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Plan for Today

‚ A deeper dive into imperfectly competitive settings

‚ Focus now will be on imperfectly competitive input markets
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Imperfect Competition in Input Markets
‚ We have studied settings in which firm f has market power in its output market

‚ And seen how this is the same as saying that firm f faces a residual demand curve
RDf ppq that is not perfectly elastic

‚ Today we’ll study a similar phenomenon in which firm f has market power in one
(or more) of its input markets (e.g. for the labor it hires)

‚ This will be the same as saying that firm f faces a residual supply curve RSf pwq

for its input(s) that is not perfectly elastic (as function of the input price w), and
where RS is given by:

presidual input supplyqf “ pmarket input supplyq ´ pother firms’ input demandq

‚ One could easily imagine a firm that has market power in both its output and
input markets (e.g. Walmart is a big seller and a big buyer) but for simplicity we’ll
keep these phenomena separate
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Recap: Input Demand for a Competitive Input Market
‚ Suppose we are studying firm f , which produces its output using only labor

‚ It uses the production function qf “ ϕf pLf q

‚ And ϕp¨q is DRTS
‚ Recall, in Lectures #8 and #10 we studied a firm’s input demand decisions for

the case of a perfectly competitive input market where the input prices (e.g. w
here) are taken as given by the firm

‚ This firm’s profit-maximization problem (assuming a competitive output market
too, so p is fixed) is:

max
Lf

pϕf pLf q ´ wLf ñ w “ p Bϕf pL˚
f q

BLf
” pMPLf pL˚

f q

‚ Intuition:
‚ Firm’s optimum is where the price of the input w is equal to the value of the output

produced by a marginal unit of that input (i.e. p times the physical marginal
product, MPLf )

‚ Indeed, pMPLf pL˚
f q is sometimes called VMPLf for short (and sometimes the

“marginal revenue product of labor”, MRPLf , too)
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Why Might Some Firms Have Labor Market Power?
‚ Natural market power: a “company town” (e.g. Hershey, PA)

‚ One big employer that has big MES and dominates the local labor market
‚ Labor market product differentiation: workers may value non-wage attributes of

jobs (e.g. commuting time), and differentially so across employers
‚ E.g. may be relatively few employers (for a type of worker) within the same

commuting distance
‚ Collusive practices – a famous example (revealed in legal proceedings):

‚ Steve Jobs to Eric Schmidt (Google CEO, Apple board member!) in 2007 email: “I
would be very pleased if your recruiting department would stop doing this” (i.e.
poaching software engineers)

‚ Schmidt to HR department: “I believe we have a policy of no recruiting from Apple
and this is a direct inbound request. Can you get this stopped and tell me why it is
happening?”

‚ Unnatural barriers to entry:
‚ E.g. non-compete agreements that workers must sign

‚ Workers may have incorrect information about their outside options (or how
successful bargaining may be)
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German Workers’ Ignorance About Outside Options

WORKER BELIEFS ABOUT OUTSIDE OPTIONS 19
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Empirical Bayes Slope: 0.124 (SE 0.050)
Split-Sample IV Slope:  0.125 (SE 0.038)
Unadjusted Slope:         0.049 (SE 0.021)

FIGURE IV 

Beliefs about Mover Wage Changes versus Actual Mover Wage Changes 

This figure presents binned scatter plots of SOEP 2019 respondents’ beliefs 
about the typical wage change of coworkers who leave their firm, against the ac- 
tual wage changes of coworkers who left their firm between 2015 and 2019. It is 
analogous to Figure III , Panel A, except that the y -axis reports beliefs about the 
typical wage change of coworkers (irrespective of whether voluntary or involun- 
tary), and the x -axis is the corresponding objective benchmark (but now calculated 
from all coworker moves rather than involuntary ones only, consistent with this 
survey question). The sample size is 473 observations for the unadjusted line, 
442 for the empirical Bayes line, and 382 for the split-sample IV line. 

the benchmark in the matched survey-administrative data by 

looking at the wage changes of all movers leaving the SOEP 

respondent’s firm in the past five years—our previous outside 

option proxy, but looking at all moves instead of just involuntary 

ones. Figure IV reports the same specification as Figure III , 
Panel A, but with SOEP respondents’ beliefs about coworker 
wage changes as the y -axis variable and the mean log wage 

change of all coworker movers as the x -axis variable. 
We find similar anchoring patterns. Respondents in firms 

where coworkers fare well when leaving (i.e., on the right of the 

employer?” We give respondents not answering “same pay” specific bins of average 
wage changes as before. 
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nloaded from
 https://academ

ic.oup.com
/qje/advance-article/doi/10.1093/qje/qjae001/7515276 by M

assachusetts Institute of Technology (M
IT) user on 09 April 2024

Jaeger et al (Q. J. Econ., 2024)

‚ Survey of workers in Germany

‚ y-axis: what a survey respondent
thinks a typical coworker’s wage
change would be if they were to leave
the firm

‚ x-axis: actual wage changes for
workers (of same type of respondent)
who left that actual respondent’s firm
from 2015-19

‚ Suggestive evidence that workers don’t
know much about prevailing wages at
other potential employers
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The “Ask Gap”
36 THE QUARTERLY JOURNAL OF ECONOMICS

(A) (B)

(C)

FIGURE IV 

Effect of the Reform on the Gender Ask, Bid, and Final Gaps 

These figures plot the time series of annual mean salary for men and women, 
net of all résumé characteristics. Each panel is constructed regressing the outcome 
variable (either log ask salary for Panel A, log bid salary for Panel B, or log final 
salary for Panel C) within every month on a Female indicator and the résumé
controls, requiring that the vertical distance between the two lines equals the 
regression coefficient on the Female indicator and that the weighted average of 
the lines equals the sample average in that month. The ask salary regressions are 
bid-weighted (each observation is weighted by the number of bids received). 

In other words, the predicted ask gap is stable across periods. 
Online Appendix Table A.10 also provides summary statistics on 

candidates’ résumé characteristics before and after the change, il- 
lustrating the absence of differential selection of men and women 

onto the platform after the reform. 

2. Graphical Evidence. Figure IV , Panel A plots the time se- 
ries of the mean ask salary for male and female separately, net of 
a rich set of controls, as in Chetty et al. (2011) and Yagan (2015) . 
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nloaded from
 https://academ

ic.oup.com
/qje/advance-article/doi/10.1093/qje/qjae004/7608508 by The H

untington Library user on 29 M
arch 2024

Rousille (Q. J. Econ., 2024)

‚ Study of all applicants for software
engineering jobs on Hired.com

‚ Platform allows applicants to propose
an “ask” bid for their salary when
applying

‚ In mid-2018 this cell on the
application web form shifted from
being pre-filled empty to being
pre-filled with the median bid salary on
the platform over the past 12 months

‚ Suggestive evidence of the baseline
“ask” (prior to the change in the web
form) being lower for female
applicants than for male ones
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Profit-Maximization Subject to a Residual Input Supply Curve

‚ How will firm f ’s profit-maximizing choices change if it faces the residual supply
curve RSf pwq for the labor it wants to hire?

‚ Similarly to Lecture #14 we treat this as profit-maximization subject to the
constraint of Lf “ RSf pwq:

max
Lf

pϕf pLf q ´ wLf s.t. Lf “ RSf pwq

‚ Or (just like we did in Lecture #14) if we denote the firm’s inverse residual supply
function by w “ RS´1

f pLf q ” Wf pLf q then can write this as an unconstrained
problem:

max
Lf

pϕf pLf q ´ Wf pLf qLf
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Profit-Maximization Subject to a Residual Input Supply Curve
‚ What will the solution look like? A pair pL˚

f , w˚q that satisfy the FOC:

VMPLf pL˚
f q “ MCLf pq˚

f , w˚q with MCLf pL˚
f , w˚q ”

dpwLf q

dLf
“ w˚ `L˚

f
dWf pL˚

f q

dLf

‚ NB: MCLf = “marginal cost of hiring labor” – this is related to, but not quite the
same as, the firm’s marginal cost MCf that we’ve used in earlier lectures

‚ So the case of perfect competition above is a special case of this in which Lf has
no effect on w (i.e. w˚ is just the w that the firm takes as given), so we had
dWf
dLf

“ 0 and hence:
MCLf pL˚

f , w˚q “ w and hence w “ VMPLf pL˚
f q

‚ But now in the imperfectly competitive case we have:

MCLf pL˚
f q “ w˚

loomoon

extra marginal cost of
hiring one more unit of Lf

` L˚
f

dWf pL˚
f q

dLf
looooomooooon

extra labor costs on all infra-marginal
units of Lf due to sliding up RS curve
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Profit-Maximization Subject to a Residual Input Supply Curve

Lf

w

L˚
f

w˚

MCLf pLf q

Wf pLf q

VMPLf

‚ Firm’s FOC requires L˚
f to satisfy:

VMPLf pL˚
f q “ MCLf pL˚

f q

‚ Then w˚ is where w˚ “ Wf pL˚
f q

‚ Second-order condition (SOC) always
satisfied here since VMPLf is
downward-sloping and MCLf is
upward-sloping
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Markdowns, Elasticities, and Market Power
‚ Two definitions:

1. markdown (“wage is marked down below its value marginal product”):
µf ” VMPL˚

f ´ w˚

2. wage-marginal product margin (like the Lerner index): Mf ”
VMPL˚

f ´wq

VMPL˚
f

‚ Can write the firm’s FOC in elasticity form (using fact that εRS´1
f ,L “ 1

εRSf ,w
) as:

µf
VMPL˚

f
” Mf “

1
εRSf ,w

‚ Intuition:
‚ Higher elasticity of RS ñ lower markdown relative to VMPL
‚ We say that high M implies that the firm has a lot of market power in its labor

market – its actions have a relatively large effect on the wage
‚ Under perfect input market competition, firm has no market power (i.e.

µf “ Mf “ 0 since εRSf ,w Ñ 8)
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A Randomized Wage Experiment

Figure 4: Distribution of Randomized Rewards in the MTurk Experiment, and Result-
ing Probability of Task Acceptance
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Notes. The figure shows the raw probability of accepting the bonus task as a function of the wage. Dots are
scaled proportionally to the number of observations.

53

Dube, Manning and Naidu (2020)

‚ Amazon MTurk is an online platform where
workers can accept various tasks (e.g. data
entry) for a given offered wage (a price paid
per task completed)

‚ Authors went on platform, created identical
tasks (advertised to workers in identical
manner), but randomized the wage offered

‚ Figure implies an estimated elasticity of
residual labor supply facing this “firm” (i.e. the
one the authors set up) of around 0.1

‚ Can be as high as 0.15 if condition on workers
being relatively experienced with MTurk

‚ But still very low and certainly very far from
the perfectly competitive benchmark of
εRSf ,w Ñ 8!
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Firm and Worker Surplus in a Competitive Labor Market

Lf

w

Lcomp
f

w comp

Firm
surplus

Worker
surplus

Wf pLf q

VMPLf pLf q

‚ Suppose the firm were to (for some reason) charge
the competitive wage w comp “ VMPLf pLcomp

f q

‚ Then workers and firm would split surplus

‚ Firm surplus is same as the PS we have seen before
‚ But now the firm is doing the buying. So

illustrating the PS as the area below the firm’s
input demand curve, instead of the area above its
market supply curve

‚ Workers’ surplus is the analog of the CS we have
seen before

‚ But now the “consumers” are workers who are
selling something (their labor) to the firms

‚ So the area above their supply curve is their surplus

‚ NB: also (not shown here) this firm is presumably
creating genuine CS for the buyers of its good 12 / 23



Inefficiency Due to Labor Market Power

Lf

w

L˚
f

w˚

Firm
surplus

Worker
surplus

Surplus transferred from
workers to firm

Deadweight loss (DWL)

MCLf pLf q

Wf pLf q

VMPLf pLf q

‚ As you’d expect, imperfect competition in the
input market leads to a Pareto inefficient
allocation (i.e. DWL ą 0)

‚ Just as in Lecture #14 for the case of the
output market, imperfect competition in the
input market is a violation of one of the
conditions for the First Welfare Theorem
(Lectures #4 and #12)

‚ Why does imperfect competition do worse?
‚ Here, firm f uses its market power to capture

some of the worker surplus, but in the process
creates some deadweight loss (DWL)

‚ Exactly analogous to the output market power
case of Lecture #14

‚ As there, the real inefficienty is not market
power per se but “blunt” power (no price
discrimination)
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How Large is the Deadweight Loss Due to Input Market Power?

Lf

w

LcompL˚
f

w˚

w˚ ` µf

Deadweight loss

MCLf pLf q

Wf pLf q

VMPLf pLf q

‚ Everything is analogous to output market
power in Lecture #14:

‚ The markdown µf is a wedge between the
wage and the firm’s VMPL

‚ The markdown causes DWL because at L˚
f

there are workers who would have high VMPL
but the firm doesn’t want to hire them
because the firm finds it better not to
(because, due to its market power, hiring more
workers would require raising wages of all
inframarginal workers)

‚ Like in Lectures #5 and #14, can show that
DWL “Harberger triangle” approximation is:

DWL “
1
2µf pLcomp ´ L˚

f q
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A Linear Supply Example
‚ Suppose that firm f only uses one input (labor), has VMPLf pLf q “ a ´ Lf , and

faces a linear residual supply curve for labor given by RSf pwq “ b ` w
‚ What will be the firm’s optimal wage and labor demand pair pw˚, L˚

f q?
‚ If Lf “ RSf pwq “ b ` w then w “ Wf pLf q “ Lf ´ b
‚ So MCLf ”

dpwLf q

dLf
“ w ` Lf

dWf
dLf

“ w ` Lf
‚ So VMPLf pL˚

f q “ MCLf pL˚q ðñ a ´ L˚
f “ w˚ ` L˚

f
‚ Solve for L˚

f using w˚ “ Wf pL˚
f q: a ´ L˚

f “ pL˚
f ´ bq ` L˚

f ðñ L˚
f “ a`b

3
‚ So w˚ “ Wf pL˚

f q “ L˚
f ´ b “ a´2b

3

‚ And what is the firm’s markdown?
‚ µf ” VMPLf pL˚

f q ´ w˚ “ pa ´ L˚
f q ´ w˚ “ a ´ a`b

3 ´ a´2b
3 “ a`b

3

‚ And what will be the DWL due to this firm’s input market power?
‚ DWL “ 1

2 µf pLcomp ´ L˚
f q, so we just need Lcomp

‚ But Lcomp satisfies Wf pLcomp
f q “ VMPLf pLcomp

f q, or a ´ Lcomp
f “ Lcomp

f ´ b
‚ So Lcomp “ a`b

2
‚ So DWL “ 1

2
` a`b

3
˘ ` a`b

2 ´ a`b
3

˘

“
pa`bq

2

36
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Monopsony and Oligopsony
‚ Everything so far has taken RSf pwq as given, but where does RSf pwq come from?

‚ As with the analogous case of imperfectly competitive output markets (in
Lectures #14 and #15) the answer is:

‚ RSf pwq “ Spwq ´ Dopwq, where Spwq is total market input supply and Dopwq is the
demand for this input by other firms

‚ So the real question is: where does Dopwq come from, i.e. what is the market
structure of the input market?

‚ One simple case is that of monopsony where firm f is alone in this input market
and hence Dopwq “ 0

‚ Analogous to the monopoly case of Lecture #14

‚ The more complicated case is one of oligopsony where firm f is one of a “few”
buyers of the input and there are strategic interactions among the buyers

‚ Analogous to the examples like Stackelberg, Cournot, collusion, and Bertrand
competition that we saw in Lecture #15 for oligopoly
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Minimum Wages Revisited

Lf

w

Lmin
fL˚

f

w˚

wmin

MCLf pLf q

Wf pLf q

VMPLf pLf q

‚ Recall from Lecture #5: in competitive market, binding
price controls lead to:

‚ In labor market context, binding price control =
minimum wage policy (at wmin ą w comp)

‚ Causes unemployment: Lmin
f ă Lcomp

f (i.e. DWL)
‚ And those who are do find a job might not necessarily

be those most willing to work (i.e. inefficient rationing)

‚ But in the imperfectly competitive labor market
illustrated here, things could be different:

‚ The firm’s MCLf curve is now the green line
‚ So policy results in a higher wage, but also higher

employment (i.e. Lmin
f ą L˚

f ). This is also more efficient
(lower markdown, lower DWL, probably less rationing).

‚ Another example of “two wrongs (here: price controls
and market power) make a right” (i.e.
inefficiency-correcting policy)

‚ Also reduces inequality (assuming firm owners are rich)
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Effects of Minimum Wages in the US

EFFECT OF MINIMUM WAGES ON LOW-WAGE JOBS 1423

FIGURE II

Impact of Minimum Wages on the Wage Distribution

The figure shows the main results from our event study analysis (see equa-
tion (1)) exploiting 138 state-level minimum wage changes between 1979 and
2016. The blue bars show for each dollar bin (relative to the minimum wage)
the estimated average employment changes in that bin during the five-year post-
treatment relative to the total employment in the state one year before the treat-
ment. The error bars show the 95% confidence interval using standard errors that
are clustered at the state level shown using the error bar. The dashed red line
(color version available online) shows the running sum of employment changes up
to the wage bin it corresponds to.

III. RESULTS

We begin our analysis by estimating the effect of the min-
imum wage on the frequency distribution of hourly wages.
Figure II shows the results from our baseline specification (see
equation (1)). We report employment changes averaged over the
five-year post-treatment period, 1

5

∑4
τ=0 ατk, for each dollar wage

bin (k) relative to the minimum wage. Recall that all employment

biased substantially due to measurement error. At the same time, more precise
wage data could help better discern the exact nature of the wage effects including
the extent of spillovers, the size of the spike, and the extent of noncompliance.

D
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nloaded from
 https://academ

ic.oup.com
/qje/article-abstract/134/3/1405/5484905 by Buffalo State user on 17 July 2019

Cengiz et al (Q. J. Econ, 2019)

‚ Authors examine all 138 raises in US state-level
min. wages from 1979-2016

‚ Compute diff-in-diff estimates of effects on share
of state workers at each “wage bin” (in $ relative
to the new level of the min. wage, after each
change)

‚ T: states that got a MW change in any given year
‚ C: states that did not get a MW change in that

same year
‚ ...then “stack” the set of all such diff-in-diff

estimates over all years

‚ Estimates (one per wage bin) shown here in blue
‚ Clear evidence for workers whose wages were

below the new MW simply having their wages
raised to the new MW value
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Effects of Minimum Wages in US

1426 THE QUARTERLY JOURNAL OF ECONOMICS
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FIGURE III

Impact of Minimum Wages on the Missing and Excess Jobs over Time

The figure shows the main results from our event study analysis (see equa-
tion (1)) exploiting 138 state-level minimum wage changes between 1979 and
2016. The figure shows the effect of a minimum wage increase on the missing jobs
below the new minimum wage (red dashed line; color version available online) and
on the excess jobs at or slightly above it (blue solid line) over time. The red dashed
line shows the evolution of the number of jobs (relative to the total employment
one year before the treatment) between $4 below the new minimum wage and the
new minimum wage (�b); the blue solid line shows the number of jobs between
the new minimum wage and $5 above it (�a). We also show the 95% confidence
interval based on standard errors that are clustered at the state level.

shows that the minimum wage increases under study are mea-
surably binding. Second, although there is some reduction in the
magnitude of the missing jobs in the post-treatment window, it
continues to be very substantial and statistically significant five
years out, showing that the treatments are fairly durable over
the medium run.20 Third, the response of the excess jobs at or
above the new minimum (�a) exhibits a very similar pattern in
magnitudes, with the opposite sign. There is an unmistakable

20. The durability of the treatment can also be seen in Online Appendix
Figure A.4, which plots the progression of the minimum wage using our event
study design.
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ow

nloaded from
 https://academ

ic.oup.com
/qje/article-abstract/134/3/1405/5484905 by Buffalo State user on 17 July 2019

Cengiz et al (Q. J. Econ,
2019)

‚ Did this increase in wages cause a reduction in
employment?

‚ (As a perfectly competitive labor market model
would predict would happen)

‚ This figure shows the path of diff-in-diff estimates
over time before and after a typical MW raise

‚ Blue: effects on number of workers being paid at (or
ă $1 above) the new MW

‚ Red: effects on number of workers being paid (0 to
$2 below) the new MW

‚ These two effects add up to essentially zero
(regardless of the horizon), suggesting that the
typical MW raise did raise wages (i.e. was binding)
but did not reduce employment for affected workers

‚ Consistent with the oligopsonistic labor markets
model we’ve seen 19 / 23



Do Workers Benefit from Firm Profitability Shocks?
‚ If firm f gets a shock to its VMPLf p¨q then the firm

hires more Lf , and its profits go up. But what
happens to the wage w?

‚ Competitive L market: no effect on w (assuming this
firm is so small in the labor market that its increased
hiring has no effect)

‚ Imperfectly competitive L market: w will increase,
since (by definition) the firm faces an upward-sloping
RSf curve (so if it wants to hire more, it has to raise
the wage)

‚ One nice thought experiment:
‚ Consider a firm that gets awarded a patent for its

main potential product
‚ This makes the firm effectively more

productive/profitable (i.e. raises VMPLf )
‚ But what happens to hiring, profits, and wages paid?

20 / 23



Do Workers Benefit from Firm Profitability Shocks?

WHO PROFITS FROM PATENTS? 1375

FIGURE V

Event Study Estimates: log (employees)

This figure plots the response of the logarithm of employees per worker following
an initial patent allowance, separately for high and low ex ante valuable patent
applications, in our analysis sample. Regressions include art unit by application
year by calendar year fixed effects and firm fixed effects, as in equation (7). 95%
confidence intervals were constructed from standard errors two-way clustered by
(i) art unit and (ii) application year by decision year. The horizontal short-dashed
red line (color version online) is the pooled difference-in-differences estimate of the
impact of winning a valuable patent on the logarithm of the number of employees
at the firm in thousands of people. Q5 is quintile five of predicted patent value;
<Q5 are the remaining four quintiles. Q5 coefficients are offset from their integer
x-axis value to improve readability.

a plausible additional channel through which patent decisions
could quickly affect the marginal revenue product of labor and
consequently worker wages.21

As background for interpreting the magnitude of these re-
sults, Figure VI documents that an initial allowance raises the
probability of having the patent application granted by roughly
50% in the year after the decision, with gradual declines after-
ward. The probability of receiving a patent grant jumps by less

21. As a robustness check we fit a version of equation (7) allowing linear
interactions of D0

jt and I Aj · D0
jt with the week of the patent decision. We find that

the contemporaneous surplus impacts we observe are increasing in the number
of days that have elapsed since the initial decision. We find no contemporaneous
effect of initial patent allowances decided in late December on either surplus or
wages, which reassures us that the effect is not abnormally immediate.

D
ow

nloaded from
 https://academ

ic.oup.com
/qje/article-abstract/134/3/1343/5420483 by U

niversity of C
alifornia, Berkeley/LBL user on 15 July 2019

Kline et al (Q. J. Econ, 2019)

‚ This study examines all US firms who filed for
their first patent from 2000-2010

‚ Merge data on all patent filings to IRS data
on all (from 1995-2017) firm-level corporate
tax filings and their workers’ income tax filings

‚ This figure: diff-in-diff analysis comparing:
‚ T: firms whose first patent application is

granted at date “0”
‚ C: firms whose first patent application is

denied at date “0”
‚ Dark blue: T and C are both firms with

(pre-determined) characteristics that tend to
predict the patent being relatively high market
value (and light blue: lower market value)

‚ So being granted a high-value patent causes a
ą 20% increase in Lf 21 / 23



Do Workers Benefit from Firm Profitability Shocks?
WHO PROFITS FROM PATENTS? 1373

FIGURE III

Event Study Estimates: Surplus (EBITD + Wage Bill) per Worker

This figure plots the response of surplus per worker following an initial patent
allowance, separately for high and low ex ante valuable patent applications, in
our analysis sample. Regressions include art unit by application year by calendar
year fixed effects and firm fixed effects, as in equation (7). 95% confidence inter-
vals were constructed from standard errors two-way clustered by (i) art unit and
(ii) application year by decision year. The horizontal short-dashed red line (color
version online) is the pooled difference-in-differences estimate of the impact of
winning a valuable patent on surplus per worker from Table V. Surplus is EBITD
(earnings before interest, tax, and depreciation) + wage bill. Q5 is quintile five of
predicted patent value; <Q5 are the remaining four quintiles. Q5 coefficients are
offset from their integer x-axis value to improve readability.

initial allowance and remains elevated afterward.20 Firms with
lower predicted value applications, by contrast, exhibit no de-
tectable response of surplus per worker to an initial allowance.
Figure IV documents similar patterns in our main worker out-
come variable, wage bill per worker. As expected, the wage re-
sponse to an initial allowance is muted relative to the surplus
response; the ratio of these two impacts provides a crude estimate
of the pass-through coefficient π of roughly one-third.

20. In the presence of employee turnover, the total number of W2 and 1099
filings over the course of a year is likely to overstate employment at any point in
time. This could lead to a (small) downward bias in our estimates of employment
effects of patent allowances since retention rates increase (separation rates de-
cline), thus also affecting “per W2 worker” outcomes. These effects are likely quite
small, so in practice we are not concerned about this as a source of bias.
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FIGURE IV

Event Study Estimates: Wage Bill per Worker

This figure plots the response of wage bill per worker following an initial patent
allowance, separately for high and low ex ante valuable patent applications, in
our analysis sample. Regressions include art unit by application year by calendar
year fixed effects and firm fixed effects, as in equation (7). 95% confidence intervals
were constructed from standard errors two-way clustered by (i) art unit and (ii) ap-
plication year by decision year. The horizontal short-dashed red line (color version
online) is the pooled difference-in-differences estimate of the impact of winning
a valuable patent on wage bill per worker from Table V. Q5 is quintile five of
predicted patent value; <Q5 are the remaining four quintiles. Q5 coefficients are
offset from their integer x-axis value to improve readability.

While wages and surplus respond rather immediately to top-
quintile initial allowances, Figure V reveals that firm size (as
measured by the log number of employees) responds more slowly,
taking roughly three years to scale to its new level. The fact that
earnings impacts remain stable over this horizon casts doubt on
the possibility that the impacts in Figure III are driven primarily
by an increase in hours worked (which we cannot observe in tax
data) rather than an increase in hourly wages. The nearly im-
mediate response of surplus and wages to initial allowances may
signal that our panel of relatively small innovative firms was ini-
tially credit constrained. Evidence from Farre-Mensa, Hegde, and
Ljungqvist (2017), who document that patent grants are strongly
predictive of access to venture capital financing, corroborates this
view. Access to venture capital and other forms of financing is
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Kline et al (Q. J. Econ, 2019)

‚ Top figure: effects on firm’s “total surplus”
(defined as profits plus total wage costs, wLf )
per worker

‚ Bottom figure: effects on firm’s total wage
costs (wLf ) per worker (i.e. an “average
annual salary” measure)

‚ So (e.g.) for high-market value patents:
‚ Wages went up (by about $4K per worker p.a.)
‚ Profits went up (by about $8K=$12K-$4K per

worker p.a.)
‚ Hence the firms shared about one third of the

increase in surplus with their employees

‚ Consistent with labor markets being
imperfectly competitive
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Concluding Remarks

‚ Key concepts from today’s lecture:
‚ Perfect competition in input markets: firm faces perfectly elastic input (e.g. labor)

supply curve(s)
‚ Imperfect competition in input markets: firm faces somewhat inelastic elastic supply

curve(s), and uses this market power to charge an input price (e.g. wage) that is
marked down relative to the input’s value marginal product (VMPL)

‚ Wage-marginal product margin: ratio of markdown to VMPL
‚ Markdowns lead to DWL (and usual Harberger triangle formula applies)
‚ Monopsony: when only one buyer of the input in the input market
‚ Oligopsony: when only a “few” buyers of the input in the input market
‚ Minimum wages: with imperfectly competitive labor market, can raise wage without

reducing employment
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