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This article assesses the long-run effects of the 1989 Canada-U.S. Free Trade Agreement on the
Canadian labour market using matched longitudinal administrative data for the years 1984-2004. We
simultaneously examine the labour market effects of increased export expansion and import competition,
generally finding adverse effects of Canadian tariff cuts and favourable effects of U.S. cuts, though both
effects are small. Workers initially employed in industries that experienced larger Canadian tariff conces-
sions exhibit a heightened probability of layoffs at large firms, but little impact on long-run cumulative
earnings. Lower earnings and years worked at the initial employer are offset by gains in other manu-
facturing industries, construction, and services. Canadian workers quickly transitioned out of industries
facing import competition, with the bilateral nature of the FTA providing import-competing workers
employment options in alternative manufacturing industries benefiting from larger U.S. tariff cuts.
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1. INTRODUCTION

While international economists have long studied the distributional consequences of trade lib-
eralization, traditional approaches assumed full employment and costless worker transitions
(Stolper and Samuelson 1941). However, recent empirical findings by Autor et al. (2014), Dix-
Carneiro and Kovak (2017), and many others have documented persistently depressed labour

The editor in charge of this paper was Thomas Chaney.
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FIGURE 1
Import penetration ratio for Canadian imports from China and the U.S.

Notes: The y-axis plots the change in Canadian import penetration accounted for by Chinese or U.S. imports from 1988 to the year
on the x-axis. Specifically, it follows Autor et al. (2014) equation (1) by plotting (imports{ — importsiggs)/(absorptionlggg), where
¢ € {China,U.S.} and absorption is industry output plus imports minus exports. All values deflated to 1988 dollars using the Canadian
CPL

market outcomes for workers and regions facing increased import competition.! The consistency
of this finding across different research designs, trade shocks, and countries has led to growing
pessimism regarding the path of worker adjustment following trade shocks.

In this article, we document the short- and long-run labour market effects of the 1989 Canada-
U.S. Free Trade Agreement (FTA). While this shock generated changes in trade flows that were
at least as large as those studied in prior research (see our discussion of Figure 1 below), we find
starkly different effects on Canadian workers than one might expect given the recent literature.
While Canadian tariff cuts led to an increased likelihood of layoff and reduced earnings from
workers’ initial employers, workers quickly recovered lost earnings by transitioning to other
firms, industries, and sectors. Canadian tariff reductions did not lower total years worked or
cumulative earnings for workers during the 16 years following the FTA’s enactment, and the
reciprocal U.S. tariff reductions tended to offset the modest negative effects of Canadian tariff
cuts on average. In other words, the tariff cuts had the expected effects, but worker adjustment
to changing labour demand was relatively speedy and successful.

We carry out this study using 21 years of high-quality, longitudinal, matched worker-firm
administrative data from Statistics Canada covering 1984-2004. We apply the research design
of Autor et al. (2014) to the context of bilateral changes in trade policy by comparing the career
trajectories of otherwise similar workers initially employed in industries that were subsequently
subject to different Canadian and U.S. tariff concessions legislated by the FTA. The bilateral
nature of this agreement allows us to study the effects of both import competition and export
expansion in response to a policy change. We examine a large number of individual-level labour

1. Autor et al. (2021) and Dix-Carneiro and Kovak (2017) examine long-run persistence in the regional impacts
of import competition. Autor et al. (2014), Dix-Carneiro and Kovak (2019), Pierce et al. (2020), and Utar (2018) show
similar persistent effects at the worker level. Many other papers document depressed labour market outcomes in regions
facing increased import competition but do not focus on persistence, including Autor ef al. (2013a), Dauth et al. (2014,
2021), Hakobyan and McLaren (2016), Kovak (2013), Topalova (2010), Utar (2014), and many others (see Autor et al.
2016 for a survey).
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market outcomes including displacement, years worked, cumulative earnings, and transitions
into other firms, other industries, or unemployment during the 16 years following the FTA’s
implementation. Because our sample starts in 1984, we can control for a variety of initial con-
ditions and pre-trends including worker, firm, and industry wage trajectories, firm and industry
employment trajectories, and capital intensity.

The CUSFTA provides a nearly ideal setting in which to study the causal effects of changing
bilateral trade policy (Trefler 2004). The Agreement cut tariffs to zero on nearly all non-
agricultural trade between Canada and the U.S., with minimal changes to non-tariff barriers for
trade in goods. The FTA was not part of a larger reform package, nor was it passed in response to
a crisis or other macroeconomic shocks. As we will show, the tariff changes were not confounded
by pre-existing trends in industry performance. Given the large size of the U.S. economy in com-
parison to Canada’s, the FTA drove substantial increases in trade from the Canadian perspective.
Figure 1 shows that U.S. import penetration in Canada increased by 40 percentage points from
1988 to 2004. This is roughly four times larger than the growth in Chinese import penetration
in Canada during this period and the growth in Chinese import penetration in the U.S. during
1991-2011 (Autor et al., 2014, Table I).

We find that workers initially employed in manufacturing industries that subsequently lost
tariff protection in Canada experienced an increased probability of a job separation, while those
facing U.S. tariff concessions had lower probabilities of separation. For example, an interquartile
(25th to 75th percentile) increase in the size of the Canadian tariff cut caused a 3 percentage
point higher layoff probability for workers with low labour force attachment initially employed
at large firms. For the same group, an interquartile increase in the U.S. tariff concession led
to a 2 percentage point lower layoff probability. Thus, the adverse effects of increased import
competition and the favourable effects of increased access to the U.S. export market partly offset
each other on average. These effects on workers’ outcomes at their initial firms are consistent
with the large effects of the FTA on plant exit and plant employment documented in Head and
Ries (1999) and Trefler (2004).

In spite of the changes in the probability of separating from one’s initial employer, we find
little effect on total years worked or on cumulative earnings during the 16 years following the
FTA’s implementation. Consistent with the separation results, larger Canadian tariff cuts did
indeed reduce years worked and earnings at the initial employer and at other firms in the initial
industry. However, these losses were fully offset by increased years worked and earnings in
other manufacturing industries, construction, and services. Moreover, the favourable effects of
U.S. tariff reductions also offset the losses from Canadian cuts on average, leading to a very
small net impact on workers’ employment and earnings.

These findings contrast with the large and persistent effects of the China Shock in Autor
et al. (2014) or of Brazilian trade liberalization in Dix-Carneiro and Kovak (2017).2 In one
sense, our results are more in line with those of Dauth et al. (2014, 2017, 2021), who find
offsetting effects of increased import and export flows in the German context. We similarly
find that the effects of increased export market access offset those of import competition on
average. However, our results are distinct in finding a stronger role for worker adjustment across
industries. Although Canadian workers face substantial effects of tariff cuts on employment
and earnings in their initial firms and industries, the effects of each tariff change on overall

2. As discussed in Section 5.4, the earnings effects we document for high-attachment workers are an order of
magnitude smaller than the parallel effects of the China Shock in the U.S. documented by Autor et al. (2014). In addition,
Autor et al. (2021) extend the results of Autor er al. (2013a) forward 12 years to 2019. They find persistent regional
effects of the China Shock through the end of this sample period in spite of U.S. imports from China plateauing after
2012.
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cumulative earnings and employment are small because Canadian workers are able to fully offset
gains or losses by shifting to other industries including within manufacturing. While German
workers also exhibited transitions, these were insufficient to fully offset the effects of trade
shocks in their initial industry.

To understand these contrasting results, we first rule out four potential explanations for
our finding of small overall effects: (i) FTA tariff changes were too small to drive substantial
effects, (ii) U.S. and Canadian tariff changes offset within each industry, (iii) Canada’s indus-
trial geography (relative to the U.S.) facilitated transitions across industries, and (iv) the FTA
was implemented in the midst of a strong labour market. After ruling out these explanations,
we present four findings explaining the relatively smooth labour market adjustment in Canada.
First, Canadian workers quickly moved from industries facing large increases in import com-
petition to industries facing smaller shocks, in contrast to the U.S. experience (Autor et al.
2014). Second, we find evidence that the bilateral nature of the FTA facilitated import-competing
Canadian workers’ successful transitions. Workers subject to Canadian tariff cuts were able to
replace lost years of employment by transitioning to closely related industries benefiting from
U.S. tariff cuts, where we measure industry relatedness based on pre-FTA worker transitions,
as in Borusyak et al. (2022). Third, the CUSFTA tariff changes did not induce mass layoffs.
Fourth, total industry-level employment did respond to import competition, but these adjust-
ments occurred primarily among new entrants to the labour market rather than among incumbent
workers. We also find that the China Shock in Canada increased mass layoffs and affected both
incumbent and newly entering workers’ employment, suggesting that the Canadian labour mar-
ket does not adjust smoothly to all import competition shocks, which reinforces the importance
of the FTA’s bilateral nature.

As in the prior empirical work on the CUSFTA, firm size plays an important role (Head
and Ries 1999; Beaulieu 2003; Trefler 2004).3 Canonical models of heterogeneous firms and
trade, such as Melitz (2003) and its asymmetric-country extension in Demidova and Rodriguez-
Clare (2013), predict that larger Canadian firms should benefit most from increased access to the
U.S. export market because those more productive firms can bear the fixed costs of exporting.
Our results confirm this prediction: workers initially employed at larger firms experience bigger
reductions in the probability of separation when facing larger U.S. tariff reductions. However,
in contrast to the canonical models, larger firms also exhibit the biggest increases in separations
when facing larger Canadian tariff reductions. As discussed below, this surprising result is con-
sistent with the empirical findings of Head and Ries (1999), Autor et al. (2013b), and Pierce
et al. (2020), and can be rationalized by the niche-market mechanism formalized by Holmes
and Stevens (2014) and the complementary product-cycle arguments of Eriksson et al. (2021).
Our heterogeneity analysis also reveals that while the tariff cuts had small effects on average, a
relatively small group of workers, those with low labour force attachment initially employed at
large firms, have non-trivial effects of both Canadian and U.S. tariff cuts. However, the adverse
effects of Canadian tariff reductions and the favourable effects of U.S. cuts have very similar
magnitudes for this group of workers, so the net effects of the FTA remain close to zero on
average.

This study possesses three virtues relative to the existing literature. First, it examines the
effects of a well-defined policy change, so our findings can inform ongoing trade policy debates.
In this sense, it is most closely linked to studies analysing the effect of the NAFTA on various
aspects of the American, Canadian, and Mexican economies (e.g. Hanson 2003; Chiquiar 2008;
Hakobyan and McLaren 2016), the effect of trade liberalization in developing countries (e.g.

3. See Kovak and Morrow (2022) for an extended literature review.
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McCaig 2011; Brambilla et al. 2012; McCaig and Pavcnik 2018 for Vietnam, Topalova 2007,
2010 for India, and Kovak 2013; Dix-Carneiro and Kovak 2017 for Brazil), and the end of the
Multi Fibre Arrangement (e.g. Harrigan and Barrows 2009; Utar 2014, 2018).

Second, because of the bilateral nature of the CUSFTA, we are able to examine the effects of
increased access to U.S. export markets along with the effects of increased import competition
in Canada. All of our analyses simultaneously include measures of Canada’s tariff cuts facing
U.S. exports and measures of U.S. tariff cuts facing Canadian exports. Studies examining unilat-
eral trade liberalizations are often restricted to studying the effects of imports alone, and those
studying both imports and exports generally examine changes in trade flows rather than explicit
trade policy changes.* In addition, we present evidence that bilateral U.S. tariff cuts in related
industries that are linked by pre-FTA worker transitions helped Canadian workers stay within
manufacturing, lessening the quantity of workers that would need to be absorbed into services
to maintain full employment. Therefore, we contribute an analysis of an explicit trade policy
change that substantially and simultaneously affects both import competition and access to an
important export market.’

Third, by relying on longitudinal matched employee-firm data, we can examine where dis-
placed workers went and whether these displacements affected their long-run earnings. In this
sense, our work is distinct from all the papers we are aware of examining the effects of the CUS-
FTA on the Canadian economy, which focus on outcomes at the plant or industry level (e.g.
Gaston and Trefler 1997; Head and Ries 1999; Beaulieu 2003; Trefler 2004; Lileeva 2008), and
the vast majority of papers studying other policy-based trade liberalization episodes, although
Utar (2014, 2018) and Dix-Carneiro and Kovak (2017) are notable exceptions.

2. THE CANADA-U.S. FREE TRADE AGREEMENT

The Canada-U.S. Free Trade Agreement was signed on 2 January 1988 by Canadian Prime
Minister Brian Mulroney and U.S. President Ronald Reagan.® The Agreement went into effect
on 1 January 1989, phasing out tariffs for nearly all non-agricultural goods traded between
Canada and the U.S. In addition to tariff cuts, the agreement liberalized foreign investment in
Canada, required non-discrimination in new regulations applying to the service sector and to for-
eign investment, and created an appeals mechanism to ensure appropriate application of treaty
commitments, along with a variety of other minor provisions (Copeland 1989).”

The tariff cuts were phased in from 1989 to 1998. Supplementary Appendix Figure Al
presents the evolution of Canadian tariffs on U.S. manufacturing exports and U.S. tariffs on
Canadian manufacturing exports between 1988 and 1998.% For simplicity, we refer to Canadian

4. See, for example, Baziki et al. (2021), Biscourp and Kramarz (2007), Costa et al. (2016), Dauth et al. (2014,
2021), and Hummels et al. (2012). Feenstra et al. (2019) study the effect of increased exports to China from the U.S.

5. Our analysis is most closely related to a robustness test in McCaig and Pavcnik (2018) that considers the
effects of tariff changes in the U.S. and Vietnam as part of the U.S.-Vietnam Bilateral Trade Agreement, though they use
repeated cross-sections rather than longitudinal data.

6. Because Canadian passage of the FTA was far from certain and prior attempts at passing free trade agreements
between Canada and the U.S. were unsuccessful, we do not expect to observe anticipatory effects. See footnote 12 in

Kovak and Morrow (2022) for additional detail on the Agreement’s passage.

7. Greenland et al. (2021) find increased stock market returns for U.S. firms in service industries benefiting
from non-discrimination under CUSFTA. See Breinlich (2014) and Greenland et al. (2021) for stock return analyses of
CUSFTA tariff cuts.

8. Tariffs on the majority of Canadian imports experienced linear tariff reductions during a 10-year period (Sched-
ule C tariff lines), with the remainder phased in linearly over a 5-year period (Schedule B), implemented immediately in
January 1989 (schedule A), or having no cut due to pre-existing free trade (Schedule D) (Head and Ries 1999).
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tariffs on U.S. exports as “Canadian tariffs” and U.S. tariffs on Canadian exports as “U.S. tar-
iffs” except where explicitly stated. In 1988, Canadian tariffs varied greatly, with those in the
95th percentile seeing protection of more than 20%, while the least protected industries already
had zero tariffs. Average Canadian tariffs declined from approximately 9% in 1988 to zero in
nearly all product categories in 1998. Figure A1 also graphs the corresponding U.S. tariff cuts.
While U.S. tariffs were initially much lower (*3%), their mean and variance fell similarly.

Because of the linear phase-in of the tariff cuts, there is minimal variation in the timing
of cuts across industries. All of our analyses therefore rely on cross-industry variation in tariff
cuts between 1988 and 1998 to examine the effects of the CUSFTA on the Canadian labour
market. In order to interpret our results as the causal effect of the tariff changes, it must be
the case that (i) the observed tariff cuts were unrelated to counterfactual industry performance
and (ii) the tariff cuts were uncorrelated with other aspects of the FTA that might have affected
industry outcomes. We address the former requirement in Section 5.1, showing that the tariff
cuts were unrelated to pre-FTA industry performance. On the latter point, the CUSFTA is nearly
ideal relative to other large liberalization episodes (Trefler 2004). While most large-scale trade
liberalizations, particularly those in lower-income countries, involved significant reductions in
non-tariff barriers and other reforms, the non-tariff provisions of the FTA primarily focused on
limiting new non-tariff barriers and prohibiting new discriminatory regulations (Copeland 1989).
The CUSFTA tariff cuts were also incorporated into the subsequent NAFTA agreement, so they
were relevant throughout our study period, which extends through 2004.°

Figure 2 shows that the tariff cuts expanded bilateral trade across industries as expected. The
left panel shows that industries with larger Canadian tariff cuts saw increased imports from the
U.S., while the right panel shows that larger U.S. tariff cuts drove increased Canadian exports to
the U.S. In both cases, the estimated coefficients are consistent with the related literature.'”

3. DATA

Our main research design compares labour market outcomes for Canadian workers whose ini-
tial industries faced different tariff cuts in Canada or the U.S. as a result of the FTA. We observe
individual workers’ labour market outcomes over time using Statistics Canada’s matched T2-
LEAP-LWF data set, which covers 1984-2004. The heart of this database is the Longitudinal
Worker File (LWF), which assembles individual T4 tax records providing longitudinal employ-
ment and earnings information.!' The LWF represents a 10% random sample of Canadian
workers appearing in the underlying tax records during 1984-2004, and we observe complete
labour market histories for the workers in our sample.12 As discussed below, we restrict atten-
tion to workers initially employed in manufacturing, but we are able to follow them even if they
move into other sectors, including agriculture, mining, and services.

9. NAFTA accelerated the tariff cuts prescribed by the CUSFTA for some products, but this accounted for a
relatively small share of trade (Besedes et al. 2020).

10. For Canadian imports, the estimated slope is 2.63 (s.e. 1.33, p = 0.05) and, for U.S. imports, it is 10.49 (s.e.
2.44, p < 0.01). Results are stronger if we control for the change in MFN tariffs. Using a CES framework, Romalis
(2007) finds an elasticity of substitution between 2 and 5 for Canadian imports, and between 6 and 9 for U.S. imports in
response to the CUSFTA tariff cuts. Supplementary Appendix Figure A2 confirms that Canadian imports from the U.S.
grew more quickly for HS-6 products with larger Canadian tariff cuts and that this difference grew steadily over time.
We thank Teresa Fort for suggesting this figure.

11. Allreferences to “income” and “earnings” refer to wage income reported on tax form T4. This is the Canadian

equivalent of the W2 form that U.S. workers receive from each employer.
12. The 10% random sample is taken over unique Social Insurance Numbers (SIN) for workers appearing in the

data at any point. If a worker’s SIN is in the 10% sample, they are included in all years in which they received T4 income.
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FIGURE 2
Tariff cuts and bilateral trade: Canada (left) and U.S. (right)

Notes: Each figure plots the change in log bilateral trade against the tariff cut in the importing country from 1988 to 1998 for each of 78
4-digit NAICS manufacturing industries. Each dot is an industry. The left panel plots the change in log imports into Canada from the U.S.
against negative one times the change in log one plus the Canadian tariff. The right panel plots the change in log exports from Canada to
the U.S. against negative one times the change in log one plus the U.S. tariff from 1988-98.

The LWF contains yearly data on each worker’s employer(s), wage income, basic demo-
graphic information, province of employment, and industry affiliation at the 4-digit NAICS
level. There are 328 of these industries, of which 86 are within manufacturing. As discussed
below, we drop two industries that do not map onto our tariff data and six additional industries
subject to quantitative trade restrictions.'? This provides us with 78 manufacturing industries in
our sample.'* The LWF also includes a unique field based on Records of Employment (ROE),
which Canadian employers must submit whenever a worker experiences an interruption in earn-
ings.!> Morissette et al. (2013) describe ROEs in detail. The ROE classifies each separation as
either temporary (returned to the firm in the year of separation or the following year) or perma-
nent (otherwise) and provides a reason for the separation, including firing, returning to school,
ending seasonal work, quit, or work shortage (equivalent to layoff). This information allows us
to focus our main analysis on permanent layoffs, which avoids diluting effects by inadvertently
including temporary or voluntary separations (Flaaen et al. 2019).

Statistics Canada merges the longitudinal worker-level information in the LWF with firm-
level data for their employers. T2 corporate income tax returns report interest, sales, gross profits,
equity, assets, etc. for all incorporated firms in Canada, and the Longitudinal Employment Anal-
ysis Program (LEAP) database reports firms’ total employment over time. Unlike Trefler (2004)
who uses the Canadian Annual Survey of Manufactures, we possess data on firms (tax entities)
rather than plants. Consequently, changes in continuing firm employment can be due to either
plant entry and exit or changes in employment within continuing plants. In addition, a firm dis-
appears from our sample if all of its workers in our sample experience separations despite it
continuing to employ workers not in our sample. This limits our ability to undertake firm-level
analyses and further motivates our focus on worker-level outcomes.

13. The two industries that do not map onto HS product codes are 3151 (“Clothing Knitting Mills”) and 3328
(“Coating, Engraving, Heat Treating, and Allied Activities”).

14. The T2-LEAP-LWF data set holds industry code of each firm fixed over time, so our results do not reflect the
firm industry switching emphasized by Bloom et al. (2019).

15. The Canadian Employment Insurance Act requires every employer to issue an ROE when an employee
working in insurable employment has an interruption in earnings. The ROE information is used to determine eligibility
and benefits for Employment Insurance (EI) and must be issued even if the employee does not intend to file a claim.
Employers are subject to financial penalties and/or charges of fraud when failing to issue accurate ROEs.

G20z Atenuep zo uo Jasn AusieAlun uoja|\ aibauie)) AqQ v/87E6./E L L 8epI/pPnISal/S60 L 0 | /I0p/ajoe-e0uBApPE/pPNISal/Woo dno-olwepeoe//:sdiy WoJj pepeojumod


https://www.canada.ca/en/employment-social-development/programs/ei/ei-list/reports/roe-guide/understand.html

8 REVIEW OF ECONOMIC STUDIES

While the LWF data are very rich, particularly in their ability to track workers across
employment status and different jobs over time, they have a few important limitations. First,
the T2-LEAP-LWF data have relatively coarse geographic information at the province level,
precluding us from using these data to implement local labour market analyses by commuting
zone. Second, we cannot observe non-labour income except Employment Insurance payments
and have no information on occupation or education. To account for heterogeneity in worker
skill in our empirical analysis, we normalize workers’ earnings by their pre-FTA earnings and
control for the share of workers in the industry earning less than the national median income.
We also stratify our samples by labour force attachment in most analyses.

We calculate tariff changes in each worker’s initial industry primarily using data provided
by Global Affairs Canada. Legislated tariffs from 1988 through 1998, including tariffs facing
Canadian exports to the U.S., U.S. exports to Canada, and Canadian Most Favored Nation
(MFN) tariffs facing other exporters are taken directly from the CUSFTA agreement.'® U.S.
MFN Tariffs are derived from Feenstra (1997).!7 In both cases, we aggregate tariffs to the 4-digit
NAICS industry level using concordances from Pierce and Schott (2012) and the U.S. Census
Bureau.'® We set the initial tariff in Auto Pact sectors to zero.!"” We drop from our sample six
4-digit NAICS industries that were subject to quantitative restrictions, as described in Lester
and Morehen (1988), because legislated tariff changes do not accurately capture changes in
protection in these industries.?

4. EMPIRICAL APPROACH

Our empirical analysis compares labour market outcomes of otherwise similar Canadian work-
ers who were initially employed in industries facing different Canadian or U.S. tariff cuts. We
measure the tariff cuts as negative one times the change in log one plus the tariff rate from 1988
to 1998: —Aln(1 + 77), where ¢ € {CAN, US} is the country imposing the tariff in industry j.
Because tariffs went to zero in all industries, this measure is equivalent to the initial value of
In(1 + 77).

We relate these tariff changes to labour market outcome Y;;; for worker i initially employed
in firm f in manufacturing industry j using the following worker-level specification:

Yigie = o — SrAI(1 + 77 — B AIn(l + %) + X B3 + X fa + X Bs + €ipje. - (1)

The subscript k represents time windows over which we calculate the worker’s post-FTA out-
comes: 1989-93, 1989-98, or (most frequently) 1989-2004. The first time span covers the initial
phase-in of tariff cuts until the year before NAFTA came into force, the second covers the full
phase-in of the CUSFTA tariff cuts, and the third extends to the final year of the sample. Because

16. We are extremely grateful to Emily Yu at Global Affairs Canada for providing us with digitized data that

describes the phase-in schedule for the CUSFTA tariff cuts between 1988-98.
17. To proxy U.S. MFEN tariffs, we divide total duties paid by total customs imports in 1989 from Austria,

Denmark, Finland, France, Germany, Greece, Ireland, Italy, the Netherlands, Norway, Spain, Sweden, and the U.K.

18. When calculating average tariffs at the 4-digit NAICS level, we weight 8-digit HS codes by 1988 imports to
the relevant country. See Kovak and Morrow (2022) Appendix A for details.

19. While there were strictly positive statutory tariffs in sectors 3361, 3362, and 3363, waivers were easily
obtained, leading to free trade in practice. See Trefler (2004) for more details.

20. The relevant industries are Meat Products, Poultry Products, Dairy Products, Flour and Breakfast Cereals,
Sugar, Distilleries and Breweries, Wineries, Tobacco, and Tobacco Products (Lester and Morehen 1988), which we
concord to 3112 (“Grain and Oilseed Milling”), 3113 (“‘Sugar and Confectionery Product Manufacturing™), 3115 (“Dairy
Product Manufacturing”), 3116 (“Meat Product Manufacturing”), 3121 (“Beverage Manufacturing), and 3122 (“Tobacco
Manufacturing”).
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we multiply the tariff changes by negative one, a positive estimate of #; implies that workers
whose initial industry faced larger Canadian tariff cuts experienced more positive values of the
outcome Y. The vectors X', /f, and X’j are worker, initial firm, and initial industry level con-
trols, described below. €;yjx is an error term, clustered by the worker’s initial four-digit NAICS
industry.

Tariff cuts are assigned to workers based on their initial industry of employment, so even if
a worker switches industries after 1988, the same initial-industry tariff cuts remain associated
with that worker, analogous to Autor et al. (2014) and Utar (2018). To assign an initial firm
and industry, we define the worker’s base year as the final year in 19868 in which the worker
had strictly positive earnings and a valid industry code. We then define the initial industry as
the industry of employment in that base year. The initial firm and initial province are defined
analogously.

Our sample consists of workers initially employed in manufacturing who were born between
1940 and 1964, ensuring they were of working age (22-64) during 1986-2004. We require
that workers had positive earnings in at least 1 year during 19868 to assign an initial firm
and industry of employment. We drop workers initially employed in the Canadian Territories.?!
Following Autor et al. (2014), we examine both high and low labour force attachment work-
ers. High-attachment workers are defined as those who earned at least the equivalent of 1,600
annual hours of work at the nominal provincial minimum wage in every year between 1985 and
1988 (inclusive). Low-attachment workers are the remainder of workers meeting other sample
requirements.>>

We include extensive controls in equation (1) to ensure that we are comparing outcomes for
otherwise similar workers facing different tariff cuts.”® X is a vector of worker level controls
including the worker’s gender, birth year indicators, log real average earnings during 1986-8,
the change in log real earnings from 1986 to 1988, indicators for labour market experience and
tenure in the worker’s initial firm, and the initial province of employment. All nominal earnings
are converted into real 2002 dollars using the Canadian CPI. A worker is defined as having
“low” labour market experience if they had positive earnings in two or fewer years in the period
1984-8, “medium” if they had positive earnings in 3 or 4 years, and “high” if they had positive
earnings in all years in the period 1984-8. Tenure is distinct from experience in that it refers
to the worker’s tenure in a given firm whereas labour market experience measures employment
regardless of employer. A worker is defined as “low” tenure if they have fewer than two years
of experience at their initial firm, “medium” if they have 2 or 3 years, and “high” if they have
four or more years as of their base year. In addition, we control for an interaction between the
worker’s age and their log real average earnings during 1986-8.

Initial-firm controls, X/f, include indicators for firm size. Following Autor et al. (2014),
“small” firms are defined as those with 99 or fewer workers, “medium” sized firms have 100
to 999 workers (inclusive), and “large” firms are those with 1,000 or more workers.2* We also

21. In accordance with Statistics Canada disclosure guidelines, sample sizes are rounded to the nearest 100
throughout the article. In addition, we omit workers in the Territories (Yukon, Northwest Territories, and Nunavut) to
avoid disclosure concerns due to very small populations, totalling less than 0.31% of Canada’s overall population during
our sample period.

22. Supplementary Appendix Section A.3 discusses the characteristics of high- and low-attachment workers,
showing that women and younger workers are less likely to be high-attachment. Kovak and Morrow (2022) Appendix B
describes the sample and variable construction in detail.

23. For all of our main results, we have implemented specifications with many different subsets of the controls
discussed here. Estimates were similar in all cases.

24. This measure is based on the Statistics Canada national average labour units (nalus) measure.
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include average log real earnings per worker in 1988 within the firm as well as the average of
the change in log worker real income within the firm between 1986 and 1988.

We also include extensive initial-industry controls, X’j These include the log share of work-
ers earning less than the aggregate median income in 1988, average log earnings per worker in
1988, the log industry capital-labour ratio in 1988, the change in the log of the share of aggre-
gate employment accounted for by the industry between 1986 and 1988, and the mean change
in log income for those employed in the industry between 1986 and 1988. While our data can-
not directly distinguish between skilled and unskilled workers, the share of workers below the
median income proxies for the industry’s unskilled labour intensity. The change in the log of
the industry’s share of aggregate employment captures whether certain industries were already
shedding or gaining employment for reasons unrelated to the FTA. We also control for a measure
of industry responsiveness to the business cycle to avoid confounding the changes in bilateral
trade policy with the early-1990s Canadian recession.>> We control for the 1988 to 1998 change
in log one plus the MFN tariff facing non-FTA countries in Canada and the U.S. to account for
substitution between potential trading partners. When considering heterogeneous results by ini-
tial firm size, we interact both the CUSFTA and MFN tariff changes with the firm size indicators.
In all of our specifications, we include industry-level pre-trends in the dependent variable and its
interactions with initial firm size indicators and indicators for the worker’s tenure at their initial
firm.?® We also address the rise of China by controlling for the change in Chinese import pene-
tration in Canada in the worker’s initial industry, following Acemoglu et al. (2016).2” Finally, we
include 2-digit NAICS fixed effects, so we compare outcomes for workers initially in different
4-digit industries within the same 2-digit manufacturing industry.

Our empirical analyses examine workers’ labour market outcomes. We first examine an indi-
cator for whether a worker experienced a permanent work-shortage related separation (layoff)
from their initial employer during the relevant time period. This dependent variable allows us to
measure how Canadian and U.S. tariff cuts in the worker’s initial industry affected their proba-
bility of a layoff by their initial firm. We also examine cumulative years worked 7;jx as well as
years worked in the initial firm, initial industry outside the initial firm, in other manufacturing
industries, and outside manufacturing.?®

We also study the FTA’s effects on workers’ cumulative earnings, E; rjk» where

2004
-~ [Zt=1989 Zj/ Zf’ Eif/j’t]
Eirjx = — . 2)
E;sss6

The numerator is worker i’s cumulative real earnings from 1989 to 2004 from employment in any
firm f’ and in any industry j’, including those other than the worker’s initial firm and industry.
We focus only on earnings, so results are not affected by public programs.?’ To account for

25. Using the NBER Manufacturing Database for 1958-89, we regress log industry employment on log GDP
and a linear time trend, and use the coefficient on GDP as our measure of cyclicality.

26. For example, when we examine the determinants of the probability of a work-shortage related separation
between 1989 and 2003, we control for the unconditional probability of a separation in the same industry in the years

1984 through 1988.
27. Specifically, we control for the change in real imports into Canada from China between 1989 and 2004,

divided by 1988 real industry absorption (output plus imports minus exports) in Canada.

28. The maximum number of years worked between 1989 and 2004 inclusive is 16. When decomposing years
worked into industries, each year’s employment is assigned to the industry of primary employment (that with the most
earnings).

29. Our data do allow us to observe Employment Insurance receipts. See Stepner (2019) for a full treatment of
how redistributive taxes and transfers offset earnings losses in Canada.
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unobserved worker heterogeneity, we normalize these cumulative earnings by the worker’s pre-
FTA yearly earnings, E,‘,gg_gﬁ, calculated as average yearly real earnings in 1986—8 (averaging
over years with strictly positive earnings). Given this normalization, E; rjk = 16 means that the
worker on average earned their real pre-period income in each of the 16 years spanning 1989—
2004. Because the numerator of (2) decomposes additively into earnings from different firms,
industries, and sectors, we additionally investigate how the sources of workers’ earnings adjusted
in response to the FTA tariff changes.*”

In some specifications, we consider heterogeneous effects by the size of the worker’s initial
employer, interacting the tariff cut variables with indicators for small (1-99 employees), medium
(100-999), and large (>1,000) initial firms. This analysis is motivated by the findings of Head
and Ries (1999), Lileeva (2008), and Autor et al. (2013b) who emphasize the firm reallocation
effects that trade can induce. We also examine workers’ labour market transitions by observing
their employment status in the year following a permanent separation. For the purposes of this
transition analysis, and because our earnings information is reported at the yearly level, we define
a worker as being unemployed if their yearly earnings fall below the equivalent of 1,600 hours
worked at the relevant provincial minimum wage.?! For employed workers, we then observe
whether they are working for a different firm in the same industry, a different industry within
manufacturing, or in a different sector in the year following separation. Because the indicators
for each of these post-separation conditions sum to the overall separation indicator, we perform
an additive decomposition revealing how workers transitioned following a permanent separation.

5. RESULTS
5.1. Exogeneity of trade policy

The main threat to interpreting our results as the causal effects of the FTA is that the tariff
changes may have been correlated with unobserved factors affecting workers’ outcomes. Since
all of the tariffs fell to zero (Supplementary Appendix Figure Al), the relevant question is
whether the initial tariff levels were correlated with counterfactual industry performance. To
assess the importance of this concern, we estimate the following specification examining the
correlates of the initial tariffs at the four-digit NAICS industry level:

In (1475 985) = o+ 1 In (1 + t;fggg) + X B2 + €, 3)

where ¢, —c € {CAN, US}, X; is the vector of industry level controls discussed in Section 4, and
we present specifications with and without controlling for the other country’s (—c) initial tariff.

The results in Columns (2) and (4) of Supplementary Appendix Table A2 show that the
strongest correlate of a country’s initial tariff is the other country’s initial tariff; other factors are
far less important.’? To assess whether industries facing larger tariff cuts were on similar trajec-
tories prior to the FTA, we examine how the initial tariff level related to growth in the industry’s

30. We use scaled cumulative earnings rather than the change in log earnings because it allows for an exact
additive decomposition of its components and does not drop observations with zero earnings.

31. Note the distinction between this unemployment measure and those in surveys such as the U.S. Current
Population Survey and the Canadian labour Force Survey, which ask about employment and job search activity within a

specified reference period.
32. Although the initial Canadian and U.S. tariff levels are closely related, they are far from perfectly collinear,

making it possible for us to separately identify their effects (see Section 5.6). The R? from an industry-level bivariate
regression of initial Canadian tariffs on initial U.S. tariffs is 0.41, although this rises to 0.61 when weighted by the
number of workers in each industry.
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share of employment from 1984 to 1988 (Ajgg4—198s In(emp;/ > jemp j)) and the growth in
the industry’s average earnings from 1986 to 1988 (Aj9gs—198s Mean log earnings;). For Cana-
dian tariffs (Columns (1) and (2)), the associated coefficients on pre-FTA growth are statistically
indistinguishable from zero and are economically small.>® For U.S. tariffs (Columns (3) and (4)),
we find a statistically significant negative relationship between growth in the industry’s share of
employment and the initial tariff level, implying that industries with larger U.S. concessions had
relatively declining shares of employment prior to the FTA. However, the relationship is again
economically small. While these estimates rule out the presence of substantial confounding pre-
trends, our analyses nonetheless control for pre-FTA firm- and industry-level pre-trend measures
to allay remaining endogeneity concerns, as discussed in Section 4.

5.2.  Permanent work-shortage related separations

We start by examining whether bilateral tariff cuts affected the likelihood of a permanent lay-
off from the initial firm (Sections 5.3 and 6.1 examine worker transitions across industries
and sectors). We estimate equation (1), setting Y;sjx = 1 if worker i was initially employed
at firm f in industry j, and had a permanent work-shortage related separation from initial
employer f between 1989 and 2003 (inclusive), and zero otherwise.>* We do this separately for
low-attachment and high-attachment workers, with results in Table 1.

Columns (1) and (3) estimate homogenous effects and find the expected signs for both low-
and high-attachment workers: increased import competition due to a Canadian tariff cut raises
the probability of a permanent layoff, while increased access to the U.S. export market due to a
U.S. tariff cut lowers the probability. However, neither of these effects can be statistically distin-
guished from zero and (as discussed below) they are very small. A possible explanation is that
trade liberalization affected large and small firms differently, as predicted by standard models
of firm heterogeneity and trade. For example, Melitz (2003) and Demidova and Rodriguez-
Clare (2013) predict that trade liberalization reduces employment at smaller and less productive
domestic firms while increasing employment at larger and more productive exporting firms.
These opposite-signed effects for different size firms may therefore partly offset, potentially
leading to small and statistically insignificant average effects.

With these theoretical predictions in mind, Columns (2) and (4) of Table 1 interact the tariff
changes with an exhaustive set of initial firm size indicators. The effects of U.S. tariff conces-
sions on low-attachment workers (Column (2)) are statistically significant and consistent with
standard firm heterogeneity models. Workers initially at large firms are less likely to be laid
off when their industry gains freer access to the U.S. market, but workers at small firms in the
same industry are more likely to be laid off. The effects for high-attachment workers (Column
(4)) are similar but have smaller magnitudes and larger standard errors leading to insignificant
estimates. These results are consistent with the empirical findings of Trefler (2004) and Lileeva

33. Very large changes in the industry’s share of employment or average wage are associated with small tariff
changes. Even a 25% increase in an industry’s employment share is associated with less than a 1.5 percentage point
difference in tariff.

34. For separations alone, we stop our analysis in 2003 for two reasons. First, we cannot tell if separations in
the final year of our data set (2004) are temporary or permanent. Second, we cannot see where separated workers go
in the subsequent year. We do not consider permanent separations from a firm that was not their initial employer. For
example, if they quit their initial employer and then had a permanent separation from a second employer, ¥; ¢jx = 0 for
this worker. We do not consider temporary separations, as suggested by Statistics Canada. We thank René Morissette for
this guidance.
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TABLE 1
Probability of separation from initial firm (1989-2003)
Low attachment High attachment
()] (@) 3 (C))
—Aln(l + rfAN) 0.081 0.104
0.151) (0.180)
—Aln(l + rfAN) * 1 (small firm) —0.485 —0.335
(0.329) (0.292)
—Aln(1 + TJ-CAN) * 1 (medium firm) 0.241 —0.037
(0.203) (0.216)
—Aln(1 + erAN) * 1 (large firm) 0.489% 0.378
(0.200) 0.277)
—Aln(l + r}js) —0.164 —0.045
(0.199) (0.288)
—Aln(l + rJUS) % 1 (small firm) 0.617% 0.502
(0.316) (0.346)
—Aln(l + r}JS) % 1 (medium firm) —0.489% 0.059
(0.290) (0.345)
—Aln(l + rI;JS) #* 1 (large firm) —0.796%* —0.635
(0.355) (0.440)
Observations 20,600 20,600 63,100 63,100
R? 0.068 0.070 0.037 0.038

Notes: Dependent variable is an indicator for experiencing a permanent work-shortage based separation from the
worker’s initial firm during 1989-2003. The independent variables of interest are the 1988-8 tariff cuts facing U.S.
exports to Canada (—A In(1 + t/.CAN)) or facing Canadian exports to the U.S. (—A In(1 + r/Us)) in the worker’s initial
industry. A positive (negative) coefficient means that larger tariff cuts in the worker’s initial industry lead to increased
(reduced) probability of separation. Columns (1) and (3) present results of estimating equation (1) for low and high
labour force attachment workers, respectively. Columns (2) and (4) present analogous regressions interacting the tariff
cuts with initial firm size (small = 1 — 99, medium = 100 — 999, large = 1,000+). All specifications include extensive
worker, initial firm, and initial industry controls, described in Section 4. Standard errors clustered by 4-digit NAICS
industry. ***p < 0.01,**p < 0.05,*p < 0.1.

(2008) who find positive effects of U.S. tariff concessions for Canadian exporters but negative
effects for Canadian non-exporters.

Turning to Canadian tariff cuts, we find displacement effects that are concentrated among
workers initially employed at large firms, with statistically significant increases in separations
for low-attachment workers (Column (2)). As we discuss in detail in Section 6.1, this pattern of
heterogeneity runs counter to standard models of heterogeneous firms, which predict employ-
ment reductions at small firms when facing increased import competition. Yet, our findings are
in line with prior empirical work on the effects of the CUSFTA in Canada and the effects of
Chinese import competition in the U.S.

We now assess the magnitudes of these results by comparing the predicted layoff probabil-
ities for workers whose initial industries faced tariff cuts at the 75th percentile versus the 25th
percentile of the tariff cut distribution. This interquartile range is 6.4 log points for Canadian
tariff cuts and 2.5 log points for U.S. tariff cuts.>> We focus on the effects for workers at large
firms, as these generally have the largest magnitudes.

35. These cuts differ slightly from those in Figure Al because these correspond to percentiles in our worker
sample. To avoid disclosure concerns, the reported interquartile ranges reflect the difference in mean tariff cut in narrow
windows around the 75th and 25th percentiles.
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The estimates in Column (2) suggest that low-attachment workers at large firms facing larger
Canadian tariff cuts had a 3 percentage point higher probability of separation than otherwise
similar workers in less affected industries. This difference is an 18% increase over the uncon-
ditional mean separation rate of 17% during 1989-2003.3¢ Low-attachment workers initially at
large firms who faced larger U.S. concessions had a 2 percentage point (12%) lower probability
of separation.

The effects for high-attachment workers at large firms are smaller than those for low-
attachment workers and are statistically insignificant. The interquartile difference in Canadian
tariff cuts increased the separation probability by 2.4 percentage points relative to a mean sep-
aration probability of 11.6%. The stabilizing effect of U.S. concessions is more comparable to
that of low-attachment workers at approximately 1.6 percentage points.*’

While the effects of the change in bilateral policy on separations for workers initially at large
firms are non-trivial, the homogenous effects in Columns (1) and (3) of Table 1 are much smaller.
Our subsequent results will reinforce the conclusion that the bilateral tariff cuts had relatively
small overall labour market effects.® The remainder of this section presents homogenous effects
of the tariff cuts on additional outcomes, while Section 6 returns to the topic of heterogeneous
worker responses across firm sizes and within-industry reallocations.

5.3. Years worked

Did these bilateral cuts and their ensuing changes in worker separations affect the total num-
ber of years affected individuals worked? To answer this question, we estimate equation (1) in
which the dependent variable is the number of years in 1989-2004 with strictly positive earnings.
Table 2 presents results for low-attachment workers in Panel A and for high-attachment work-
ers in Panel B. In Column (1), we estimate the effect on total years worked, while in Columns
(2)—(7), we additively decompose this overall effect into years at the initial firm of employ-
ment; at other firms in the same 4-digit NAICS industry; in other manufacturing industries;
in construction; in mining, agriculture, or firms with missing industry codes; and in services,
respectively.*’

The bilateral cuts did not yield statistically significant effects on years worked for low-
attachment workers (Panel A, Column 1). We discuss magnitudes below. These overall effects
reflect offsetting effects on time spent in different employment situations. Low-attachment work-
ers facing larger Canadian tariff cuts spent less time employed at their initial firm (Column 2)
or employed at other firms in their initial industry (Column 3). This lost time was largely made

36. 0.064>1;0.489 =0.184

37. For completeness, an interquartile comparison of Canadian tariff concessions increases the mean probability
of separation by 0.5 percentage point (3%) and 0.7 percentage point (5.7%) for low- and high-attachment work-
ers, respectively, while the same comparison for U.S. concessions reduces the mean probability of separation by 0.4
percentage points (2.4%) and 0.1 percentage point (1%) for the same groups, respectively.

38. Kovak and Morrow (2022) Appendix Table A3 further reinforces a causal interpretation of the findings
in Table 1 by showing qualitatively different results for non-layoff separations (firing, quits, etc.), ruling out vari-
ous potential sources of spurious correlations between the tariff cuts and labour supply. Kovak and Morrow (2022)
Appendix Tables A9—A11 also present results for separations, years worked, and cumulative earnings controlling for the
tariff cuts facing Mexican imports to Canada under NAFTA, yielding similar conclusions to our main results. While sep-
arations results are less precise in some specifications, estimated coefficients of interest for years worked and earnings
are larger and more precisely estimated.

39. See the Table 2 notes for details on the firm/industry category definitions. Because the maximum potential
years worked is the same for all workers (16), the effect of tariff cuts on years non-employed is equal to the estimated
coefficient in Column (1) times negative one; hence, there is no column for non-employment.
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TABLE 2
Years worked (1989-2004)
1 2) 3) (4) (5) (6) )
Total Initial firm  Initial Ind. Manuf. Constr. Min./Ag./Unk.  Services

Panel A: Low attachment (n = 20,600)
—Aln(l + erAN) —1.174 —7.231%%% -2 .830% 3.433%* 1.914%%* 0.0422 3.497%%*

(1.232) (2.535) (1.616) (1.783) (0.810) (0.646) (1.523)
—Aln(l + T}JS) —2.623 5.361 6.398%#%* —9.815%** 0.865 -0.317 —5.114*

(2.328) (3.655) (2.971) (2.996) 1.727) (1.013) (2.870)
R? 0.096 0.132 0.048 0.047 0.045 0.029 0.062
Panel B: High attachment (n = 63,100)
—Aln(l + erAN) 3.391%%  —0.451 —3.004 5.579* 1.116 —0.0531 0.204

(1.370) (4.450) (1.814) (3.183) (0.746) (0.540) (1.512)
—Aln(l + r}JS) —3.750* 8.296 4.707 —10.50* 0.375 —0.986 —5.645%*

(1.961) (7.789) (4.585) (5.318) (1.515) (0.699) (2.638)
R? 0.058 0.101 0.035 0.042 0.021 0.024 0.061

Notes: Dependent variable is the number of years worked (with nonzero earnings) during 1989-2004. The independent
variables of interest are the 1988-98 tariff cuts facing U.S. exports to Canada (—AlIn(1 + rfAN)) or facing Cana-

dian exports to the U.S. (—AIn(1 + T]ps)) in the worker’s initial industry. A positive (negative) coefficient means that
larger tariff cuts in the worker’s initial industry lead to increased (decreased) years worked. Column (1) examines
total years worked, (2) years worked at the initial firm, (3) at firms other than the initial firm, but in the same ini-
tial 4-digit industry, (4) in manufacturing industries (NAICS = 3xxx) other than the initial industry, (5) in construction
(NAICS = 22xx,23xx), (6) in mining (NAICS = 21xx), agriculture (NAICS = 1xxx), or in a firm with unknown industry
code, or (7) in services (NAICS > 4xxx). Each worker-year is assigned to only one category in Columns (2) through (7)
based on the primary (highest-earning) job, so the coefficients in Columns (2) through (7) sum to the overall effect in
Column (1). The effect on years non-employed equals the estimate in Column (1) times negative one. All specifications
include extensive worker, initial firm, and initial industry controls, described in Section 4. Standard errors clustered by
4-digit NAICS industry. ***p < 0.01, **p < 0.05,*p < 0.1.

up for with more time in other manufacturing industries (Column 4), construction (Column 5),
and services (Column 7). Low-attachment workers facing larger U.S. tariff cuts spent more time
employed at their initial firm and at other firms in the same industry, but this was offset by
reductions in time spent employed in other manufacturing industries and in services. Results for
high-attachment workers are qualitatively similar except that there is little effect of Canadian tar-
iff cuts on years worked at the initial firm, and the overall effect on years worked is positive and
statistically significant. In addition, when facing import competition, low-attachment workers
are approximately equally likely to shift into services and other manufacturing industries, while
for high-attachment workers shifts into other manufacturing industries are much more common.
We return to this point in Section 5.6. Overall, these findings provide direct evidence that Cana-
dian workers offset gains or losses in employment in the initial firm or industry by moving across
firms, industries, and sectors in response to the tariff changes.

Figure 3 presents the magnitude interpretation for the effects in Table 2 and also shows
how the effects evolved over time. We explain the layout of Figure 3(a) in detail, as other pan-
els and subsequent figures are interpreted similarly. The black bars correspond to the results in
Table 2, examining years worked during 1989-2004. The height of each bar represents the pre-
dicted change in the outcome for an interquartile difference in tariff cuts, expressed as a share
of the unconditional mean outcome for the relevant group. For example, the interquartile differ-
ence in Canadian tariff cut reduced low-attachment workers’ years worked at the initial firm by
0.46 years (= —7.231 - 0.064). Since the unconditional mean of years worked is 11.6 for low-
attachment workers, the interquartile gap in tariff cuts drove a 4.0% reduction in years worked
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(a) Effect of Canadian tariff cuts—low-attachment workers (b) Effect of U.S. tariff cuts—low-attachment workers
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(C) Effect of Canadian tariff cuts—high-attachment workers (d) Effect of U.S. tariff cuts—high-attachment workers
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FIGURE 3
Evolution of effects on years worked
Notes: The figures present scaled estimates from regressions in Table 2 and in Tables A3 and A4 in the Supplementary Appendix.
The bars show predicted differences in years worked when facing tariff changes that differ by the interquartile range, expressed as a
percent of the group’s mean years worked. The interquartile range for Canadian tariff cuts is 0.064 and for U.S. tariff cuts is 0.025.
The unconditional mean of years worked for low-attachment workers is 11.6 and for high-attachment workers is 13.4. To make results
comparable to the 16-year 1989-2004 timeframe, the 1989-93 values are multiplied by 16/5, and the 1989-8 values are multiplied by
16/10. See Table 2 note for category definitions. Stars indicate statistical significance based on standard errors clustered by 4-digit NAICS
industry. ***p < 0.01, **p < 0.05,*p <O0.1.

at the initial firm.** The light and medium grey bars show parallel results for the 1989-93 and
198998 periods, respectively.*! To make the results for these shorter time windows compara-
ble to the 16-year window 1989-2004, we multiply the predicted values by 16 over the window
length to predict the effect magnitude that would have been observed if it had persisted for 16
years.*? Stars represent whether the associated regression estimate is statistically different from
zero at the 1 (***), 5 (**), or 10 (*) percent level.
The results in Figure 3 suggest that the effects of the FTA gradually grew over time.*
Examining the Initial Firm bars in Figure 3(a), an interquartile difference in Canadian tariff
cut induces a 3.0% reduction in years worked at the initial firm between 1989 and 1993, and a
4.0% reduction between 1989 and 2004. Because these are scaled to 16-year equivalents, this
difference is not driven by the longer time window for 2004. Yet, as with the separation results,
the magnitudes are small: an interquartile difference in Canadian tariff concessions induces only
5.5 fewer months employed at the initial firm over 16 years. Offsetting this small effect are more

40. These estimates correspond to the second black bar from the left in Figure 3(a).

41. The regression results for these shorter time periods appear in Supplementary Appendix Tables A3 and A4.
42. Specifically, we multiply the 1989-93 values by 16/5 and the 1989-98 by 16/10.

43. This pattern is consistent with the results of Besedes ef al. (2020) who find gradual increases in trade in

response to the CUSFTA, even in industries in which tariffs immediately went to zero.
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years spent in other manufacturing industries, construction, and services. Because it takes time
for workers to shift into these other industries, the magnitude of the overall reduction in years
worked in Figure 3(a) falls by more than half from 1993 to 2004 (from —1.7 to —0.6%).

Figure 3(b) presents the effect of U.S. concessions. As expected, most signs are reversed rel-
ative to Figure 3(a): a worker more exposed to larger U.S. concessions worked more years at the
initial firm and in the initial industry, and fewer years in other sectors. Figure 3(c) and (d) present
results for high-attachment workers. As with separations, the estimates for high-attachment
workers are generally somewhat smaller than for low-attachment workers, particularly for years
worked at the initial firm and industry, and many are indistinguishable from zero.

5.4. Cumulative earnings

We now examine the effects of the bilateral CUSFTA tariff cuts on cumulative earnings of Cana-
dian workers. Recall that the cumulative normalized earnings measure is defined in equation (2)
as total earnings during the relevant period divided by the worker’s average yearly earnings in
the pre-FTA period. The mean cumulative normalized earnings during 1989-2004 is 20.19 for
low-attachment workers and 14.34 for high-attachment workers. This means that low-attachment
workers earned 20 times their initial yearly earnings during 1989-2004, while high-attachment
workers earned 14.3 times their initial yearly earnings. This difference partially reflects the fact
that low-attachment workers tended to be younger in 1988 and hence were on a steeper portion
of their lifecycle earnings profile (Mincer 1974; Lemieux 2006). We estimate equation (1) with
cumulative normalized earnings as the dependent variable and present associated magnitudes in
Figure 4.4

Figure 4 is constructed in the same way as Figure 3, showing differences in predicted cumu-
lative normalized earnings for workers facing interquartile differences in tariff changes as a
proportion of the unconditional average outcome, scaled to make the different timeframes com-
parable. As with years worked, we find earnings adjustments that intensify over time but with
small and statistically insignificant effects on long run earnings for both worker types.* Signif-
icant earnings losses at low-attachment workers’ initial firms in response to Canadian tariff cuts
(Panel a) are consistent with a heightened probability of separation from the initial firm in Table 1
and reductions in years worked at the initial firm in Figure 3. This negative effect of Canadian
concessions on initial-firm income is substantially offset by higher earnings in other manufac-
turing industries, construction, and services, consistent with workers successfully transitioning
across industries and sectors to make up for earnings losses at the initial firm. Comparing the
overall effects in Figures 3(a) and 4(a), we see that although low-attachment workers facing
larger Canadian tariff cuts steadily recover over time in terms of years worked as they transi-
tion across industries and sectors, their relative earnings fall over time. However, the effects of
import competition on overall earnings remain small and indistinguishable from zero at all time
horizons, such that we cannot reject full recoveries for low attachment workers. Estimates for
the effect of U.S. concessions in Figure 4(b) are small and indistinguishable from zero.

For high-attachment workers (Figures 4(c) and (d)), we find little overall effect on long run
earnings, although the effects on initial firm earnings have the expected signs. These small
and statistically insignificant results for high-attachment workers contrast sharply with those

44. The regression tables corresponding to Figure 4 appear in Supplementary Appendix Tables A5-A7.
45. To map our regression results to this figure, consider the black bar for “All Earnings” in Figure 4(a). The

associated regression coefficient in Supplementary Appendix Table A7 is —8.990. Multiplying by the interquartile Cana-
dian tariff cut of 0.064 and dividing by low-attachment workers’ mean cumulative normalized earnings of 20.19 yields
—2.85%, shown in the figure.
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(a) Effect of Canadian tariff cuts—low-attachment workers (b) Effect of U.S. tariff cuts—low-attachment workers

. 1993 =1998 m2004 , 1993 =1998 m2004

. II II - II , II II - I [ —

2
3

All Earnings  Initial Firm  Initial Ind. Manuf.  Construction Min./Ag./Unk.  Services All Earnings  Initial Firm  Initial Ind. Manuf.  Construction Min./Ag/Unk.  Services

Percent Change in Cumulative Earnings Relative to Mean
Percent Change in Cumulative Earnings Relative to Mean

(C) Effect of Canadian tariff cuts—high-attachment workers (d) Effect of U.S. tariff cuts—high-attachment workers

N 1993 = 1998 m2004 N I I 1993 = 1998 m 2004
. .

| 1 I = o R -
. -

0 II -- I.
. - e

Percent Change in Cumulative Earnings Relative to Mean
Percent Change in Cumulative Earnings Relative to Mean

All Earnings  Initial Firm  Initial Ind. Manuf.  Construction Min./Ag./Unk.  Services All Earnings  Initial Firm  Initial Ind. Manuf.  Construction Min./Ag/Unk.  Services

FIGURE 4
Evolution of effects on cumulative normalized earnings

Notes: The figures present scaled estimates obtained from regressions appearing in Supplementary Appendix Tables A5—A7. The bars
show predicted differences in cumulative normalized earnings when facing tariff changes that differ by the interquartile range, expressed
as a percent of the group’s mean cumulative normalized earnings. The interquartile range for Canadian tariff cuts is 0.064 and for
U.S. tariff cuts is 0.025. The unconditional mean of cumulative normalized earnings for low-attachment workers is 20.19 and for high-
attachment workers is 14.34. To make results comparable to the 16-year 1989-2004 timeframe, the 1989-93 values are multiplied by
16/5, and the 1989-98 values are multiplied by 16/10. See Table 2 note for category definitions. Stars indicate statistical significance
based on standard errors clustered by 4-digit NAICS industry. ***p < 0.01,**p < 0.05,*p < 0.1.

of Autor et al. (2014), who find interquartile effects of the China shock on high-attachment
U.S. workers’ earnings that are more than an order of magnitude larger than those we find for
Canadian workers.*

5.5. Low income and high income workers

In a companion paper, Kovak and Morrow (2023) examine years worked and cumulative
earnings separately by workers’ initial income rather than by labour force attachment. This
alternative sample split allows us to directly examine the effects of the CUSFTA on earnings
inequality among workers initially employed in manufacturing. We find nearly identical impacts
for low income and low attachment workers, while the effects are qualitatively similar but some-
what larger in magnitude for high income workers than for high-attachment workers. Therefore

46. An interquartile difference in the U.S. China shock led to an average reduction in earnings equivalent to 38%
of initial annual earnings (Autor ez al. 2014, p. 1816). The same calculation using our overall earnings effect for high-
attachment workers in Column (1), Row 3 of Supplementary Appendix Table A7 (0.362) and the interquartile difference
in Canadian tariff cuts (0.064) yields an average earnings reduction of only 2.3% of initial annual earnings. Note that
both papers examine cumulative earnings over a 16-year time horizon, so the results are comparable.
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the effect on earnings inequality was small, with point estimates implying a slight reduction in
earnings inequality.

5.6. Understanding our results

In the preceding subsections, we find small and (on average) offsetting effects of Canadian
and U.S. tariff cuts on the probability of permanent layoff from the worker’s initial firm, on
total years worked, and on cumulative earnings of low and high-attachment workers. Although
low-attachment workers facing larger Canadian tariff cuts experienced meaningful reductions in
time employed at their initial firm and had reduced earnings from that firm, these losses were
largely offset by higher levels of income in other sectors, suggesting relatively smooth transitions
between firms and industries.

These modest effects and smooth transitions stand in contrast to a large literature finding
substantial and persistent consequences of job displacement, including pioneering work on mass
layoffs by Jacobson ef al. (1993). They also contrast with more recent research on the effects
of trade on workers’ labour market outcomes, including Autor et al. (2014) and Dix-Carneiro
and Kovak (2017). Both papers find large and growing effects of import competition over long
periods of time, suggesting slow and costly worker transitions into more favourable employment
situations. Although our findings of offsetting effects of import competition and export oppor-
tunities are similar to those of Dauth et al. (2014, 2017, 2021) in the German context, we find a
stronger role for worker transitions across industries. While Canadian workers experience sub-
stantial effects of tariff cuts on employment and earnings in their initial firms and industries,
shifts to other industries fully offset these gains and losses.*’

To help understand these contrasting results, this subsection begins by ruling out four poten-
tial explanations for our finding of small overall effects: (i) FTA tariff changes were too small
to drive substantial effects, (ii) U.S. and Canadian tariff changes offset within each industry,
(iii) Canada’s industrial geography facilitated transitions across industries, and (iv) the FTA was
implemented in the midst of a strong labour market.*® We then present findings explaining the
relatively smooth labour market adjustment in Canada. First, Canadian workers moved quickly
from industries facing large increases in competition to industries facing smaller shocks. Sec-
ond, the bilateral nature of the FTA allowed workers subject to Canadian tariff cuts to replace lost
earnings and employment by transitioning to closely related manufacturing industries benefit-
ing from U.S. tariff cuts. Third, the CUSFTA tariff changes did not induce mass layoffs. Fourth,
industry employment responded to the tariff cuts primarily by reducing the number of new hires.

5.6.1. Shock size. Were the FTA tariff cuts too small to have substantial effects on Cana-
dian workers? Figure 1 shows that U.S. import penetration in Canada grew by 40 percentage
points during our outcome period of 1988-2004. This was roughly four times larger than the
growth in Chinese import penetration in Canada during this period and the growth in Chinese

47. This stands in contrast to the German context, e.g. Dauth et al. (2021) Table 3, Column 1.

48. In Appendix Table A8, we additionally find no substantial differences in manufacturing workers’ demograph-
ics and educational attainment between the U.S. and Canada (Ruggles ef al. 2024a, 2024b). While it is also possible that
Canadian labour market policies facilitate smoother transitions, we find this explanation unlikely. The Canadian Labour
Adjustment Benefit program provided much less generous benefits and had narrower eligibility criteria than the U.S.
Trade Adjustment Assistance program and was phased out by 1988 (Lysenko and Schwartz 2015). Other social safety
net programs in Canada were generally more generous and had broader eligibility than those in the U.S. during our sam-
ple period (Blank and Hanratty 1993; Card and Riddell 1993). An extensive prior literature suggests that more generous
benefits in Canada should lead to longer non-employment durations for displaced workers (e.g. Meyer 1990; Schmieder
et al. 2016), but we nonetheless find minimal effects on aggregate years worked in Canada.
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import penetration in the U.S. during 1991-2011 (Autor et al., 2014, Table I). Moreover, Table 1
shows that the FTA tariff changes were in fact large enough to cause substantial displacement of
workers. Table 4 (below) shows that Canadian tariff cuts also reduced overall industry employ-
ment growth. These findings together rule out the possibility that the FTA tariff cuts were too
small to have meaningful labour market impacts.

5.6.2. Offsetting Canadian and U.S. tariff cuts within industries or sectors. Perhaps the
negative effects of Canadian tariff cuts were exactly offset by favourable effects of U.S. tariff
cuts within industries, so that minimal worker adjustment was required. Because we include
both sets of tariff cuts in all of our analyses, if industries facing larger Canadian tariff cuts nearly
always faced larger U.S. tariff cuts, there would be insufficient independent variation available
to separately identify the effects of each set of cuts (see footnote 32). This is not the case.
While in many industries the net effect of Canadian and U.S. tariff cuts is to lower cumulative
earnings at the initial firm, in nearly all industries there is no net effect on overall cumulative
earnings (see Supplementary Appendix A.8). Also, Sections 5.3 and 5.4 document substantial
worker reallocation, both among manufacturing industries and between manufacturing and other
sectors. These transitions are inconsistent with perfectly offsetting shocks within industry or
within sector.

5.6.3. Industrial geography. When migration is costly, workers may be more likely to tran-
sition between industries if their local labour market is more industrially diverse. Because our
longitudinal data do not include detailed geographic information, we cannot implement a stan-
dard local labour market analysis as in Topalova (2010), Autor et al. (2013a), or Kovak (2013).
Instead, Supplementary Appendix A.9 uses data on the pre-FTA industrial composition of local
employment from Chan (2019) and Eckert et al. (2020) to compare the industrial geography of
Canada to that of the U.S. We find that (i) Canadians do not live in systematically more indus-
trially diverse labour markets, (ii) Canadian workers are not systematically more likely to live
in larger urban areas, and (iii) locations of similar size have similar industry concentrations in
the two countries.*” Moreover, Canadian industrial geography does not systematically lead to
Canadian workers facing larger regional trade shocks when facing simulated industry-level tar-
iff changes. While not definitive, these results suggest that industrial geography is not likely
to explain the smoother cross-industry transitions that we observe in Canada relative to other
contexts.

5.6.4. Contemporaneous labour market conditions. Oreopoulos et al. (2012) and
Lachowska ef al. (2020) argue that the costs of job displacement depend on the macroeconomic
conditions during which the displacement occurs. However, macroeconomic conditions do not
appear to explain our results. The Canadian unemployment rate increased from 7.6% to 11.4%
between 1989 and 1993, and then fell from 11.4% to 8.3% between 1993 and 1998.5° Given that
there was both a severe economic contraction and strong expansion during the implementation
of the FTA, it does not appear that persistently strong macroeconomic conditions explain our
results.

Having ruled out the preceding explanations for Canada’s smooth labour market adjustment,
we turn to four empirical results explaining how these relatively smooth adjustments occurred.

49. Autor et al. (2021) find modestly larger effects of the China Shock in U.S. commuting zones with higher

levels of industry employment concentration.
50. OECD (2022).
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Average tariff cuts in workers’ current industries: low-attachment workers

Notes: We divide manufacturing industries into terciles based on the size of the industry’s Canadian tariff cut and assign workers to
each tercile based on their initial industry of employment. The set of workers in each tercile bin remains fixed over time, and for each
bin we plot the average total Canadian tariff cut faced by workers in their current industry of employment during the year listed on the
x-axis. Non-employed individuals in a given year are omitted from that year’s average, and we assign zero tariff cut to non-tradable
industries. Declining profiles imply that, on average, workers transition into industries that faced smaller Canadian tariff cuts than their
initial industry.

5.6.5. Speedy transitions away from import competition. Sections 5.3 and 5.4 have
shown that Canadian workers whose initial industries faced larger increases in import com-
petition shifted into other industries and sectors. Figure 5 shows that these transitions occurred
quickly and that workers systematically shifted into industries facing smaller increases in import
competition. The figure divides low-attachment workers into terciles based on the size of their
initial industry’s tariff cut and plots the average tariff cut for each group of workers in their
current industry in each subsequent year.’! If workers had stayed in their initial industries, the
profiles would have been flat. If cross-industry transitions were uncorrelated with industry tar-
iff cuts, we would find evidence of mean reversion, in which the high tariff-cut tercile would
decline while the low tariff-cut tercile would increase. Instead, the declining profiles for all three
terciles indicate that workers systematically transitioned from relatively high-tariff industries to
relatively low-tariff industries.>?

5.6.6. U.S. tariff cuts in connected industries. Here, we present evidence that worker
transitions out of import-competing industries were enabled by export opportunities in other
industries. As in Borusyak et al. (2022), we assume that related industries are reflected in pre-
FTA worker transitions between industries, with stronger industry connections implying lower

51. When calculating this average, we omit workers who are not employed in the relevant year and assign
non-tradable industries a tariff cut of zero. The results for high-attachment workers are similar and appear in
Appendix Figure A13. While the ideal approach would take into account local equilibrium spillovers from tradable to
non-tradable industries as in Kovak (2013), our lack of detailed geographic information precludes such an analysis.

52. Autor et al. (2014) present a related analysis showing that although U.S. workers were likely to switch firms

and industries in response to increased Chinese import competition, many workers moved into jobs facing similar import
competition. We replicate their analysis in Supplementary Appendix Figure A 14 and confirm the conclusions of Figure 5:
Canadian workers facing import competition due to the FTA quickly transitioned into industries facing substantially less
import competition. In addition, their movements were close to what one might expect if workers moved exclusively
into industries that saw no direct increase in import competition.
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transition costs, all else equal. We therefore define an average outside-option tariff change for a
worker initially in manufacturing industry j as

Aln(1+7°)=> puAln(l + 1), 4)
1#]

which is a weighted average of tariff changes facing other related manufacturing industries. The
weights reflect the share of pre-FTA worker transitions out of j accounted for by transitions into
other manufacturing industries 7 # j.>> We generate outside-option tariff cuts for both Canadian
and U.S. tariff cuts, ¢ € {CAN, US}, capturing the extent to which workers in each initial industry
J would face increases in import competition or export opportunities in industries previously
connected to j through worker transitions.

We then add these outside option measures to our main regression equation (1) in the
following specification.

Yigik = fo — frAIn(1 + ;™) — HAIn(l + ;%) — fsAIn(1 + <53 — fAIn(1 + 7%5)
+ Bsnj + X fo + X p71 + X fs + €, (35)

where #; is the share of workers initially in industry j who transition to any other manufac-
turing industry in the pre-FTA period, accounting for the fact that different industries have
different baseline degrees of connection to other manufacturing industries.* All else equal,
workers facing larger increases in import competition in their outside-option industries, i.e. for
whom Aln(1 + TE?N) is more negative, should be less likely to transition into other manu-
facturing industries. Similarly, workers facing larger increases in export opportunities in their
outside-option industries, i.e. for whom A In(1 + rfﬁ) is more negative, should be more likely
to transition into other manufacturing industries.

Table 3 presents the predicted change in years worked for an interquartile difference in the
relevant tariff cut, expressed as a share of the unconditional mean years worked (as in Figure 3).%
Column (1) shows the effect of tariff cuts on total years worked in any job in any sector. Columns
(2)—(4) additively decompose this effect into years worked in the initial industry including the
initial firm, other industries in manufacturing, and other sectors, respectively, with the last com-
bining Columns (5)-(9) of Table 2 and Figure 3 for brevity. Panels A and B show the results for
low- and high-attachment workers, respectively.

For low-attachment workers, direct Canadian tariff cuts in the initial industry reduce years
worked in that industry by 4.9% and increase time working in non-manufacturing industries by
3.5%. Figure 3(a) reminds us that this shift was primarily into services and to a lesser extent
into construction. Direct U.S. tariff cuts increase years worked in the initial industry by 2.4%
and reduce time spent elsewhere in manufacturing by 1.9%. Outside-option tariff cuts have the
opposite signs: workers facing larger Canadian tariff cuts in connected manufacturing industries
spend 2.9% more years in the initial industry and 2.8% less time in these connected manufactur-
ing industries; U.S. tariff cuts in outside-option industries pull workers out of the initial industry
(1.3% fewer years) and into other manufacturing industries (1.1% more years).

53. We calculate the pre-FTA transition weights using observed worker transitions between manufacturing indus-
tries from 1985 to 1986. Specifically, let f;, be the flow of workers from manufacturing industry j to manufacturing
industry i, and define ¢ j, = f},/ Zz’;ﬁj sz/v such that the weights sum to one across manufacturing industries " # j.

54. We also include outside-option measures for MEN tariffs and import penetration from China.

55. Supplementary Appendix Table A9 presents the coefficient estimates from (5).
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TABLE 3
Years worked (1989-2004)—direct and outside-option IQR effects (% change)
1 (2) (3) (4)
Total Initial Ind. Manuf. Other
Panel A: Low attachment (n = 20,600)
—Aln(l + riCAN) —0.740 —4.920%** 0.715 3.464 %%
' (0.758) (1.297) (0.828) (0.898)
—Aln(l + r}ls) —0.445 2.380%%* —1.860%%#%* —0.966
' (0.485) (0.767) (0.466) (0.584)
—Aln(l + rE’}N) —0.237 2.882 —2.801%* -0.319
(1.039) (1.802) (1.330) (1.291)
—Aln(l + rE?) 0.349 —1.285 1.087% 0.546
(0.498) (0.915) (0.595) (0.662)
R? 0.096 0.147 0.050 0.070
Panel B: High attachment (n = 63,100)
—Aln(1 + rfAN) 1.584%% —0.262 1.417 0.429
(0.62) (1.81) (1.37) (0.74)
—Aln(l + T}JS) —0.960%* 1.243 —1.443 —0.761
(0.39) (1.14) (0.93) (0.48)
—Aln(l + TE/}N) 0.380 4.075* —3.964** 0.270
(0.92) (2.26) (1.41) (1.33)
—Aln(l + rE?) 0.014 —2.009** 1.667** 0.356
(0.43) (0.98) (0.76) (0.66)
R? 0.058 0.113 0.045 0.069

Notes: This table reports estimated effects of interquartile range tariff cuts as percent change relative to the unconditional
mean for years worked. See Supplementary Appendix Table A9 for the associated regression estimates from equation
(5). The interquartile range for direct Canadian tariff cuts is 0.064, for direct U.S. tariff cuts is 0.025, for outside-option
Canadian tariff cuts is 0.021, and for outside-option U.S. tariff cuts is 0.0065. The unconditional mean of years worked
for low-attachment workers is 11.6 and for high-attachment workers is 13.4. Stars indicate statistical significance based
on standard errors clustered by 4-digit NAICS industry. ***p < 0.01, **p < 0.05,*p < 0.1.

High-attachment workers exhibit similar sign effects but with more pronounced effects of
outside-option tariffs. High-attachment workers spend 4% fewer years in other manufacturing
industries when those industries face increased import competition and 1.7% more years when
those industries experience increased export opportunities.

Overall, the results in Table 3 document the role of U.S. tariff cuts in providing an alterna-
tive for workers facing large increases in import competition. High-attachment workers facing
increased import competition shift mainly into manufacturing, particularly when outside-option
industries benefit from U.S. tariff cuts. Low-attachment workers facing increased Canadian tar-
iff cuts in their initial industries are more likely to work in construction and services, but there is
evidence that they also transition into industries benefitting from U.S. tariff cuts. U.S. tariff cuts
in related manufacturing industries therefore give some displaced manufacturing workers viable
alternatives and help avoid a flood of workers entering the construction and service industries
that might otherwise have lowered earnings and/or years worked. In this way, the bilateral nature
of the FTA tariff cuts facilitated the successful transitions we observe in the Canadian context,
potentially explaining the contrast with other settings.

5.6.7. Mass layoffs. Mass layoffs lead to substantial and persistently negative labour mar-
ket outcomes for affected workers (Jacobson et al. 1993; Couch and Placzek 2010; Lachowska
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TABLE 4
Aggregate industry employment growth (1988-2004)

(€] (@) 3 “ ®

Employment growth components

Industry
Employment Manufacturing Non-manuf. Previously New
growth workers workers unemployed entrants
—Aln(l + t/.CAN) —3.767* —0.356 —0.761 —0.285* —2.365%*
‘ (2.099) (0.599) (0.573) (0.150) (1.097)
—Aln(l + r/US) —0.600 —0.418 —0.020 —0.083 —0.080
' (3.441) (0.982) (0.939) (0.246) (1.798)
AIPR/C”N —0.714% —0.216%* —0.123 —0.045% —0.331*
(0.332) (0.095) (0.091) (0.024) (0.173)
R? 0.409 0.350 0.322 0.390 0.473

Notes: These industry-level regressions examine the effects of Canadian and U.S. tariff cuts and increased Chinese
import penetration on the proportional change in aggregate industry employment from 1989 to 2004, across 78 manu-
facturing industries (not restricting to workers initially in manufacturing as in earlier analyses). Column (1) examines
overall industry employment growth, while Columns (2)—(5) study the portion of industry employment growth accounted
for by its additively separable components: (2): workers employed in manufacturing in 1988; (3): those employed out-
side manufacturing in 1988; (4): those employed between 1984 and 1987, but not in 1988 (“unemployed”); and (5) those
not employed between 1984 and 1988 (“new entrants™). All specifications include the dependent variable pre-trend, cal-
culated for 1984—7 (results are similar without this pre-trend control), and the full set of industry-level controls described
in Section 4. Standard errors clustered by 4-digit NAICS industry which is equivalent to heteroskedasticity-robust for
these industry-level regressions. ***p < 0.01, **p < 0.05,*p < 0.1.

et al. 2020).%° In Table A 10 in the Supplementary Appendix, we examine whether the CUSFTA
tariff cuts altered the probability of a mass layoff at affected firms. We define mass layoffs fol-
lowing Jacobson et al. (1993) and run a firm-level regression of the mass-layoff indicator on
Canadian and U.S. tariff changes, their interactions with the initial firm size, and the full sets of
firm and industry level controls described in Section 4. In specifications with and without hetero-
geneous effects by firm size, we find no effect of Canadian or U.S. tariff cuts on the probability
of a mass layoff; the point estimates are statistically indistinguishable from zero and have small
magnitudes. This lack of mass layoffs in response to the FTA helps explain its lack of substantial
long-run effects. For comparison, we report the coefficient on the industry’s change in Chinese
import penetration in Canada (which was included as a control in all prior analyses) and find a
statistically significant increase in the probability of a mass layoff for firms in affected indus-
tries. While the CUSFTA tariff changes did not induce mass layoffs, the substantial effect of the
China Shock shows that Canadian labour markets were not invulnerable to import competition
shocks.

5.6.8. Industry employment growth. While the main analysis focused on workers ini-
tially employed in manufacturing, the Canadian labour market may also have adjusted through
changes in employment among other workers. To examine that possibility, Table 4 studies the
change in total industry employment and its components. The dependent variable in Column
(1) is the proportional change in total industry employment from 1988 to 2004. We then regress
this growth on Canadian and U.S. tariff cuts and the full set of industry controls described in
Section 4. We report the coefficient on the industry’s change in Chinese import penetration for

56. Although not focusing on mass layoffs, Morissette et al. (2013) and Stepner (2019) also find substantial
income losses following general layoffs in the Canadian context.
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comparison. Column (1) of Table 4 shows that both Canadian tariff cuts and increased import
penetration from China substantially reduced industry-level employment growth: an industry-
level interquartile increase in the Canadian tariff cut (0.045) reduced employment growth by
17.0 percentage points. This is large relative to the effect of an interquartile difference in Chinese
import penetration (0.139): a reduction of 9.9 percentage points.

The remaining columns additively decompose overall industry growth into the portion
accounted for by incumbent workers who were already employed in manufacturing in 1988
(Column 2), those who were employed outside manufacturing in 1988 (Column 3), those not
employed in 1988 but who were observed working in previous years (Column 4), and those who
entered the labour force after 1988 (Column 5). While the China shock affected employment
growth across various margins, the effect of Canadian tariff cuts is strongly concentrated among
new entrants. This adjustment among new entrants does not appear in our main analysis because
the latter focuses on individuals initially employed in manufacturing. However, this finding for
entrants corroborates a pattern revealed in our main analysis: the negative effects of import com-
petition resulting from Canadian tariff cuts are minimal among those with strong labour force
attachment, and larger for low-attachment workers.

5.6.9. Summary. The results presented here help explain the small overall effects of the
FTA on Canadian manufacturing workers. Workers facing import competition quickly transi-
tioned from adversely affected industries to those facing smaller increases in import competition.
The bilateral nature of the FTA gave import-competing workers the option of shifting into related
industries with large U.S. tariff cuts. This option allowed high-attachment workers to remain in
manufacturing, and reduced the number of workers the service sector needed to absorb. In addi-
tion, Canadian tariff cuts did not lead to highly disruptive mass layoffs. Although Canadian tariff
cuts did reduce industry employment growth, this occurred primarily among new entrants, while
insulating incumbent manufacturing workers. In contrast, the China Shock in Canada increased
the probability of a mass layoff and reduced employment among both incumbent workers and
new entrants. This difference in effects across different shocks suggests that the Canadian labour
market is not invulnerable to all trade shocks, and that labour market institutions alone are insuf-
ficient explain the relatively smooth adjustment to the FTA tariff changes documented in this
article. Instead, the results suggest that the bilateral nature of the FTA was an important feature
facilitating worker transitions.

6. FIRM HETEROGENEITY

This section returns to the issues of firm heterogeneity raised in Section 5.2 by examining
heterogeneous effects of the CUSFTA tariff cuts by initial firm size.

6.1. Transitions

Table 1 showed that bilateral tariff cuts affected the probability of a worker experiencing a per-
manent work-shortage related separation from their initial firm. Here, we additively decompose
those separation results based on the worker’s subsequent employment situation. We catego-
rize workers based on their primary job in the year following displacement, so each separated
worker falls in precisely one employment transition category or unemployment. The results of
this decomposition appear in Figures 6 and 7. We present magnitude calculations comparing
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(a) Low-attachment workers, large firm (b) High-attachment workers, large firm
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(c) Low-attachment workers, small firm (d) High-attachment workers, small firm
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FIGURE 6
Effects of Canadian tariff cuts on worker transitions, by labour-force attachment and initial firm size

Notes: The figures present scaled estimates from regressions paralleling those in Table 1. The bars labelled “Total” show predicted
differences in the probability of a work-shortage related separation from the worker’s initial firm from 1989 to the year associated
with each bar when facing tariff changes that differ by the interquartile range, expressed as a percent of the group’s mean separation
probability. Subsequent bars decompose the separations based on the worker’s status in the year following separation. The interquartile
range for Canadian tariff cuts is 0.064. The unconditional probability of a work-shortage related separation is 0.169 for low-attachment
workers and 0.116 for high-attachment workers. To make results comparable to the 16-year 19892004 timeframe, the 1989-93 values
are multiplied by 16/5, and the 1989-98 values are multiplied by 16/10. See Table 2 note for category definitions. Stars indicate statistical
significance based on standard errors clustered by 4-digit NAICS industry. ***p < 0.01, **p < 0.05,*p < 0.1.

interquartile differences in tariff cuts, following the same procedure used in Figure 3.%7 The first
set of bars (“Total”) is simply the change in layoff probability due to an interquartile comparison,
while the remaining bars present the decomposition.’®

Figure 6 shows the effects of Canadian tariff cuts. Results for workers initially at large
firms (top panels) and those initially at small firms (bottom panels) tend to be mirror opposites.
Canadian tariff concessions induce a higher separation probability at large firms, but a smaller
probability at small firms. Separated workers at large firms did not stay in the same industry, but
moved elsewhere in manufacturing or into construction, consistent with movement into indus-
tries insulated from import competition, as documented in Figure 5. Low-attachment workers
at small firms (Figure 6(c)) benefit from Canadian tariff cuts through lower layoff probabilities
and fewer transitions into unemployment, with similar though muted effects for high-attachment
workers (Figure 6(d)).

As mentioned in Section 5.2, displacement effects of import competition concentrated at
large firm runs counter to standard firm heterogeneity models such as Melitz (2003) and
Demidova and Rodriguez-Clare (2013), which predict employment losses at smaller firms. Our

57. The associated regression results appear in Supplementary Appendix Tables A11-A13.
58. Results for workers at medium-sized firms appear in Supplementary Appendix Tables A11-A13.
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FIGURE 7
Effects of U.S. tariff cuts on worker transitions, by labour-force attachment and initial firm size

Notes: The figures present scaled estimates from regressions paralleling those in Table 1. The bars labelled “Total” show predicted
differences in the probability of a work-shortage related separation from the worker’s initial firm from 1989 to the year associated with
each bar when facing tariff changes that differ by the interquartile range, expressed as a percent of the group’s mean separation probability.
Subsequent bars decompose the separations based on the worker’s status in the year following separation. The interquartile range for U.S.
tariff cuts is 0.025. The unconditional probability of a work-shortage related separation is 0.169 for low-attachment workers and 0.116 for
high-attachment workers. To make results comparable to the 16-year 19892004 timeframe, the 1989-93 values are multiplied by 16/5,
and the 1989-98 values are multiplied by 16/10. See Table 2 note for category definitions. Stars indicate statistical significance based on
standard errors clustered by 4-digit NAICS industry. ***p < 0.01, **p < 0.05,*p < 0.1.

findings are more in line with empirical studies of the effects of increased import competition
that find larger effects at large firms, perhaps justified by the niche market argument proposed
by Head and Ries (1999) and formalized by Holmes and Stevens (2014) or the complementary
product-cycle arguments of Eriksson et al. (2021).°° Yet, despite this increased probability of
separation from their initial employers, workers at large firms reallocated relatively smoothly
into other industries and did not see statistically significant increases in unemployment at the
short 1-year time horizon following separation.

Figure 7 examines reallocations in response to U.S. concessions. U.S. tariff cuts for low-
attachment workers at large Canadian firms reduced separations largely by reducing transitions
into unemployment (Figure 7(a)). The opposite occurs for workers initially at small firms: there
is a heightened probability of separation and transition to another firm in the same industry,
into construction, or into unemployment (Figure 7(c)). This pattern is consistent with results in
Trefler (2004) and Lileeva (2008) in which U.S. tariff cuts increase employment at exporters
(large firms) but reduce it for non-exporters (small firms). Results for high-attachment workers

59. Empirical papers finding larger effects of import competition at large firms include Head and Ries (1999),
Baldwin ez al. (2001), Baldwin and Gu (2004), and Lileeva (2008), for CUSFTA in Canada and Autor et al. (2013b) and
Pierce et al. (2020) for Chinese import competition in the U.S.
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are similar but less precisely estimated: increased job stability at large firms is mirrored by
increased transitions to other firms within the same industry for those initially employed at small
firms (Figure 7(b) and (d)). The effects of U.S. tariff cuts therefore conform with the predictions
of models of firm heterogeneity: increased access to export markets benefits larger firms able
to bear the fixed costs of exporting while potentially heightening factor market competition that
harms smaller non-exporting firms (Demidova and Rodriguez-Clare 2013).

6.2. Earnings

Figures 8 and 9 examine effects on cumulative earnings for workers initially employed at large
or small firms, using the same organization as Figures 6 and 7.°° Up to this point, we have
emphasized the quantitatively small effects of the FTA on overall worker outcomes. However, in
Figures 8 and 9, we find substantial and growing overall effects of both Canadian and U.S. tar-
iff cuts on the earnings of low-attachment workers initially employed in large firms. Figure 8(a)
finds that an interquartile comparison of Canadian tariff concessions reduces long-run cumula-
tive earnings by 7.0% for low-attachment workers initially employed at large firms, with losses
of 11.9% in the worker’s initial firm and initial industry (combined) and 5.1% recovered through
increased earnings in manufacturing, construction, and services. When facing U.S. concessions
(Figure 9(a)), these workers exhibit earnings gains (5.2%) primarily coming from increased
initial-firm earnings.

In contrast, the earnings effects for low-attachment workers initially employed in small firms
and for high-attachment workers irrespective of firm size are generally small and statistically
insignificant. These results therefore confirm the broad message of Figure 4, that on average
Canadian workers experienced relatively small effects of the CUSFTA tariff changes. However,
for the minority of our sample consisting of low-attachment workers initially employed at large
firms, we find substantial earnings effects. While this non-trivial effect poses an important qual-
ifier to our baseline analysis in Section 5, recall that the effects of Canadian and U.S. tariff cuts
offset each other on average, even for low-attachment workers at large firms. When this group
simultaneously faces interquartile differences in Canadian and U.S. tariff cuts, the predicted
difference in net cumulative earnings is small: —1.7% (= 7.0 — 5.2).%!

7. CONCLUSION

This article uses 21 years of longitudinal worker-firm administrative data to examine how the
bilateral tariff reductions legislated by the CUSTFA affected Canadian workers. The bilateral
tariff cuts had muted effects on worker outcomes. Substantial adverse effects of Canadian tariff
concessions on employment and earnings at workers’ initial firm of employment were gener-
ally offset by opposing effects elsewhere in the labour market, as workers transitioned into other
manufacturing industries, construction, and services. Because Canadian and U.S. tariff reduc-
tions generally had opposite signs, the net effects had even smaller magnitudes on average. For

60. Regression tables corresponding to these figures appear in Supplementary Appendix Tables A14-A16.
61. As discussed in Section 5.6, the predicted net effect of Canadian and U.S. cuts differs by industry. Consider

low-attachment workers initially at large firms, as this group generally has the largest point estimates for each individual
tariff change. For the separation probability and for cumulative earnings, we can only reject the null of zero net effect
for 4 out of 78 industries, and the effects are generally small. However, for the net effect of tariff cuts on earnings at
the worker’s initial firm, we can reject the null of zero for 35 industries, all of which have negative point estimates. See
Supplementary Appendix Figures A3—AS.
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FIGURE 8
Effects of Canadian tariff cuts on cumulative normalized earnings, by labour-force attachment and initial firm size

Notes: The bars show predicted differences in cumulative normalized earnings when facing tariff changes that differ by the interquartile
range, expressed as a percent of the group’s mean cumulative normalized earnings. The interquartile range for Canadian tariff cuts is
0.064. The unconditional mean of cumulative normalized earnings for low-attachment workers is 20.19 and for high-attachment workers
is 14.34. To make results comparable to the 16-year 1989-2004 timeframe, the 1989-93 values are multiplied by 16/5, and the 1989-98
values are multiplied by 16/10. See Table 2 note for category definitions. Stars indicate statistical significance based on standard errors
clustered by 4-digit NAICS industry. ***p < 0.01, **p < 0.05,*p < 0.1.

example, although low-attachment workers initially employed at large firms had larger magni-
tude effects of each country’s tariff change than did other worker groups, the net effects of the
FTA were still very small.

These relatively optimistic findings contrast strikingly with the prolonged effects of import
competition and mass layoffs documented in Jacobson et al. (1993), Autor et al. (2014), and Dix-
Carneiro and Kovak (2017). To help reconcile this difference, we show that Canadian workers
left affected industries quickly and that the bilateral nature of the FTA gave import-competing
workers employment options in potential alternative manufacturing industries benefiting from
larger U.S. tariff cuts. In addition, the tariff cuts primarily reduced the number of new hires in
affected industries and had little effect on incumbent workers.

This collection of results allows us to reject certain explanations for the small effects of
the CUSFTA. Figures 1 and 2 rule out the possibility that CUSFTA was too small to mat-
ter; it was larger than the China Shocks in Canada and the U.S. We also reject the possibility
that Canadian labour markets simply respond more flexibly to all trade shocks. Supplementary
Appendix Table A10 and Table 4 suggest this is not the case, as an interquartile difference in
Chinese import penetration growth led to a 3.8 percentage point increase in the firm-level mass-
layoff probability and a 9.9 percentage point slower growth in industry employment. Instead, our
findings suggest that the bilateral nature of the FTA was a central feature facilitating the worker
transitions that helped mitigate the negative consequences of import competition.
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FIGURE 9
Effects of U.S. tariff cuts on cumulative normalized earnings, by labour-force attachment and initial firm size

Notes: The bars show predicted differences in cumulative normalized earnings when facing tariff changes that differ by the interquartile
range, expressed as a percent of the group’s mean cumulative normalized earnings. The interquartile range for U.S. tariff cuts is 0.025.
The unconditional mean of cumulative normalized earnings for low-attachment workers is 20.19 and for high-attachment workers is
14.34. To make results comparable to the 16-year 1989-2004 timeframe, the 1989-93 values are multiplied by 16/5, and the 1989-98
values are multiplied by 16/10. See Table 2 note for category definitions. Stars indicate statistical significance based on standard errors
clustered by 4-digit NAICS industry. ***p < 0.01,**p < 0.05,*p < 0.1.
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