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ÅLong-standing question: how does regulation affect 

economic performance? 

ïIn particular, does labor regulation inhibit innovation?
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ÅLong-standing question: how does regulation affect 

economic performance? 

ïIn particular, does labor regulation inhibit innovation?

ÅWe develop a heterogeneous firm macro framework with 

endogenous innovation to study how regulation affects the 

joint distribution of firm innovation & size. 

ïImplement on micro panel data on French firms
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Source: OECD (2019)

France has tough Employment Protection Laws, 

but do these really cause economic problems?
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Reform Ainôt Easy



Empirical Contribution

ÅMany regulations are dependent on firm size & this creates 

discontinuities that are helpful for identification 

Å In France, many important labor regulations begin at 50 

employees

ïCreation of ñwork councilò (ñcomitédôentrepriseò)

ïFirm has to offer union representation 

ïHealth & safety committee

ïProfit sharing scheme

ïSpend minimum % revenues on worker training

ïCollective dismissal requires ñsocial planò to facilitate re-

employment through training, job search, etc. 

Negotiated/monitored by unions & Labor Ministry
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Note: Population FICUS data. Both axes on log scale. Another (smaller) 

increase in regulations at 10 employees, so we focus on 10+ sample.

Firm Size Distribution (log-log scale) follows 

ñbroken power lawò at regulatory thresholds
N

u
m

b
e

r
o

f
F

ir
m

s
(s

c
a

le
in

 l
o

g
s

)



FIRM SIZE DISTRIBUTION: US DOES NOT HAVE A 

BREAK AT 49 WORKERS LIKE FRANCE
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ÅConsistent with the qualitative predictions of the theory, in 

the data we find evidence that regulation discourages

innovation through an implicit tax when crossing threshold:

ïStatic Non-parametric analysis

ÅSee ñinnovation valleyò in innovation-firm size 

relationship just before the threshold

ÅSee a fall in the slope of in innovation-firm size 

relationship after crossing threshold

Summary of Paper (1/2)
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ÅConsistent with the qualitative predictions of the theory, in 

the data we find evidence that regulation discourages

innovation through an implicit tax when crossing threshold:

ïStatic Non-parametric analysis

ÅSee ñinnovation valleyò in innovation-firm size 

relationship just before the threshold

ÅSee a fall in the slope of in innovation-firm size 

relationship after crossing threshold

ïDynamic parametric analysis:

ÅExploit exogenous export market size shocks. These 

stimulate innovation (e.g. Acemoglu & Linn, 2004), 

but much less so for firms just below regulatory 

threshold 

Summary of Paper (1/2)
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ÅStructurally quantifying model parameters, we find that: 

ïAggregate Innovation is ~5.8% lower due to 

regulation

ïDecompose aggregate effect into components

ÅVast majority of this effect due to less innovation 

per firm, but some contribution from shifting size 

distribution to left (misallocation) & lower entry

ÅCalculate lower bound to welfare loss (~2.3%), 

approximately doubling the static losses

Summary of Paper (2/2)
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ÅStructurally quantifying model parameters, we find that: 

ïAggregate Innovation is ~5.8% lower due to 

regulation

ïDecompose aggregate effect into components

ÅVast majority of this effect due to less innovation 

per firm, but some contribution from shifting size 

distribution to left (misallocation) & lower entry

ÅCalculate lower bound to welfare loss (~2.3%), 

approximately doubling the static losses

ÅExtension: Our effect mainly via reducing incremental

innovations. Extend theory to allow for different types of 

R&D. For firms just below threshold, if they innovate, 

they ñSwing for the fenceò with radical innovation

Summary of Paper (2/2)
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ÅFICUS: Universe of French firms between 1994 - 2007

ïMandatory fiscal returns of all firms  

Å PATSTAT: 80 patent offices (USPTO, EPO, JPO, etc.). Match 

to French firms using supervised Machine Learning algorithm 

(Lequien et al, 2018). Priority applications 

ÅCustoms data on all exports (with origin-destination product-

country) 1994-2012 matched to firm level. UN COMTRADE

Data



Share of innovative firms by firm size: Innovation 

valley before 50 threshold & flattening slope after

Notes: Share of firms with at least one priority patent in 2007; 182,347 firms

The ñinnovation valleyò
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Basic Framework

ÅSchumpeterian growth + Klette-Kortum (2004) firm dynamics. 

Add in regulatory marginal tax,†, for firms > 49 workers.

ÅContinuum of product lines/varieties, n,  indexed by j, each 

produced monopolistically by most recent innovator on line j

using labor 

ÅFirmôs innovation (Zi, Poisson arrival rate) depends on its R&D 

spend, Ri (& knowledge stock reflected in in size, ni) 



Basic Framework

ÅSchumpeterian growth + Klette-Kortum (2004) firm dynamics. 

Add in regulatory marginal tax,†, for firms > 49 workers.

ÅContinuum of product lines/varieties, n,  indexed by j, each 

produced monopolistically by most recent innovator on line j

using labor 

ÅFirmôs innovation (Zi, Poisson arrival rate) depends on its R&D 

choice (& knowledge stock reflected in in size, ni) 

ÅEvery product line subject to risk of creative destruction at 

prob. x by rival incumbents innovating or by new entrant (ᾀ)

ÅAn innovating firm improves productivity by  ρover existing 

technology on one random product (now produces n + 1 lines)



i

Productivity level



Lifecycle of a firm

ÅFor expositional purposes, consider owner that lives 2 periods 

(firms can live forever)

ïBefore period 1, the owner inherits a firm of size n

ïIn period 1 she chooses her innovation intensity, z

ïIn period 2, she chooses inputs & takes profits. Owner dies 

and successor takes over firm

Å In general model (Appendix C.3) we allow owners to live 

multiple periods and same intuitions go through



Productivity on line Aj

Product line jFirm i

(a 1 line firm)

j = 1 j = 2 j = 3 j = 4

Ai4

Firm i produces single line (j=4) with productivity Ai4



Productivity on line Aj

Product line j
Firm iô(a 3 line firm)

Firm i

(a 1 line firm)

j = 1 j = 2 j = 3 j = 4

Firm iôhas 3 lines (j = 1,2,3) with productivities (Aiô1,Aiô2 ,Aiô3)

Aiô3

Aiô2

Aiô1



Productivity 

on line Aj

Product line jFirm i

(a 1 line firm)

j = 1 j = 2 j = 3 j = 4

Ai3 =ɔ Aiô3

Aiô3

ɔ

Firm i innovates and enters line 3 with productivity Ai3 =ɔ Aiô3

Firm iô(a 3 line firm)



Productivity 

on line Aj

Product line j

Firm iô(now a 

n=2 line firm)

Firm i (now a 

n=2 line firm)

j = 1 j = 2 j = 3 j = 4

Ai3 =ɔ Aiô3

Creative destruction: Firm i limit prices at firm iôs marginal 

cost displacing firm iô on line j = 3



Firmôs problem

Å If firm employment exceeds threshold Ӷὰ(=49; or equivalently 

produces more than ὲ lines), it incurs a tax on profits, †

ÅThe firm chooses z (R&D per line) to maximize NPV: 

ρ “ὲ ᾀὲ ρ“ὲ ρ ὲ“ὲ

ὼὲ ρ“ὲ ρ ὲ“ὲ ‒ᾀ

Discounted Incremental profit from innovating 
(prob = z) & producing n+1 lines

Flow profit per line today  
+ next period 
(if no innovation)

Discounted Incremental loss from being replaced
(prob = x) by another firm & producing n -1 lines

R&D cost

×ÈÅÒÅ“ὲ ρ if n < ὲÁÎÄ“ὲ ρ ρ † if n ὲ
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Firmôs optimal innovation per line, z(n) = (Z/n): 

Three Regimes 

Small firms 

Well below threshold

Big firms

above threshold

Medium firms

Just below threshold

ὲis the regulatory threshold 
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Discount factor Innovation step size

Parameters in the R&D cost function:

‒is a scale & –a concavity parameter
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Fig. 3(a): Firm Innovation (Z) and Firm employment

Regulated Economy

Unregulated economy



Fig 3(a): Two types of firm-level Innovation losses

Innovation Valley: 

Loss to left of threshold 



Fig 3(a): 2 types of firm-level Innovation losses

Innovation Valley: 

Loss to left of threshold 

Big firms do less innovation because

of regulation tax (flattening the slope)



Fig 3(b): Steady State Firm Size distribution 

with and without regulation

Unregulated economy

Regulated Economy

Note: ɛ(n) is # firms of exactly size n. In steady state inflows equal outflows & we 

can describe law of motion of ɛ(n).



Fig 4: Putting it all together - aggregate Loss of 

Innovation as a function of regulation
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ÅConstruct demand shock based on growth of firmôs 

overseas market size (Hummels et al, 2014): 

ÅFrench customs data gives us exports of all firm iôs 

(HS6) products s to destination country j at time t

ÅFirmôs export share in base year t0 is ɤi,s,j,t0

ÅWe interact this weight (ɤi,s,j,t0) with growth in imports 

(ЎὍȟȟ) of this country-product (excluding France), to 

construct the IV

ÅWhere „ȟ is initial exports/sales

Measuring exogenous shock to market size

ɝὛ „ȟ
ȟɴ ȟȟ

ȟȟȟЎὍȟȟ



Patent Growth Equation

Ɇὰᶻ= 1 if firm has between 45 and 49 employees & zero 

otherwise; ὰ = firm employment; 

ɆὖÌÏÇὰȟ polynomial to flexibly control for size

Ɇ = industry dummies; †= year dummies

ÅKey Hypothesis: ὦ π: firms increase innovation by less 

to a positive shock when just below the threshold

ÅPatent growth in ñDHSò form:

Ўὣȟ ὦ ЎὛȟ ὰzȟ
ᶻ ὦЎὛȟ ὦὰȟ

ᶻ

ὦ ЎὛȟ ὖzÌÏÇὰȟ ‰ὖÌÏÇὰȟ  † 
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Note: SE clustered by 3-digit industry. All models include 3-digit industry dummies 

and year effects 

Tab 2: Demand shocks have weaker effects on 

innovation just below the regulatory threshold
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Note: SE clustered by 3-digit industry. All models include 3-digit industry dummies 

and year effects 

Tab 2: Demand shocks have weaker effects on 

innovation just below the regulatory threshold



Fig 6: Implied Marginal effect of demand shocks on 

innovation  by firm size

Note: These are based on the specifications in column (5) of Table 2
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ÅSo far, checked the qualitative implications of the model

ÅCan also use model to calculate regulation effects on 

aggregate innovation

ÅCalibrate parameters from literature, moments form 

French data, etc.

Aggregate Effects



Quantifying Parameters (Table 3)

Name Para

meter

Baseline 

Value

(sensitivity)

Source

Concavity of the 

innovation cost 

function

– 1.5

(1.3,2.0)

Dechezlepretre et al (2022). Function of  

Elasticity of patents with respect to R&D

Innovation step 

size

 1.3 

(1.2,1.5)

Aghion et al (2019a). Aggregate price-cost

mark-up

Discount 

factor/scale

parameter

Ⱦ‒ 1.66

(1.4,1.9)

Long-run growth rate of the French 

economy

Regulatory implicit 

tax

† 0.026 

(0.01,0.05)

Fall in slope of innovation-firm size 

relationship for big firms (after threshold) 

compared to small firms (given –)

Output adjusted 

wage

ʖ 0.22 

(0.19,0.25)

Firm size distribution (slope of power law 

steeper in log-log space when ʖlarger )



Aggregate Innovation falls by about 5.8% 

(estimated tax of 2.6%)

Note: Model uses parameters as estimated in Table 3.



Aggregate Innovation falls by about 5.8% 

(estimated tax of 2.6%)

Note: Model uses parameters as estimated in Table 3. In sensitivity tests range of 

innovation losses are between 1.3% and 10.1%.

About a 5.8% 

fall in innovation

Ⱳ ȢϷ



Decomposing aggregate effects (shift share 

relative to unregulated economy, Z(Ű=0) 

Lower firm innovation (evaluated at

unregulated firm size distribution)

Shift in firm size (evaluated 

at unregulated firm innovation)

Interaction

Entry

80% of the aggregate effect is the first row: lower innovation

by incumbent given firm size distribution



Tab 4: Sensitivity of aggregate innovation losses 

to changes in assumptions over parameters

Note: Table D3 shows variety of empirically estimating †(0.012 to 0.050) generating 

innovation loss of between 2.6% and 10.9%)



Tab 4: Sensitivity of aggregate innovation losses 

to changes in assumptions over parameters



Welfare

ÅCost of regulation is less innovation and growth

ÅBut a benefit of regulation is less resources on R&D, so 

more output can be consumed

ÅRegulation might ñtaxò wasteful, business stealing R&D, 

so might theoretically be welfare enhancing 

ÅMost empirical studies suggest ñtoo littleò R&D (e.g. Jones 

& Summers, 2022; Lucking et al, 2020; Bloom et al, 2013)

ÅBut what about our context?



Welfare

ÅAssume planner maximizes utility of representative 

household with Utility 

ÅCompare welfare in unregulated vs regulated economy 

(with equivalent tax of Ű)

Lower growth

under regulation
R&D saving Loss of static efficiency

Ὗ ὰέὫὅ



Welfare

ÅAssume planner maximizes utility of representative 

household with Utility 

ÅCompare welfare in unregulated vs regulated economy 

(with equivalent tax of Ű)

ÅNet effect is 2.3% consumption equivalent loss

ÅFirst term dominates: 5.8% slower growth 

ÅThis is lower bound, as we know static effect (3rd term) is 

negative, but hard to calculate without more assumptions 

(e.g. 1.3 to 3.4% in Garicano et al, 2016).

Lower growth

under regulation
R&D saving Loss of static efficiency

Ὗ ὰέὫὅ



1. Data and Basic Facts

2. Model

3. Empirical Strategy

4. Results & Aggregate Implications

5. Extensions

Å Incremental & radical innovation

Å Empirical robustness

Å Generalizing theory

OUTLINE



Extension to two types of innovation: 

incremental and radical

ÅWe extend the model to allow for two types of innovation

ïRegular ñincrementalò innovation as before

ïRadical (ñbigò) innovation which allows the firm to increase 

by k>1 product lines, but is more costly

Å Intuitively, if a firm is going to innovate, then those just below 

the threshold will much prefer radical to incremental innovation





ÅFuture citations (by technology class-year of patent 

application)

ïThresholds (e.g. top 10% ñradicalò vs. bottom 90% 

ñincrementalò)

Measuring Types of innovation



Fig 8: Valley only for low quality (ñincrementalò) 

innovators not high quality (ñradicalò) innovators 

(top 10% of future citations distribution)

Incremental innovations

Radical innovations



Tab 5: Weaker effect of demand shocks below 

threshold only exist for incremental innovation


