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The China Syndrome: 
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Import Competition in the US
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• US manufacturing employment fluctuated around 18 million workers 
between 1965 and 2000 before plunging 18% from March 2001 to 2007.

• Why?

1. Skill biased technical change? 

2. Outsourcing?

3. Trade: 

• Trade with low-income countries was too small initially. 

• By 2000, the low-income country share of US imports reached 15% 
and climbed to 28% by 2007. China accounted for 89% of this growth. 

 

Background
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What are the effects of trade shocks on the US local labour markets?

Some key findings: 

An increase in import pressure from China results in economic losses to the 
local labour markets:

• Decreased manufacturing employment and no increase in non-
manufacturing employment,

• Depressed wages in non-manufacturing industries,

• Benefits (e.g., retirement and disability benefits but not unemployment 
benefits) increased, suggesting workforce participation fell,

• Overall, household income fell.

 

The Big Question
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What are the effects of trade shocks on the US local labour markets?

• The focal point is not the overall gain from trade, but rather the 
redistributive effect. 

• The findings seem to suggest that the labour market does not adjust as 
quickly and perhaps not as efficiently as expected. 

However, why exactly do we observe such labour market responses is not a 
part of Autor et al’s research agenda. 

 

The Big Question
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How should we define local labour markets?

→ Commuting Zone (CZ)

722 commuting zones covering all the US counties (mainland) 

What is a CZ? 
A CZ is defined based on commuting patterns within and across counties in 
1990. A CZ has strong commuting ties within itself and weak commuting ties 
with other CZs. 

 

Estimation strategy



The idea is to first measure the change in Chinese import exposure per 
worker for each local market or CZ using the following proxy: 

Δ𝐼𝑃𝑊𝑢𝑖𝑡 = ෍

𝑗

𝐿𝑖𝑗𝑡

𝐿𝑢𝑗𝑡

Δ𝑀𝑢𝑐𝑗𝑡

𝐿𝑖𝑡

Where: 

• 𝐿𝑖𝑗𝑡 is the employment in year 𝑡 (start of period) in CZ 𝑖

• 𝐿𝑖𝑗𝑡 is the employment in year 𝑡 in industry 𝑗 in CZ 𝑖

• 𝐿𝑢𝑗𝑡 is the total US employment in industry 𝑗

• Δ𝑀𝑢𝑐𝑗𝑡  is the change in US imports from China in industry 𝑗 between the 
start and end of the period. 

 

Estimation strategy



The idea is to first measure the change in Chinese import exposure per 
worker for each local market or CZ using the following proxy: 

Δ𝐼𝑃𝑊𝑢𝑖𝑡 = ෍

𝑗

𝐿𝑖𝑗𝑡

𝐿𝑢𝑗𝑡

Δ𝑀𝑢𝑐𝑗𝑡

𝐿𝑖𝑡

Therefore: 

•
𝐿𝑖𝑗𝑡

𝐿𝑢𝑗𝑡
  is the CZ 𝑖’s share of US employment in industry 𝑗

•
Δ𝑀𝑢𝑐𝑗𝑡

𝐿𝑖𝑡
  is the change (or growth) in US import of industry 𝑗’s products from 

China per worker in CZ 𝑖

• The import exposure per worker in industry 𝑗 of CZ 𝑖 is just 
Δ𝑀𝑢𝑐𝑗𝑡

𝐿𝑖𝑡
 weighted 

by its share of employment in industry 𝑗. 

 

Estimation strategy



The US imports from China may be affected by unobserved US product 
demand shocks rather than the supply-driven story (e.g., China’s growing 
productivity, falling trade costs, decentralization, WTO membership, etc). 

Since positive demand shocks drive more employment and import, not 
addressing this endogeneity issue could lead to an understatement of the true 
employ effect of the Chinese import exposure on the US local labour markets. 

Address this endogeneity concern using the instrumental variable approach. 

Δ𝐼𝑃𝑊𝑢𝑖𝑡 = ෍

𝑗

𝐿𝑖𝑗𝑡

𝐿𝑢𝑗𝑡

Δ𝑀𝑢𝑐𝑗𝑡

𝐿𝑖𝑡

 

Estimation strategy: Endogeneity concern



How to solve? IV approach. 

Δ𝐼𝑃𝑊𝑜𝑖𝑡 = ෍

𝑗

𝐿𝑖𝑗,𝑡−1

𝐿𝑢𝑗,𝑡−1

Δ𝑀𝑜𝑐𝑗𝑡

𝐿𝑖,𝑡−1

• Δ𝑀𝑜𝑐𝑗𝑡  is the growth in Chinese imports in eight other developed countries 
on the assumption that 
• they didn’t experience the same demand shocks as the US did (i.e., there was no 

economic synchronization between the US and these other countries, and there is 
enough randomization in these other nations’ demand shocks that the shocks don’t 
matter anymore)

• Similar export bundles from China going to the US and the other countries

• All employment variables denoted by 𝐿 are now 𝑡 − 1 lagged variables (10-
year lagged) to eliminate the possibility of contemporaneous employment 
in each CZ being affected by anticipated China trade. 

 

Estimation strategy: Endogeneity concern



 

Growth of import exposure per worker across CZs
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The main goal is to estimate the effect of variation in Chinese import 
exposure on manufacturing employment by CZ. 

Then, extend the analysis to cover other labour market outcomes such as, 
among other things, changes in:

• Employment by education, 

• Labour force participation

• Benefits

• Wages 

• Household income.

 

Estimation strategy: The basic ideas



The Main equation: 

Δ𝐿𝑖𝑡
𝑚 = 𝛾𝑡 + 𝛽1Δ𝐼𝑃𝑊𝑢𝑖𝑡 + 𝑿𝑖𝑡

′ 𝛽2 + 𝑒𝑖𝑡
 

Where: 

• Δ𝐿𝑖𝑡
𝑚 is the 10-year change in the manufacturing employment share of the 

working-age population in CZ 𝑖

• Δ𝐼𝑃𝑊𝑢𝑖𝑡 is the change in Chinese import exposure per worker for CZ 𝑖

• 𝛾𝑡 is a time dummy

• 𝑿𝑖𝑡 is a vector of controls (initial CZ manufacturing employment share and 
CZ demographics 

Estimation strategy: Two-Stage Least Squares (2SLS) Approach



The first stage equation (loosely speaking): 

Δ𝐼𝑃𝑊𝑢𝑖𝑡 = 𝜆𝑡 + 𝛼1Δ𝐼𝑃𝑊𝑜𝑖𝑡 + Γ𝑖𝑡
′ 𝛼2 + 𝑢𝑖𝑡

Where: 

• Δ𝐼𝑃𝑊𝑜𝑖𝑡 is the instrument that measures change in Chinese import 
exposure per worker in other countries

• 𝜆𝑡 is a time dummy 

• Γ𝑖𝑡 is a vector of controls for the first stage equation.  

Estimation strategy: Two-Stage Least Squares (2SLS) Approach



The Main equation: 

Δ𝐿𝑖𝑡
𝑚 = 𝛾𝑡 + 𝜷𝟏Δ𝐼𝑃𝑊𝑢𝑖𝑡 + 𝑿𝑖𝑡

′ 𝛽2 + 𝑒𝑖𝑡 (1)

The First-Stage equation: 

Δ𝐼𝑃𝑊𝑢𝑖𝑡 = 𝜆𝑡 + 𝜶𝟏Δ𝐼𝑃𝑊𝑜𝑖𝑡 + Γ𝑖𝑡
′ 𝛼2 + 𝑢𝑖𝑡 (2)

To get 𝜷𝟏, we first construct the reduced form generated by this system of 
equations by substituting (2) into (1).

Estimation strategy: Two-Stage Least Squares (2SLS) Approach



Substitute (2) into (1):

The reduced form: 

Δ𝐿𝑖𝑡
𝑚 = 𝛾𝑡 + 𝛽1Δ𝐼𝑃𝑊𝑢𝑖𝑡 +𝑿𝑖𝑡

′ 𝛽2 + 𝑒𝑖𝑡 
 

Estimation strategy: Two-Stage Least Squares (2SLS) Approach



Substitute (2) into (1):

The reduced form: 

Δ𝐿𝑖𝑡
𝑚 = 𝛾𝑡 + 𝛽1Δ𝐼𝑃𝑊𝑢𝑖𝑡 +𝑿𝑖𝑡

′ 𝛽2 + 𝑒𝑖𝑡 
 

 = 𝛾𝑡 + 𝛽1 𝜆𝑡 + 𝜶𝟏Δ𝐼𝑃𝑊𝑜𝑖𝑡 + Γ𝑖𝑡
′ 𝛼2 + 𝑢𝑖𝑡 +𝑿𝑖𝑡

′ 𝛽2 + 𝑒𝑖𝑡 
 

Estimation strategy: Two-Stage Least Squares (2SLS) Approach



Substitute (2) into (1):

The reduced form: 

Δ𝐿𝑖𝑡
𝑚 = 𝛾𝑡 + 𝛽1Δ𝐼𝑃𝑊𝑢𝑖𝑡 +𝑿𝑖𝑡

′ 𝛽2 + 𝑒𝑖𝑡 
 

 = 𝛾𝑡 + 𝛽1 𝜆𝑡 + 𝜶𝟏Δ𝐼𝑃𝑊𝑜𝑖𝑡 + Γ𝑖𝑡
′ 𝛼2 + 𝑢𝑖𝑡 +𝑿𝑖𝑡

′ 𝛽2 + 𝑒𝑖𝑡 
 

 = 𝛾𝑡 + 𝑿𝑖𝑡
′ 𝛽2  + 𝛽1 𝜆𝑡 + Γ𝑖𝑡

′ 𝛼2 + 𝑢𝑖𝑡 + 𝜷𝟏𝜶𝟏𝚫𝑰𝑷𝑾𝒐𝒊𝒕 + (𝛽1𝑢𝑖𝑡 + 𝑒𝑖𝑡) 

Estimation strategy: Two-Stage Least Squares (2SLS) Approach



Substitute (2) into (1):

The reduced form: 

Δ𝐿𝑖𝑡
𝑚 = 𝛾𝑡 + 𝑿𝑖𝑡

′ 𝛽2  + 𝛽1 𝜆𝑡 + Γ𝑖𝑡
′ 𝛼2 + 𝑢𝑖𝑡 + 𝛽1𝜶𝟏Δ𝐼𝑃𝑊𝑜𝑖𝑡 + (𝛽1𝑢𝑖𝑡 + 𝑒𝑖𝑡)

Let 𝝅 = 𝜷𝟏𝜶𝟏 is the “reduced form effect”.

Estimation strategy: Two-Stage Least Squares (2SLS) Approach



Now, we estimate the first stage and the reduced form to get Ƹ𝜏 and ො𝜋 :

The first-stage equation: 

Δ𝐼𝑃𝑊𝑢𝑖𝑡 = 𝜆𝑡 + 𝜶𝟏Δ𝐼𝑃𝑊𝑜𝑖𝑡 + Γ𝑖𝑡
′ 𝛼2 + 𝑢𝑖𝑡

The reduced form (3): 

Δ𝐿𝑖𝑡
𝑚 = 𝛾𝑡 + 𝑿𝑖𝑡

′ 𝛽2  + 𝜷𝟏 𝜆𝑡 + Γ𝑖𝑡
′ 𝛼2 + 𝑢𝑖𝑡 + 𝝅Δ𝐼𝑃𝑊𝑜𝑖𝑡 + (𝜷𝟏𝑢𝑖𝑡 + 𝑒𝑖𝑡)

 
Since 𝝅 = 𝜷𝟏𝜶𝟏, the estimate of the average treatment effect 𝜷𝟏 is just the 

ratio of the reduced form to first stage coefficients: ෢𝜷𝟏 =
ෝ𝝅

ෞ𝜶𝟏
 

Estimation strategy: Two-Stage Least Squares (2SLS) Approach



QUESTION: 
Why NOT substituting directly into the main equation the estimates of the 
first stage? For example:

Δ𝐿𝑖𝑡
𝑚 = 𝛾𝑡 + 𝜷𝟏

෣Δ𝐼𝑃𝑊𝑢𝑖𝑡 + 𝑿𝑖𝑡
′ 𝛽2 + 𝑒𝑖𝑡 

 
෣Δ𝐼𝑃𝑊𝑢𝑖𝑡 = ෢𝜆1 + ෞ𝜶𝟏Δ𝐼𝑃𝑊𝑜𝑖𝑡 + ෢Γ𝑖𝑡

′ 𝛼2

 

The problem is that, unlike in (3), there is NO extra error term 𝜷𝟏𝑢𝑖𝑡. 

Direct substitution of  ෣Δ𝐼𝑃𝑊𝑢𝑖𝑡 into the main equation would generate a 
reduced form equation that ignores the first-stage estimation errors. 

This leads to incorrect standard errors for statistical inference.

Estimation strategy: Two-Stage Least Squares (2SLS) Approach



 

Results
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Results: Imports from China and manufacturing employment
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Results: Imports from China and wage changes
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Results: Imports from China and wage changes
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Results: Imports from China and wage changes
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→ Why do we observe no negative wage effects on import competing 
manufacturing industries?

Some possible explanations: 

• Manufacturing wages are downward rigid

• Most productive workers retained their jobs

• Manufacturing plants reacted by increasing technological and organizational 
innovations that increase productivity 

→ Why do we observe negative effects on nonmanufacturing wages regardless of 
education level? 

Perhaps negative shock to local manufacturing jobs reduced the demand for local 
non-traded services while increasing the supply of workers

Results: Imports from China and wage changes



What are the economic lessons? 

• Market adjustments are partial and incomplete. 

• Workers leaving manufacturing seek jobs locally outside of the sector, 
reducing wages in other sectors within the same local labour markets. The 
general equilibrium effects operate within but not across local labour 
markets.

• Labour and product markets are not sufficiently integrated to diffuse the 
adverse import shock across the broader regional and national market.

Results: Imports from China and wage changes



Results: Imports from China and Government Transfers
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Results: Imports from China and Household Income
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