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Objective

Goal: assessing (long-run) productivity gains and (short-run)
employment losses of free trade agreement (FTA) between US and
Canada in 1989, using plant level data
Advantages:

I compared to developing countries context, trade liberalization not
accompanied by other policy changes

I change in both import tariffs and tariffs faced by exporters
I precise measure of liberalization at the firm level
I remember that this is an FTA, so it may induce trade creation, but

also trade diversion
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Tariff cuts due to the FTA

THE AMERICAN ECONOMIC REVIEW 
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I. The FTA Tariff Cuts: Too Small to Matter? 

This paper deals with the impact of FTA- 
mandated tariff cuts. The top panel of Figure 1 
plots Canada's average manufacturing tariff 
against the United States (solid line) and Can- 
ada's average manufacturing tariff against the 
rest of the world (dashed line). The bottom 
panel plots the corresponding U.S. tariffs 
against Canada (solid line) and the rest of the 
world (dashed line). In 1988, the average Cana- 
dian tariff rate against the United States was 8.1 
percent. The corresponding effective tariff rate 
was 16 percent.1 Perhaps most importantly, tar- 

1 Both the nominal and effective tariff rates were aggre- 
gated up from the 4-digit SIC level using Canadian produc- 
tion weights. The standard formula used to calculate the 
effective rate of protection appears in Trefler (2001, p. 39). 
Details about construction of the tariff series appear in 
Appendix A. 

iffs in excess of 10 percent sheltered one in four 
Canadian industries. Given that these industries 
were almost all characterized by low wages, 
low capital-labor ratios, and low profit margins, 
the 1988 tariff wall was indeed high. Similar 
comments apply to the U.S. tariff against Can- 
ada, albeit with less force since the average 
1988 U.S. tariff was 4 percent. 

That one in four Canadian industries had 
tariffs in excess of 10 percent depends crucially 
on the level of aggregation. I am working with 
4-digit Canadian SIC data (213 industries). If 
one aggregates up even to 3-digit data (105 
industries), almost no industries had 1988 tariffs 
in excess of 10 percent. This is important be- 
cause studies of trade liberalization typically do 
not work with such disaggregated tariff data. 
For example, papers by Tybout et al. (1991), 
Levinsohn (1993), Harrison (1994), Tybout and 
Westbrook (1995), Gaston and Trefler (1997), 
Krishna and Mitra (1998), and Beaulieu (2000) 
are never at a finer level of aggregation than 
3-digit ISIC with its 28 manufacturing sectors. 

The core feature of the FTA is that it reduced 
tariffs between Canada and the United States 
without reducing tariffs against the rest of the 
world. Graphically, the FTA placed a gap be- 
tween the dashed and solid lines of Figure 1. 
Letting i index industries and t index years, my 
measures of the FTA policy levers will be 

TA: The FTA-mandated Canadian tariff 
concessions granted to the United 
States. In terms of the top panel of 
Figure 1, this is the solid line minus 
the dashed line. 

Tius: The FTA-mandated U.S. tariff 
concessions granted to Canada. In 
terms of the bottom panel of Figure 
1, this is the solid line minus the 
dashed line. 

trA and rtU capture the core textual aspects of 
the FTA.2 

2 Given that tariffs are positively correlated with effec- 
tive tariffs and nontariff barriers to trade (NTBs), the 
coefficients on 7TA and ,i[s will capture the effects of 
FTA-mandated reductions in tariffs, effective tariffs, and 
nontariff barriers. This is exactly what I want: When 
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Data

Annual Survey of Manufactures: data on Canadian plants
Labor Force Survey
Industry level tariffs from Statistics Canada
213 industries, SIC (Standard Industrial Classification ) 4 digit
3801 plants (larger than average)
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Econometric specification (I)
Indicate by yi log of outcome of interest in industry i
Divide period in before and after: 1980-1986 (period 0) and
1989-1996 (period 1)
Two specifications: industry-level and plant-level
Difference-in-difference industry-level specification:

(∆yi1 −∆yi0) = θ + βCA
(

∆τCA
i1 −∆τCA

i0

)
+βUS

(
∆τUS

i1 −∆τUS
i0

)
+γ

(
∆yUS

i1 −∆yUS
i0

)
+δ (∆bi1 −∆bi0) + νi

I where ∆τCA
i1 is change of tariff between 1989 and 1996,

I ∆τCA
i0 change tariff 1980-1986

I ∆yUS
i1 US shock in sector i (variable y growth over the period)
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Econometric specification (II)

Double differencing benefits in this context:
I take care of industry specific trends (potentially correlated with tariff

changes)
I correct for serially correlated error terms (e.g. employment is highly

serially correlated)
Difference-in-difference plant-level specification (plant k):

(∆yik1 −∆yik0) = θ + βCA
(

∆τCA
i1 −∆τCA

i0

)
+βUS

(
∆τUS

i1 −∆τUS
i0

)
+γ

(
∆yUS

i1 −∆yUS
i0

)
+δ (∆bi1 −∆bi0) + φxik,1980 + νi

where xik,1980 plant controls in 1980 (employment, labor
productivity, earnings, plant age)
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Econometric specification (III)

Control ∆bi1:
I bi1 determined as the sensitivity of a given variable y to the cycle

movement in GDP and real exchange rates, including lags (regression
run industry by industry)

I ∆bi1 =average
96∑

t=89
∆̂yit/8

Instrument for tariff changes: 1980 log values of hourly wages,
employment level, Canadian imports from US, US imports from
Canada
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Effects on employment
THE AMERICAN ECONOMIC REVIEW 

TABLE 1-DETAILED RESULTS FOR EMPLOYMENT 

Business 
Canadian U.S. conditions U.S. control Total FTA 

tariffs ATCA tariffs ATUS Ab AyUO impact Construction Adjusted OverId/ 
of Ab 1CA t 3US t 8 t Y t R2 Hausman TFI t 

Industry level, OLS 
1 gdp, rer (2) -0.12 -2.35 -0.03 -0.67 0.29 6.96 0.15 2.21 0.24 -0.05 -2.66 
2 gdp, rer (0) -0.11 -2.03 -0.04 -0.91 0.30 3.66 0.21 2.75 0.12 -0.06 -2.58 
3 gdp (2) -0.11 -2.08 -0.03 -0.66 0.37 6.60 0.15 2.16 0.23 -0.05 -2.41 
4 - -0.14 -2.40 -0.02 -0.52 0.20 2.58 0.07 -0.06 -2.58 
5 gdp, rer (2) -0.13 -2.48 -0.02 -0.39 0.28 6.74 0.29 3.00 0.24 -0.05 -1.71 
6 gdp, rer (2) -0.14 -2.75 -0.03 -0.80 0.30 7.12 0.23 -0.06 -3.16 
7 - -0.17 -2.88 -0.03 -0.66 0.04 -0.07 -3.15 
8 gdp, rer (2) -0.14 -2.24 -0.02 -0.53 0.29 6.89 0.15 2.11 0.24 -0.06 -2.65 
9 gdp, rer (2) -0.12 -2.30 -0.06 -1.45 0.30 7.23 0.14 2.04 0.27 -0.06 -3.24 

Plant level, OLS 
10 gdp, rer (2) -0.12 -3.76 0.00 0.15 0.13 4.59 0.25 5.29 0.04 -0.04 -3.26 
11 gdp, rer (2) -0.12 -3.60 -0.01 -0.26 0.16 5.63 0.25 5.21 0.02 -0.04 -3.51 
Industry level, IV 
12 gdp, rer (2) -0.24 -1.45 0.09 0.66 0.29 6.68 0.15 2.06 0.22 0.60/0.65 -0.04 -1.26 
13 gdp, rer (2) -0.24 -1.43 0.04 0.29 0.31 6.37 -0.16 -0.50 0.20 0.67/0.57 -0.05 -1.57 
Plant level, IV 
14 gdp, rer (2) -0.19 -2.40 0.07 0.94 0.13 4.30 0.24 4.96 0.04 0.14/0.99 -0.04 -2.55 
15 gdp, rer (2) -0.19 -2.44 0.07 0.92 0.13 4.17 0.16 0.95 0.03 0.10/0.89 -0.04 -3.10 

Notes: The dependent variable is the log of employment. The estimating equation is equation (6) for the industry-level 
regressions and equation (7) for the plant-level regressions. 1CA is scaled so that it gives the log-point impact of the Canadian 
tariff concessions on employment in the most impacted, import-competing industries. 3US is scaled so that it gives the 
log-point impact of the U.S. tariff concessions on employment in the most impacted, export-oriented industries. The "Total 
FTA impact" column gives the joint impact of the tariff concessions on employment in all 213 industries. The "OverId/ 
Hausman" column reports p-values for the overidentification and Hausman tests. Rejection of the instrument set or exogeneity 
are indicated by p-values less than 0.01. The number of observations is 213 for the industry-level regressions and 3,801 for 
the plant-level regressions. In rows 4 and 7, the business conditions variable is omitted so that business conditions are 
controlled for implicitly by double-differencing AY.i - Ayio. In row 5 the U.S. control is replaced by the Japan-U.K. control 
discussed in the text. In row 8, the 2 "outlier" observations with the largest Canadian tariff cuts are omitted. In row 9, all 9 
observations associated with the automotive sector are omitted. In row 11, the plant controls are omitted. In rows 12 and 14, 
only the Canadian and U.S. tariff variables are instrumented. In rows 13 and 15, the two tariff variables and the U.S. control 
are instrumented. 

magnitudes shortly, but for now treat bCA and 
,US as the log-point changes in employment 
associated with the FTA. For example, the Ca- 
nadian tariff concessions led to a -0.12 log- 
point change in employment (t = -2.35). 

The first specification issue handled by Table 
1 deals with the sensitivity of 'CA and 'us to 
the way in which the business conditions vari- 
able Abis is constructed. In order to explain how 
Abi5 is constructed, define z (ln gdpt, In rert) 
where rert is the real exchange rate and let A1 be 
the annual difference operator so that Alzt = 
zt - zt-1 and A lYit = yi - i,t- 1. To construct 
Abi, I first regressed A lit on (Azt, ... , Alzt_j) 
for some lag length J. This is a time-series 
regression that was estimated separately for 

each i. The regression generates an industry- 
specific prediction AlYit of the effect of current 
and past business conditions on current annual 
employment growth. Second, note from equa- 
tion (1) that Ayil can be written as t=1989 
Alyit/8. This motivates the definition of Abil as 
Abil- = 1986 9 AYit/8. Abil is just an industry- 
specific prediction of the effect of business con- 
ditions on FTA-period employment growth. For 
the pre-FTA period, I use Abio 

= St198 

Alyi,/6. Note that there is a different Abi5 for 
each outcome. For example, when Ayi5 is earn- 
ings growth then Abis is the portion of industry 
i earnings growth driven by movements in GDP 
and the real exchange rate. See Appendix C for 
further details. 
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Comments on effects on employment
Various specifications with (or without) controls for sensititivity to
business cycle
Reported are not the coefficients in the above specifications, but
total effect of FTA changes, i.e. β̂CA∆τCA

.1 where ∆τCA
.1 is the

average tariff change in the top third industries (as ranked by tariff
changes)
t-stats refer to coefficients
TFI is the overall effect on all industries
Overall 5% employment decline due to FTA (or 12% in most
impacted industries)
Short-run costs since employment rate has not declined overall
1988-2002 and manufacturing employment growth in canada higher
than in US and Japan (but hard to know the counterfactual)
Overid tests indicate valid instruments, but Hausman test reject
endogeneity of tariffs (against Trefler 1993)
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Effects on productivity
THE AMERICAN ECONOMIC REVIEW 

TABLE 2-DETAILED RESULTS FOR LABOR PRODUCTIVITY 

Canadian 
tariffs U.S. Business U.S. control Total FTA 

Constrc ACA tariffs ATUS conditions Ab Ay5s impact Construction Adjusted OverId/ 
of Ab 1CA t 3US t 8 t Y t R2 Hausman TFI t 

Industry level, OLS 
1 gdp, rer (2) 0.15 3.11 0.04 1.14 0.25 8.30 0.16 1.99 0.31 0.058 3.79 
2 gdp, rer (0) 0.15 2.77 0.02 0.40 0.13 1.79 0.28 3.05 0.09 0.050 2.87 
3 gdp (2) 0.17 3.21 0.04 1.17 0.25 5.19 0.21 2.43 0.18 0.065 3.87 
4 - 0.16 2.85 0.01 0.34 0.29 3.23 0.08 0.051 2.89 
5 gdp, rer (2) 0.14 2.79 0.05 1.36 0.26 8.77 0.05 0.31 0.29 0.058 2.46 
6 gdp, rer (2) 0.14 2.96 0.05 1.44 0.27 8.82 0.30 0.059 3.89 
7 - 0.15 2.58 0.03 0.76 0.04 0.053 2.98 
8 gdp, rer (2) 0.17 2.97 0.04 0.98 0.26 8.34 0.16 1.95 0.30 0.061 3.76 
9 gdp, rer (2) 0.16 3.27 0.02 0.49 0.26 8.61 0.18 2.24 0.33 0.051 3.36 

Plant level, OLS 
10 gdp, rer (2) 0.08 1.70 0.14 3.97 0.12 3.95 0.11 1.51 0.06 0.074 4.92 
11 gdp, rer (2) 0.09 1.92 0.11 3.02 0.10 3.18 0.14 1.79 0.01 0.066 4.39 
Industry level, IV 
12 gdp, rer (2) 0.15 1.10 0.10 0.86 0.26 8.09 0.14 1.53 0.30 0.86/0.43 0.081 3.41 
13 gdp, rer (2) 0.13 0.89 0.13 1.01 0.28 6.99 -0.08 -0.28 0.28 0.87/0.51 0.083 3.40 
Plant level, IV 
14 gdp, rer (2) 0.22 1.67 0.05 0.49 0.11 3.20 0.17 1.80 0.06 0.06/0.77 0.082 2.53 
15 gdp, rer (2) 0.79 2.58 -0.49 -1.73 -0.19 -1.29 2.07 2.29 0.05 0.76/0.52 0.050 0.39 

Notes: The dependent variable is the log of labor productivity. The estimating equation is equation (6) for the industry-level 
regressions and equation (7) for the plant-level regressions. The number of observations is 211 for the industry-level 
regressions and 3,726 for the plant-level regressions. See the notes to Table 1 for additional details. In rows 4 and 7, the 
business conditions variable is omitted so that business conditions are controlled for implicitly by double-differencing Ayi, - 
Ayio. In row 5 the U.S. control is replaced by the Japan-U.K. control discussed in the text. In row 8, the two "outlier" 
observations with the largest Canadian tariff cuts are omitted. In row 9, all nine observations associated with the automotive 
sector are omitted. In row 11, the plant controls are omitted. In rows 12 and 14, only the Canadian and U.S. tariff variables 
are instrumented. In rows 13 and 15, the two tariff variables and the U.S. control are instrumented. 

thus little alternative but to work with labor 
productivity. I define labor productivity as value 
added in production activities per hour worked 
by production workers.9 I deflate using 3-digit 
SIC output deflators.10 Table 2 reports the labor 
productivity results. The table has the exact 

9 Trefler (2001) extensively examined the sensitivity of 
results to alternative definitions of labor productivity. Ap- 
pendix D of the current paper shows that the results are not 
sensitive to redefining labor productivity as total value 
added (in production plus nonproduction activities) per 
worker (production plus nonproduction workers). This def- 
inition does not correct for hours; however, it is useful in 
that it is directly comparable to the way in which I am 
forced to define U.S. labor productivity in Ayiu. (The U.S. 
ASM does not report value added in production activities.) 

10 Appendix D also shows that the results do not change 
when labor productivity is deflated by the available 2-digit 
SIC value-added deflators. I am indebted to Alwyn Young 
for encouraging me to carefully examine the issue of 
deflators. 

same format as the Table 1 employment results 
so that I can review it quickly. As in Table 
1, endogeneity is always rejected'1 and all the 
industry-level OLS results are similar so that I 
can focus on the baseline row 1 specification. 

From the industry-level OLS results, the Ca- 
nadian tariff concessions raised labor produc- 
tivity by 15 percent in the most impacted, 
import-competing group of industries (t = 
3.11). This translates into an enormous com- 
pound annual growth rate of 1.9 percent. The 
fact that the effect is smaller and statistically 
insignificant at the plant level (row 10) suggests 
that much of the productivity gain is coming from 
market share shifts favoring high-productivity 
plants. Such share shifting would come about 

1 The Table 2 plant-level IV results are based on an 
instrument set without squares or cross-products because 
these are rejected by the overidentification tests. 
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Comments on effects on productivity
Take productivity as value added per hour of production worker
labor deflated by SIC output deflator to get a measure of output
No data on capital stock in Canadian firm level data so not possible
to calculate TFP
Canadian tariff cut:

I 15% growth in most affected industries =⇒ 1.9% yearly growth rate
in productivity

I in plant-level regression smaller effect (row 10)
I Trefler infers that industry-level result is driven by reallocation of

market shares from low- to high-productivity plants
I but what about row 15? (large and significant plant-level effect).

Why not run a regression of change in outcome on interaction of
tariffs and plant size?

Drop in US tariff:
I generates large growth within plant (row 10), but effect disappears in

rows 14-15
I no growth at industry level (entry of low productivity firms balances

growth by high productivity ones?)
I total impact is 7.4% growth in productivity for all firms
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Effects on skill upgrading
THE AMERICAN ECONOMIC REVIEW 

TABLE 4--EMPLOYMENT AND SKILL UPGRADING 

Total FTA Business U.S. 
Canadian tariffs U.S. tariffs impact conditions control Adj d Over 

Adjusted OverId/ 
Variable 1CA t 1US t TFI t 8 y R2 Hausman 

Employment-Production workers 
1 Industry -0.14 -2.44 -0.07 -1.56 -0.08 -3.44 0.37* 0.16 0.33 
4 Industry -0.13 -1.99 -0.07 -1.36 -0.08 -2.89 0.21 0.07 
6 Industry -0.16 -2.93 -0.08 -1.71 -0.09 -4.08 0.37* 0.32 

12 Industry -0.20 -1.28 0.03 0.17 -0.06 -1.60 0.37* 0.16 0.32 0.59/0.70 
10 Plant -0.09 -2.58 -0.03 -0.87 -0.04 -3.01 0.17* 0.29* 0.04 
Employment-Nonproduction workers 

1 Industry -0.06 -0.71 0.05 0.79 0.00 0.02 0.36* 0.07 0.26 
4 Industry -0.07 -0.77 0.05 0.73 -0.00 -0.09 0.14 0.00 
6 Industry -0.06 -0.79 0.04 0.71 -0.00 -0.12 0.36* 0.26 

12 Industry 0.01 0.06 0.11 0.52 0.05 1.22 0.36* 0.11 0.25 0.18/0.36 
10 Plant -0.14 -3.02 0.04 1.19 -0.03 -1.72 0.02 0.15 0.01 
Skill upgrading 

1 Industry 0.11 1.41 0.10 1.67 0.08 2.72 0.47* 0.24 0.48 
4 Industry 0.08 0.79 0.11 1.26 0.07 1.81 0.24 0.01 
6 Industry 0.12 1.63 0.10 1.56 0.08 2.82 0.47* 0.48 

12 Industry 0.11 0.50 0.15 0.74 0.10 2.21 0.47* 0.25 0.48 0.11/0.83 
10 Plant -0.01 -0.30 0.04 1.48 0.01 0.96 0.05* 0.17 0.01 

Notes: The dependent variable is indicated in bold font at the start of each block of results, e.g., "Employment-Production 
workers." The estimating equation is equation (6) for the industry-level regressions and equation (7) for the plant-level 
regressions. Row numbers correspond to those in Table 1 so that the reader can refer to Table 1 for details of the specification. 
Rows 1 and 10 are my baseline specifications. See notes to Table 1 for further details, including the scaling of the 1CA and 
13Us. An asterisk indicates statistical significance at the 1-percent level. Skill upgrading is the log of the ratio of nonproduction 

workers to production workers. All dependent variables are in logs. The number of observations in the industry-level 
(plant-level) regressions is 211 (3,742) for production workers, 212 (3,539) for nonproduction workers, and 211 (3,489) for 
skill upgrading. 

plant-level estimates (t = -2.58). The effects of 
the U.S. tariff concessions are less clear. They 
reduced employment by 7 percent using industry- 
level estimates, but this is not statistically sig- 
nificant and virtually disappears in the plant- 
level estimates. The total FTA impact of 8 
percent (industry level) and 4 percent (plant 
level) are both economically large and statisti- 
cally significant. 

Rows 4, 6, and 12 present alternative speci- 
fications. In rows 4 and 6 the business condi- 
tions control and the U.S. control are excluded, 
respectively. This does not affect the CA or 
l . In row 12, the industry-level IV results are 
reported. Endogeneity is strongly rejected (p = 
0.99). I do not report the plant-level IV results 
because endogeneity is always strongly rejected 
at the plant level. 

In contrast to the results for production work- 
ers, nonproduction worker employment is esti- 

mated to have been unaffected by the U.S. tariff 
concessions. 

Finally, the "Skill upgrading" block of results 
in Table 4 show that there has been FTA- 
induced skill upgrading, i.e., an increase in the 
ratio of nonproduction workers to production 
workers. This happened at the industry level 
much more than at the plant level which means 
that market shares have shifted in favor of 
nonproduction-worker-intensive plants. Possi- 
bly these workers are a fixed cost that is needed 
to penetrate U.S. markets. 

IX. Earnings 

Most commentators expected Canadian 
wages to fall in response to competition from 
less unionized, less educated workers in the 
southern United States. Table 5 revisits this 
question using payroll statistics. Since the 
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Comments on skill upgrading

Production worker employment decreases in response to tariff cuts
(both CA and US)
Non-production worker employment unchanged
Skill upgrading (increase of ratio of production to non-production
workers), but not significant
Nex table (Table 5) shows additional results on workers’ earnings:

I modest rise in earnings for both production and non-productin
workers (less productive workers laid off? selection of higher skill
workers within both categories?)

Output per plant unaffected by CA tariff cuts, but rises as a result
of US tariff cuts
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Effect on earnings and scale
TREFLER: CANADA-U.S. FREE TRADE 

TABLE 5-EARNINGS, WAGES, HOURS, INEQUALITY, AND OUTPUT 

Business U.S. 
Canadian tariffs U.S. tariffs Total FTA impact conditions control 

Adjusted 
Variable PCA t pUs t TFI t 8 y R2 

Earnings-All workers 
1 Industry 0.05 2.43 0.03 1.92 0.03 3.80 0.34* 0.25* 0.20 

10 Plant 0.04 2.92 0.04 3.60 0.03 5.64 0.17* 0.19* 0.03 
Earnings-Production workers 

1 Industry 0.04 2.12 0.00 -0.02 0.02 3.61 0.16* 0.11 0.07 
10 Plant 0.05 3.25 0.03 2.57 0.03 4.74 0.12 0.21 0.02 
Earnings-Nonproduction workers 

1 Industry 0.01 0.30 -0.01 -0.29 0.00 0.02 0.18* 0.12 0.08 
10 Plant 0.04 1.48 0.06 2.87 0.03 3.67 0.11 0.11 0.01 
Hourly wages of production workers 

1 Industry 0.05 3.15 0.03 1.84 0.03 4.37 0.60* 0.13 0.33 
10 Plant 0.06 3.23 0.02 1.40 0.03 4.04 0.20 0.16* 0.01 
Annual hours of production workers 

1 Industry -0.01 -0.48 -0.02 -1.75 -0.01 -1.94 0.02 0.14 0.01 
10 Plant -0.02 -0.90 0.01 0.80 0.00 -0.12 0.03 0.07 0.00 
Earnings inequality 

1 Industry -0.04 -1.32 -0.01 -0.55 -0.02 -1.66 0.42* 0.05 0.21 
10 Plant -0.01 -0.46 0.02 0.97 0.00 0.41 0.13* 0.08 0.00 
Gross output per plant in production activities 

1 Industry -0.05 -0.65 0.03 0.54 0.00 -0.05 0.30* 0.18 
10 Plant -0.05 -1.36 0.06 2.01 0.01 0.72 0.16* 0.05 

Notes: The dependent variable is indicated in bold font at the start of each block of results, e.g., "Earnings-All workers." 
The estimating equation is equation (6) for the industry-level regressions and equation (7) for the plant-level regressions. Row 
numbers correspond to those in Table 1 so that the reader can refer to Table 1 for details of the specification. Rows 1 and 
10 are my baseline specifications. See notes to Table 1 for further details, including the scaling of the 3CA and 3Us. An asterisk 
indicates statistical significance at the 1-percent level. Earnings inequality is the ratio of nonproduction-worker earnings to 
production-workers earnings. The U.S. control is not included in the output equations because the published data on the 
number of U.S. plants are only available at five-year intervals. All dependent variables are in logs. The number of observations 
in the industry-level (plant-level) regressions is 213 (3,801) for the earnings of all workers, 211 (3,742) for the earnings of 
production workers, 212 (3,526) for the earnings of nonproduction workers, 211 (3,738) for wages, 211 (3,738) for hours, 211 
(3,489) for earnings inequality, and 211 (3,751) for output. 

industry-level results are robust and since endo- 
geneity is strongly rejected, I do not report the 
specifications that appeared as rows 4, 6, and 12 
of Table 4. For all workers, the tariff conces- 
sions raised annual earnings. For example, the 
total FTA impact is a rise of 3 percent at both 
the industry level (t = 3.80) and the plant level 
(t = 5.64). At the plant level, earnings rose for 
both production and nonproduction workers. At 
the industry level, earnings gains were concen- 
trated among production workers.17 I have re- 

17 
My earnings results contrast sharply with those of 

Gaston and Trefler (1997) and Beaulieu (2000). Gaston and 
Trefler found no statistically significant effect of the tariff 
concessions on earnings. The only effect Beaulieu finds is 
the positive effect of U.S. tariff concessions on nonproduc- 

fined this observation by looking at hourly 
wages and hours worked by production work- 
ers. As shown in Table 5, there are wage effects 
and no hours effects. These earnings and wage 
effects are large in a statistical sense, but small 
in an economic sense. For example, a 3-percent 
rise in earnings spread over eight years will buy 
you more than a cup of coffee, but not at Star- 
bucks. The important finding is not that earn- 
ings went up, but that earnings did not go down 

tion worker earnings (an effect I find only in the plant-level 
data, not the industry-level data). Once again, my improved 
data and methodology means that my results supersede 
older results. 
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