actual adoption.

Nevertheless, we consider an alternative version of the model in which the direct effects

only apply to firms that actually adopt worker representation. In Section C.2, we formally

present this partial exposure model and derive the distribution of firm size as a function of

the parameters. In Section C.3, we estimate the partial exposure model and present the

corresponding estimated aggregate effects in Table C.3.

C.1 Event study of adoption of worker representation on the corporate board

We restrict the sample to workers employed by a firm adopting worker representation for

the first time between 2006 and 2012.11 By limiting the time period to these years, we can

require all workers to be employed by the adopting firms at least two years before and at

11We assume that worker representation is an absorbing state, since we observe only a small number of
firms choosing to discontinue worker representation after once having adopted.
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Table C.2: Characteristics of the adoption sample

Full sample Adoption sample

Worker representative on the corporate board 0.38 0.00

Firm size 1,027.94 309.90

Hourly wage (NOK) 241.75 223.92

Value added pr. worker (NOK) 1,289.69 995.01

Hiring rate 0.21 0.34

Separation rate 0.19 0.17

Firm age (years) 16.77 14.59

Nr of workers 1,561,750 19,239
Nr of firms 127,748 789

Notes: All variables are defined in Appendix Table A.1. The characteristics of the adoption
sample are measured two years before the firm elects a worker representative for the first
time.

least three years after the year in which a worker representative is elected. This ensures that

changes in the composition of workers within adopting firms do not affect our result.

Table C.2 compares the observable characteristics of firms in this adoption sample, to the

full sample. Firms which adopt worker representation are on average smaller, younger, and

growing in the years before adoption. The growth in the number of employees is driven by

a higher rate of hiring compared with the full sample.

We compare changes in wages for workers employed in firms adopting worker represen-

tation in a given year to changes in wages for workers employed in firms adopting worker

representation in later years. More concretely, for any year c ∈ {2006, 2012}, let the treat-

ment group consist of all workers employed in firms adopting worker representation in that

year. The average change in outcomes between time c+ s and the baseline year c− 2 in the

treatment group is denoted by:

E[Yi,c+s − Yi,c−2 | Cj(i) = c],

where Cj(i) denotes the year in which the employer j of worker i adopted worker represen-

tation. The control group is defined for each cohort c and event time s and consists of all

52



workers in the adoption subsample (as defined in Section 3.2) who are employed in firms

that have not adopted worker representation by year max(c + s, c), but that adopt worker

representation in a later year within our sample period. The event study estimator between

the treatment and control groups is defined as follows (for s ≥ 0):

E[Yi,c+s − Yi,c−2 | Cj(i) = c]− E[Yi,c+s − Yi,c−2 | Cj(i) > c+ s]. (C.33)

The event study estimator eliminates unobserved time-invariant individual heterogeneity

by comparing workers in firms adopting worker representation before and after the year of

adoption while accounting for year and event-time effects by using workers in firms adopting

worker representation in a later year as a control group before worker representation is

adopted in their firms. As long as the workers in the treatment and control groups would

have had a common trend in wages between years (c − 2) and (c + s) in the absence of

adoption of worker representation, the event study estimator in equation (C.33) recovers the

average impact of adopting worker representation for cohort c in year c+ s for s ≥ 0.

To implement the event study design, we use the following regression model. For each

cohort c and each event time s, we create a subsample consisting of workers in firms adopting

worker representation in year c (the treatment group) and a control group of workers in firms

that have not adopted worker representation by period max(c, c+ s). Using this subsample,

we run the regression:

Yi,t = αc,s
1 + αc,s

2 1[Cj(i) = c] + πc,s1[t = c+ s] + ρc,s1[Cj(i) = c, t = c+ s] + ϵi,t, (C.34)

where αc,s
1 is the control group mean in the baseline year (i.e., c − 2), αc,s

2 is a fixed effect

for the treated workers (cohort c), πc,s is a time effect for event time s, and ρc,s is an

interaction effect. Our parameter of interest ρc,s measures differences in trends in outcomes

between years c + s and c − 2 between the treatment and control groups. For s ≥ 0, this

parameter captures the average impact of adopting worker representation for cohort c under

the common trends assumption.

In Figure C.1, we plot the estimated coefficients from equation (C.34) for hourly wages

and value added per worker (in logs). For each event time s ∈ {c−3, . . . , c+3}, we report an
equally weighted average of the cohort-specific coefficients ρc,s, with the baseline event time
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Figure C.1: Firm outcomes after adoption of worker representation

(a) (log) Hourly wages of stayers (b) (log) Value added per worker

Notes: These figures plot the estimated coefficients from equation (C.34) for two different
outcomes. For each event time s ∈ {c− 3, . . . , c+ 3}, we report an equally weighted average
of the cohort-specific coefficients ρc,s, with the baseline event time c− 2 normalized to zero.
Vertical lines represent 95% confidence intervals constructed using standard errors clustered
at the firm-level. The dashed horizontal lines indicate the average treatment effects in the
pre- and post-treatment periods, where all time-periods and cohorts are weighted equally.
The sample used is the adoption sample as described in Table C.2.

c − 2 normalized to zero.12 In the post-period, we find no significant change in wages nor

value added per worker. These results are consistent with our assumption that the effects of

the size-dependent regulation - if any - do not operate through the actual implementation

of worker representation.

C.2 Partial Exposure Model

We assume that firms first choose their size E. Then, they have a worker representative on

the board with probability

Pr(B = 1 | E) =

P0 if E ≤ Ec

P1 if E > Ec

12By first estimating the parameter ρc,s separately for each cohort c and then averaging these parameters
across cohorts, we avoid the problems pointed out by Callaway and Sant’Anna (2021) and Sun and Abraham
(2021), and we ensure that our event study regressions produce positively weighted averages of causal effects
under the standard common trends assumption.
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Firms with a board representative have productivity δR, labor cost τwE+F , and non-wage

amenities κRθ (regardless of whether they choose employment above or below Ec). Firms

without a board representative have productivity R, labor cost wE, and non-wage amenities

Rθ.

After the uncertainty about B is realized, the firm then pays the required wage to reach

size E. The required wage depends on B via the effect of the worker representative on

non-wage amenities (κ):

w(E,R,B) =


(

E
E0

exp(W̃)
Rθ

) 1
β

if B = 0(
E
E0

exp(W̃)
κRθ

) 1
β

if B = 1

As a result, the firm maximizes expected profit:

π(R) ≡ max
E

{
(1− P0) [RE − w(E,R, 0)E] + P0 [δRE − τw(E,R, 1)E − F ] if E ≤ Ec

(1− P1) [RE − w(E,R, 0)E] + P1 [δRE − τw(E,R, 1)E − F ] if E > Ec

}

Solving the maximization problem gives us the following interior solutions:

E(R) =

[
1 + Pi(δ − 1)

1 + Pi(κ
− 1

β τ − 1)

]β (
β

1 + β

)β
E0

exp
(
W̃
)Rβ+θ

π(R) =
1 + Pi(δ − 1)

1 + β

 1 + Pi(δ − 1)

1 + Pi

(
κ− 1

β τ − 1
)
β (

β

1 + β

)β
 E0

exp
(
W̃
)
Rβ+θ+1 − PiF

and

w(R,B) =


1+Pi(δ−1)

1+Pi(κ
− 1

β τ−1)

(
β

1+β

)
κ− 1

βR if B = 1

1+Pi(δ−1)

1+Pi(κ
− 1

β τ−1)

(
β

1+β

)
R if B = 0

with i = 0 if E ≤ Ec, and i = 1 if E > Ec.
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Firms which decide to bunch at E = Ec must pay the wage:

wc(R,B) =


[
Ec

E0
exp

(
W̃
)] 1

β
κ− 1

βR− θ
β if B = 1[

Ec

E0
exp

(
W̃
)] 1

β
R− θ

β if B = 0

As a result, the expected profit for bunching firms is:

πc(R) =

{
[1 + P0(δ − 1)]R−

[
1 + P0

(
κ− 1

β τ − 1
)] [Ec

E0

exp
(
W̃
)] 1

β

R− θ
β

}
Ec − P0F

Assuming the cost of the policy to the marginal firm is positive (i.e. assuming π0(Rc) ≥
π1(Rc)), there are three types of firms: unregulated firms with productivityR ≤ Rc, bunching

firms with Rc < R ≤ Rr, and regulated firms with R > Rr. Given the distribution of firm

productivity FR (.), we can derive the corresponding equilibrium distribution of firm size,

which follows a “broken power law”:

Pr (Ejt < E) =


1−XE−β̄, E < Ec

1−XTE−β̄
r , Ec ≤ E < Er

1−XTE−β̄, E ≥ Er

where we re-define:

β̄ =
γR

β + θ

X = RγR
min

[
1 + P0(δ − 1)

1 + P0(κ
− 1

β τ − 1)

]βγR
β+θ (

β

1 + β

)βγR
β+θ
(

E0

exp(w̃)

) γR
β+θ

T =

[
1 + P1(δ − 1)

1 + P1(κ
− 1

β τ − 1)

]βγR
β+θ
[

1 + P0(δ − 1)

1 + P0(κ
− 1

β τ − 1)

]−βγR
β+θ

The ”broken power law” distribution of firm size is of the same parametric form as the

full exposure model in the main text but the mapping between β, X, T , and the model

parameters differ. We can add measurement error in firm size to the model and derive the

distribution of observed employment using the same derivations as in Section B.3.2.
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C.3 Results

We estimate the partial exposure model and present the results in Table C.3 below. Results

are virtually identical to those under full exposure.

Table C.3: Aggregate effects of the policy under partial compliance

Full exposure Partial exposure

(1) (2) (3) (4)
(A) Firm effects Baseline Measurement error Baseline Measurement error

Aggregate annual firm profits
Direct policy effect -0.66% 1.53% -0.64% 1.79%

(1.19%) (0.85%) (1.24%) (0.86%)
+ Size distortion effect 0.00% 0.00% 0.00% 0.00%

(0.00%) (0.00%) (0.02%) (0.00%)
+ Equilibrium effects 0.15% 0.44% 0.15% 0.44%

(0.06%) (0.23%) (0.27%) (0.23%)
= Total effect -0.50% 1.97% -0.49% 2.23%

(1.20%) (0.84%) (1.35%) (0.82%)

(B) Worker effects

Wage compensation
Direct policy effect -0.03% -0.20% -0.03% -0.09%

(0.55%) (0.39%) (0.45%) (0.13%)
+ Size distortion effect 0.00% 0.00% 0.00% 0.00%

(0.00%) (0.00%) (0.00%) (0.00%)
= Total effect -0.03% -0.20% -0.03% -0.09%

(0.55%) (0.39%) (0.45%) (0.13%)
Total compensation -0.04% -0.11% -0.04% -0.11%

(0.02%) (0.06%) (0.07%) (0.06%)

Notes: This table presents the model-implied aggregate effects of the policy. Columns (1)
and (2) repeat the results from the baseline version of the model presented in Table 4.
Columns (3) and (4) report the model-implied aggregate effects from an extension of the
model where the policy only affects firms which have a worker representative. Standard
errors are constructed using 100 block bootstrap samples where each block is a firm. All
numbers are in percent.
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D Robustness: varying the labor supply elasticity

Table D.4: Robustness of model parameter estimates to the labor supply elasticity

β = 3 β = 4 β = 5

Parameter Baseline Measurement error Baseline Measurement error Baseline Measurement error

(A) Shape parameters
γr 13.162 25.134 13.169 25.133 13.174 25.133

(0.392) (2.113) (0.391) (2.113) (0.391) (2.113)
θ
γ2
r

0.055 0.025 0.049 0.023 0.044 0.021

(0.001) (0.002) (0.001) (0.001) (0.001) (0.001)

(B) Parameters specific to the size-dependent policy
δ − 1 -0.007 0.029 -0.007 0.029 -0.007 0.029

(0.017) (0.013) (0.017) (0.013) (0.017) (0.013)
κ− 1 0.000 0.002 0.000 0.005 0.000 0.008

(0.019) (0.017) (0.026) (0.023) (0.032) (0.029)
τ − 1 -0.007 0.032 -0.007 0.032 -0.007 0.032

(0.014) (0.011) (0.014) (0.011) (0.014) (0.011)
F -3.29 8.15 -2.47 6.11 -1.97 4.89

(5.95) (4.56) (4.46) (3.42) (3.57) (2.73)

Notes: This table presents the estimated parameter values, taking various values of the elasticity of residual

labor supply (β) as given. The parameters (γR, θ, δ, κ, τ) are estimated jointly using GMM. The fixed cost is

backed out as described in the text. P0, P1 are estimated using MLE. Standard errors are constructed using

100 replications of block bootstrap where each block is a firm.
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Table D.5: Aggregate effects of the policy under various labor supply elasticities

β = 3 β = 4 β = 5

(1) (2) (3) (4) (5) (6)
(A) Firm effects Baseline Measurement error Baseline Measurement error Baseline Measurement error

Aggregate annual firm profits
Direct policy effect -0.66% 1.53% -0.66% 1.53% -0.66% 1.53%

(1.19%) (0.85%) (1.19%) (0.85%) (1.19%) (0.85%)
+ Size distortion effect 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

(0.00%) (0.00%) (0.00%) (0.00%) (0.00%) (0.00%)
+ Equilibrium effects 0.15% 0.44% 0.15% 0.44% 0.15% 0.44%

(0.06%) (0.23%) (0.06%) (0.23%) (0.06%) (0.23%)
= Total effect -0.50% 1.97% -0.50% 1.97% -0.50% 1.97%

(1.20%) (0.84%) (1.20%) (0.84%) (1.20%) (0.84%)

(B) Worker effects

Wage compensation
Direct policy effect -0.05% -0.20% -0.03% -0.20% -0.03% -0.20%

(0.55%) (0.39%) (0.55%) (0.39%) (0.55%) (0.39%)
+ Size distortion effect 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

(0.00%) (0.00%) (0.00%) (0.00%) (0.00%) (0.00%)
= Total effect -0.05% -0.20% -0.03% -0.20% -0.03% -0.20%

(0.55%) (0.39%) (0.55%) (0.39%) (0.55%) (0.39%)
Total compensation -0.05% -0.15% -0.04% -0.11% -0.03% -0.09%

(0.02%) (0.08%) (0.02%) (0.06%) (0.01%) (0.05%)

Notes: This table presents the model-implied aggregate effects of the policy. Columns (1)
and (2) present the results from the baseline version of the model presented in Table 4 with
β = 3. Columns (2) and (3) report the results from estimating the model with β = 4.
Columns (4) and (5) report the results from estimating the model with β = 5. Standard
errors are constructed using 100 block bootstrap samples where each block is a firm. All
numbers are in percent.

E Estimation appendix

E.1 Estimating the features of the firm size distribution using MLE

We estimate the following moments of the firm size distribution described in Section 5.1:

• β̄: The Pareto tail index of the firm size distribution;

• T : The shift in density above the threshold;

• Er: The minimum firm size above the regulatory threshold;

• P0: The share of firms below the threshold that have a worker board representative;

• P1: The share of firms above the threshold that have a worker board representative;

and

• σ2: The variance of measurement error (for the measurement-error specification only).
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Let the number of firms in our dataset be N . Let µ =
[
β̄, T, Er, P0, P1, σ

2
]
. We estimate µ,

using a maximum likelihood procedure,

µ̂ = argmax
µ

N∑
i=1

log (Li) , (E.35)

where the likelihood function for firm i is given by Li = χ∗ (Ei, Bi = 0)(1−Bi) ×
χ∗ (Ei, Bi = 1)Bi . The likelihood function is based on the joint probability distribution func-

tion for firm size and a board representative indicator, given by equations (B.23), and (B.24)

for the model without measurement error, and by equations (B.31) and (B.32) for the model

with measurement error.

E.1.1 Accounting for a truncated firm size distribution

The MLE sample (defined in Section 3.2) is restricted to firms with a minimum size of 10

employees and a maximum size of 50. We explicitly accounting for this censoring in the

Maximum Likelihood. Formally, observed employment is E ∈ [BL, BU ], where BL is the

minimum observed firm size and BU is the maximum. We adjust the firm size PDF:

P (E | E ∈ [BL, BU ]) =
χ∗(E)

P (E ∈ [BL, BU ])

=
χ∗(E)

P (E < BU)− P (E < BL)

where P(E < x) denotes the CDF of the firm size distribution, while χ∗(E) denotes the

PDF. We apply this transformation for all models.

E.2 Discretizing the firm size distribution

In our model, we assume that firm size, E, is continuous; however, firm size in the data takes

only integer values. For the MLE estimation, instead of relying on the continuous density

χ∗(E) of firm size (and associated cumulative density P(.)), we “discretize” it. Let x be an

(integer) value of firm size observed in the data. We calculate the discretized probability of

firm size x, Pdiscrete(.) as:

Pdiscrete (E = x | E ∈ [BL, BU ]) =
P(E < x+ 0.5)− P(E < x− 0.5)

P (E < BU + 0.5)− P (E < BL − 0.5)

60



where P is the (continuous) probability density function derived from the model.

E.3 Estimating model parameters using GMM

We estimate the model parameters Θ ≡ (γR, θ, δ, κ, τ, Er, P0, P1) using GMM.

Let
[
β̂, T̂ , Êr, P̂0, P̂1, ρ̂, ξ̂ M̂

]
be the empirical moments used for estimation. Recall that

β̂, T̂ , Êr, P̂0, P̂1 are recovered by MLE. Let ξ̂ denote the estimated discontinuity in wages at

the threshold, ρ̂ be the estimated discontinuity in value-added at the threshold, and M̂ be

the mover estimate of the worker representation premium. Each of these moments can be

expressed as a function of the model parameters (e.g. β = γR/(β+θ)). The GMM estimator

is given by:

Θ̂ = argmin
Θ

g (Θ)′ Ŵg (Θ) (E.36)

where g(Θ) =
[
β̄ − ˆ̄β, T − T̂ , ρ− ρ̂, ξ − ξ̂, M−M̂, Er − Êr, P0 − P̂0, P̂1 − P1

]′
and Ŵ is

a weighting matrix. Since the model is just-identified, the estimates do not depend on the

choice of weighting matrix. In practice, we weigh by the inverse variance of each moment.

E.3.1 Moment mappings without measurement error

In the next two sections, we specify how each moment maps to the model. For the of sake

generality, we present expressions that nest both the full- and partial exposure models. To

understand the expression for each mapping under both versions of the model, note the

following:

• In terms of expressing the firm profits, employment and wages, the full exposure model

can be thought of as a special case of the partial exposure model with P0 = 0 and

P1 = 1.

• However, when expressing the worker representation pay premium M as a function of

model parameters under full exposure, it still depends on the (size-dependent) likeli-

hood of having a board representative because it compares average wages conditional

on B (see e.g. (B.22)). In order to write a general expression for the model-implied

moments valid under both partial and full exposure, we need to introduce the follow-

ing distinction. We let PM
0 and PM

1 denote the actual (size-dependent) probabilities

of having a worker representative (which is estimated via MLE). We use P0 and P1
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to denote the probability, resp. below and above the threshold, that a firm is directly

affected by the policy.

• Under partial exposure, PM
0 = P0 and PM

1 = P1, which both correspond to their MLE

estimate.

• Under full exposure, PM
0 and PM

1 correspond to their MLE estimate of the size-

dependent probability of worker representation, while P0 = 0 and P1 = 1.

To simplify notation, we denote variables X normalized by its minimum value by X̃ ≡
X/Xmin. From the model with no measurement error, we derive the following mappings

between the moments and the model parameters:

The Pareto tail index of the firm size distribution:

β̄ =
γR

β + θ
(E.37)

The bunching shifter:

T =

 1 + P1(δ − 1)

1 + P1

(
κ− 1

β τ − 1
)


βγR
β+θ
 1 + P0(δ − 1)

1 + P0

(
κ− 1

β τ − 1
)
−βγR

β+θ

(E.38)

The effect of the regulation on the marginal firm’s value-added (reduced-form

RD estimand): 13

ρ = E [log Yjt | Ejt = Er]− E [log Yjt | Ejt = Ec]

= E
[
log
(
Ỹjt

)
| Ejt = Er

]
− E

[
log
(
Ỹjt

)
| Ejt = Ec

]
,

(E.39)

where:

13For estimation, we make the following substitutions wherever applicable:

R̃c =
(
Ẽc

) 1
β+θ

, and R̃r =
(
Ẽr

) 1
β+θ

 1+P1(δ−1)

1+P1

(
κ
− 1

β τ−1

)
− β

β+θ
 1+P0(δ−1)

1+P0

(
κ
− 1

β τ−1

)


β
β+θ
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E
[
log
(
Ỹjt

)
| Ejt = Er

]
= log

(
Ẽr

)
+ log

(
R̃r

)
+ (P1 − P0) log δ,

E
[
log
(
Ỹjt

)
| Ejt = Ec

]
=

∫ R̃r

R̃c

[
log
(
R̃
)
+ log

(
Ẽc

)](
R̃
)

(
R̃c

)−γR
−
(
R̃r

)−γR
dFR̃(R̃)

=

(
R̃c

)−γR
[
log
(
R̃c

)
+ 1

γR

]
−
(
R̃r

)−γR
[
log
(
R̃r

)
+ 1

γR

]
(
R̃c

)−γR
−
(
R̃r

)−γR

+ log
(
Ẽc

)
The effect of the regulation on the marginal firm’s wages (reduced-form RD

estimand):

ξ = E [logwjt | Ejt = Er]− E [logwjt | Ejt = Ec]

= E [log (w̃jt) | Ejt = Er]− E [log (w̃jt) | Ejt = Ec] ,
(E.40)

where:

E [log (w̃jt) | Ejt = Er] =
1

ββ̄
log T + log

(
R̃r

)
+ (P1 − P0) log

(
κ− 1

β

)
,

E [log (w̃jt) | Ejt = Ec] =

∫ R̃r

R̃c

[
1
β
log
(
Ẽc

)
− θ

β
log
(
R̃
))

(
R̃c

)−γR
−
(
R̃r

)−γR
dFR̃(R̃)

=
1

β
log
(
Ẽc

)
− θ

β

(
R̃c

)−γR
[
log
(
R̃c

)
+ 1

γR

]
−
(
R̃r

)−γR
[
log
(
R̃r

)
+ 1

γR

]
(
R̃c

)−γR
−
(
R̃r

)−γR

The average effect of board representation on wages:

M = E [log (w̃) | B = 1]− E [log (w̃) | B = 0] (E.41)

Let us evaluate each expected value individually. The average wage at firms with a board
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representative is given by:

E [log (w̃) | B = 1] =
PM
0

PM
0 + (PM

1 − PM
0 )T

(
Ẽr

)−β̄
× AB=1

+
PM
0

PM
0 + (PM

1 − PM
0 )T

(
Ẽr

)−β̄
× CB=1

+
PM
1

PM
0 + (PM

1 − PM
0 )T

(
Ẽr

)−β̄
×DB=1

where:

AB=1 =
[
(1− P0) log

(
κ− 1

β

)] ∫ R̃c

1

dFR̃(R̃) +

∫ R̃c

1

log
(
R̃
)
fR

(
R̃
)
d
(
R̃
)

=

(
1

γR

)
·
[
1−

(
Ẽc

)−β̄ (
1 + β̄ log

(
Ẽc

))]
+ (1− P0) log

(
κ− 1

β

)[
1−

(
Ẽc

)−β̄
]
,

CB=1 =

[
1

β
ln
(
Ẽc

)
+ (1− P0) log

(
κ− 1

β

)]∫ R̃r

R̃c

dFR̃(R̃)

− θ

β

∫ R̃r

R̃c

log
(
R̃
)
dFR̃(R̃)

=

[
1

β
log
(
Ẽc

)
+ (1− P0) log

(
κ− 1

β

)] [(
Ẽc

)−β̄

− T
(
Ẽr

)− γR
β+θ

]
− θ

βγR

{(
Ẽc

)−β̄ (
β̄ log

(
Ẽc

)
+ 1
)
− T

(
Ẽr

)−β̄ (
β̄ log

(
Ẽr

)
− log T + 1

)}
,

DB=1 =

[
1

ββ̄
log T + (1− P0) log κ

− 1
β

] ∫ ∞

R̃r

dFR̃(R̃) +

∫ ∞

R̃r

log
(
R̃
)
dFR̃(R̃)

= T
(
Ẽr

)−β̄
[

1

β + θ
log
(
Ẽr

)
+

βγR
θ

log T + (1− P0) log
(
κ− 1

β

)
+

1

γR

]
.
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The average wage at firms without a board representative is given by:

E [log (w̃) | B = 0] =
1− PM

0

(1− PM
0 ) + (PM

0 − PM
1 )T

(
Ẽr

)−β̄
× AB=0

+
1− PM

0

(1− PM
0 ) + (PM

0 − PM
1 )T

(
Ẽr

)−β̄
× CB=0

+
1− PM

1

(1− PM
0 ) + (PM

0 − PM
1 )T

(
Ẽr

)−β̄
×DB=0

where:

AB=0 =
[
−P0 log

(
κ− 1

β

)] ∫ R̃c

1

dFR̃(R̃) +

∫ R̃c

1

log
(
R̃
)
dFR̃(R̃)

=

(
1

γR

)
·
[
1−

(
Ẽc

)−β̄ (
1 + β̄ log

(
Ẽc

))]
+−P0 log

(
κ− 1

β

)[
1−

(
Ẽc

)−β̄
]

CB=0 =

[
1

β
ln
(
Ẽc

)
− P0 log

(
κ− 1

β

)]∫ R̃r

R̃c

dFR̃(R̃)

− θ

β

∫ R̃r

R̃c

log
(
R̃
)
dFR̃(R̃)

=

[
1

β
log
(
Ẽc

)
− P0 log

(
κ− 1

β

)] [(
Ẽc

)−β̄

− T
(
Ẽr

)− γR
β+θ

]
− θ

βγR

{(
Ẽc

)−β̄ (
β̄ log

(
Ẽc

)
+ 1
)
− T

(
Ẽr

)−β̄ (
β̄ log

(
Ẽr

)
− log T + 1

)}

DB=0 =

[
1

ββ̄
log T − P0 log κ

− 1
β

] ∫ ∞

R̃r

dFR̃(R̃)

+

∫ ∞

R̃r

log
(
R̃
)
dFR̃(R̃)

= T
(
Ẽr

)−β̄
[

1

β + θ
log
(
Ẽr

)
+

βγR
θ

log T − P0 log
(
κ− 1

β

)
+

1

γR

]
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E.3.2 Moment mappings with measurement error

In models with measurement error, the mappings for β̄, T , and M are the same as under

no measurement error. However, with measurement error, the expectation of (log) wages

and value-added conditional on observed firm size cannot exhibit a discontinuity at E = Ec:

the measurement error smooths out any potential discontinuity around the threshold. For

this reason, when estimating the model with measurement error, we replace the RD with a

simple comparison of the average outcome within a bandwidth to the left, and to the right

of the threshold. We choose a bandwidth of 10. We map these moments to our model below.

Average difference in log value added around Ec (with bandwidth b):

ρ̃ = E
[
log
(
Ỹ
)
| Er ≤ EOBS ≤ Er+b

]
− E

[
log
(
Ỹ
)
| Ec−b ≤ EOBS ≤ Ec

]
, (E.42)

where:

E
[
log
(
Ỹ
)
| Er ≤ EOBS ≤ Er+b

]
=

∫ Er+b

Er

E
[
log
(
Ỹ
)
| EOBS = E

] β̄E−(β̄+1)

E−β̄
r − E−β̄

r+b

dE

E
[
log
(
Ỹ
)
| Ec−b ≤ EOBS ≤ Ec

]
=

∫ Ec

Ec−b

E
[
log
(
Ỹ
)
| EOBS = E

] β̄E−(β̄+1)

E−β̄
c−b − E−β̄

c

dE

The expected value-added for a given observed firm size is integrated over all possible true

firm sizes:

E
[
log
(
Ỹ
)
| EOBS = E

]
=

∫ ∞

Emin

E
[
log
(
Ỹ
)
| EOBS = E,E∗ = x

]
f
(
x | EOBS = E

)
dx

=

∫ ∞

Emin

E
[
log
(
Ỹ
)
| E∗ = x

]
︸ ︷︷ ︸

Expected value-added for true E

f
(
x | EOBS = E

)︸ ︷︷ ︸
Measurement error weight

dx

And the expected value-added at a given true firm size is given by:

E
[
log
(
Ỹ
)
| E∗ = x,E∗ < Ec

]
=

1 + β + θ

β + θ
log

(
x

Emin

)
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E
[
log
(
Ỹ
)
| E∗ = x,E∗ > Ec

]
=

1 + β + θ

β + θ
log

(
x

Emin

)
− β

β + θ
log

 1 + P1 (δ − 1)

1 + P1

(
κ− 1

β τ − 1
)


+
β

β + θ
log

 1 + P0 (δ − 1)

1 + P0

(
κ− 1

β τ − 1
)
+ (P1 − P0) log δ

E
[
log
(
Ỹ
)
| E∗ = Ec

]
=

(
R̃c

)−γR
[
log
(
R̃c

)
+ 1

γR

]
−
(
R̃r

)−γR
[
log
(
R̃r

)
+ 1

γR

]
(
R̃c

)−γR
−
(
R̃r

)−γR
+ log

(
Ẽc

)

The second part of the integral is the likelihood of a firm having true firm size of x, given

that it has an observed firm size of E. Using Bayes rule, we can decompose this likelihood:

f
(
x | EOBS = E

)
=

f
(
x,EOBS = E

)
Pr (EOBS = E)

=
f
(
EOBS = E | x

)
f (E∗ = x)

Pr (EOBS = E)

where:

• f
(
EOBS = E | x

)
= f (E∗ exp(ϵ) = E | x) = 1

σE
ϕ

(
log(E

x )
σ

)
• f(E∗ = x): no-error PDF

• f
(
EOBS = E

)
: measurement-error PDF

Average difference in log wages around Ec (with bandwidth b): This moment has

a similar mapping to the previous one:

ξ̃ = E
[
log (w̃) | Er ≤ EOBS ≤ Er+b

]
− E

[
log (w̃) | Ec−b ≤ EOBS ≤ Ec

]
(E.43)

where

E
[
log (w̃) | Er ≤ EOBS ≤ Er+b

]
=

∫ Er+b

Er

E
[
log (w̃) | EOBS = E

] β̄E−(β̄+1)

E−β̄
r − E−β̄

r+b

dE

E
[
log (w̃) | Ec−b ≤ EOBS ≤ Ec

]
=

∫ Ec

Ec−b

E
[
log (w̃) | EOBS = E

] β̄E−(β̄+1)

E−β̄
c−b − E−β̄

c

dE
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The expected wage for a given observed firm size is integrated over all possible true firm

sizes:

E
[
log (w̃) | EOBS = E

]
=

∫ ∞

Emin

E
[
log (w̃) | EOBS = E,E∗ = x

]
f
(
x | EOBS = E

)
dx

=

∫ ∞

Emin

E [log (w̃) | E∗ = x]︸ ︷︷ ︸
Expected wage for true E

f
(
x | EOBS = E

)︸ ︷︷ ︸
Measurement error weight

dx

And the expected wage at a given true firm size is given by:

E [log (w̃) | E∗ = x,E∗ < Ec] =
1

β + θ
log

(
x

Emin

)

E [log (w̃) | E∗ = x,E∗ > Ec] =
1

β + θ
log

(
x

Emin

)
+

θ

β + θ
log

 1 + P1(δ − 1)

1 + P1

(
κ− 1

β τ − 1
)


− θ

β + θ
log

 1 + P0(δ − 1)

1 + P0

(
κ− 1

β τ − 1
)
+ (P1 − P0) log

(
κ− 1

β

)

E [log (w̃) | E∗ = Ec] =
1

β
log
(
Ẽc

)
− θ

β

(
R̃c

)−γR
[
log
(
R̃c

)
+ 1

γR

]
−
(
R̃r

)−γR
[
log
(
R̃r

)
+ 1

γR

]
(
R̃c

)−γR
−
(
R̃r

)−γR

E.4 Definining a maximum firm size for aggregate effects

For computations, when calculating the aggregate effects of the policy on firms and workers

in the economy, it is helpful to assume that there is a maximum productivity level Rmax

corresponding to some (large) maximum firm size Emax:

Rmax =

(
β

1 + β

)− β
β+θ

 1 + P1(δ − 1)

1 + P1

(
κ− 1

β τ − 1
)
− β

β+θ
 E0

exp
(
W̃
)
− 1

β+θ

E
1

β+θ
max

We set Emin = 10 and Emax = 7056. Results are robust to varying Emin and Emax.
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E.5 Backing out the wage indices and E0

To compute the aggregate effects of the policy, we must first compute the wage index under

the policy and under the counterfactual. The wage index under the policy is given by14:

exp
(
W̃1

)
=

∫ Rc

Rmin

exp(ajt)× [wu
0 (R)]β dFR (R | R ≤ Rmax)

+

∫ Rr

Rc

exp(ajt)× [wc
0(R)]β dFR (R | R ≤ Rmax)

+

∫ Rmax

Rr

exp(ajt)× [w1(R)]β dFR (R | R ≤ Rmax)

=

 γrR
γr
min

1−
(

Rmin

Rmax

)γr
( β

1 + β

)β

×

1 +
Ec

E0

[1 + P0(κ− 1)]
[
1 + P0(κ

−1 − 1)
]  γrR

γr
min

1−
(

Rmin

Rmax

)γ
r

[R−γr
r −R−γr

c

γr

]
−1

×

[1 + P0(κ− 1)]
[
1 + P0

(
κ−1 − 1

)]  1 + P0(δ − 1)

1 + P0

(
κ− 1

β τ − 1
)
β [

Rβ+θ−γr
c −Rβ+θ−γr

min

β + θ − γr

]

+ [1 + P1(κ− 1)]
[
1 + P1

(
κ−1 − 1

)]  1 + P1(δ − 1)

1 + P1

(
κ− 1

β τ − 1
)
β [

Rβ+θ−γr
max −Rβ+θ−γr

r

β + θ − γr

]
(E.44)

The wage index under the counterfactual is given by15:

exp
(
W̃0

)
=

∫ Rmax

Rmin

exp (a)× [wu
0 (R)]β dFR (R | R ≤ Rmax)

= [1 + P0 (κ− 1)]
[
1 + P0

(
κ−1 − 1

)]  1 + P0 (δ − 1)

1 + P0

(
κ− 1

β τ − 1
)
β (

β

1 + β

)β

× γRR
γR
min

1−
(

Rmin

Rmax

)γR × Rβ+θ−γR
max −Rβ+θ−γR

min

β + θ − γR

14As Rmax → ∞, W̃1 is finite if and only if γR > β+θ. This condition holds across all of our specifications.
15As Rmax → ∞, W̃0 is finite if and only if γR > β + θ.
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To compute exp
(
W̃1

)
and the aggregate effects, we also need E0. To retrieve an implied

estimate for E0, we first back out E0

exp(W̃1)
using wc

0 from the data to get Rc, then using Ec

and Rc:

Rc =
1 + β

β

[
1 + P0

(
κ− 1

β − 1
)]−1

 1 + P0(δ − 1)

1 + P0

(
κ− 1

β τ − 1
)
−1

wc
0

E0

exp
(
W̃1

) =

(
1 + β

β

)β
 1 + P0(δ − 1)

1 + P0

(
κ− 1

β τ − 1
)
−β

EcR
−(β+θ)
c

(E.45)

We then recover a value E0 that satisfies both expressions for E0

exp(W̃1)
:

E0

exp
(
W̃1

) =

(
1 + β

β

)β
 1 + P0(δ − 1)

1 + P0

(
κ− 1

β τ − 1
)
−β

EcR
−(β+θ)
c ,

where exp
(
W̃1

)
on the left hand side of the equation is given by Equation (E.44) and the

right hand side comes from the relationship between Ec and Rc in Equation (E.45).

E.6 Computing the aggregate effects of the policy

Once we have estimated the underlying parameters of the model, we can use them to compute

the model-implied aggregate effects of the policy. We compute the aggregate effects on firm

profits and on workers’ wages in the economy.
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Aggregate effects on firm profits: We start by computing the total effect of the policy

on firm profits. The average profits under the policy are given by:

Π1 ≡ωu
0 × E

[
πu
0 (R, W̃1) | Rmin ≤ R < Rc

]
︸ ︷︷ ︸

Unregulated firms

+ωc
0 × E

[
πc
0(R, W̃1) | Rc ≤ R < Rr

]
︸ ︷︷ ︸

Bunching firms

+ ω1 × E
[
π1(R, W̃1) | R ≥ Rr

]
︸ ︷︷ ︸

Regulated firms

=
1 + P0 (δ − 1)

1 + β

 1 + P0 (δ − 1)

1 + P0

(
κ− 1

β τ − 1
)
β (

β

1 + β

)β
E0

exp
(
W̃
)

× γRR
γR
min

1−
(

Rmin

Rmax

)γR
[
Rβ+θ−γR+1

c −Rβ+θ−γR+1
min

β + θ − γR + 1

]

− P0FRγR
min

1−
(

Rmin

Rmax

)γR [R−γR
min −R−γR

c

]
+ Ec [1 + P0 (δ − 1)]

γRR
γR
min

1−
(

Rmin

Rmax

)γR [R1−γR
r −R1−γR

c

1− γR

]

− Ec

[
1 + P0

(
κ− 1

β τ − 1
)] [Ec

E0

exp
(
W̃
)] 1

β γRR
γR
min

1−
(

Rmin

Rmax

)γR
R−( θ

β
+γR)

c −R
−( θ

β
+γR)

r

θ
β
+ γR


− P0FRγR

min

1−
(

Rmin

Rmax

)γR [R−γR
c −R−γR

r

]

+
1 + P1 (δ − 1)

1 + β

 1 + P1 (δ − 1)

1 + P1

(
κ− 1

β τ − 1
)
β (

β

1 + β

)β
E0

exp
(
W̃
)

× γRR
γR
min

1−
(

Rmin

Rmax

)γR [Rβ+θ−γR+1
max −Rβ+θ−γR+1

r

β + θ − γR + 1

]

− P1FRγR
min

1−
(

Rmin

Rmax

)γR [R−γR
r −R−γR

max

]
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The average profits under the counterfactual are:

Π0 ≡ E
[
πu
0 (R, W̃0)

]
=

1 + P0 (δ − 1)

1 + β

 1 + P0 (δ − 1)

1 + P0

(
κ− 1

β τ − 1
)
β (

β

1 + β

)β
E0

exp
(
W̃
)

× γRR
γR
min

1−
(

Rmin

Rmax

)γR
[
Rβ+θ−γR+1

max −Rβ+θ−γR+1
min

β + θ − γR + 1

]

− P0F
RγR

min

1−
(

Rmin

Rmax

)γR [R−γR
min −R−γR

max

]
We decompose the total effect of the policy on firm profits into three components:

Π1 − Π0 = ω1 × E
[
π1(R, W̃1)− πu

0 (R, W̃1) | R ≥ Rr

]
︸ ︷︷ ︸

Direct policy effect ≡∆ΠDE

+ ωc
0 × E

[
πc
0(R, W̃1)− πu

0 (R, W̃1) | Rc ≤ R < Rr

]
︸ ︷︷ ︸

Size Distortion Effect≡∆ΠSD

+E
[
πu
0 (R, W̃1)− πu

0 (R, W̃0)
]

︸ ︷︷ ︸
Equilibrium Effects ≡∆ΠEE

The direct policy effect is given by:

∆ΠDE =

∫ Rmax

Rr

[
π1

(
R, W̃1

)
− πu

0

(
R, W̃1

)] fR(R)

1−
(

Rmin

Rmax

)γR dR
=

 γRR
γR
min

1−
(

Rmin

Rmax

)γR
( β

1 + β

)β
 E0

exp
(
W̃1

)


×

1 + P1 (δ − 1)

1 + β

 1 + P1 (δ − 1)

1 + P1

(
κ− 1

β τ − 1
)
β

− 1 + P0 (δ − 1)

1 + β

 1 + P0 (δ − 1)

1 + P0

(
κ− 1

β τ − 1
)
β


×
[
Rβ+θ−γR+1

max −Rβ+θ−γR+1
r

β + θ − γR + 1

]
− (P1 − P0)

RγR
minF

1−
(

Rmin

Rmax

)γR [R−γR
r −R−γR

max

]

72



The size distortion effect is given by:

∆ΠSD =

∫ Rr

Rc

[
πc
0

(
R, W̃1

)
− πu

0

(
R, W̃1

)] fR(R)

1−
(

Rmin

Rmax

)γR dR
= Ec [1 + P0 (δ − 1)]

γRR
γR
min

1−
(

Rmin

Rmax

)γR [R1−γR
r −R1−γR

c

1− γR

]

− Ec

[
1 + P0

(
κ− 1

β τ − 1
)] [Ec

E0

exp
(
W̃1

)] 1
β γRR

γR
min

1−
(

Rmin

Rmax

)γR
R−( θ

β
+γR)

c −R
−( θ

β
+γR)

r

θ
β
+ γR


− 1 + P0 (δ − 1)

1 + β

 1 + P0 (δ − 1)

1 + P0

(
κ− 1

β τ − 1
)
β (

β

1 + β

)β
E0

exp
(
W̃1

)
× γRR

γR
min

1−
(

Rmin

Rmax

)γR [Rβ+θ−γR+1
r −Rβ+θ−γR+1

c

β + θ − γR + 1

]

The equilibrium effects are given by:

∆ΠGE =

∫ Rmax

Rmin

[
πu
0

(
R, W̃1

)
− πu

0

(
R, W̃0

)] fR(R)

1−
(

Rmin

Rmax

)γR dR
= E0

exp
(
W̃0

)
− exp

(
W̃1

)
exp

(
W̃0

)
× exp

(
W̃1

)
 1 + P0 (δ − 1)

1 + β

 1 + P0 (δ − 1)

1 + P0

(
κ− 1

β τ − 1
)
β (

β

1 + β

)β

× γRR
γR
min

1−
(

Rmin

Rmax

)γR
[
Rβ+θ−γR+1

max −Rβ+θ−γR+1
min

β + θ − γR + 1

]
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Aggregate effects on worker wages: We start by computing the total effect of the

policy on average worker wages. The average wage under the policy is given by:

W1 ≡ ωu
0 × E [wu

0 (R) | Rmin ≤ R < Rc]

+ ωc
0 × E [wc

0(R) | Rc ≤ R < Rr]

+ ω1 × E [w1(R) | R ≥ Rr]

=
γRR

γR
min (γR − β − θ − 1)−1

ET

[
1−

(
Rmin

Rmax

)γR] (
β

1 + β

)β+1
 1 + P0(δ − 1)

1 + P0

(
κ− 1

β τ − 1
)
β+1

× E0

exp
(
W̃1

) [1 + P0

(
κ− 1

β − 1
)] [

R
−(γR−β−θ−1)
min −R−(γR−β−θ−1)

c

]

− Ec

ET

[
Ec

E0

exp
(
W̃1

)] 1
β γRR

γR
min

1−
(

Rmin

Rmax

)γR [1 + P0

(
κ− 1

β − 1
)]R−( θ

β
+γR)

r −R
−( θ

β
+γR)

c

θ
β
+ γR


+

γRR
γR
min (γR − β − θ − 1)−1

ET

[
1−

(
Rmin

Rmax

)γR] (
β

1 + β

)β+1
 1 + P1(δ − 1)

1 + P1

(
κ− 1

β τ − 1
)
β+1

× E0

exp
(
W̃1

) [1 + P1

(
κ− 1

β − 1
)] [

R−(γR−β−θ−1)
r −R−(γR−β−θ−1)

max

]
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The average wage under the counterfactual is:

W0 ≡ E [wu
0 (R)]

=
γRR

γR
min (γR − β − θ − 1)−1

ET

[
1−

(
Rmin

Rmax

)γR]
 1 + P0(δ − 1)

1 + P0

(
κ− 1

β τ − 1
)
β+1

× E0

exp
(
W̃1

) ( β

1 + β

)β+1 [
1 + P0

(
κ− 1

β − 1
)] [

R
−(γR−β−θ−1)
min −R−(γR−β−θ−1)

c

]

+
Ec

ET

γRR
γR
min

1−
(

Rmin

Rmax

)γR
 1 + P0(δ − 1)

1 + P0

(
κ− 1

β τ − 1
)


×
[
1 + P0

(
κ− 1

β − 1
)]( β

1 + β

)[
R1−γR

c −R1−γR
r

γR − 1

]

+
γRR

γR
min (γR − β − θ − 1)−1

ET

[
1−

(
Rmin

Rmax

)γR]
 1 + P0(δ − 1)

1 + P0

(
κ− 1

β τ − 1
)
 1 + P1 (δ − 1)

1 + P1

(
κ− 1

β τ − 1
)
β

×
(

β

1 + β

)β+1
E0

exp
(
W̃1

) [1 + P0

(
κ− 1

β − 1
)] [

R−(γR−β−θ−1)
r −R−(γR−β−θ−1)

max

]
Since we are weighting the above averages by firm size, we must also compute ET , the total

number of workers in the economy in the same units16 as E:

ET =

∫ ∞

Rmin

E
(
R, W̃1

)
fR(R)dR

=

(
β

1 + β

)β
 1 + P0(δ − 1)

1 + P0

(
κ− 1

β τ − 1
)
β+1 [

1 + P0

(
κ− 1

β − 1
)] E0

exp
(
W̃1

)
× RγR

minγR
γR − β − θ

[
Rβ+θ−γR

min −Rβ+θ−γR
c

]
+ EcR

γR
min

[
R−γR

c −R−γR
r

]
+

 1 + P1(δ − 1)

1 + P1

(
κ− 1

β τ − 1
)
β+1 [

1 + P1

(
κ− 1

β − 1
)]( β

1 + β

)β
E0

exp
(
W̃1

) γRR
γR
min

γR − β − θ
Rβ+θ−γR

r

16Since we take E0 as given, we do not know its units. Hence, we cannot use E0 to weight by workers
because we do not know if it is in the same units as E.
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We can similarly decompose the total effect of the policy on average wages into two compo-

nents:

W1 −W0 = ωc
0 × E

[
wc

0(R, W̃1)− wu
0 (R) | Rc ≤ R < Rr

]
︸ ︷︷ ︸

Size Distortion Effect≡∆WSD

+ω1 × E [w1(R)− wu
0 (R) | R ≥ Rr]︸ ︷︷ ︸

Direct Policy Effect≡∆WDE

The size distortion effect is given by:

∆W SD =
Ec

ET

γRR
γR
min

1−
(

Rmin

Rmax

)γR [1 + P0

(
κ− 1

β − 1
)]

×


[
Ec

E0

exp
(
W̃1

)] 1
β

R−( θ
β
+γR)

c −R
−( θ

β
+γR)

r

θ
β
+ γR


−
(

β

1 + β

) 1 + P0(δ − 1)

1 + P0

(
κ− 1

β τ − 1
)
[R1−γR

c −R1−γR
r

γR − 1

]
The direct effect is given by:

∆WDE =
γRR

γR
min (γR − β − θ − 1)−1

ET

[
1−

(
Rmin

Rmax

)γR] (
β

1 + β

)β+1
 1 + P1(δ − 1)

1 + P1

(
κ− 1

β τ − 1
)
β

E0

exp
(
W̃1

)
×

[1 + P1

(
κ− 1

β − 1
)] 1 + P1 (δ − 1)

1 + P1

(
κ− 1

β τ − 1
)


−
[
1 + P0

(
κ− 1

β − 1
)] 1 + P0 (δ − 1)

1 + P0

(
κ− 1

β τ − 1
)


×
[
R−(γR−β−θ−1)

r −R−(γR−β−θ−1)
max

]
E.7 The bootstrapping procedure

We bootstrap to get standard errors for all moments estimated by the MLE, all parame-

ters estimated by the GMM, and all additional parameters presented in this paper (F , the

aggregate effects, and so on). We use the following procedure to do so:

1. From the full worker-level sample, draw a random sample of n workers using block

sampling with replacement, where each block is a firm.
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2. Restrict to the mover sub-sample and estimate the worker representation pay premium,

M.

3. Aggregate the worker-level bootstrap sample to the firm level.

4. Given the firm-level bootstrap data, estimate all firm size moments using MLE

(β̄, T, Er, ...), ρ, and the RD of wages ξ.

5. Given the above moments, estimate the parameters using GMM.

6. Compute the other implied parameters (F , the aggregate effects, and so on).

We repeat this process until we have 100 draws of each moment and parameter for all models.

We then take the standard deviation of the estimated parameters and the aggregate effects

over the draws for each model.
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