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Overview of today's presentation

Research question: How has the rise of China as an export superpower

a�ected Canadian employment?

Agenda for presentation:

1 Set the stage: Empirical context and existing literature
2 Measurement, identi�cation strategy, and data
3 Three sets of estimates

F Regression speci�cation
F Results

4 Discussion
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How does import competition a�ect labour markets?

Theory says import competition could harm unskilled workers and raise

earnings inequality in advanced economies. But does it?

Literature through the early 2000s said �No�

I Most trade is between rich countries with similar endowments
I High labour market �exibility; displaced workers can easily relocate
I Skill-biased technological change is a more important factor

More recent literature says �Maybe yes�

I More trade with developing economies � especially China
I Labour market frictions may inhibit reallocation across industries or

regions
I Key empirical evidence for the United States: the `China Shock'

literature

F Autor et al. (2013a; 2013b; 2014; 2015; 2016)
F Acemoglu et al. (2016)
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Recent evidence on Canada is thin

Old literature on Canada-US trade liberalization

I Gaston and Tre�er (1997); Baldwin and Ra�quzzaman (1999);
Beaulieu (2000); Lemieux (2004); Tre�er (2004); Townsend (2007)

I Basic �ndings:

F Employment losses in manufacturing industries that lost tari�
protection

F Losses concentrated among production workers (i.e. unskilled)
F Mixed evidence on impact on wages

Not much recent evidence on Canada's trade with developing

economies

I In Mincer-type wage equations, import penetration from developing
economies reduced relative wages of unskilled workers (Breau and
Rigby, 2010)

I In CGE model, increased foreign competition reduces manufacturing
employment and raises low-income rates in the short run; in the long
run, enhanced e�ciency and capital accumulation o�set these e�ects
(Annabi et al., 2013)
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Canadian employment during the rise of China
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Empirical Approach

Exposure to rising Chinese import competition varies across industries

and across localities

Exploit this variation to develop three estimates of the impact on

employment:

1 Direct e�ect in manufacturing industries
2 E�ects arising from input-output linkages across industries
3 E�ect in local labour markets, including net e�ect of labour

reallocation and demand spillovers

Murray and Sharpe `China Shock' in Canada June 27, 2017 6 / 28



Basic building block

Change in import exposure at the industry level

∆IEj ,t =
∆MCC

j,t

Yj,0+Mj,0−Xj,0

I Change in Canada's real imports from China in industry j over time
period t

I Normalized by real domestic absorption in initial year (1992)
I Measured for manufacturing industries
I This is a measure of the change in competition with China over the

domestic Canadian market
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IV strategy: exogenous variation in Chinese import growth

Concern:

I Imports from China may be in�uenced by both Canadian import
demand shocks and Chinese export supply shocks

Solution:

I Instrument for Canadian imports using other advanced economies'
imports from China,

∆IEOj,t =
∆MOC

j,t

Yj,0+Mj,0−Xj,0

Rationale:

I China's export growth has been driven by factors internal to China

F Urbanization, WTO accession (2001), opening to foreign investment
and technology

I Common component of Chinese import growth across advanced
economies plausibly captures this positive shock to Chinese export
supply
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Chinese import exposure and its instrument, 1991-2001 and

2001-2011
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Data

Trade data: imports from China by 4-digit NAICS manufacturing

industry

I Canada: Trade Data Online (TDO), ISED
I Instrument: UN Comtrade database

F Raw data by 6-digit HS commodity
F Map to 4-digit NAICS (Pierce and Schott, 2012)

Employment data:

I Industry-level: employment by 4-digit NAICS industry
I Local level: employment 4-digit NAICS industry by CMA/CA
I Sources: 1991 and 2001 censuses, 2011 NHS

F For 1991: Used 2001 census to build SIC-to-NAICS mapping by
CMA/CA

Initial domestic absorption: Monthly Survey of Manufacturing and

TDO

Input-output table for 1992, L-level aggregation (detailed)
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Estimating industry-level direct e�ect

Regression speci�cation:

∆Lj ,t = αt + β∆IEj ,t + ej ,t

I ∆Lj,t =annual employment growth in industry j over period t
I αt =period e�ect (1991-2001 and 2001-2011)
I ∆IEj,t =change in import exposure; instrumented by ∆IEOj,t

I Observations weighted by initial industry employment; SEs clustered by
3-digit NAICS industry

Given estimate β̂, count total employment e�ect:

Lt − Lcft =
∑
j

Lj ,t

(
1− e−β̂∆̃IEj,t

)
I Lt − Lcft = di�erence between actual and counterfactual employment

at end of time t
I ∆̃IEj,t = 0.57×∆IEj,t (�rst-stage partial R-squared = 0.57)
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Regression estimates
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Analysis of results

How big are these numbers?

I 50.7 percent of 1991-2011 manufacturing decline (334.3 thousand)
I 20.7 per cent of the 2001-2011 manufacturing decline (507.8 thousand)

Comparison to U.S. results

I `China Chock' explained 10 percent of U.S. manufacturing employment
decline over 1999-2011 period

I Di�erence: Chinese import penetration increased more in Canada

F 0.9 percentage points per year in Canada
F 0.5 percentage points per year in the United States
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Industry spillover e�ects through input-output linkages

We've measured the direct e�ect of import competition on

employment in the industry facing that competition

Industries also face indirect import exposure through input-output

linkages with other industries

I Upstream e�ect: an industry's exposure to competition faced by
industries that buy its output

I Downstream e�ect: an industry's exposure to competition faced by
industries from which it buys inputs
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Measuring upstream and downstream exposure

Combine ∆IEj ,t with input-output table:

∆IE
U
i ,t =

∑
j

m̂i ,j∆IEj ,t

∆IE
D
i ,t =

∑
j

m̃i ,j∆IEj ,t

I m̂i,j =share of industry i output purchased by industry j
I m̃i,j =industry j purchases from industry i as a share of industry j

output

Higher-order e�ects:

I These measure only the �rst-order upstream and downstream e�ects
I To get full higher-order e�ects, invert the Leontief matrix, etc.

Things to note about this:

I De�ned for all industries, not just manufacturing
I Switched from NAICS to IOIC (Trau, 2005)
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Estimation strategy

Regression speci�cation:

∆Lj ,t = αt + β1∆IEj ,t + β2∆IE x
j ,t + ej ,t

I ∆IE x
j,t =change in indirect import exposure through I/O linkages,

x ∈ {U,D}
I Instruments: Replace ∆IEj,t with ∆IEOj,t in formula for ∆IE x

i,t
I Observations weighted by initial industry employment; SEs clustered by

3-digit IOIC industry

Given regression estimates, employment impact is computed as before
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Regression estimates
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Analysis of results

Little evidence of important input-output spillovers

I Increase losses by 11 percent over 2001-2011
I Increase losses by 6 percent over 1991-2011

Tiny e�ect compared to United States

I Increased losses by factor of 2.8 to 3.5 over 1999-2011 period
(Acemoglu et al., 2016)

I Why so di�erent in Canada?
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Reallocation and demand e�ects in local labour markets

Results so far may fail to capture some e�ects of import exposure

I Labour reallocation: Job losses in one industry increase labour supply
available for other industries

I Aggregate demand: Job losses in one industry reduce incomes,
leading to lower consumption and to job losses in other industries

Approach: Use geographic variation to measure part of (the net e�ect

of) these forces that operates within local labour markets
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Local labour markets

Census metropolitan areas (CMAs) and census agglomerations (CAs)

I De�nition based (in part) on commuting �ows
I Cover 82 percent of working-age population in 2011
I Use 129 CMAs/CAs present in 1991, 2001 and 2011 data

Chinese import exposure by locality:

∆IE
L
l ,t =

∑
j

Ll ,j ,t

Ll ,t
∆IEj ,t

I Employment-weighted average of industry exposures
I Variation across localities comes from di�erences in employment

structure

Instrument:

I Replace ∆IEj,t with ∆IEOj,t in the formula above
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Estimation strategy

Speci�cation 1:

∆El ,t = αt + β∆IE
L
l ,t + X

′
l ,tγ + el ,t

I ∆El,t =annual percentage-point change in employment rate
I ∆IEL

l,t =import exposure of locality l
I Xl,t contains region dummies and initial manufacturing employment

share
I Observations weighted by initial CMA/CA working-age population; SEs

clustered by CMA/CA
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Estimation strategy

Speci�cation 2:

∆Ek,l,t = αk,t + β1∆IE
L
l,t1{exposed}+ β2∆IE

L
l,t1{non − exposed tradable}

+β3∆IE
L
l,t1{non − exposed non − tradable}+ X

′
l,tγ + ek,l,t

This allows the employment e�ect to di�er by `sector'

I Exposed: Industries in which import exposure increased at least 2
percentage points per year

I Non-exposed tradable: Any non-service industry in manufacturing,
agriculture, forestry, and mining and oil and gas not already de�ned as
`exposed'

I Non-exposed non-tradable: All remaining industries

Murray and Sharpe `China Shock' in Canada June 27, 2017 23 / 28



Estimation results
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Analysis of results

Losses in exposed sector partially o�set by gains in non-exposed

non-tradables

I Not much evidence of within-locality demand spillovers
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Analysis of results

Why reallocation into nontradables rather than non-exposed tradables?

I Declining aggregate trade balance over 2001-2011 period
I Reallocation across localities not captured; maybe especially important

for oil and gas

Comparison with results for the United States

I Acemoglu et al. (2016) found no statistically signi�cant reallocation
into non-exposed sectors

I They interpreted this as evidence of strong within-locality demand
e�ects

I Our results suggest reallocation was less inhibited by negative demand
e�ects in Canada
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Conclusion: Impact of `China Shock' in Canada

Direct e�ect in manufacturing industries:

I 105 thousand manufacturing jobs over 2001-2011 period
I 20.7 per cent of total decline over 2001-2011 period

Not much evidence for important spillover e�ects through

input-output linkages

Accounting for reallocation and aggregate demand e�ects within local

labour markets:

I 150 to 170 thousand jobs over 2001-2011 period
I Large losses in exposed (manufacturing) industries, partially o�set by

gains in non-exposed non-tradable industries

This is not a comprehensive assessment of the welfare impact of trade

with China

But e�ects on the `losers' should not be ignored
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