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Introduction

Growth is often accompanied by creative destruction.

In standard models, creative destruction is a benign force.

This Paper: Creative destruction can lead to significant welfare costs for workers if:

1. Labor market has frictions.

and

2. Markets are incomplete.



Preview of Results

1. Workers share asymmetrically in innovation gains and losses.

» Profit passthrough: 0.14 (own firm) vs. 0.29 (competitors).

» Higher-paid workers are most exposed.

2. A model with job-specific human capital explains this asymmetry.

» Incumbents bear displacement losses but capture only part of the upside.

3. The type of innovation matters for worker welfare.

» Internal innovation broadly benefits workers.

» Faster creative destruction can hurt high earners, despite gains ex ante.



Related Literature

Growth and creative destruction

Aghion and Howitt (1992); Peters (2020)

» Worker earnings risk and welfare with labor market frictions.
Firm shocks and worker earnings

Guiso et al. (2005); Kline et al. (2019); Lamadon et al. (2022)

» Asymmetric exposure to own-firm and competitor innovation.
Earnings dynamics and displacement

Krebs (2007); Guvenen et al. (2021)

» Creative destruction generates downside risk, especially at the top.



Roadmap

1. A motivating model
2. Creative destruction and worker earnings
3. The quantitative model

4. Worker welfare and declining business dynamism



A Motivating Model



A Minimal Model

e Aggregate output produced by a continuum of different industries j

1
Y(r) = exp/ logY;,dj
0



A Minimal Model

e Aggregate output produced by a continuum of different industries j

1
V() =exp [ log¥;,d
0

e Firms in each industry j produce different varieties v that are substitutes (¢ > 1)

c

1 . o—
Y= ( / mv,r)"cdv)
0



A Minimal Model

e Aggregate output produced by a continuum of different industries j

1
V() =exp [ log¥;,d
0

e Firms in each industry j produce different varieties v that are substitutes (¢ > 1)

c

Y, = </01 Y;i(v, t)ccldv> " where  Yj(v,t) = Q;(v,1)l(v,1))



A Minimal Model

e Aggregate output produced by a continuum of different industries j
1
Y(t)= exp/ logY;,dj
0
e Firms in each industry j produce different varieties v that are substitutes (¢ > 1)

Y, = (/01 Y;i(v, t)ccldv> a where  Yj(v,t) = Q;(v,1)l(v,1))

e Firms face a variety-specific upward labor supply

o=

Fw)y=w



A Minimal Model

e Aggregate output produced by a continuum of different industries j
1
Y(t)= exp/ logY;,dj
0
e Firms in each industry j produce different varieties v that are substitutes (¢ > 1)

Y, = (/01 Y;i(v, t)ﬁcldv> a where  Yj(v,t) = Q;(v,1)l(v,1))

e Firms face a variety-specific upward labor supply

o=

Fw)y=w

which leads to monopsony power.
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Labor Demand and Wages

e Labor Demand (incorporates markup/markdown friction)
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e Passthrough of Firm Profits to Worker Earnings:
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Degree of passthrough depends on labor supply elasticity
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Creative Destruction and Worker Earnings



Worker Earnings Data

Current Population Survey (CPS) <+ Employer-Employee Matched Earnings (SSA’s DER).
» Period: 1980-2020.
» Sample: Aged 25 to 55; drop self-employed & individuals w/ earnings below a min threshold

» Match the CPS/DER sample to Compustat firms using Employer Identification Numbers (EIN).
» Final Sample:
e Firm Panel: 12,500 firms and 132,000 firm years

e Worker Panel: 9,700 firms, 780,000 people, and 5.6 million person years.



Worker Earnings Data

» Construct age-adjusted earnings between periods ¢ and 7+ k

Z,k o W2 wage;
o D(age; )

t Jt+k — IOg

» Main outcome variable: growth in (cumulative) log earnings

0 i
Yi,z:t+h =Wirtorh = Wioy

Our specification emphasizes permanent income changes
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Creative Destruction and Firm vs Worker Outcomes

Measure degree of technological innovation using patents & their economic value:

» Kogan, Papanikolaou, Seru, and Stoffman (QJE, 2017)

Examine separately effect of own vs competitor innovation:

Y 1.1+ = ap Firm Innovationy , + by, Competitor Innovation, , + ¢, Zg + sy 1

where y Value of P
; alue of Patent;
Firm Innovation: Ap, = il -
Yreny (Zjepf,l Value of Patent/)
Competitor Innovation: Apg, = :
Zf’el\f Ky

where I denotes firm f’s SIC3 industry
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Worker Outcomes
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Worker Outcomes

w
1

Response of Worker Earnings (%)

Response of Worker Earnings (%)

(=]

! ! —4 !
3 4 5 0 1

Solid: (Incumbent) Worker Outcomes
Dashed: Average Worker Pay at Firm

13



Worker Outcomes
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Solid: (Incumbent) Worker Outcomes
Dashed: Average Worker Pay at Firm

Placebo tests: future innovation and current earnings growth
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Firm Profitability, Worker Earnings, and Innovation

Firm Outcomes

Individual
Total Payroll
Worker Profits otal Payro Employment  Pay/worker
Wage Growth (all workers)  (incumbents)

1 (@) (3) “ (5) (6)

Own Firm Innovation 0.80 6.12 5.11 3.00 3.10 2.01
(0.23) (0.59) (0.44) (0.46) (0.48) (0.65)
Competitor Innovation -1.20 -4.23 -3.95 -2.35 -3.38 -0.57
(0.41) (1.19) (1.03) (0.85) (0.86) (1.33)

e Model: Passthrough function of elasticity of labor supply.
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Firm Profitability, Worker Earnings, and Innovation

Individual Firm Outcomes
Total Payroll
Worker Profits otal Payro Employment  Pay/worker
Wage Growth (all workers)  (incumbents)
1 (@) (3) “ (5) (6)

Own Firm Innovation 0.80 6.12 5.11 3.00 3.10 2.01

(0.23) (0.59) (0.44) (0.46) (0.48) (0.65)
Competitor Innovation -1.20 -4.23 -3.95 -2.35 -3.38 -0.57

(0.41) (1.19) (1.03) (0.85) (0.86) (1.33)

e Model: Passthrough function of elasticity of labor supply.
e Data: Asymmetric profit sharing elasticities:

» Own firm innovation: 0.80/6.12 ~ 0.14

» Competitor innovation 1.20/4.23 ~ 0.29

How does passthrough vary across workers?
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Heterogeneous Average Wage Response by Income Group
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Drivers of Earnings Dynamics

Previous estimates correspond to earnings growth for the ‘average’ incumbent worker.

Next: how are these earnings changes distributed across workers ex-post?

Model how the entire conditional distribution of earnings shifts following innovation shocks
using quantile regressions (Schmidt and Zhu, 2016)

16



Response of Distribution of Earnings Growth Rates: Pooled Estimates

Firm Innovation:
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Response of Distribution of Earnings Growth Rates: Conditional on Worker Income

Response to Own Firm (%)

Response to Competitor (%)
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Likelihood of Job Loss?

Worker Earnings  Own Firm  Competitor
0-p25 -0.17 0.70
[0.14] [0.32]
p25-p50 -0.22 0.74
[0.18] [0.33]
p50-p75 -0.31 0.75
[0.12] [0.33]
p75-p95 -0.42 0.89
[0.09] [0.30]
p95-p100 -0.79 1.87
[0.22] [0.41]
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Passthrough smaller for Radical vs Incremental Innovation

A. Firm Outcomes B. Worker Wage Growth
Profit  Total Payroll ~Employment Pooled [0%, 25%) [25%,50%) [50%,75%) [75%,95%) [95%, 100%]
Own Firm, Radical (novel) | 9.25 7.70 5.59 1.09 1.29 0.12 0.96 1.50 2.31

0.99) (0.65) (0.71) 0.52) (0.74) (0.56) (0.68) (0.77) (1.17)

[11.8] [14.0] [1.3] [10.4] [16.2] [25.0]
Own Firm, Incremental (non-novel) | 3.88 3.36 1.21 0.66 -0.26 0.73 0.56 0.81 2.82

(1.01) (0.48) (0.54) (0.32) (0.50) (0.46) (0.46) 0.39) (0.66)

[17.1] [-6.72] [18.8] [14.4] [21.0] [72.6]
Competitor | -4.24 -3.98 -3.42 -1.20 -1.07 -0.89 -1.01 -1.42 -3.91

(1.20) (1.04) (0.87) 0.41) (0.48) (0.37) (0.46) (0.49) (1.00)

[28.2] [25.1] [21.1] [23.8] [33.5] [92.1]

Note: Novel patents are measured based on textual similarity to prior patents. This table compares firm and worker outcomes on a 5 year
horizon for novel and non-novel patents. Estimates and standard errors are multiplied by 100. Standard errors are in parentheses, and the
implied passthrough from profits to wages is in brackets. Passthrough (wage growth relative to firm profit responses) is substantially higher for
non-novel innovation, especially for higher income individuals, since wage growth is larger but profit responses are smaller for non-novel
patents relative to novel ones.



Thus far...

Consistent with the model:

1. Innovation by the firm, or its competitors, affects both firm profits and worker earnings.

2. Higher passthrough for higher-paid workers consistent with more inelastic labor supply.

20



Thus far...

Consistent with the model:

1. Innovation by the firm, or its competitors, affects both firm profits and worker earnings.

2. Higher passthrough for higher-paid workers consistent with more inelastic labor supply.

Outside the model:

1. Passthrough is higher for competitor than firm innovation.
2. Innovation affects skewness of earnings growth.

» Benefits and costs are concentrated to subset of workers.
3. Firm Innovation: Wage growth of incumbent workers smaller than average growth at firm

» Wage of new hires increase relative to incumbents.
4. Firm Innovation: Passthrough smaller for radical than incremental innovation

4. Competitor Innovation: Increased probability of exit.
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The Model



Quantitative Model: One Slide Summary

Workers

¢

~

A

¢

A ==
Job 1 Job K Outside
W21 (W 2ks) Option

Worker choices
» Choose job with highest w-z
» Choose effort e; supply ze eff. units
» Earnings: (w-z)!t1/@

Y

o i gih o ol
Product 1 Product Ny,
@.) o ([/‘,v, )

Production and choices (per product line)
» Higher productivity = more managers per laborer
» Post laborer wage w, manager salary s
» Internal innovation intensity /

» External innovation intensity x
A4

Skill Dynamics
< zj; mean-reverts over time

~~ Displacement = new draw of z
(as in Jones & Kim, 2018)

Potential Outcomes
No industry burst: relative prod. § unchanged

Successful internal: logQ 1 by logA

N
<

— Successful external: add product line

— Unsuccessful: Industry prod. Q1, relative prod. g/
N

Displacement: firm loses product line (at rate x+ e)
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Static Equilibrium: Monopsony Power, Productivity, and Firm Profits

Panel B: Labor Supply Elasticities Panel C: Firm Profit Margins

— LADOTErS e Managers — mm Total = Markup & Markdown - - CES Markup

Elasticity of Labor Supply
Firm Profit Margin

» More productive firms post higher wages, face less elastic labor supply = higher profit margins

» Like Peters (2020), profitability endogenous to innovation
Channel different: monopsony power, like Gouin-Bonenfant (2022) and Seegmiller (2024)
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Targeted Moments for Calibration

Firm respons

Wage passthrough

10

0

Firm outcomes (regression coefficients, 5-year horizon)

A. Own firm innovation

B. Competitor innovation

!| i

Proﬁls Emp]oymem

Profits Emplo) ‘ment

Worker earnings (passthrough coefficients)

C. Own firm innovation

H 4= du i‘l il il

D. Competitor innovation

B “- b n il h

All

[025] [25.50] [50.75] [75.95] [95,100]

B Data

All - [0.25] [2550] [50,75] [75.95] [95,100]

B Model

Key targeted moments (left)
Direct model analogues of KPSS
surprises
Other targeted moments
e FEarnings inequality (income-share
distribution)
e Job separation rates by income
e 5-yr income growth volatility
e Labor-supply elasticities by
productivity quartile from
Seegmiller (2024)
e Share of KPSS value from
textually novel patents
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Sources of Income Risk in Model

e Intensive margin: as in simple model, changes in § change wages

» Managers have more inelastic labor supply, hence larger passthrough
» Workers can partially offset by switching jobs

o Extensive margin: Loss of product line has two effects
» Displaced workers matched to a new firm.

» Get a new draw of idiosyncratic productivity (often bad b.c. new draw replaces best option)

e Background risk: Top workers more exposed to innovation since:
» Passthrough of own firm and competitor innovation is sharply increasing in gap between
earnings in current job vs next best option
» This gap is highly correlated with prior income
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Model replicates other nontargeted features of the data

e Income risk moments from Guvenen, Karahan, Ozkan, & Song (2021):

» Negatively skewed and highly leptokurtic distribution of income growth
» Sharp increase in income risk at the top of the distribution
» Skewness declines across most of the income distribution

e Sensitivity of job-loss probability to own & competitor innovation across income groups

e Negative relationship between labor share & productivity an
e Profile of income growth coefficients across horizons
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Willingness to Pay for Subsidies that increase growth 1% for 1 Year

WTP (% of 20-yr Earnings)

Raise Innovation

0.2

| |
0.4 0.6

Earnings Percentile

Use the model to compute HHs’
willingness to pay for subsidy that
increases growth by 1% for 1 year
by increasing all innovation

_ proportionally.

Assumptions: Workers have log
utility and are hand-to-mouth.

Average WTP for subsidy (as % of
20-yr earnings):

e Overall: 0.96%
e Top 20%: 0.77%

26



WTP For Subsidies that increase growth 1% for 1 Year: Different types of innovation

Raise Incremental Innovation for Incumbent Firms (/) Raise Rate of Creative Destruction (x + &)

WTP (% of 20-yr Earnings)
WTP (% of 20-yr Earnings)

\ \ \ \ | \ \ \
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1

Earnings Percentile Earnings Percentile

» WTP for entrant subsidy: -5.3% for top-decile earners
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Ex-ante vs Ex-post

Incomplete risk-sharing lowers the ex-post benefits of growth induced by innovation

» especially when driven by creative destruction

» especially for those who currently have the best match to current technology

Fixing current productivity, faster growth is accompanied by greater risk: change is risky

That said, ex-ante welfare is increasing in the amount of innovation:

» More innovation adds a level shift: shifts the whole log earnings distribution

» More creative destruction = worker productivity mean-reverts faster = less dispersion in
lifetime earnings

28



Willingness to pay for subsidies of different lengths

B: Raise Creative Destruction (X + ) C: Ex-Ante Welfare

A: Raise Innovatiorn

S S S
S < ) <
= E =
= = =
-10 +
| | | | | 90 L
1 3 5 10 20 1 35 10 20 1 35 10 20
Length of Subsidy Length of Subsidy

Length of Subsidy

C1[0-p25] [ [p25-p50] [ [p50-p75] (NN [p75-p95] M [p95-pl100]
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Declining Business Dynamism and Income Risk

Declining dynamism is well documented
(Haltiwanger, 2012; Akcigit and Ates, 2023),
especially in firm entry rates

Among incumbents, the value share of textually
novel patents has fallen from 1990s to 2010s

» Consistent w/ lower external innovation x in
model
Counterfactual exercise: fixing other parameters

» recalibrate model’s rate of creative destruction
to match decade’s novel innovation share

» compute variance of 5-year earnings growth

Value Share of Novel Patents (%)
50

40 |-

Value Share (%)

20 | | |
1980 1990 2000 2010

Year

Share of total patent value from textually novel patents:
patents w/ low similarity to prior patents from the same
firm following Kelly, Papanikolaou, Seru, & Taddy (2018)
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Model: Declining Creative Destruction Reduces Earnings Risk

Earnings-growth variance falls by around
20% from 1990s to 2010s

01
» Silver lining of declining dynamism: less 0.082 0.079
displacement risk
» Consistent with the “Great Micro 0.05 |-

Moderation” (Sabelhaus and Song, 2010;
Salgado, Bloom, Guvenen, Pistaferri, and
Sabelhaus, 2023)

Var. of 5-Year Earnings Growth

) ) 1990s (40%) Baseline (36%) 2010s (20%)
Caveat: only a local comparative static

» Many other changes over same period

» We have completely ignored labor-saving
innovations; Al may reverse this trend!
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Conclusion

Standard models: creative destruction raises growth = raises welfare

This paper: workers share in the gains and losses from creative destruction

e (ex-post) welfare impact of creative destruction is ambiguous under incomplete markets
e points to a role for policy to address redistribution induced by creative destruction
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Conclusion

Standard models: creative destruction raises growth = raises welfare

This paper: workers share in the gains and losses from creative destruction

e (ex-post) welfare impact of creative destruction is ambiguous under incomplete markets
e points to a role for policy to address redistribution induced by creative destruction

Asset Pricing:
Relevant for asset prices: exposure particularly relevant among high earners

e Helps rationalize a value premium (Kogan, Papanikolaou, Stoffman, 2020)
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Conclusion

Standard models: creative destruction raises growth = raises welfare

This paper: workers share in the gains and losses from creative destruction

e (ex-post) welfare impact of creative destruction is ambiguous under incomplete markets
e points to a role for policy to address redistribution induced by creative destruction

Political Economy: Political opposition to innovation, 1 demand for populist policies.

» Especially when most negatively impacted group has largest share of current output.
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Appendix



The passthrough of innovation to wage growth is highly related to gap between current
earnings and potential earnings in next best option

4%

0%

N
£

5-year Wage Growth

29,

Own Firm Competitor

0%25% 25%-50% 50%75% 75%-95% 95%100%  0%25% 25%-50% 50%75% 75%-95% 95%-100%
Percentile of Gap Between Best and Second Best Offer
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Details: Worker Earnings are Leptokurtotic

log density of 5-year wage growth

Model

D038 $D:078
1009 ‘siewness: 076 1071 Seewness: 125
.é- Kurtosis: 4.65 Kurtosis: 9.51
g 0.10
[a) 0.1
5 0.01
8

-2 1 0 1 2

Data

- -2 1
5 Year Log Earnings Growth

- 0
5 Year Log Earnings Growth

1
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Details: Skewness of Income Growth Declines with Starting Earnings

Skewness

Model

[0%, 25%) [25%, 50%) [50%, 75%) [75%, 95%)[95%, 100%]
Earnings Percentile

Data

-0.10

-0.15

-0.20

-0.25

[0%, 25%) [25%, 50%) [50%, 75%) [75%, 95%)[95%, 100%]
Earnings Percentile
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Details: Income Risk Rises at the Top by Starting Earnings

Volatility of 5-year wage growth by income group

Model Data
S
= 08
E 0.90
S 0.85
jo3
0 06
° 0.80
g 0.4 0.75
S 0.70
2 T T T T T T T T T T
[0%, 25%) [25%, 50%) [50%, 75%) [75%, 95%)[95%, 100%)] [0%, 25%) [25%, 50%) [50%, 75%) [75%, 95%) [95%, 100%]
Earnings Percentile Earnings Percentile

Note: Meeuwis, Papanikolaou, and Schmidt (2026) develop a search model with a complementary mechanism that

explains elevated volatility for lower-income workers.
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Details: Job-Loss Sensitivity to Own and Competitor Innovation

Own Firm Competitor

2.0%

R ] I k3 II

-1.0%

Probability of Involuntary Exit

Pooled  0%-25% 25%-50% 50%-75% 75-95% 95%-100% Pooled  0%-25% 25%-50% 50%-75% 75-95% 95%-100%
Income Group
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Details: Labor Share Declines with Productivity

0.00 1

SD

S

o
L

Log Labor Share
o
3

-0.75 1

2 3
Quartile of Labor Productivity
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Details: Income Growth Responses Across 3-, 5-, and 10-Year Horizons

Response to Own Firm (%)
[

0
Il Il Il Il Il Il

Pooled [0-p25] [p25-p50] [p50-p75] [p75-p95] [p95-p100]

: q

-

£

o

&)

e —4f

Q2

2

a

g —6r

& Il Il Il Il Il Il
Pooled [0-p25] [p25-p50] [p50-p75] [p75-p95] [p95-p100]

Earnings Growth Percentile

Horizon: 3-years M S-years (targeted) M 10-years
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How Innovation Events Cluster in Time

Innovation occurs in bursts: Panel A: Jump Process for I'()
T (1) = pdNj(r), N ~ Pois(2) —
15
E[dTy(t)] =dt, Larger u = more clustering =4,
Z 1

drj(t) = 0 gj(v,1) unchanged : ’ t

gj(v,t) depreciates

by u Panel C: Sample Path for g Over ¢

improve g;(v,?)
by logA at rate /

steal v
at rate x

v displaced

Bo02{ ° log(%) - Gu

at rate T

0.0 0.5 1.0 15 20

40



Production and Static Equilibrium

Leading producer in variety v, industry j operates CES technology combining laborers [ and
managers m:

V(o) = (1= B Q0 (0] % + BB, v “my(w,)] 7 )

» < 1: laborers and managers are complements

» 0o > 0: more productive firms use higher ratio of managers to laborers (tech is skill-biased,
improves productivity of laborers more than managers)

» Product market competition: constant markup ~°; over marginal cost (as in motivating model)

» Monopsony power generalizes: firms still set markup x markdown, but the effective labor
supply elastlclty now differs by worker type and varies with firm productivity Qj(v 1) = Q(( ;)
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The Dynamic Firm Problem

Value of a firm = sum of product-line values V(g), where § = log Q;(v,1)/Q;(1)

Each product line’s value reflects:

» Current flow profits Tt(g) from the static problem
» Two endogenous innovation choices:

1. Internal rate I: improve own product quality by logA per step
2. External rate x: steal a competitor’s product line

» Creative destruction risk: product line lost at rate X + e
» Optimality: invest up to the point where marginal cost = marginal benefit
);g)=GVvV and . (¥)=GV
Cost function chosen so equilibrium innovation rates I and x are constant across firms and over time

Compute a direct model analogue of the KPSS surprises from empirics: Competitor KPSS o< dI'(r)
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Summary Statistics for Firm and Worker Sample

Mean 5% 25% Median 75% 95%
A. Pooled Worker Sample Summary Stats
Age 39.41 27 33 39 46 53
Wage 71,790 16,770 35,630 56,170 84,350 160,600
5 Year Wage Growth (log points) 9.47%  -99.98% -17.59% -049% 13.85%  50.13%
B. 75-95% Percentile Earners Sample Summary Stats
Age 38.48 27 32 38 45 52
Wage 103,400 45,040 72,360 95,590 123,600 188,400
5 Year Wage Growth (log points) -7.08%  -7031% -15.10% -1.06%  10.98%  37.65%
C. Top 5% of Earners Sample Summary Stats
Age 40.87 27 35 41 47 53
Wage 263,400 80,470 127,800 177,100 268,400 636,700
5 Year Wage Growth (log points) -4.44%  -81.68% -18.17%  1.09% 19.17% 59.50%
D. Firm Sample Summary Stats
Payroll, Thousands (Source: LBD) 282,600 641 6,002 26,880 132,100 1,173,000
Employment, Thousands (Source: LBD)  8.203 0.024 0.195 0.93 42 35.7
Profits, Millions (Source: Compustat) 532.2 1.264 10.55 45.25 214.7 1951
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Interpreting the dependent variable

Sum over multiple years for two reasons:
1. Mitigate problem with observations with zero income when using year-on-year growth rates
2. Smooths large changes in earnings that may be induced by large transitory shocks

— more emphasis on persistent earnings

For example, suppose that annual log earnings (net of age effects) is sum of:

e permanent random walk component: &,;, = E_,l;,_l +Miy
e iid, mean zero, transitory component: €;,

A log-linear approximation of ¥; .., 5 around zero is:

1 2 3 4 2 1
gni,t+5 + gni,t+4 + gni,t+3 + gni,t+2 +MNisr1 + gni,t + gni,t—l

Yipes =

1 1
+ (€5 +Eirat+Eirr3t+Eio+ €] — 3 €+ €1 +E€ipn).

5
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Earning Growth vs Future Innovation

Own Firm Innovation Competitor Innovation

1.0%
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g 0.0%
s | ! i I T ‘ ‘ [ ‘ |
o
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o
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© 1.0%

-2.0%
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Firm Outcomes and Wage Growth for Industry Subgroups

5 Year Firm Outcomes

5 Year Wage Growth

Profit Pay Employment [50-75) [95-100]
Industry Income Inequality
Own Firm  High  7.190  6.030 3.640 0.869 2.930
(0.613)  (0.546) (0.613) (0.261) (0.588)
Low  3.800 2.240 1.670 0.043 0.271
(0.797)  (0.580) (0.625) (0.140) (0.230)
Competitor  High  -4.310  -4.000 -2.670 -1.030 -4.440
(1.340)  (1.040) (0.900) (0.585) (1.220)
Low  0.380  -0.137 -0.265 -0.026 -0.062
(0.520)  (0.628) (0.641) (0.230) (0.344)
Average Industry Wage
Own Firm  High 7.540  6.380 3.810 1.030 3.440
(0.652)  (0.577) (0.624) (0.271) (0.579)
Low  2.980 1.760 1.750 0.269 -0.646
(0.707)  (0.512) (0.725) (0.180) (0.492)
Competitor  High -4.240  -4.010 -2.700 -0.784 -4.810
(1.410)  (1.070) (0.942) (0.527) (1.040)
Low -0.656 -0.764 -0.711 0.448 -0.605
(0.456)  (0.531) (0.580) (0.447) (0.849)

46



Own Firm Profit Growth
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Wage Growth Response to Firm Profits and Stock Returns (OLS)

Own Firm Stock Return
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Pricing and Optimality in the Full Model

Profit maximization gives relative price:

b

9

0= 55 0 (=B 1+ )]

B, (v 1) Vs (v, 1)(1 +e;<v,r>>11-“')'w

where €/, €/ are elasticities of inverse labor supply for laborers and managers.

» Generalizes the motivating model: price = % x marginal cost (which includes (1 +¢))
~—~ ~——
markup markdown

» Key difference: €/ and € now vary across firms with 0i(v,1)

» More productive firms = hire more = face steeper supply = higher profit margins



Hamilton-Jacobi-Bellman Equation for Product-Line Value

(r—g)V(fI)—maX{ n(g) —ci(l;q) —cx(x) +x GV

flow profits innovation costs business
stealing

k

] o= (1

+;1 {e%mﬂ)# y % v(q+klog7»—§#> —V(@)]}
k=0 :

evolution of relative productivity

» Cost of internal innovation: ¢;(I;q) = éCID(E]) 1%, with ®(§) chosen so I is constant

» Cost of external innovation: ¢,(x) = (P%xc

X

» Freeentry: G,V < ('%, with equality if e > 0

49



Workers: Job Choice, Effort, and Labor Supply

Extensive margin (Roy model): each worker draws type T(i) € (L, M) at birth with probabilities
(0,1 — ), observes productivity in K jobs

Job-specific productivity z ~ Fréchet(T,0y;), with 6, > 6,
= Manager labor supply less elastic than laborers on extensive margin

All workers pick job w/ highest wage per unit of effort

Intensive margin (effort): GHH preferences = optimal effort ¢; ; = (w,-ﬁtz,-y,)‘/ @

Earnings, with optimal effort: (w;, z;,)'"1/?Y,

Labor supply to each firm has three channels:

1. Intensive margin: incumbents work harder (wl/ )
2. Job switching: workers switch from competitors
3. Non-employment: workers drawn in from home production

Worker dynamics: match quality follows a mean-reverting process; displacement resets the draw -



Labor Supply Equations

Labor supply of laborers to a firm posting wage w:

e Lo \[Fele /
= +L/el/0 /e _+l/e 0 01\1 p—©,
I(w,1) = OKT, w wa_,[(We,+we,> y(1- S5l [T+ WIR 1)}
intensive !
margin

" non-employment
reallocation across employers

Labor supply of managers to a firm posting wage s:

[1+1/9]/6,—1
Om
m(s,r>=<1w)KT,Ei“/‘PVG"*s‘/‘PxEsi.x[( : >

1+1/¢9 6 81\ p—0
e (1= 15, (s 5|
§Om Sgtm O m it
> W.,, S sufficient statistics for wages posted by K — 1 competing employers
» Y(-,-): lower incomplete gamma function (from truncated Fréchet max)
> As w — oo: reallocation and non-employment channels saturate, elasticity — 1/@
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