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… but no firm is really “large” in Hopenhayn-Rogerson — each firm is measure zero

■ In the data, many labor markets are dominated by a handful of “large” firms 
• The wage HHI of a local labor market is 0.11-0.35 on average. 

- “Effective” number of firms: 3-9 

• Local labor market: 3-digit NAICS  commuting zone×

■ Natural to expect that these firms exploit labor market power

■ Today: a model of oligopsony in the labor market
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General Equilibrium Oligopsony Model 
 
— Based on Berger-Mongey-Herkenhoff (2022)
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Environment

■ Static model 

■ Representative family 

• Continuum of labor markets  
• Labor market  has a fixed number of firms  
• Continuum of workers within a family, choosing where to work  

■ Firms 

• Each firm produces final goods using  

■ Markets 
• Local labor market: Cournot competition for labor

j ∈ [0,1]
j i ∈ {1,2,…, Mj}

(i, j)

yij = z1−α
ij nα

ij

4



Representative Family
■ A mass  of workers within a family 

■ Each worker  has efficiency unit of labor  when working at  

■ The family solves 
 
 
 

■ Assume the distribution of  follow nested Fréchet (GEV) 
 
 
with 

L

l ∈ [0,L] ϵij(l) (i, j)

ϵij(l)

η > θ
5

max
C,{𝕀ij(l)}

C

s.t. C = ∫ 1
0

∑Mj
i=1 ∫ L

0
wijϵij(l)𝕀ij(l)djdl + Π

Pr ({ϵij(l) ≤ aij}ij) = exp [−G ({aij}ij)], G({aij}) = ∫ 1
0 (∑Mj

i=1 a−(η+1)
ij )

η + 1
θ + 1

dj



Representation Result
■ The family’s problem can be equivalently represented as 

 
 
 
 
where  
 

• : share of workers working for firm  in market  
• : average efficiency of workers in , and it captures selection:  

            more workers work in   average efficiency of workers worsens 
• See Donald-Fukui-Miyauchi (2024) Appendix D for a proof

ℓij i j
Sij (i, j)

(i, j) ⇒

6

max
C,{ℓij}:∑ij ℓij=1

C

s.t. C = ∫ 1
0

∑Mj
i=1 wijℓijSij({ℓij})dj × L + Π

Sij({ℓij}) = ( ℓij

∑i ℓij )
−1/(η+1)

(∑i ℓij)
−1/(θ+1)



Nested CES Labor Supply System
Solutions: Given a vector of wages, ,{wij}ij

■ The share of workers who choose to work in  is  
 
 
 
 
 

(i, j)

7

ℓij({wij}ij) = (
wij

wj )
η+1

( wj

W )
θ+1

where wj ≡ [∑
i

wη+1
ij ]

1/(η+1)

, W ≡ [∫
1

0
wθ+1

j dj]
1/(θ+1)



Nested CES Labor Supply System
Solutions: Given a vector of wages, ,{wij}ij

■ The share of workers who choose to work in  is  
 
 
 
 
 

(i, j)

■ The efficiency units of labor supply for  is (i, j)
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ℓij({wij}ij) = (
wij

wj )
η+1

( wj

W )
θ+1

where wj ≡ [∑
i

wη+1
ij ]

1/(η+1)

, W ≡ [∫
1

0
wθ+1

j dj]
1/(θ+1)

nij({wij}ij) ≡ ℓijSij({ℓij})L = (
wij

wj )
η

( wj

W )
θ

L



Oligopsonistic Labor Market
■ The inverse labor supply function is 

 
 
 
 
 

8

wij({nij}) = (
nij

nj )
1
η

( nj

N )
1
θ

nj ≡ [∑
i

n
η + 1

η
ij ]

η
η + 1

, N ≡ [∫
1

0
n

θ + 1
θ

j dj]
θ

θ + 1



Oligopsonistic Labor Market
■ The inverse labor supply function is 

 
 
 
 
 

■ Firms engage in Cournot competition, taking competitor’s hiring as given,  n−ij = n*−ij
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wij({nij}) = (
nij

nj )
1
η

( nj

N )
1
θ

nj ≡ [∑
i

n
η + 1

η
ij ]

η
η + 1

, N ≡ [∫
1

0
n

θ + 1
θ

j dj]
θ

θ + 1

max
nij

z1−α
ij nα

ij − wij(nij, n*−ij)nij



Oligopsonistic Labor Market
■ The inverse labor supply function is 

 
 
 
 
 

■ Firms engage in Cournot competition, taking competitor’s hiring as given,  n−ij = n*−ij

• General solution: 
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wij({nij}) = (
nij

nj )
1
η

( nj

N )
1
θ

nj ≡ [∑
i

n
η + 1

η
ij ]

η
η + 1

, N ≡ [∫
1

0
n

θ + 1
θ

j dj]
θ

θ + 1

max
nij

z1−α
ij nα

ij − wij(nij, n*−ij)nij

wij = μij × αz1−α
ij nα−1

ij , μij ≡
εij

εij + 1
, εij ≡

d ln nij
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Oligopsonistic Labor Market
■ The inverse labor supply function is 

 
 
 
 
 

■ Firms engage in Cournot competition, taking competitor’s hiring as given,  n−ij = n*−ij

• General solution: 
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Wage Markdown
■ With our functional form assumption, the labor supply elasticity takes the form of 

 
 
 
where  
 
 
 
is the labor market share of firm  in market  

1. Competitive labor market:  so that  
2. Monopsonistic competition within a market :  so that  
3. Monopsony within a market :  so that  

■ See also Atkeson-Burstein (2008)

i j

θ, η → ∞ εij → ∞
j sij → 0 εij → η

j sij → 1 εij → θ

9

εij(sij) = [ 1
η

(1 − sij) +
1
θ

sij]
−1

, μij(sij) =
εij(sij)

εij(sij) + 1

sij =
wijnij

∑k wkjnkj
(1)



Equilibrium System
■ Relative employment between  and : 

 

■ Solving for  gives 
 

■ Substituting into (1) gives the system of equations in terms of  
 
 
 

■ Given , one can immediately obtain 

i k

nij /nkj

{sij}

{sij} {wij, nij, ℓij}
10

sij =
(μij(sij)z1−α

ij )
1 + η

1 + η(1 − α)

∑k (μkj(skj)z1−α
kj )

1 + η
1 + η(1 − α)

nij

nkj
= (

wij

wkj )
η

= (
μij(sij)z1−α

ij nα−1
ij

μkj(sij)z1−α
kj nα−1

kj )
η

nij

nkj
= (

μij(sij)z1−α
ij

μkj(skj)z1−α
ij )

η
1 + η(1 − α)



Equilibrium System
The equilibrium  solve 

■ Proof: Relative employment between  and : 
 
 
 

■ Substituting into (1) gives the expression 

■ Given , we can immediately compute 

{sij}

i k

{sij} {μij, nij, wij}
11

sij =
(μij(sij)z1−α

ij )
1 + η

1 + η(1 − α)

∑k (μkj(skj)z1−α
kj )

1 + η
1 + η(1 − α)

nij

nkj
= (

wij

wkj )
η

= (
μij(sij)z1−α

ij nα−1
ij

μkj(sij)z1−α
kj nα−1

kj )
η

⇔
nij

nkj
= (

μij(sij)z1−α
ij

μkj(skj)z1−α
ij )

η
1 + η(1 − α)



Implications for Labor Share
■ Define the aggregate labor share as 

 
 

■ Define the payroll weighted HHI as 
 
 

■ Result: 

12

LS =
∫ 1

0
∑i∈j wijnijdj

∫ 1
0

∑i∈j yijdj

HHI = ∫
1

0
sjHHIjdj, sj =

∑i∈j wijnij

∫ 1
0

∑i∈j wijnijdj
, HHIj = ∑

i∈j

s2
ij

LS = α [(1 − HHI)( η
η + 1 )

−1

+ HHI ( θ
θ + 1 )

−1

]
−1



Bringing the Model to the Data
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Identification
■ Key parameters:  

■ Labor supply equation with potential labor supply shifter  
 
 

■ Taking log,  
 

• With suitable instruments (labor demand shifter), one can identify  
1. Berger-Mongey-Herkenhoff (2021): changes in state corporate taxes 
2. Felix (2023): changes in tariffs

(θ, η)

ξij

(θ, η)

14

nij({wij}ij) = ξij (
wij

wj )
η

( wj

W )
θ

L

log nij = η log(wij) + (θ − η)log wj − θ log W + log L + log ξij



Estimation Results

■ BHM’s implementation: US Census LBD data 

■ Market: 3-digit NAICS  commuting zone 

■ Estimates: ,  

■ With  in 2014, the model implies 30% aggregate wage markdown

×

η = 10.85 θ = 0.42

HHI = 0.11

15



Labor Share

■ Can the changes in concentration explain the changes in labor share?
16



Labor Share Increases due to ΔHHI
■ Fix  and feed the changes in  over time(η, θ, α) HHI

17
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labor market concentration are unlikely to have contributed to the declining labor 
share in the United States (e.g. Karabarbounis and Neiman 2013).

VI. Conclusion

We measure oligopsony in administrative US Census Bureau data through the 
lens of a structural model. By doing so, we make several contributions. We develop a 
general equilibrium model of labor market oligopsony that combines differentiation 
of jobs via preference heterogeneity and concentrated labor markets. We prove that 
the model is block recursive and provide a  closed-firm link between labor market 
concentration and labor’s share of income. We show how to estimate the underlying 
preference parameters that govern labor market power in the presence of strategic 
interactions. We provide novel measures of firm  size-dependent labor supply elastic-
ities. We rationalize empirical evidence suggestive of oligopsony by quantitatively 
replicating two empirical papers. A monopsony version of our model does not rep-
licate these studies. Under a variety of aggregate preferences, we  compute output 
losses of 5 to 20 percent from labor market power. These provide upper bounds on 
the welfare effects of policies that might mitigate labor market power. We leave to 
future work how these may be affected by additional considerations such as skill 
heterogeneity and entry and exit. We show that more than half of the gains are 
attributable to misallocation by using a novel representative agent counterpart of 
our economy. Lastly, we show that the model relevant measure of concentration is 
the payroll weighted  wage-bill Herfindahl, which we measure, and use to show that 
changes in labor market concentration are unlikely to have contributed to a falling 
labor share in the United States.

We believe our framework and empirical findings provide many avenues for 
future research. By establishing the empirical relevance of our framework through 

Figure 11. Change in Labor Share Attributable to Change in Payroll Herfindahl, 1977 to 2013

Notes: Figure constructed by using estimates of payroll weighted  wage-bill Herfindahl (Figure 10 panel A) and the 
expression for labor’s share of income (17);   {γ, α, η, θ}   held fixed at values in Table 3.

1980 1985 1990 1995 2000 2005 2010

0.04

0.02

0

−0.02

Change in labor share to to " HHI t
wn

L
S t

 − 
L

S 1
97

7

Tradable sectors
Nontradable sectors
All sectors



Diverging Trends in HHI

18

sales is immaterial for the growing divergence between national and
local concentrations.15 In the online appendix, we show that all of our other
findings regarding diverging trends between national and local concentra-
tions also hold for employment as well as sales.
In summary, figures 1–4 indicate a growing divergence in national

and local concentrations that holds for broad levels of industrial and
geographic definitions. In the online appendix, we carry out and present
a large number of exercises that highlight the robustness of our findings.16

Concentration and Sample Selection

Before proceeding with the analysis and an exploration of the roots
underlying our basic fact 1, we discuss an important aspect of this fact
related to sample selection. In particular, because we omit in each year
industry-geography pairs with no establishments, the resulting unbal-
ancedpanel can create situationswhere an industry-geographypairwith

Fig. 4. Diverging economy-wide trends in employment concentration. HHI = Herfindahl-
Hirschman Index; SIC = Standard Industrial Classification. A color version of this figure
is available online.

126 Rossi-Hansberg, Sarte, and Trachter

Source: Rossi-Hansberg, Sarte, & Trachter (2021)



Direct Test of the Mechanism
1. Do exogenous changes in concentration move wages in the local labor market? 

• Yes! (Arnold, 2021) 

• M&As at the national level  quasi-exogenous changes in local concentration 
• Wages & employment decline in markets with increased labor market concentration 

⇒
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Direct Test of the Mechanism
1. Do exogenous changes in concentration move wages in the local labor market? 

• Yes! (Arnold, 2021) 

• M&As at the national level  quasi-exogenous changes in local concentration 
• Wages & employment decline in markets with increased labor market concentration 

⇒

2. Do exogenous changes in your competitor’s wages move your wage? 
• No! (Derenoncourt & Weil, 2024) 
• Company-wide voluntary minimum wage increases 

(a) raise wages and retention of the company that implemented it… 
(b) …but have no effect on wages and hiring of the competitors
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The Rise of Large Firms
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100 Years of Rising Concentration in the US
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with circles shows the share of top corporations by net income in total corporate net 
income (restricting to those with positive net income). The red line with diamonds 
shows the share of top corporations by receipts in total corporate receipts. The blue 
line with triangles shows the share of top corporations by assets in total corporate 
assets. Finally, the blue cross shows the share of equity accounted for by top corpo-
rations sorted on equity, available for two years in the early 1920s; these data points 
align closely with the top share by net income that covers those early years.

The persistent upward trend in top shares is observable across series. For instance, 
the top 1 percent share by assets increased by 27 percentage points between 1931 
and 2018 (from 70 percent to 97 percent), the top 1 percent share by receipts rose 
by 20 percentage points between 1959 and 2018 (from 60 percent to 80 percent), 
and top 1 percent share by net income grew by 19 percentage points between 1918 
and 1974 (from 60 percent to 79 percent). Top shares by assets and by receipts have 
correlations over 0.9, and top shares by net income have correlations of around 0.7 
with the other two series.

Figure 2 presents two more aggregate trends: the share of the top 1 percent among 
the top 10 percent (left panel), and the share of the top 0.1 percent among the top 1 
percent (right panel). These series show the evolution of the far right tail of the size 
distribution. As discussed in Section  I, they address the concern that some small 
firms at the bottom of the size distribution may not be active yet influence the num-
ber of firms and correspondingly the top 1 percent share. The relative top shares 
should not be affected by this concern.

We present results for the main sectors (around the single-digit SIC level) in 
Figure 3. In this case, we have size bins of corporations by assets, receipts, and net 
income. Concentration (as represented by the top 1 percent share) has been rising 
over the past century in most of the main sectors. The series by assets, receipts, and 
net income display consistent patterns. Online Appendix Figure IA2 shows that the 

Figure 1. Top 1 Percent and 0.1 Percent Shares: All Corporations

Notes: This figure shows the shares of the top 1 percent (left panel) and the top 0.1 percent (right panel) corpo-
rations among all corporations. The blue line with triangles shows the share of assets accounted for by top cor-
porations sorted on assets. The red line with diamonds shows the share of receipts (sales) accounted for by top 
corporations sorted on receipts. The green line with circles shows the share of net income accounted for by top 
corporations sorted on net income (restricting to those with positive net income). The blue cross shows the share 
of equity capital accounted for by top corporations sorted on equity. See online Appendix IA2.3 for details about 
variable construction.
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Figure 1. Germany and Austria: Top 1% and 0.1% Sales Share

Notes: This figure shows the sales shares of the top 1% (left panel) and the top 0.1% (right panel) companies by sales for Germany
in Panel A and Austria in Panel B. See Internet Appendix IA2.2 and IA2.5 for details about variable construction.

estimate top shares in this case, but these estimates can be less precise. Therefore, we consider the top sales

share estimates to be preliminary and suggestive. In Figure 3, we observe that the top 1% (0.1%) net output

share increased from around 0.6 (0.3) in the late 1950s to around 0.7 (0.4) in the 1980s, and the top sales

share increased mildly between the 1980s and the 2010s. The rise in top shares appears stronger before the

14

Source: Ma, Zhang, Zimmermann (2024)



Austria

23

Panel A. Germany

���

���

���

���

6K
DU
H

���� ���� ���� ���� ���� ����

7RS����)LUPV

���

���

���

���

�

���� ���� ���� ���� ���� ����

7RS������)LUPV

%\�6DOHV

Panel B. Austria

���

���

���

���

6K
DU
H

���� ���� ���� ���� ���� ����

7RS����)LUPV

���

���

���

���

�

���� ���� ���� ���� ���� ����

7RS������)LUPV

%\�6DOHV

Figure 1. Germany and Austria: Top 1% and 0.1% Sales Share

Notes: This figure shows the sales shares of the top 1% (left panel) and the top 0.1% (right panel) companies by sales for Germany
in Panel A and Austria in Panel B. See Internet Appendix IA2.2 and IA2.5 for details about variable construction.

estimate top shares in this case, but these estimates can be less precise. Therefore, we consider the top sales

share estimates to be preliminary and suggestive. In Figure 3, we observe that the top 1% (0.1%) net output

share increased from around 0.6 (0.3) in the late 1950s to around 0.7 (0.4) in the 1980s, and the top sales

share increased mildly between the 1980s and the 2010s. The rise in top shares appears stronger before the
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Source: Ma, Zhang, Zimmermann (2024)
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Panel A. Denmark
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Panel B. Switzerland
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Figure 2. Denmark and Switzerland: Top 1% and 0.1% Share

Notes: The red line with diamonds shows the capital shares of the top 1% (left panel) and the top 0.1% (right panel) corporations
by capital for Denmark in Panel A and Switzerland in Panel B. The blue line with circles shows the sales share of the top 1%
(left panel) and the top 0.1% (right panel) companies by sales for Denmark in Panel A and Switzerland in Panel B. See Internet
Appendix IA2.4 and IA2.7 for details about variable construction.

1980s. In our analyses of U.S. data, we also observe that rising top shares in manufacturing was stronger

before the 1980s and weaker afterwards (Kwon, Ma, and Zimmermann, 2024).

Figure 4, Panel A, shows the results for Australia. Figure 4, Panel B, shows the results for Canada. Both

15

Source: Ma, Zhang, Zimmermann (2024)
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Panel A. Denmark
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Panel B. Switzerland
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Figure 2. Denmark and Switzerland: Top 1% and 0.1% Share

Notes: The red line with diamonds shows the capital shares of the top 1% (left panel) and the top 0.1% (right panel) corporations
by capital for Denmark in Panel A and Switzerland in Panel B. The blue line with circles shows the sales share of the top 1%
(left panel) and the top 0.1% (right panel) companies by sales for Denmark in Panel A and Switzerland in Panel B. See Internet
Appendix IA2.4 and IA2.7 for details about variable construction.

1980s. In our analyses of U.S. data, we also observe that rising top shares in manufacturing was stronger

before the 1980s and weaker afterwards (Kwon, Ma, and Zimmermann, 2024).

Figure 4, Panel A, shows the results for Australia. Figure 4, Panel B, shows the results for Canada. Both
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Source: Ma, Zhang, Zimmermann (2024)



Power Law and Economic Development
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Figure 1: Right tail thickness and the level of development in OECD countries

Notes. This figure plots the right tail thickness R̃
f

t
against log GDP per capita for each country-year pair

in manufacturing, service and the whole business economy. The scatter dots are readjusted by country fixed
e↵ects, and the red lines are the linear fits. Appendix F.1 documents the details of the construction. The right
tail thickness R̃

f

t
is calculated using the OECD SBS data and with TS = 10 and TL = 250. Data on GDP per

capita are from the PWT 10.0. Three annotated countries are Lithuania (LTU), the UK (GBR) and the USA.

the positive correlation holds true for both manufacturing (see figure 1a) and service (see figure 1b).

This indicates that the thickening of the right tail is not merely a result of composition e↵ects driven

by unique features of specific sectors. The fact that the positive correlation also holds in the service

sector suggests that the underlying mechanism is not solely dependent on international trade, as

it extends to less-tradable sectors. Additionally, Appendix F.1 demonstrates the robustness of the

positive correlation in the absence of country fixed e↵ects. In other words, there are also cross-

sectional evidence supporting the notion that country-year pairs with higher log GDP per capita

exhibit thicker right tails. To conclude, this positive correlation appears to be a fundamental

characteristic of the growth process, representing a common feature across di↵erent countries.

2.3.2 the WBES

In this section, I focus on developing countries to complement with the results presented for the

OECD countries. I restrict the WBES sample to the 113 low, lower-middle and upper-middle

income countries covered by the survey. I construct the right thickness measure R̃
f

t
for each

country-year (survey year) pair based on a small firm threshold TS = 5 and a large firm threshold

TL = 100.8 Figure 2 plots the right tail thickness against log GDP per capita without any fixed

8The WBES presents truncated data including only establishments with at least 5 employees, so it is di�cult to
know the percentile of 5 employees in the true distribution. Bento and Restuccia (2021) publish data on average
establishment size by country which they compute from micro establishment data. Using their data, I find that the
average size of non-agricultural establishments are below 5 employees in 90% of the countries with log GDP below

9

Source: Chen (2023)
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Figure 2: Time-series changes in average firm size, intensive and extensive margins
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(b) Average intensive margin
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(c) Average extensive margin
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Source: Author’s calculations of Quarterly Census of Employment and Wages microdata.

tigate what drives the increase in firm size, in particular along the extensive margin,

we consider disaggregations by sector and size bins in Appendix B. Overall, the pre-

ceding empirical documentation of firm growth shows the growth in average firm size

between 1990 and 2014 is the result of high growth in creating new establishments,

particularly by very large firms and firms in the service sector. Appendix B contains

9

Average size of establishment Number of establishments

Source: Cao, Hayyatt, Mukoyama, Sager (2022)



Wrapping Up

1. Please fill out the teaching evaluation 

2. The final project is due Jan 20th 
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one of the things we discussed in the class 
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replicate one of lecture notes 4-6 and extend in a direction that you think is 
interesting 

• Option 3: 
research proposal
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