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(Ilut, Kehrig, & Schneider, 2018; Decker, Haltiwanger, Jarmin, and Miranda, 2020) 

Growing interest in IO/macro on the mechanisms and implications      
(Kehrig & Vincent, 2021; De Loecker, Eeckhout, & Mongey, 2022)

1. Distributional concerns: if productivity growth not fully transmitted, 
consumers and/or suppliers affected

2. Theoretically puzzling
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Common presumption: factor demand is monotonic increasing in 
productivity (Syverson, 2011; De Loecker & Syverson, 2021)

✓ perfect competition (Levinsohn & Petrin, 2003)

✓ monopolistic competition with CES (De Loecker, 2011)

My paper: ✘ imperfect competition with variable markups

Factor demand becomes gradually less responsive and may even decrease

→ Decoupling of factor demand from productivity growth
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Outline

1. Theory: why firms do not adjust their input after a productivity shock?
Identify and characterize the conditions that lead to this decoupling: 

a. Features of output demand b. Market structure

2. From theory to empirics: how to identify this in the data? 

3. Application to Chinese manufacturing: how relevant is it? 
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Intuition
𝑞∗ = 𝑓 𝑥∗ 𝜔

+ more efficient (↓ 𝑀𝐶), incentive to increase 𝑞∗ so need MORE input
− produce same 𝑞 with LESS input

Net effect ∆𝑥∗ 0 depends on the size of output expansion ∆𝑞∗ > 0<>

Profit-maximizing

Productivity shock ∆𝜔 > 0  ⇒ ∆𝑥∗ ? 
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𝜂!∗, # < 0 ⟺ 𝜂$∗, # < 1

Equilibrium outcome:  a. output demand  b. market structure 

[Prop. 1a] 
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Mechanism

𝑞
𝑥∗

𝑃 𝑞𝑀𝑅 𝑞

𝜺 𝑞 = 3

Takes its “foot off the gas” and decides to expand 𝒒∗ by less than 1%

Productivity improvement is more than enough, so less input is needed!

∆𝑥∗ < 0
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In general

the threshold of 𝜺 𝑞 depends also on curvature 𝝆 𝑞 ≡ − "’’$
"’

[Prop. 1c] 

I bring this into the demand manifold framework (Mrázová & Neary, 2017) 
which allows comparing demands based only on their implied relationship
between 𝜺 𝑞 and 𝝆 𝑞

as it governs the rate at which 𝜺 𝑞 declines with 𝑞
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It occurs in many commonly-used demand functions (2nd Marshall law) 
e.g. Linear, LES, CARA, Bulow-Pfleiderer, Klenow-Willis, Logistic, …



a. Features of demand
𝜺

𝝆
𝜂'∗, ) < 0

Direct link to values of pass-through and markups e.g. linear 𝜇 ≥ 1.5

𝜂%∗, ' < 0
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Beyond monopoly, this result depends on elasticity of the residual demand
- positioning of each firm vs. other firms

- competitive pressure in the market
1. Small firms always increase 𝑥∗ vs.   large may not adjust and scale back

2. Monopolistic competition: prediction on firm size distribution breaks
higher 𝜔( ⇏ larger 𝑥(

3. Oligopoly: - any reduction in competition (i.e. merger, conduct) ↓ 𝜂%∗, '
- even CES leads to 𝜂%∗, ' < 0

Take-aways:
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Observe ∆𝜔( > 0 and check

Ideal detection test for 𝜂!∗, # < 0

>
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∆𝑞(∗ ∆𝜔( > 0
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1. Other contemporaneous (demand, cost) shocks may overshadow ∆𝜔(

Challenges

>
∆𝑥(∗ ∆𝜔( . , . ∆𝜉( . , . ∆𝜓( . , . ∆𝑤 < 0

∆𝑞(∗ ∆𝜔( . , . ∆𝜉( . , . ∆𝜓( . , . ∆𝑤 > 0

2. Revenue vs. physical output

>
∆𝑥(∗ ∆𝜔( < 0

∆𝑟(∗ ∆𝜔( > 0

1 & 2 + imperfect competition → 𝜔( and ∆𝜔( not estimable
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In practice

Develop a new approach to detect 𝜂%∗, ' < 0 based on observables

Sign restriction: conditioning on ∆𝑟(∗>0

+ ++ +

>
∆𝑥(∗ ∆𝜔( . , . ∆𝜉( . , . ∆𝜓( . , . −∆𝑤.

∆𝑟(∗ ∆𝜔( . , . ∆𝜉( . , . ∆𝜓( . , . −∆𝑤.
+/− + + +

Ratio = 
%∆!"

∗

%∆("
∗ < 0   ⟺ 𝜂"∗, $ < 0 

Prediction: Ratio more likely to become negative among larger firms
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Application

Chinese Manufacturing Census (Brandt, Van Biesebroeck & Zhang, 2014, 2017) 
- >300 narrowly-defined manufacturing industries (4-digit)
- period of intense productivity growth (1998-2007)

Restrict analysis to single-(main) product firms 

Estimate output elasticity as cost shares for labor, intermediate and 
capital as yearly median at 4-digit industry-province level 

Aggregate composite input 𝑥∗ with a Cobb-Douglas PF 

𝑓 𝑙,𝑚, 𝑘 𝜔 = 𝑙)" 𝑚)# 𝑘)$ 𝜔

𝑥∗
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Illustrative example. Manufacturing of rubber boots (CIC 2960)

Results (1999-1998)
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# Industries tested 314

# with declining Ratio 159
# with Ratio < 0         
at highest revenue 5ile

75

Evidence consistent with a decoupling of factor demand to productivity 
growth in at least 20% of industries

In all of them, firms with higher revenues set higher markups (as expected)

Results (1999-1998)

⟺ 𝜂!∗, # < 0
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Conclusions & way forward

I identify an overlooked mechanism through which market power leads 
firms to reduce their factor demand when they become more productive. 

Characterize the theoretical conditions for this result to emerge and assess 
its empirical relevance. 

This result challenges the common presumption in the literature and has 
wide-ranging implications

1. Measurement of within-industry reallocation
2. Control function approach to production function estimation
… many others still to be unveiled



Thanks!


