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Motivation

• A question at the core of labor economics: what is the effect of unions
on wages?

• H. Gregg Lewis wrote not one but two books on this!

• Lewis concludes that unions raise wages by 10-15% in the US.

• Growing availability of panel data permitted to estimate the “union-pay
premium” controlling for worker-fixed effects.

• Limited work on this topic since Card (1996) and Lemieux (1998).

• But we still don’t have a clear understanding of why unions raise
wages.
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Why an Union Pay Premium?

• Increasingly accepted view in labor economics: differences in
productivity across firms “spill-over” into wages.
Van Reenen 1996; Card et al. 2018.

• How these differences map into wages identifies the extent of
rent-sharing
Guiso et al. 2005; Kline at al. 2019; Lamadon et al. 2020.

• So why a “union premium”?

1. Firm Selection: Unions are present in highly productive firms where there
is potentially a high surplus to be shared with workers.

2. Rent-Extraction: Unions help extract a higher share from a given surplus.
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Existing Evidence on Union Premium

• Panel data regressions based on workers switching b/w
non-union/union job Card 1996; Lemieux 1998; Angrist and Newey 2012

• Akin to literature of industry wage premium.
Krueger and Summers 1998; Gibbons and Katz, 1992

• Cannot assess role of firm-selection.

• Aggregating moves in either non-union / union sector misses within-union
firms pay heterogeneity→ bias estimates of union wage premiums.
Card-Rothstein-Yi, 2023

• DiNardo and Lee (2004): RD of close elections→ no wage effects.

• “Locality” of the RD is crucial here...

• Frandsen (2021) finds evidence of manipulation in RDs based on union
elections.

• Lee and Mas (2012): event-study of winning/losing elections→ large
effects on equity values of firms.

• No direct evidence on wages + based on firm-level data.

• Can only focus on recent unionization events.Freeman and Kleiner 1990; Baker et al. 2024
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This Paper

• Universe of Canadian matched employer-employee tax records from
the 2001-2019

• Worker-level information on union status from tax files.

• Financial records of firms.

• Use job transitions to infer average pay policies of firms via AKM
framework.

• Union premium: → Difference in avg firm effect b/w union vs.
non-union firms.

• Decompose union pay premium into:
1. Firm Selection.
2. Rent Extraction.

• Extension to AKM to capture unions’ heterogenous effects on pay
across skill distribution.
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Preview of the Findings

• Difference in firm effects b/w unionized and non-unionized workplaces:
15.5 log points.

• Firm selection: 38%.

• Rent extraction: 62%.

• Resulting ATT of unionization about 9.5 log points.

• Extending AKM model to allow for union-specific worker effect→ ATT
of ≈ 11.4 log points.
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Unions in Canada

• Collective bargaining is similar in Canada and the United States→
firm-based system.

• “Wagner Act” type laws were adopted at the federal and provincial level
during and shortly after WWII.

• An important difference is the 1946 Rand formula which stands in
sharp contrast to U.S. Right-to-Work Laws.

• Under the Rand formula:

• “Where a trade union so requests, employers have to deduct [union dues]
from the wages of each employee in the unit affected by the collective
agreement, whether or not the employee is a member of the union”

• Since unions always make such requests having information on union
dues deduction is an excellent measure of collective bargaining
coverage (and therefore of union coverage)
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Union coverage (Canadian CPS)



Adding U.S.A...



Data

• BEAM: universe of workers based on tax data 2001-2019.

• Earnings based on T4 tax slips (no hours).

• Employers are “tax units” and could be multi-establishments.

• Value added per worker from corporate tax filing.



Union Dues on Tax Slips

• Box for union dues (withheld by the employer) on T4 slips.

• Appears on T4 because union dues are tax deductible.

• Union dues→ collective bargaining agreement coverage→ part of the
worker’s salary has been negotiated by an union.



Analysis Sample

• Sample period: 2001-2019.

• Earnings from the main job in a given year.

• Same sample restrictions as Dostie, Lee, Card and Parent (2023).
• Trim earnings at the FTFY value of the minimum wage (about $14k in

2012 dollars)
• Age restricted to be: 25-59

• We will use the public sector to maximize connectivity when fitting
AKM.

• Decomposition of union premium in the private sector w/ non-missing
info on VA/L.

Within-Firm Unionization Rate Summary Statistics Union Coverage Beam Union Coverage by Sector



Estimating the Union Pay Premium

• Panel data regression from union premium lits of the 90’s
Card 1996; Lemieux 1998

yit = αi + θUnionit + x′itβ+ rit (1)

• A 2020’s version of this regression: → event-study of moving into a
union-job
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Getting Nerdy

• Union switcher design might not identify the “Average Union Effect” if
• Union effect is heterogeneous across firms.

• Movers non-randomly selected with respect to the hierarchy components
of their origin or destination firm.

• Ex: movers tend to sort into “below-average” union firms.

• Card-Rothstein-Yi (2023) make this point for industry-switchers design.

• Solution→ “ground up” procedure

1. First estimate the returns of working for a given employer.

2. Average these returns within unionized vs. non-unionized workplaces and
take difference.

• Assess the “union-attribute” in driving variability in pay across firms and
decompose it into
Abowd et al. 2012; Card, Cardoso, and Kline, 2016; Sorkin 2018; Bloom et al. 2018; Bassier, Dube, and Naidu, 2022;

• Productivity/Selection channel.

• Rent-Extraction channel.
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Estimating Firms Pay Premiums

• Returns of working for firm j estimated via AKM

yit = αi︸︷︷︸
Portable Component

+ ψj(i,t),u(i,t)︸    ︷︷    ︸
Pay Premium of Firm j(i, t)

+ x′itβ︸︷︷︸
Yr Effs+Cubic in Age

+ rit︸︷︷︸
Match Effs + Drifts in Pay

(2)
• j(i, t) ∈ [1, . . . J] dominant employer of worker i in period t .

• u(i, t) ∈ [U,NU,M]→ indicator of whether dominant job is:
• U ≡ unionized
• NU ≡ not unionized
• M ≡ not unionized but firm has some unionized workers.

• Today: focus on contrast b/w U and NU jobs.

• Variance components adjusted via leave-out procedure of Kline, Saggio and
Sølvsten (2020).

• We assume log additive structure of eq (2) + exogenous mobility→ later we are
going to relax these assumptions (a bit).

CHK Event Studies Symmetry Plots



About 20 Log Points Raw Gap in Earnings



Std in Firm Effects across unionized jobs→ 16 Log Points



Almost as high as the one found in the Non-Union Sector!



Positive Sorting in non-Union Sector



Correlation is about half in Unionized Jobs!



Starting Point: ≈ 20 Log Points Gap



Shrinks to about 15 after controlling for age effects



Very little role in differences in average person effects!



All driven by differences in firm effects!



15.5 log points difference ≈ 80% of the total std of firm effects
in Canada!



Do unionized firms pay more simply because they are more
productive?

Benchmark with the Literature



Plotting the relationship b/w Firm Premia and Productivity



More Productive Firms Pay More (in Non-Union Jobs)...



But what about Union Firms?



Firm effects in Unionized Job ≈ 9 log points higher almost
uniformly across productivity distribution



Unionization status + VA/L + interaction explain 60% of the
variability of firm effects



Assessing The Role of Firm-Selection...

• Consider the BLP of firms premia into observed log value added per
worker estimated separately across U and NU workplaces

ψj(i,t),u(i,t) = θu(i,t) + πu(i,t)Vj(i,t) + χj(i,t),u(i,t) u(i, t) ∈ [U,NU] (3)

• Oaxaca decomposition of the union pay premium:

E[ψj(i,t),u(i,t)|u(i, t) = U] − E[ψj(i,t),u(i,t)|u(i, t) = NU] = θU − θNU︸     ︷︷     ︸
Rent Extraction (Intercepts)

+

+ [πU − πNU]E(Vj(i,t)|u(i, t) = U)︸                                  ︷︷                                  ︸
Rent Extraction (Slopes)

+

+ πNU[E(Vj(i,t)|u(i, t) = U) − E(Vj(i,t)|u(i, t) = NU)︸                                                         ︷︷                                                         ︸
Firm-Selection

]

(4)
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Gap in firm effects b/w unionized and non-unionized firms:
15.5 log points



38% of this gap explained by union firm having higher value
added per worker



62% explained by rent-extraction channel

Oaxaca Table Controlling for Industry Effects by Industry Effects by Time-Periods Spillovers



Computing the ATT

• Consider now the ATT, i.e. the average impact on pay of unionization
among the unionized workers.

• If log-additive structure + exogenous mobility holds, this ATT can be
computed as

ATT = E [ψj(i,t),U − ψj(i,t),NU |u(i, t) = U]

• Note that E [ψj(i,t),NU |u(i, t) = U] is a counterfactual/unobserved object.

• We use our estimates on rent-extraction to back-out how much unionized
firms would pay (on average) its workers if they become non-unionized:

ATT = (θU − θNU) + [πU − πNU]E(Vj(i,t)|u(i, t) = U)

= 0.095

• Key assumption: unions do not impact the “size of the pie”. Kuhn (1998); DiNardo and

Lee (2004); Sojourner et al. (2015); Hart and Sojourner (2015) and Dube et al. (2016); Barth et al., (2020);

Event Studies of Unionization on Value Added per Worker Event Studies of Unionization on Closure

Event Studies of Unionization on Employment
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Discussion

• AKM often motivated by the idea of a stable wage hierarchy across
employers. (Burdett-Mortensen, 1998)

• But thinking of a stable pay hierarchy of employers when analyzing
unions can be limiting for two reasons

1. Low-skilled workers might systematically get paid more when joining a
unionized workplace while high-skilled are paid less relative to a
counterfactual where the firm is not unionized.

2. Workers can sort to employers/union jobs based on this component...

• Unions→ institution that shrinks within-employer dispersion of pay.

• Next: extend AKM framework to allow selection on individual-specific
returns of being covered by the union.
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Going Beyond AKM

• Suppose a worker is endowed by a set of skills + bargaining proneness
zi ∈ R

P .

• Returns on zi differ depending on whether job is unionized: (βU , βNU) (Lemieux,

1998)

• In potential outcome notation:

yij(d) = β′dzi + λj(d) + eij(d) d ∈ [U,NU] (5)

• Leads to the following variant of AKM (“U-AKM”)

yit = ηi,u(i,t) + λj(i,t) + νit (6)

• Relaxes AKM assumption of a fully-portable component across all
firms/unionization combos.

• Now an unionization-specific worker effect.

• Weakens exogenous mobility by allowing selection to occur on individual
gains/losses of being in a union job ∆i ≡ ηi,U − ηi,NU .
(Bonhomme-Lamadon-Manresa, 2019)

• ∆i is point-identified for switchers → workers who moved in or out of a
union job.
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Switchers more likely to be “less skilled”



Unions appear to shrink non-union worker effects at the right
and expand those at the left?



Back to ATT

• Recall that for the “Basic” AKM specification ATT is given by

ATT = E[ψj(i,t),U − ψj(i,t),NU |u(i, t) = U] = 0.095

• But with U-AKM need to account also for change in returns to person
effects!

ATT = E[ηi,U − ηi,NU |u(i, t) = U] + E[λj(i,t),U − λj(i,t),NU |u(i, t) = U]

• Challenge: E [ηi,NU |u(i, t) = U] is only observed among switchers...

• First show the “Local” ATT (using switchers only).

• Then use DFL tricks + CIA to impute E[ηi,NU] among the non-switchers

E[ω(Xi)η
NU
i |u(i, t) = U,Si = 1] = E[ηNU

i |u(i, t) = U,Si = 0] (7)

where Si = 1 if worker i is a switcher.

Variance Decomposition (U-AKM) Oaxaca Decomposition Details on Reweighting
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Computing the ATT (among switchers)

ATTS = E [ηi,NU−ηi,U |u(i, t) = U,Si = 1]+E [λj(i,t),NU−λj(i,t),U |u(i, t) = U,Si = 1]
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≈ 4 log points from changes in returns to skills



Another ↑ of 6.5 log points from changes in rent-extraction



Leads to an ATT of 10.5 log points



U-AKM and AKM→ similar estimates!



But with U-AKM we can assess heterogeneity!



Larger returns among workers at the bottom of the skill dis-
tribution



For workers on top 2 deciles→ negative ATTs!



Getting ambitious: now imputing ηNU
i for always union work-

ers

ATT = E [ηi,NU − ηi,U |u(i, t) = U] + E [λj(i,t),NU − λj(i,t),U |u(i, t) = U]



Returns on skills about 1 log point higher for always-union
workers...

ATT = E [ηi,NU − ηi,U |u(i, t) = U] + E [λj(i,t),NU − λj(i,t),U |u(i, t) = U]



ATT (when including the always unions) is 11.4 log points

ATT = E [ηi,NU − ηi,U |u(i, t) = U] + E [λj(i,t),NU − λj(i,t),U |u(i, t) = U]



Conclusions

• Canada: unique laboratory to unpack the role of unions on pay

• CBA coverage applies to non-union members.

• Union coverage can be measured in MEE linked w/ balance data on firms.

• Differences in firm-productivity across union and non-union jobs
explains 38% of the “union pay premium”.

• AKM spec suggests that ATT of unions ≈ 9.5 log points in pay.

• Extension to AKM shows to capture selection on individual-specific
gains/losses of being unionized

→ (local) ATT of ≈ 10.6 log points (switchers only).

• Extrapolating what would be the pay in the non-union sector for those
who always worked in an union job

→ ATT of ≈ 11.4 log points.

Next: assess validity of overidentifying restrictions + reconcile AKM w/
event-study of unionization.
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Thank you!



APPENDIX



Measurement Framework

• Assume T = 2. Ignore additional covariates (think of earnings being
pre-adjusted for observed covariates such as time and age effects).

• Define yit(d1,d2) as the potential log earnings of individual i at time t if
this worker was employed by employer d1 in period 1 and was
employed by employer d2 in period 2.

• Important: “employer” indexes represent unique combination b/w firm
ids and unionization status.

• Now we impose 4 assumptions under which mobility between firms
returns the treatment effect of working for firm j.



Exclusion

• Assumption 1: Exclusion

yit(d1,d2) = yit(dt) (8)

• Interpretation: your pay today does not depend on the employer where
you were yesterday.

• Violated in “sequential models” of the labor market (Postel-Vinay, Robin, 2002)

• Di Addario-Kline-Saggio-Sølvsten (2023) provide evidence that “origin”
effects have basically no role in explaining wages (once controlling for
worker/current employer effects).



Parallel Trends

• Assumption 2: Parallel Trends

E[yi2(k ) − yi1(k )|j(i,1) = k , j(i,2) = ℓ] = 0 ∀ℓ , k (9)

• Interpretation: take all the movers that left employer k in period 2. Their
earnings in period 2 would have been, on average, the same as the
earnings observed in period 1 if they would have remained w/ employer
k .

• Violated in “learning models” of the labor market Gibbons et al. (2005)



Stationarity of ATTs

• Assumption 3: Stationarity of ATTs

E[yi2(ℓ)−yi2(k )|j(i,1) = k , j(i,2) = ℓ] = E[yi1(ℓ)−yi1(k )|j(i,1) = k , j(i,2) = ℓ] ∀ℓ , k

• Interpretation: the average treatment effect (among the treated) of working for
employer ℓ instead of employer k is the same regardless of whether one looks at
period 1 or 2.

• Lachowska, Mas, Saggio, and Woodbury (2023) and Engbom, Moser, and
Sauermann (2023) provide evidence that firm effects are quite stable over 5-6 years
period.

• Easy to assess this by estimating model over shorter time horizons.
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No Selection on Gains

• Assumption 4: No Selection on Gains

Di2,Di1 ⊥ yit(ℓ) − yit(k ) ∀ℓ , k (10)

• Interpretation: a worker cannot select their employers (Di1,Di2) based on
comparative advantage.

• As we are about to see, this assumption takes a very important meaning when
estimating the average unions pay premium from firm effects.

• Later we are going to relax this assumption.
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comparative advantage.

• As we are about to see, this assumption takes a very important meaning when
estimating the average unions pay premium from firm effects.

• Later we are going to relax this assumption.



Job Changes Identifies ATEs!

• Consider wage changes among job switchers

E[yi2 − yi1|j(i,2) = ℓ, j(i,1) = k ] = E[yi2(ℓ, k ) − yi1(ℓ, k )|j(i,2) = ℓ, j(i,1) = k ]

= E[yi2(ℓ) − yi1(k )|j(i,2) = ℓ, j(i,1) = k ]

= E[yi2(ℓ) − yi2(k ) + yi2(k ) − yi1(k )|j(i,2) = ℓ, j(i,1) = k ]

= E[yi2(ℓ) − yi2(k )|j(i,2) = ℓ, j(i,1) = k ]

= E[yi2(ℓ) − yi2(k )]

≡ ψℓ − ψk

• Thus wage changes among movers identify the ATE of working for firm ℓ relative to firm k .

• But why fitting AKM identifies ATEs? Note that realized wage changes can be written as

∆yi ≡ yi2 − yi1 = [yi2(j(i,2)) − yi1(j(i,1))]

= ∆D′i ψ+ (yi2(j(i,2)) − ψj(i,2)) − (yi1(j(i,1)) − ψj(i,1))︸                                                 ︷︷                                                 ︸
Unobserved “Idiosyncratic” Treatment Effects Heterogeneity≡ ∆ri

(11)

• Fitting OLS on equation (11) identifies the ATEs of firms (up to a normalizing constant):
{ψ1, ψ2, . . . , ψJ} under Assumptions 1-4.

• OLS in first differences = OLS in levels w/ worker fixed effects (i.e. AKM) when T = 2.

yit = αi + ψj(i,t) + rit (12)
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AKM relies on 3 assumptions

• Origin effects do not matter
(Postel-Vinay Robin, 2002; Di Addario-Kline-Saggio-Sølvsten,
2023)

• “Parallel Trends”
(Gibbons et al. 2005)

• No Selection on Gains
(Roy, 1951; Card-Heining-Kline, 2013)
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Union Coverage in BEAM
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Firm selection explains about 38% of the difference in firm
effects
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Within-Firm Unionization Rates

• Why not 100%?
• Management is not unionized.

• Temp/PT workers might not be unionized.

• Only some establishments may be unionized in multi-establishment firms.
Young 2023
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Propensity Score Reweighting

• Let Ui be a dummy equal to 1 if the worker at some point at a union job in their career.

• Let Si be a dummy equal to 1 if the worker is a switcher, i.e. someone who in their career
had both a union and a non-union job.

• In the S-AKM model, ηi,NU is not observed among non-switchers unionized workers.

• We reweight the distribution of switchers to match that of non-switchers so that

E[ω(Xi)ηi,NU |Ui = 1,Si = 1] = E[ηi,NU |Ui = 1,Si = 0] (13)

where ω(Xi) =
1 − e(Xi)

e(Xi)

Pr(Si = 1|Ui = U)

Pr(Si = 0|Ui = U)
and e(Xi) = Pr(Si = 1|Xi ,Ui = 1)

• Propensity score of being a switcher use information on worker-level information on VA/L,
log firm size, (dominant) sector of worker i (all computed as averages while being in the
union sector) gender, age at entry, birth cohort, estimated separately for deciles of ηi,U.

• Equality in equation (13) holds under a CIA/exogenous mobility assumption.
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Variance Decomposition SAKM
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Rent-Sharing Estimates based on Firm Effects from SAKM
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Event-study of unionization at the firm level
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Event-study of unionization at the firm level
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Estimates of Union Pay Premium
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