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MOTIVATION

RISING WAGE INEQUALITY SINCE 1980
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MOTIVATION

1. Consensus: Due to Technological Change (Katz-Murphy)



MOTIVATION

1. Consensus: Due to Technological Change (Katz-Murphy)

2. Since 1980: Rise of Market Power = what is role of market power for wage inequality?

® We want to understand and quantify the mechanism
® Implications for welfare and policy
1. Pure technological change in competitive markets is efficient
— only role for redistributive policy — 2nd Welfare Thm
2. If Market Power: efficiency-improving intervention — 1st Welfare Thm
— How: intervene in product market? In labor market?



MOTIVATION

Jointly estimate Technology and Market Structure to study change wage inequality:
e Technology is firm and skill-specific:

1. Estimate distribution of productivities (not just aggregates)
2. Distinguish between within vs between firm inequality

® Firms have market power

1. Market Power in goods market + labor market (rent sharing)
2. Number of competitors as residual



MAIN INSIGHTS

1. Market Power

® |ncreases Skill Premium by 13%

® Contributes 52% to increase in between-firm variance in wages

® Lowers Wage level by more than 10% (without technological regress)
— Decline in labor share is GE effect

2. Heterogeneity in firm-level TFP: explains the rest (and interacts with market power)

3. Welfare Cost: 8%
— Reducing Inequality (via reduction in market power) is Pareto efficient



SUPPLY-DEMAND FRAMEWORK: KATZ-MURPHY

® Representative firm: firm = aggregate
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where o is the elasticity of substitution
® FOCGs: profit maximization given competitive markets gives skill premium:
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® Only explanation, Skill Biased Technological Change: ’j‘—’z T

— Additions: polarization (Acemoglu-Autor) and capital intensity (KORV)



THE MODEL SETUP

ENVIRONMENT Static Economy.
® Representative Household
® Markets: i € | goods; n € N firms; j € J markets

® Two types of skilled workers: Li,;, Hjn;

PREFERENCES Household has preferences over consumption and labor supply
® Imperfect substitution, double-nested CES: more substitutable within market than between

* Consumption (Atkeson-Burstein): n >0 A
® Labor (Berger-Herkenhoff-Mongey): 7y > 0y and 7 > 0,
® Assumption: same market definition for goods and labor

e [1: aggregate profits are distributed lump-sum to household



THE MODEL SETUP

PREFERENCES Household maximizes static utility:

#L+1 Pptl
ylc- Lt LA™ t. PC = LW, + HWjy + Tl
max _ - - - - 7 s.t. = L H
CinjsLinj,Hinj oL % PH %:1

e PY,C,L,H, W;, Wy: Price, Output, Consumption, Employment and Wage indices
e Consumption and labor more substitutable within market n than between 6 : n > 60
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THE MODEL SETUP

TECHNOLOGY

o—1 o— o—1

Yinj = | (ALiniLinj) © + (AtinjHinj)
where:

® AHinj; ALinj: firm-specific productivity, from joint distribution G(Aginj, ALinj)

MARKET STRUCTURE
In each market j, N firms Cournot compete (similar results with Bertrand competition)



EQUILIBRIUM SOLUTION

HouseHOLD OPTIMALITY: goods demand and labor supply satisfy
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EQUILIBRIUM SOLUTION

PRODUCER OPTIMALITY

® The firm maximizes profits (with strategic interaction in oligopolistic markets)

Minj = max Pini(Yinj, Y=inj) Yinj — WhHinj(Hinj, H=inj)Hinj — Weinj(Linj, L—inj) Linj

inj>Linj

® The first order conditions for Hj,; (similar for Liy;):
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EQUILIBRIUM SOLUTION

PRODUCER OPTIMALITY

® The firm maximizes profits (with strategic interaction in oligopolistic markets)
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® The first order conditions for Hj,; (similar for Liy;):
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EQUILIBRIUM SOLUTION

ReLATIVE FOCs
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Rent Sharing Firm Technology Firm Labor D

® Holds at the firm level

® Need to aggregate and derive general equilibrium prices and wages.



IDENTICAL FIRMS
ANALYTICAL SOLUTION

e Skill Premium in the homogeneous case can be written as
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IDENTICAL FIRMS
ANALYTICAL SOLUTION

e Skill Premium in the homogeneous case can be written as
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QUANTITATIVE EXERCISE
DATA

® Census Data: merge LBD (revenue) with LEHD (education, employment, earnings):
® we attach firm-level information on skills from LEHD to establishment in LBD

® |n the data we observe
1. Employment (in hours, at firm level) by Skill: L, Hinj
2. Wages by Skill WL,',-,J'7 WH,',U'
3. Revenue: Rj,;

® Market structure is unobserved

® Stochastic notion of market structure, consistent with the model
® Randomly assign establishments within NAICS x Geo sector
= Market structure is like Solow residual for TFP



QUANTITATIVE EXERCISE

ESTIMATION

Input/data  Output

1. Common elasticities Whinj, Wiinj 0,1
2. Firm-specific technology  Hinj, Linj AHinj, ALinj  System of FOCs given N
3. Market Structure Rinj N




EXTERNALLY SET PARAMETERS

Variable Value Description Source
6 1.30  Between sector elasticity Deloecker et al (2021)
n 5.75  Within sector elasticity Deloecker et al (2021)
o 2.94  Elasticity of substitution Acemoglu and Autor (2011)
OH 0.25  Supply elasticity (High) Chetty et al. (2011)

o 0.25  Supply elasticity (Low) Chetty et al. (2011)




ESTIMATED ELASTICITIES

1/o <1> 1/o <1) 1/+ +<1 1>I—i—1l
Winj = —= 3 - = 7 - = w =~ = )i =linj
K RV e\ 0 o )’ a"

c G

o Data J
— Predict J .
= Data J'

O []vees Predict J’ PO




ESTIMATED LABOR SUPPLY ELASTICITIES
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SKILL PREMIUM EVOLUTION
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ESTIMATED FIRM-SPECIFIC TECHNOLOGY AHinj, ALinj
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® Variance (in levels; weighted): from 5 (1993) to 21 (2016)
— evidence of increased between-firm inequality



ESTIMATED DISTRIBUTIONS
AHinj

TECHNOLOGY In 5%
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First-Order Stochastic Dominance: Evidence of Skill-Biased Technological Change
Variance (levels; weighted): from 5 (1993) to 7200 (2016) — between-firm variance 1



BACKED OUT DISTRIBUTIONS

MARGINAL PrRODUCT IN $: In (P,-
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COUNTERFACTUAL ECONOMIES

DECOMPOSITION

1993 — 2016

2016 value Skill Premium Welfare Wy w,

Ratio % Contr.
1993 1.48 0% 100.0  100.0 100.0
N 1.51 5.0% 983 911 896
{n, 0} 1.53 8.8% 975 989 957
N, {#,0} 1.56 12.9% 959  90.1 859
A 211  1052%  209.1 2281 160.4
N, {70}, A 232 140.2% 1934  181.3 115.8
2016 N, {#,0},A LabSup 208  100.0% 2653 167.9 1198




COUNTERFACTUAL ECONOMIES

INEQUALITY: VARIANCE DECOMPOSITION

1993 — 2016
2016 value In Levels In Percentage Terms
Total Within Between Total Within Between
1993 0.80 0.07 0.73 0.0% 0.0% 0.0%
N 0.83 0.07 0.76 19.5% 2.5% 27.7%
{7,0} 0.83  0.07 0.76 17.3%  50%  232%
N, {#,0} 086  0.07 0.79 37.7%  7.0% 52.4%
A 0.92 0.12 0.80 81.5% 108.9%  68.3%
N,{ﬁ,@},A 1.01 0.13 0.88 139.8% 120.2% 149.7%

2016 N,{H,0},A LabSup 0.95  0.12 0.83  100.0% 100.0% 100.0%




CONCLUSION

® Main Findings:

® Market Power contributes
1. 13% to increase in Skill Premium
2. 52% to increase in between-firm wage inequality
— Market Power main determinant of between-firm wage inequality

® Technology: the rest, both mean (Katz-Murphy) and variance

® Large GE effect on wage Level: more than 10% drop (decline in labor share)

Resolve puzzle: decline in low skilled wages is not due to technological regress

® Welfare: 8% decline



CONCLUSION

® Main Findings:
® Market Power contributes

1. 13% to increase in Skill Premium
2. 52% to increase in between-firm wage inequality
— Market Power main determinant of between-firm wage inequality

® Technology: the rest, both mean (Katz-Murphy) and variance
® Large GE effect on wage Level: more than 10% drop (decline in labor share)

Resolve puzzle: decline in low skilled wages is not due to technological regress
® Welfare: 8% decline

® Why do we care?
Large welfare loss:

® Wage inequality is Pareto inefficient (1st welfare theorem fails)
— Policies that reduce market power affect wage inequality
® If inefficiency is addressed, less need to redistribute on equity grounds (2nd welfare theorem)
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MOoDEL FiT : WAGE DISTRIBUTION
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ESTIMATED DISTRIBUTIONS

TECHNOLOGY In Apinj, In Aninj
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ESTIMATION

LABOUR SUPPLY ELASTICITIES

To estimate the supply elasticities and disutility shifter, we rely on the inverse supply function:

11 1
In Wejnj = ¢+ <A - A> InS; + 7s InSinj  + €Sinj

s s
~—
Model Measurement error
where
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Key identifying assumptions:

E(esini) = 0,  E(In Sinj X €sinj) = 0
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ESTIMATION

A THREE-STEP PROCEDURE

Step 1: Estimate within-market elasticity, 7js, using the within-estimator:

1 —_— _
A—(In Sinj —In SJ) + (GSinj - 6Sj)
N8
In W*Sinj In Sinj

N -
|n WS’”J - In ng/ ==

Step 2: Estimate between-market elasticity, ds, using OLS

In WSinj — ﬁ?(ln Sinj —In SJ) =cCc+ g In SJ + ESinj

Step 3: Retrieve the labor supply disutility parameter, ¢g, as follow
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IDENTIFICATION
A MAPPING BETWEEN STRUCTURAL PARAMETERS AND DATA MOMENTS
The within-market elasticity is identified as follows
R |:COV(|I’I .§,~nj,|n W*Sinj):|_1
ns = =
Var(ln Sinj)

The between-market elasticity is identified as follows

; Cov(In S}, In Wg, — 7-(In Sipj — In 5;)) 1~
ST [ Var(In §)) }

The labor disutility shifter is identified as follows

ds = exp [c + (1 - 1) InS —In J"AS/%} -
Os ¢5

where ¢ is calculated as:

c= E[In Wsin; — ﬁls(ln Sinj —In Sj)] - élsE[In Si
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SIMULATION RESULTS
The results are for an economy with J =400 and / = 32

We draw the market-specific mean of firm productivity from: N(0, 25)

Within-sector variance of firm productivity is identical across sectors

TABLE: Simulation results

s Os bs fls  Os bs

65,',U' ~ N(O, 02) 65,',U' ~ N(O, 2)

True Value 2.00 1.50 10.00 2.00 1.50 10.00
OLS 199 149 9.99 199 148 9098
NLS 200 1.49 9.96 2.00 1.48 9.88

GMM* 1.95 150 10.05 2.00 1.48 9.77

* Moments: E(GHinj) = 07 E(EH,',,J' In H,'nj) = 07 E(EH,',,J'EUH H,,'nj)) =0

<<



DIFFERENCE BETWEEN NLS AND GMM

Consider a model
\/I' = g(XIaB) + €j

where we assume that
E(Yi|X; = x) = g(x,8), E(e¢)=0

NLS estimates 3 using the following moment
N

i=1 i=1

€
GMM estimates 3 using the following moment

E(Xiei)) =0 = E[Xi [Yi —g(Xi, )] ] =0

€

minzN:e? — min [Z (Y,- —g(X,-,B))Z] — E[ag(;;"’ﬁ) [Y: — g(X:, )]

=0
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