ONLINE APPENDIX

Union and Firm Labor Market Power

Miren Azkarate-Askasua and Miguel Zerecero

This Appendix is organized as follows. Section A shows the proofs of the propositions in the
main text. Section B presents the model derivations for the baseline equilibrium. Section C
presents the details of our identification strategy and additional estimation results. Section D
provides additional details about the counterfactual exercises. Section E provides details on our

reduced form exercise and the theoretical link of the reduced-form with our model.

A Proofs

Proof of Proposition 1 Abstracting from wage bargaining, the establishment problem is:
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The first order condition with respect to the wage is:
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where the derivative of the labor supply L;, with respect to w;, is:
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Substituting this last derivative into the first order condition we get:
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Proof of Proposition 2. Substituting (7) into (9) and using 1!3 -0 €[0,1]:
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From (7), the equilibrium employment share of the establishment-occupation is:
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where we used equation (A1) in the second step and simplified terms. The solutions of the

labor wedge Aj, (1o, ¢p) and the markdown come respectively from equations (9) and (8). [

Proof of Proposition 3. Existence. We follow closely the proof by Kucheryavyy (2012). De-
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fine the right hand side of (A1) as: fi,(w) = [A(u(s(w)))]'*° ¢;,, where w denotes the vector

formed by {w;, }, we simplified the notation of the wedge A(;,, ¢;) from the main text by get-
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employment share out of the local labor market. Therefore, we can conclude that the wedge

Under the assumption 0 < 1 < ¢, the function p(s) = is decreasing in s, the

A(u(s)) = (1 — @p)u(s) + @p7=s is also decreasing in s. The employment share has bounds
0 < s < 1, which implies (1 — (pb)n% + oprs < Au(s)) < (1-— (pb)% + gpr5. Also,
1+ €46 > 0. Therefore, it follows that f;,(w) is bounded:
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If the number of competitors in market m is Ny, > 0, we can define the compact set S where
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The function f;,(w) is continuous in wages on S. We can therefore apply Brouwer’s fixed
point theorem and claim that at least one solution exists. O
Uniqueness. In the Supplemental Material we present a Theorem and a Corollary from Allen

et al. (2016) that we use to establish uniqueness. Define g : R | — R" for some n € {1, ..., N}:

g,-o(w) = fio(w) — Wio, Vi e {1,.., Nm}

We want to prove that the solution satisfying g(w) = 0 is unique. In order to do so, we first
need to show that g(w) satisfies the gross substitution property (gfj—i," > 0 for any j # i).
jo
Taking the partial derivative of g;, with respect to wj, for any j # i:
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occupation o in sub-market m is: s,,, =

< 0 for any i # j. Therefore

the Supplemental Material.

The remaining condition to prove to use Corollary 1 in the Supplemental Material is simply
that f;,(w) is homogeneous of a degree smaller than 1.! Clearly, f;,(w) is homogeneous of
degree 0 like the markdown function i (sj,|,,). Therefore, the function g satisfies the conditions

of Corollary 1, and we conclude that there exists at most one solution satisfying ¢(w) =0. [

Proof of Proposition 4. Aggregating establishment-occupation output (6)and using the re-

striction 1 b % = 1— 0 €[0,1], the local labor market output is:
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where the local labor market productivity and misallocation are measured as:
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Sio|m comes from Proposition 2 with constant A. Aggregating to sector level using (4):
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The sector level measures of productivity and misallocation are:
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From (9), the establishment wage bill is: w;,L;, = BpAioPpyio, and aggregating to m:
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where A, is a value added weighted sum of A;,. Aggregating to the sector,
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Proof of Proposition 5. Equation (Al) can be separated into two terms. First, a local labor

market m constant. Second, an establishment-occupation specific component which is enough



to characterize the local equilibrium as shown in Proposition 2. We denote this second term as:
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where w;, is a function of the employment shares of all the establishment-occupations in m.
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where ®,, is a function of the local labor market equilibrium {sj,|,, }ioez,, that can be solved

separated from aggregates as shown in Proposition 2. Plugging ®,, into the wage,
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The establishment-occupation labor supply is Li; = SjouSmppLe. Given the normalized

wages per sub-market w;,, we can compute the employment share within the local labor market

and the share of m out of the sector using the definition of &, =} ,,c vy, CIDUm/ v and (A4):
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where My, is the set of all local labor markets that belong to sector b. Knowing the relative
wages within a sector, we can compute the measure of workers that go to each establishment,
conditioning on sector employment. Using (A4), sector labor supply is a function of aggregators

of “tilde’ variables ®j(s;,), where s, = {Sio|m }ioeT,, and prices:
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This is where the simplifying assumption on the labor demand elasticity 6 = 1 — Bs/1-a, being



constant across industries buys us tractability. We can factor out the economy wide constant
from (A4) and leave everything in terms of normalized wages and transformed prices.
Finding equilibrium allocations requires solving the transformed prices P = { Pb}bB:y Using

the intermediate input demand (3) and the above expression for sector labor supply L, we get:
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Define f, = 1/1-«,1l0g(P,) and f as a B x 1 vector whose element V' is f;. Then, taking logs
and rearranging the previous expressions for all b € B we obtain:
f = C+ Df, (A8)

where Cis a B x 1 vector whose b element is
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A solution to the system (A8) exists and is unique if the matrix I — D is invertible. This
matrix has an eigenvalue of zero, and therefore is not invertible, if and only if D has an eigen-
value equal to one.? The matrix D has an eigenvalue equal to one if and only if the sum of the
elements of the rows in matrix D are equal to 1. To see this, let v be the eigenvector associated
with the unit eigenvalue of D, i.e. Dv = v. If v = 1, then, by the Perron-Frobenius theorem, it
is the only eigenvector (up-to-scale) associated with the unit eigenvalue. Furthermore, if v =1,
then Y (D)yy = 1for all b € B. Conversely, if Y 3 (D)yy = 1forallb € B, thenv = 1isa
solution for the eigensystem Dv = v. But, by the Perron-Frobenius theorem, v = 11is the unique
(up-to-scale) eigenvector associated with the unit eigenvalue. Therefore, the matrix I — D is not

invertible if and only if the sum of the elements of the rows in matrix D are equal to 1.

2Proof: If 1 is an eigenvalue of D, then Dv = v for a nonzero vector v. Then (I — D)v = 0, so 0 is an eigenvalue
of I — D with the associated eigenvector v. Conversely, if 0 is an eigenvalue of I — D, then Dv = v and 1 is an
eigenvalue of D.



This sum is equal to 1 if and only if ), a;0, = 1 as:
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Therefore whenever ), a6, # 1, f has a unique solution. Also, if a, # 1 for all b € B, then the
vector of prices [P}, has a unique solution as well. Solving for P, in (A7):
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for all b € B where we used the aggregate price index 1 = [[,cp (5—:)9b to find the economy
wide constant X. The above is the closed-form solution of prices in Proposition 5. [

The sector price P, depends positively on the final good elasticity 0, reflecting that a higher
demand for goods of sector b will increase its price. It also negatively depends on the product of
productivity and misallocation A,();, and the labor supply shifter for sector b, I',. An increase in
any of both terms translates into more supply of sector b goods, either by being more productive

or by increasing the labor employed in sector b. This in turn would reduce its price.

B Derivations

In this section we provide the key derivations of the model that are not presented in the main

text. The Supplemental Material covers additional derivations.

B.1 Bargaining

We provide derivations under the baseline bargaining protocol where employers and unions
have zero outside options and an alternative leading to the same equilibrium wages.
Each establishment has different occupation profit functions (1 — a;) P, F(L;,) — w! L;,, where

the optimal capital decision has been taken. We assume that workers and establishments are



symmetric both having null threat points and internalizing the generation of rents as they move
along the labor supply curve. Establishments and unions choose wages to maximize:
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where @y, is the union bargaining power, w;; is the bargained wage at establishment-occupation,
L;, is the number of workers employed at io in equilibrium, (1 — ap)F(L;,) is the output. The
FO.C.is:
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10
capital, the output elasticity of laboris 1 — J so 1= ! 3 BZ;(L o) — F(LLi(’;O). The bargained wage is:
9F(Liy) eio 1
U — (1 —ap )P —"17 (1 —
Wio 5 ap) Py oL, ( ¢b)€zo+1+% =3
MRPL;,

where we recovered the expression from the main text.

Alternative bargaining protocol. The alternative bargaining assumption leading to the same
equilibrium wages is that employers and unions bargain over wages without internalizing
movements along the labor supply and workers” outside options are the oligopsonistic com-

e M
petition wages w;’

under the allocation with the given equilibrium wages. This alternative
protocol can be rationalized by a set up where firms have to pay workers before production
starts at the oligopsonistic wage. Then, workers would force a negotiation where they would
split the remaining rents after payments to capital. The bargaining problem would be:
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B.2 Hat algebra

Here we show how to compute the counterfactuals in general equilibrium by using revenue
productivities (TFPRs), which are a function of prices determined in general equilibrium, and
not just the underlying physical productivities. A priori, the issue is that counterfactually
changing the labor wedge changes equilibrium prices and therefore the ‘fundamental” TFPRs.

The literature on misallocation has used the TFPRs, together with a modeling assumption
on the sector price, to compute the normalized within sector productivity distribution. This
has prevented performing general equilibrium counterfactuals that also take into account pro-
ductivity differences across industries.> We show that we can: (i) do counterfactuals in general
equilibrium by writing the model relative to a baseline scenario; and (ii) compute the movement
of production factors across sectors.

Our approach is to write counterfactual sector prices relative to the baseline and to fix the
1

transformed revenue productivities Zio.* From the definition of Z;, = Pblj”’ Aj, and equation
(9), wages are: wj, = BpA(Hio, (pb)ZioLigé. Denoting with a prime the variables in the counter-
factual (e.g. P;) and with a hat the relative variables (e.g. 13;, = P—i’). The counterfactual revenue
productivity is a function of the relative price I3b and the observed revenue productivity Z;,.

Let A be the counterfactual wedge, using the definition of the transformed TFPRs the counter-

factual wages are: w!, = B\l Z:OL:0_5 Byl Z,OP1 “’7 L = In the counterfactuals Z;, is taken
as a fixed fundamental and we have to solve for sector prices relative to the baseline P,. The

system (A1) in the counterfactual is:
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where the establishment-occupation component in the counterfactual is: wj, = (BvAioZio/ (T;,I])?) Ve,

3For example, Hsieh and Klenow (2009) conduct a counterfactual where they remove distortions at the firm
level and compute the productivity gains at the sector level. The productivity gains are a result of factors of pro-
duction reallocating to more productive firms within each sector. This allows them to compute a partial equilibrium
effect on total factor productivity, i.e. keeping the production factors constant across industries. They cannot do the
general equilibrium counterfactual as they can identify only relative productivity differences within each sector
while normalizing average differences across industries. For more details, see equation (19) and the discussion
below in their paper.

4Solving the counterfactuals in levels (Section 3) requires backing out the productivities which is possible
by making some additional normalizations per sector. One could assume that the minimum physical productivity
(TFP) is constant across industries and get rid of sector relative prices by normalizing the minimum TFP per sector.
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Finally, w;, are enough to compute the employment shares, as shown in Propositions 2 and 4.

Rewriting the employment counterfactual share as in Proposition 2 but with TFPRs:
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where we substituted the identified values for the revenue productivities Z;, = z;"’; o and

amenities Z’(‘)’l‘o’” (%—;”) 5b/77. See Section C.4 of this Online Appendix for the derivation. Therefore,
it is equivalent to compute the counterfactual employment shares within a local labor market
using the observed employment shares and wedges in the baseline, or the identified amenities
and revenue productivities. We can then use the revenue productivities, which are a function
of observed wages, employment levels and wedges to aggregate the counterfactual economy at
the sector level. Following the same steps as in the baseline, the sector level system of equations
in the counterfactual is analogous to (12) but with relative variables. Solving for relative sector
prices we can compute the sector employment L;. Propositions 3 and 5 apply also in the "hat’

economy. The solution for the counterfactuals exists and is unique.

Summing the counterfactual wage w!, from (B1) to @'y, = Yz, Tiow':! and factormg out the
ebd

industry or economy wide constants we find the following relation: ®/, = &’ 1 T P ) 1579 (%) e
where &, = Yjoez, Tiow;!. Using the definition of &} = ¥, M, @/ 1/ and @' = Yo P,
we have that:
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Sector employment in the counterfactual is a function of relative prices {P,}pep and counter-
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The analogue expression for the baseline is: y;, = PleioL}O_é. To aggregate this expression note

that the revenue productivities are multiplied by a sector-level constant and cancel out,
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where ()} is a measure of sector productivity in the counterfactual relative to the productivity

under the efficient allocation A;. Aggregating up to sector level, the counterfactual output is,
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The baseline sector output is: Y, = 1/ PbeQbLl_‘s where (), is a function of baseline employ-

151(5

ment shares, (), = Zzoer ’O/Abszo|m mlb

Counterfactual output relative to the baseline is:
2p
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where ﬁb = 0}/ Using L} and (3) we get a similar expression to (A7) canceling constants:

Qb/

~ 1-9 ay s (14+08)+1(1-6) ~ (1-8)6,,
S o/ N P! 1"77 Sy PR Y o’ 1"77 b
PA T—a)(1478) A =~ (I-a;,)(1+79) ~0 Ly
b( sz)( Ul )Qb ( b b) | | pb/ v’ H Ob?/ I | < b b . (B3)

Ly beB VeB VeB Ly

Rewriting, we get a similar expression to equation (A9) in Proposition 5 but with hat variables:
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Fixed labor. Fixing employment at the sector level b, the counterfactual wage (B1) becomes:
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Fixing lower levels than b would only change the last element. Keeping total employment at the

local labor market fixed, the last term would become: (®},/1;,)"”***’. The constant T, does not
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appear because workers can’t move across sectors. Fixing lower levels than b clearly implies
that L is equal to L. Given that L} is known we have a condition similar to (B3):
ab/

1 9b/
Ro =TT (7))

veB

Propositions 3 and 5 also apply in hat counterfactuals with fixed labor at b or lower levels.

C Identification and estimation

C.1 Identification of common parameters ;7 and ¢

We identify the across markets labor supply elasticity # and the labor demand elasticity § by
noticing that in local labor markets where there is only one establishment, the wedge A(u, ¢y ) is
constant within sectors. We denominate this type of establishments as full monopsonists. Taking
the logarithm of the labor supply that full monopsonists face: In(Lj,s—1) = 7 In(wj,) + In(T},) +
ln(FZL/ ®), where T, = TZ/ “?. Full monopsonists apply a constant markdown equal to j(s =
1) = % that in turn will imply a constant wedge A(y, ) within industry b. Their inverse

labor demand (9) in logs is:

ln(wiolszl) = ln(ﬁb) + In ((1 — (Pb) T —+ (Pbl i 5) + ln(A,-O) — 51n(Lio> + ln(Pb)

77+1 — Uy

To get rid of constants, we demean In(L;,s—1) and In(w;, s—1 ) by removing the sector b averages

per year. Denoting with In(X) the demeaned variables, we rewrite (13) and (14) as:

In(Lj,) = nn(w;,) +In(T;,), In(w;,) = —8In(Liy) + In(A;). (C1)

The above system is a traditional demand and supply setting and suffers from simultaneity bias

and is under-identified. The variance-covariance matrix of <ln(Li0),ln(wio)> gives us three
moments from the data, the system above has five unknowns, which are # and §, plus the
three components of the variance-covariance matrix of the structural errors m and m
Therefore, in absence of valid instruments that would exogenously vary either the supply or
demand equations in (C1) we can not identify the elasticities through exclusion restrictions.

We impose restrictions on the variance-covariance matrix of the structural errors while ex-

12



ploiting the differences in the variance-covariance matrix of the employment and wages across
occupations. This way of achieving identification is known in the literature as identification
through heteroskedasticity (Rigobon, 2003). We classify our four occupations into two broader
categories S € {1,2} which we denote as blue collar and white collar. Our identification as-
sumption is that the covariance between the transformed productivity In(A;,) and amenities
ln(—Tio), that we denote o4, is constant within each category S. Having the same elasticities
across occupational groups within the categories, and the assumption of common covariance
of the structural errors within broad categories, we can achieve identification. While the four
occupations give us 12 moments, the unknowns are also 12: § and 7, plus 2, the broad category
covariances, plus 8, the variances of the transformed productivities and amenities for each of

the four occupations. We can rewrite the system (C1) as:

In(T;) = In(Liy) — nIn(w;,), In(A;) = 6In(L;y) + In(w;,). (C2)

Defining an auxiliary parameter § = —4J and using our identifying assumption car,s = 0ar s =

oar,s for occupations that belong to the same category S, the system is:
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This system only allows us to identify # and 4. Denote by Qg = Q,5 — Oy the difference
between the variance covariance matrix of wages and employment within category S, Ag the
difference in the covariance matrix of the structural shocks. Let wjj s be the element on ith row
and jth column of Qg. The system of differences is: As = DQgDT, VS € {1,2}. With the

identification assumption of equal covariance within category, we have that:

_ wips —0wiys

As12 =0=—nwans+ (1+ ’75)6012,5 - 5~w11,s = 1= , VSe{1,2}

Wy,s — 0Wips
Equalizing the above across both occupation categories we get a quadratic equation in §:

2
0% [wi1,1w120 — W11 pwW12,1] — 0w, 1w — W11 pW0 1] + Wi21W222 — Winpwxn1 = 0.  (C3)
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This is the same system as the simple case with zero covariance between the fundamental
shocks in Rigobon (2003). Different to him, ()g is not directly the estimated variance-covariance
matrix of each of the 4 occupations but rather the matrix of covariance differences within cate-
gory S. As mentioned by Rigobon (2003) there are two solutions. One can show that if 6* and
n* are a solution then the other solution is equal to 6 = 1/4* and 7 = 1/*. We have that by
assumption 7 is positive while ¢ is negative. Therefore as long as the two possible solutions for

¢ have different signs, we just need to pick the negative one.

C.2 Validation of the identification of ¢,

In this section, we validate our identification strategy of the within-labor market labor supply
elasticities via simulations. We perform 1,000 simulations of an economy populated with 200
local labor markets for 14 years. The number of competitors in the local labor market follows
an exponential distribution with mean 4 and standard deviation of 1, and the logarithm of
productivities and amenities are normally distributed with means of 1 for both and standard
deviations of 0.8 and 0.1 respectively. Population is assumed to be symmetrically distributed
across local labor markets. We simulate productivities, amenities and number of competitors
in local labor markets of the Food sector. We solve for each local labor market independently of

1/1+€b(5 .
) for each establishment.

aggregates and characterize w;, = (T.l/g” AioAio

We estimate equation (15) in the simulated equilibrium by regressing the logarithm of em-
ployment on log wages. We control for the strategic interactions by introducing local labor
market fixed effects and therefore only use within-local labor market variation to identify the
local elasticity of substitution. Figure C1 presents the bias of the IV estimates when we in-

strument for contemporaneous log wages by a proxy of establishment revenue productivity:

~ PyY; : . . .
Aot = % The figure shows that even in the presence of amenities, which are labor supply

iot

shifters that correlate with wages, our identification strategy recovers the local elasticities of

substitution as the density is centered around 0.
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Figure C1: Bias of estimated ¢,
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Note: Density of the difference between the estimated local elasticity of substitution and the true parameter
when simulating the model for sector 15 Food.

C.3 Identification of ¢,

We identify the sector specific workers bargaining power by constructing the model counter-

.7 oM By Xioez, WiotLiot
parts of the sector labor share per year t: LS} (¢p,) = Trocz, WiotLiot /A hio,70)

across time industry labor share such that: IE; [LSM(¢,) — LSD] = 0, where LSE is the labor

. We target the average

share of sector b at time ¢ that we observe in the data. The wedge A(u;, ¢p) is increasing in
¢p, and LS¥!(¢p) is increasing in ¢;, as well. Therefore, if a solution exists with ¢, € [0,1] it is

unique.

C.4 Amenities

We still need to recover establishment-occupation amenities while ensuring that in equilibrium

the wages and labor allocations are the same as in the data. Using the labor supply (7), we

Sio|m

can back out amenities, up to a constant: T;, = () ®,,,. We proceed by normalizing one

local labor market as the allocation of resources is independent from this normalization. We

denote the market that we normalize as 1. The relative employment share of market m with

/¢y
respect to the normalized one is: %—’“ = cb’”/g % The local labor market aggregate is then:
1 q>z v L1
. Lmr ﬂ/gb/ Sb/” . . . . . S ‘ Lm 8}7/’1
D, = (Tlﬁq)l ) . Substituting into the amenity: T;, o« (wl;;"gb (F_b) .
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Figure C2: Model Fit Non Targeted Moments

1.21 . 19.26 4
0.94 5 19291
e}
e
<
$ 19.201
p
(@]
S
19.17
03 0.4 05 06 1914 1996 2000 2004
Model Year
(a) Sub-industry labor share (b) Aggregate VA. Model (dashed blue), data
(red).

C.5 Non targeted moments

Panel (a) of Figure C2 presents 3-digit industry labor shares per year. The horizontal axis shows
model generated moments, while the vertical axis has the corresponding observed moment in
the data. If the fit was perfect, each dot would be on the 45 degree line. Each color represents a
2-digit industry. We see that most of the dots are aligned around the 45 degree line.

Panel (b) shows the model matches the evolution of aggregate value added. Since there
is a strong link between production and wage bill and the model matches wages and labor

allocations exactly, it also has a good fit of the value added.

D Counterfactuals

We present additional results on the implications of labor market power on urban-rural differ-

ences and model extensions allowing for endogenous labor force participation and agglomera-

tion forces.

D.1 The effect of labor market power on urban-rural differences

Figure 4 suggests an important labor reallocation from rural areas to cities in the counterfactual

without unions. This section explores the impact of employer and union labor market power
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Table D1: Wage Gap

Rural Wage Urban Wage Gap (%)
Baseline 33.319 45.210 36
Counterfactual. Oligopsony 24.592 36.861 50
Counterfactual. No wedges 49.486 60.675 23

Note: Wages in constant 2015 euros. Urban: 10 biggest commuting zones: Paris, Marseille, Lyon, Toulouse, Nantes,
and the Paris surrounding areas of Boulogne-Billancourt, Creteil, Montreuil, Saint-Denis and Argenteuil. The rest
are considered as Rural. Wages are employment weighted averages per location in 2007.

on the urban-rural wage gap.” Table D1 presents wage levels and the urban-rural wage gap.
Both urban and rural areas experience important wage changes in the counterfactuals. Under
oligopsonistic competition, the urban-rural wage gap amplifies from 36% to 50% and is cut up
to 23% without labor wedges. This reveals that labor market distortions account for more than

a third of the urban-rural wage gap.

D.2 Extensions

The main counterfactual assumed that the total labor supply was fixed and there were no ag-
glomeration externalities. Here we present results from counterfactuals that relax these as-
sumptions allowing for an endogenous labor participation decision, and for agglomeration

forces. All the details are left for the Supplemental Material.

D.2.1 Endogenous labor force participation

In the extension with endogenous labor force participation decisions we assume workers can
decide between working and staying at home. In the latter case, they earn wages related to
home production which is now an endogenous choice.

Table D2 shows the results of the counterfactuals with endogenous labor force participation.
Introducing this margin induces higher output losses than in the baseline (Fixed L). The coun-
terfactual output change without unions is —1.42% as the total labor supply decreases by 0.98%.
In contrast to the output decomposition in Table 4, 40% of the losses come from employment.

This extensive margin of adjustment in the total labor supply amplifies the original differences

5In the Supplemental Material we further explore the effect on employment changes over time.
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Table D2: Counterfactual: Endogenous Participation

Contribution AY (%)
AY (%) A Prod (%) AL (%) GE Prod Labor

Fixed L -0.48 -0.95 -20 200 -80
Endogenous participation (EP)

Oligopsony A(y,0) = uip -1.42 -0.95 -0.98 -7 67 40
No wedges A(1,0) =1 2.61 1.33 1.01 6 52 42
Bargain A(1, ¢p) = 1+ @p125 2.63 1.33 1.06 6 51 43
EP Mobility within sector

Oligopsony A(u,0) = pip -1.86 -0.95 -1.02 -1 51 50

Notes: Results in percentages. The first three columns are changes relative to the baseline. AY: aggregate output,
A Prod: aggregate productivity from decomposition (18), AL: aggregate employment. Last three columns present
the contribution from decomposition (18) to output gains. Fixed L: main counterfactual with oligopsonistic com-
petition, under free mobility of labor and fixed total labor supply. All the other counterfactuals in this table allow
for endogenous labor force participation. Oligopsony: the first instance allows for free mobility of workers while
the second one keeps sector workers (employed and unemployed) constant, No wedges: wedges equal to 1 (perfect
competition), Bargain: standard bargaining framework.

in output gains across counterfactuals. In particular, output gains without labor wedges are
as high as 2.61% because total labor force participation is increased by 1.01%. Despite featur-
ing high wage changes, the differences in total employment are minor in the counterfactuals
because we assume that workers have idiosyncratic shocks to stay out of the labor force.

Table D2 shows that sector reallocation contributes to the negative output effects of oligop-
sonistic competition as it constitutes 40% of the output loss. When fixing total sectoral labor
force—employed and unemployed—output changes by —1.86%, which is roughly 30 percent

higher than the free mobility counterfactual.

D.2.2 Agglomeration

We extend the model to include agglomeration forces at the local labor market level. We assume
that the agglomeration effect is a local labor market externality with elasticity (1 — a;).

Table D3 summarizes the counterfactuals for different values of y under oligopsonistic com-
petition, free mobility and fixed total employment. As 7y becomes higher, the more important
are the agglomeration forces and the more contained are the output losses. The reason behind
this result is that increasing 7y the local labor market employment L,, becomes more important

in equation (I4). Consequently, differences in baseline employment levels across local labor
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Table D3: Counterfactuals: Agglomeration. Oligopsony

Contribution AY (%)
AY (%) A Prod (%) GE Productivity Labor

No Agglomeration -0.48 -0.95 -20 200 -80
Agglomeration

v =0.05 -0.47 -0.99 -16 209 -92
v=01 -0.46 -1.02 -13 219 -106
v=02 -0.45 -1.08 -4 240 -136
v=025 -0.44 -1.11 1 252 -154
v¥=03 -0.43 -1.13 8 265 -172

Notes: Results in percentages. AY: change of aggregate output relative to the baseline, A Prod: change in aggregate
productivity from decomposition (18). Last three columns present the contribution from decomposition (18) to
output gains. No Agglomeration: main counterfactual under oligopsonistic competition, free mobility of labor, fixed
total labor supply and no agglomeration forces. All the other counterfactuals in this table allow for agglomeration
within the local labor market while workers are freely mobile and total employment is fixed. We present different
counterfactuals depending on the agglomeration parameter 7.

markets amplify their productivity differences. Supplemental Material IV presents the agglom-

eration counterfactuals without labor wedges where baseline output gains are amplified.

E Empirical evidence

Here we provide the link between the reduced form and our structural framework. We also

present additional results, robustness checks and results on rent sharing elasticities.

E.1 Labor market power and wages
E.1.1 Instrument: Mass layoff shock

The mass layoff shock instrument intends to capture the effect of a negative idiosyncratic pro-
ductivity shock on close competitors. To provide some intuition, it will be helpful to focus on a
local labor market with only 2 competitors. Using Proposition 2 and getting rid of subscript o

and assuming constant amenities for simplicity, the employment share of establishment 1 is:

€

TFep
<)\(51\m)A1) oo
S1)m = g T (ET1)

</\(51|m)A1> g (A(l - 51|m)A2) e
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where the denominator is the aggregator ®;,. This equation completely characterizes the equi-
librium in m: {s1),, 1 — S1} }-
The above implicitly defines s;,, as a function of Ay and A(g(sy),,)), where g(sy),,) = 51|, OF

8(s1jm) = 1 — $1};p- We can represent the system as: F (51|m/ Ay, A(g(sl|m))). Using the implicit

function theorem we have that: dsiu/dA, = — aaFT(; gfl (I') . Developing the partial derivatives:
() o & P
= P2 "% A(1-— Tred A1
A, " g (LTS T AT <0,
oF(+) 2 & a)\‘(51|m) e 1 ks g 9
= A b D, — A ¥
031 |m " 14epd Osqpy <A(Sl‘m) 1) As1m) ™ P (A(S”m) 1) 1+¢e0 ™
] OA(S1) =L OA(1 — sqy,)
T+eyo -1 lm/ _ T+epo _ -1 1m) |
[(A(s1m>A1) M) ™1 =55, = (ML= sy)d2) T AL =) G| -1

OA (1)) OA(1 = S1pm)

—_5 _ I m) -1 B L OAL = sy) |

1 +£b(551|m(1 “iim) { 951 | Asapn) " AL = 51j) (1 — 51jm) L=<t

where we used (E1) and the fact that 3)5(5511;”) < 0 and % < 0. We therefore have that:

dsl‘m
A,

1
< 0. Abstracting from market level constants, log(w;) = </\(sl‘m)A1> "’ We have:

dlog(w;)  dlog(w) N dlog(wy) 481 |m
dAz - aAz 351|m dAZ

alog(wl) alog(/\(S”m)) dsl\m >0

\alog():r(sum))J aS‘ljm ) dAz/
>0 <0 <0

= 0

When a shock occurs to a competitor’s productivity, the covariance between employment
shares and log wages becomes negative. Using an IV regression, we identify the reduced-
form effect which is different from the structural estimate holding everything else constant. As
explained in Section 4.2 of the main text, strategic interactions can trigger responses from other
market participants, which changes the underlying environment. However, as explained by

Berger et al. (2022), the reduced-form estimate is still informative of the structural response.

Definition of a mass layoff. The definition of a mass layoff is firm-occupation specific. Denote
by ML the set of firm-occupations with a national mass layoff. That is, firm-occupations with

all the establishments suffering a mass layoff. Defining a cut-off value x, we identify a firm-
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occupation j € ML if: L;,;/L;, 1 < x Vi belonging to firm j. A local labor market is identified
as shocked D,,; = 1 if at least one establishment at the local market belongs to a firm in ML.
We instrument the employment share of the establishments of firm-occupations in j ¢ ML
by the exogenous event of a firm in the local labor market having a negative shock. We restrict
the analysis to non-shocked multi-location firm-occupations with at least one establishment
in a market where a competitor has suffered a mass layoff and another establishment whose

competitors do not belong to firms in ML. The first stage is:

Siolmt = Yy(i),0t T ON(i)t T ¥ Dt + €iot

where 9y;) . is a firm-occupation-year fixed effect and dy ;) is a commuting zone-year fixed

effect. Using the fitted values, the second stage is:

10g(Wio,t) = Yy(i) 0t + ON(i)t + & Siofmt + Hiot (E2)

E.1.2 Robustness checks

This section presents robustness checks of the reduced form evidence. First, we consider a
different instrument for the employment shares and we change the main specification by taking
commuting zone fixed effects. The results in the main text are with commuting zone-year fixed

effects. Second, we present a robustness check to a different definition of local labor markets.

Instrument. Panel (a) of Figure E1 shows results when the new instrument is not binary and
takes into account the original employment share of the mass layoff establishments. Panel (b)
of the same figure shows the results using the main text speciication but with commuting zone
tixed effects. Results are qualitatively unchanged from the baseline in both cases.

We build an additional instrument by lagged concentration measures. Table V1 in the Sup-

plemental Material shows the results that qualitatively are similar to the baseline results.

Controlling for labor demand. When there are decreasing returns to scale, establishments
labor demand has a negative slope. Thus, an increase in the employment level would imply
a movement along the labor demand curve and lead to wage reductions. To take into account

the potential effects of changes along the labor demand curve after the mass-layoff shock, we

21


https://mzerecero.netlify.app/working_papers/union_firm_supp_material.pdf
https://mzerecero.netlify.app/working_papers/union_firm_supp_material.pdf

Figure E1: Robustness
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Notes: Point estimates and 95% confidence bands of the OLS and IV exercises on the y-axis. The x-axis presents
different thresholds x that define a mass layoff shock. In all cases we focus on non-affected competitors (not
suffering a mass layoff shock). The instrument in Panel (a) is the presence of a mass layoff shock firm in the
local labor market interacted with the employment share of the affected firm. Panel (b) presents the results with
commuting zone fixed effects. For Panels (c) and (d) the specification is equation (E3). The figure in Panel (c)
controls directly for log(L;,), while Panel (d) instruments the logarithm of employment with its lagged value.

control for the employment level as in the following model:

log(Wio,t) = BSio|m,t + 1108 (Liot) + Py(i0r + ON(i) ¢ T Eioyt » (E3)

where log(w;, ;) is the log average wage at plant i of firm j and occupation o at local labor
market m in year t, s, ; is the employment share of the plant out of the market m, log(Lio)
is the log of the establishment-occupation employment, ;) , ¢ is a firm-occupation-year fixed
effect, o)+ is a commuting zone-year fixed effect and €/, is an error term.

There are two potentially endogenous variables, s, ; and log(Ljo¢), so we follow two ap-

proaches. First, we instrument s;,,,, , with the presence of mass-layoff shocks in the local labor
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market and add the contemporaneous logarithm of employment as a control. Even if this last
instrument would not satisfy the standard exclusion restriction, we can still get a consistent
estimate of § with a different conditional mean independence assumption. Let Z be the mass-
layoff shock instrument, and W is the vector of controls, including the log employment and the
fixed effects. Then, if E (e|Z, W) = E (e|W) = W¢ we still obtain a consistent estimate of 8 us-
ing the instrument.® In the second approach, we use lagged values of the log employment as an
instrument instead of its contemporaneous value. Panel (c) of Figure E1 presents the estimates

for B estimating the model (E3) using the first approach and Panel (d) the second approach.

E.2 Labor market concentration and the labor share

We establish the relationship between aggregate concentration measures and the labor share.
A standard measure of concentration is the Herfindahl-Hirschman Index (HHI). The HHI of
market m at time t, HHI,;, is the sum of the squared employment shares of the plants present
in m at a given year. The labor share at the 3-digit industry level, LSy, is the ratio of the wage
bill over value added at time t. Due to data restrictions of observing value added only at the
firm level, we cannot compute labor shares at the local labor market level. We therefore build a
sub-industry concentration index HHI; by taking the employment weighted mean of HH I,

across different local labor markets.” We run the following linear regression:

log(LSh,t) = éb/t + IB log(Hth,t) + ‘C'h,i" (E4)

Table III3 in the Supplemental Material complements the results from Table 2 in the main

text and confirm that more concentrated sub-industries have a lower labor share.

®Proof: Let the regression be y = Bs + W9 + €. Assume that E (¢|Z, W) = E (e|W) = W¢. This implies: y =
Bs+Wy+e—E (elW)+E (e|W) =Bs+W(7+¢) +¢ whereé = e —E (e|W). Then E (€|Z, W) = E (e|Z, W) —
E (e/W) =E (¢|Z,W) — E (¢|Z, W) = 0. Thus, an IV regression gives consistent estimates of g, (7 + ¢).

"The HHI at market m and year t is: HHI,; = YieT,, sfo‘m, ; Where shares at the market are accounted as shares
of full time equivalent employees and Z,, ; is the set of all firms in the sub-market m at year t. The sub-industry
concentration is: HHI;; = m Ymem,, HH IthL—’;::, where |M};| is the number of local labor markets that belong

to hin t, Ly is the local labor market employment and Ly, is the 3-digit industry employment.
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Table E1: Union Density and Collective Bargaining Coverage

Country Union Density Coverage Country Union Density Coverage
Western Europe Southern Europe
Austria 27.7 98.0 Italy 36.4 80.0
France 9.0 98.5 Spain 16.8 80.2
Germany 17.7 57.8 Americas
Netherlands 18.1 85.9 Canada 29.3 30.4
Switzerland 16.1 49.2 Chile 15.3 19.3
Northern Europe United States 10.7 12.3
Finland 67.6 89.3 Asia & Oceania
Ireland 26.3 33.5 Australia 15.1 59.9
Norway 49.7 67.0 Japan 17.5 16.9
United Kingdom 25.0 27.5 Korea 10.0 11.9

Notes: Year 2014. Variables in percents. Union Density: unionization rate (unionized workers relative to total em-
ployment), Coverage: collective agreement coverage (ratio of employees covered by collective agreements divided
by all wage earners with the right to bargain). OECD data from administrative data except for Australia, Ireland
and the United States which are based on survey data. Regions according to the U.N. M49 area codes.

E.3 Unions

Table E1 presents union density and coverage statistics for several countries.® France has the

highest coverage.
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