












import demand and export supply model. The coe¢ cient 
1, expected to be negative, measures the e¤ect of

falling imports prices, caused by trade liberalization, on import demand. The coe¢ cient 
2 measures the e¤ect

of the trade gap in 1989 for the subsequent growth rate of imports. If trade liberalization gives more reason

for traders to comply with trade regulations, one would expect the reported amount of imports to grow faster

for industries with high share of misreported imports prior to NAFTA. In other words, 
2 if expected to be

negative. Z represents additional controls, such as the unit of measurement of imports and the share of industry

i in total imports in 1989. This variable is used to control for possibly faster growth rates in industries with

low starting values of imports.

One may also be concerned about potential endogeneity of the trade gap since it is measured with error

and only a small fraction of its variation is related to incentives to avoid import duties. Furthermore, the

measurement error shocks in imports data can be time persistent. To address trade gap endogeneity issue, I

instrument the trade gapcpi;1989 variable with the tari¤ rate from 1989 in combination with other determinants

of the trade gap, identi�ed in Section 4.3 as being associated with tari¤ evasion schemes.20 GMM estimation

results for equation (6) are presented in Table 5. We already know that most of the instruments for the trade

gap are statistically signi�cant at the �rst stage. Moreover, the hypothesis of exogeneity of the instruments is

never rejected by the Hansen test and it is possible to conclude that we have a valid set of instruments.

Negative and highly signi�cant coe¢ cients for the trade gap con�rm the hypothesis that faster trade growth

rates occur in industries that had a larger share of underreported import values in 1989. That is, pre-FTA tari¤

evasion, as re�ected in the trade gap measure, leads to faster trade growth rates under the trade agreement. It

is important to note that the coe¢ cients on import demand elasticity with respect to tari¤s (
1) for Canada and

the U.S. are smaller in absolute values by 45% and 25%, respectively, when we control for pre-FTA tari¤ evasion

in columns (3)-(4). This is consistent with an upward bias of trade-creation e¤ect of an FTA when pre-FTA

tari¤ evasion is not controlled for. Moreover, this bias can be even stronger for other trade agreements formed by

countries with higher levels of corruption. In columns (5)-(8) I estimate equation (6) using annual observations

for import growth rates and tari¤ changes for the time period after 1990 until 1998 when all CUSFTA tari¤s

were eliminated. Again, the estimation results con�rm our earlier �ndings that the share of misreported imports

before CUSFTA trade liberalization a¤ects future trade growth. These results imply that although CUSFTA

tari¤ reduction does promote trade between two partisan countries, some of this growth came as a result of an

increase in the accuracy of import reporting by traders and ergo the improved quality of trade data. Therefore,

the e¤ect of preferential trade agreements on trade and welfare may be overestimated if one does not take into

account the �whitening�of pre-existing undisclosed trade.

Another way to indirectly test the relationship between tari¤ evasion and trade growth under the FTA is

to compare the corollary of tari¤ reduction on a country�s import and export growth rates. The tari¤ evasion

hypothesis implies that there is a greater value of underreported imports relative to exports. Consequently, when

the FTA is implemented, we would expect the destination country�s amount of imports to be more responsive

to tari¤ changes than the corresponding value of exports in the source country. To examine this possibility, I

compare Canadian import elasticity with U.S. export elasticity with respect to Canadian import tari¤s, and

vice versa. We can only perform this analysis for the year 1990, since the earlier growth rates are unavailable

20The only two variables excluded from the list of instruments are tariff_var and tariff_o. The former is excluded because

of its insigni�cance at the �rst stage, the latter does not pass exogeneity test.
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and afterwards the MOU on data exchange e¤ectively eliminating any trade data discrepancies.

Table 6 provides the results for Canadian import and export elasticities with respect to tari¤s. In columns

(1)-(4) one can see a huge di¤erence between Canadian import and U.S. export elasticities. Using the OLS

estimates, a one percentage reduction in Canadian tari¤s will increase Canadian imports from the U.S. by

3.976% but only increase U.S. exports to Canada by 0.758%, and the latter e¤ect is statistically insigni�cant.

Without tari¤ evasion, this result is very surprising because in the presence of severe export undercount in

1989, the expectation would be that exports grow faster than imports. Instead, export undercount is entirely

captured by a positive and signi�cant constant term in the U.S. export equation. The fact that imports are more

responsive to tari¤s than exports in the presence of an FTA is consistent with the tari¤ evasion hypothesis since

the growth rate of imports also includes growth in reported trade. The U.S. estimate draws similar conclusions:

U.S. imports from Canada are twice as responsive to tari¤ cuts than corresponding Canadian exports to the

U.S. Thus, as hypothesized, CUSFTA tari¤ reductions lead to a greater increase in imports than exports in

both countries. These results provide additional support in demonstrating the occurrence of tari¤ evasion and

highlight a necessity to take the e¤ect of evasion into account when attempting to estimate the various trade

e¤ects of regional trade agreements using national trade statistics.

6 Misreported quantity vs. misreported unit value

Thus far, we have analyzed the e¤ect of import tari¤s on traders�incentives to report the total value of dutiable

imports. As emphasized in earlier studies by Fisman and Wei (2004) and Javorcik and Narciso (2008), �rms

can underreport the value of imports either by misreporting the number of units imported or the unit value.

Although both practices will lead to an underreported value of exports, both studies found that traders avoid

paying import duties mainly through misreporting the unit value of their goods. As a next steep I will explore

which channel for tari¤ evasion is the prevalent one in Canada and in the U.S.

Extending the trade gap analysis to quantities and unit values of imports can be problematic due to in-

consistencies in quantity data between Canada and the U.S. Even in 1992, three years after the trade data

exchange program was implemented, there remained considerable di¤erences in the quantity and pricing mea-

sures between the two countries. First of all, for more than 15% of all 10-digit product categories neither country

collects data on the quantity of imports, and for another 15% one country requires a quantity measure while

the other does not. The problem of missing and inconsistent data introduces a severe measurement error when

we aggregate the 10-digit variables into 6-digit ones. Moreover, for an additional 5% of all 10-digit categories

both countries collect quantity data but use di¤erent non-convertable units of measurement (e.g. units vs.

kilograms). The problem is further compounded from the lack of information on the unit of measurement in

Canadian o¢ cial trade data, which makes it impossible to isolate those observations. Although the quality of

the quantity and price data derived from o¢ cial trade statistics at the 6-digit level raises serious concerns, I

still present estimation results for comparison with previous studies.

Table 7 provides results for tari¤ evasion through misreporting quantity and unit value of imports. Columns

(1)-(4) show estimates of equation (4), where the dependent variable is the trade gap calculated in quantities

of imports de�ned similarly to (1). Columns (5)-(8) illustrate parallel results for the unit value gap of imports
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constructed as the total value of imports divided by quantity. One can see from Table 7 that despite the

negative coe¢ cients on import tari¤s in all but one speci�cation, the e¤ect is almost always insigni�cant with

similar results for most other variables. Therefore, it appears from the data that it is impossible to separate

tari¤ evasion into those that occur through the misreporting unit value of imports or from the misreporting

of quantities. Given potentially strong measurement error in quantity data and, consequently, in prices, it is

impossible to identify the e¤ect of import tari¤ on quantity and unit value trade gaps.

7 Conclusion

This paper provides new empirical evidence for several important features of tari¤ evasion in the presence of an

FTA. First, using trade data between Canada and the U.S. during the �rst year of NAFTA, it shows that even

in developed countries with low corruption and good law enforcement, �rms are still actively involved in tari¤

evasion activities. The analysis of this paper reveals that an additional percentage point increase in import

tari¤ reduces the value of reported imports by 3-5% in the U.S. and by at least 1% in Canada. Second, I found

that the di¤erence in external tari¤s between FTA members create additional opportunities for tari¤ fraud by

means of exporting to a high-tari¤ country through a low-tari¤ FTA partner in violation of the ROO. The

results suggest that an additional percentage point tari¤ rate in excess of a partner country�s rate will increase

Canadian indirect imports through the U.S. by 3% and U.S. indirect imports through Canada by 1%. Finally, I

found that tari¤ cuts, implied by an FTA, may have a strong e¤ect on subsequent growth in trade by removing

incentives for tari¤ evasion and the �whitening�out of trade �ows. I show that industries with a higher share of

unreported trade before NAFTA experienced faster growth in trade after NAFTA trade liberalization.

This paper also makes methodological contributions to the tari¤ evasion literature improving upon previous

studies. I analyze various factors that may cause discrepancies in trade statistics between two partner countries

and show that the trade gap approach to measuring tari¤ evasion, used intensively in previous works, can

provide reliable results only with credible exports data. Since �rms in the U.S. are not forced to report export

transactions, the trade gap measure will not always re�ect traders�activities to circumvent trade barriers, which

is a likely reason for getting low estimates of tari¤ evasion elasticity for Canada. Future research in this area

should carefully address the quality of export data in order to assess potential bias in tari¤ evasion estimates.

I further propose using a quantile regression for trade gap analysis as it can provide more insight into the tari¤

evasion e¤ect with noisy trade data. In the presence of other factors that distort trade statistics, the e¤ect of

import tari¤s must inherently be stronger in industries where the value of unreported imports is the largest.

This result is con�rmed in the Canadian and U.S. data and provides further evidence in favour of the tari¤

evasion hypothesis as being an important determinant of the trade gap measure.
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Table 1. Descriptive statistics for protection measures and market shares, 1989. 
 

  mean median  s.d. 

  Canada U.S. Canada U.S. Canada U.S. 

trade gap 0.504 -0.161 0.570 -0.104 1.289 1.554 

tariff (simple average) 0.068 0.021 0.055 0.009 0.073 0.035 

tariff_o 0.045 0.029 0.025 0.007 0.061 0.044 

tariff_var 0.009 0.007 0.000 0.000 0.125 0.031 

share_free 0.436 0.411 0.295 0.391 0.414 0.372 

transp_costs   0.015   0.007   0.033 

 
 
 

Table 2. Effect of tariffs on evasion. 
 

Importer: CAN USA CAN USA CAN USA 

 (1) (2) (3) (4) (5) (6) 

-0.847*** -4.610*** -2.121*** -4.860*** 0.095 -0.061 
tariff 

(0.297) (1.453) (0.468) (1.558) (0.076) (0.099) 

industry dummies no no yes yes no no 

years in the 
sample 

1989 1989 1990-97 

r2 0.01 0.01 0.01 0.01 0.12 0.11 

N 4,809 3,887 4,809 3,887 34,085 34,759 

Notes: * significant at 10%, ** significant at 5%, *** significant at 1%. Robust standard errors are in 
parentheses. All regressions include units of measurement dummies as controls. Columns (3) and (4) include 2-
digit HS industry fixed effects, and columns (5) and (6) and include time fixed effects.  

 



 
 

Table 3. Extender regression analysis of tariff evasion 
Importer: CAN USA USA CAN USA CAN USA 

  (1) (2) (3) (4) (5) (6) (7) 

-0.889* -4.782*** -4.784*** -1.317** -3.653** 0.125 -0.135 tariff 
(0.459) (1.684) (1.683) (0.625) (1.670) (0.087) (0.102) 

2.790*** 1.619* 1.617* 2.265*** 2.710*** -0.053 -0.002 
tariff_o 

(0.419) (0.843) (0.841) (0.427) (0.945) (0.050) (0.071) 

-0.167* 0.119 0.121 -0.080 0.502 -0.012*** -0.015 
tariff_var 

(0.090) (0.495) (0.495) (0.065) (0.680) (0.001) (0.067) 

0.210*** 0.058 0.054 0.242*** 0.206** -0.002 -0.027***
share_free 

(0.067) (0.082) (0.082) (0.084) (0.088) (0.008) (0.007) 

  -0.641  -1.671*   
transp_costs 

  (0.956)  (0.989)   

sample 1989 1989 1989 1989 1989 1990-97 1990-97 

ind FE no no no yes yes no no 

r2 0.03 0.03 0.03 0.03 0.03 0.09 0.10 

N 4,809 3,887 3,884 4,809 3,884 29,202 30,422 

Notes: * significant at 10%, ** significant at 5%, *** significant at 1%. Robust standard errors are in 
parentheses. All regressions include units of measurement dummies as controls. Columns (4) and (5) include 2-
digit HS industry fixed effects, and columns (6) and (7) include time fixed effects.  

 
 

 
Table 4. Trade gap and FTA external tariffs 

 

  CAN USA CAN USA CAN USA CAN USA 

 (1) (2) (3) (4) (5) (6) (7) (8) 

-0.889* -5.426*** -1.444** -4.525*** -1.510** -4.829*** -1.761** -3.589***
tariff 

(0.530) (1.490) (0.641) (1.020) (0.737) (1.691) (0.795) (0.959) 

3.456** 1.567* 3.512*** 1.408*     
tariff_save 

(1.365) (0.800) (1.122) (0.840)     

    0.736 1.024* 0.446 1.363*** 
tariff_row 

    (0.667) (0.588) (0.614) (0.487) 

2.606*** 1.835** 2.260*** 2.631** 2.508*** 1.363 2.162*** 2.528*** 
tariff_o 

(0.412) (0.840) (0.364) (0.831) (0.421) (0.852) (0.368) (0.822) 

-0.156* 0.156 -0.079 0.749 -0.127 0.162 -0.059 0.728 
tariff_var 

(0.084) (0.834) (0.164) (1.175) (0.086) (0.496) (0.150) (0.900) 

0.176*** 0.069 0.185** 0.208** 0.155** 0.048 0.170** 0.205** 
share_free 

(0.068) (0.081) (0.082) (0.086) (0.068) (0.082) (0.082) (0.083) 

 -1.070  -1.798**  -0.611  -1.604* 
transp_costs 

 (0.956)  (0.917)  (0.953)  (0.891) 

ind FE no no yes yes no no yes yes 

r2 0.03 0.03 0.03 0.04 0.03 0.03 0.02 0.04 

N 4,456 3,640 4,456 3,640 4491 3883 4491 3883 

Notes: * significant at 10%, ** significant at 5%, *** significant at 1%. Robust standard errors are in parentheses. All 
regressions include units of measurement dummies as controls. Columns (3)-(4) and (7)-(8) include 2-digit HS industry fixed 
effects. 

 

 



 
Table 5. Pre-NAFTA trade gap and post-NAFTA trade growth rates  

  CAN USA CAN USA CAN USA CAN USA 

 (1) (2) (3) (4) (5) (6) (7) (8) 

-3.948*** -5.543*** -2.143*** -4.051*** -2.673*** -5.333*** -2.892*** -5.057*** 
∆tariff 

(0.755) (1.301) (0.466) (1.566) (0.441) (0.530) (0.442) (0.558) 

  -0.438** -0.499**   -0.099* -0.214*** 
trade_gap_1989 

    (0.207) (0.219)     (0.055) (0.066) 

sample 1991 1991 1991 1991 1991-98 1991-98 1991-98 1991-98 

Hansen J-stat., p-value   0.90 0.42   0.94 0.52 

N 4,782 3,883 4,782 3,883 37,392 30,761 37,392 30,761 

Notes: dependent variable: in columns (1)-(4) is imports growth rate between 1990 and 1991; in columns (5)-(8) is annual imports 
growth rate in 1991-99. * significant at 10%, ** significant at 5%, *** significant at 1%. Robust standard errors are in parentheses. All 
regressions include units of measurement dummies as controls and columns (5)-(8) also include time dummies. Under the null 
hypothesis of the Hansen J-statistics is that all instruments are exogenous.  

 
 

Table 6. The effect of NAFTA trade liberalization on imports and exports growth rates  

 CANADA USA 

 (1) (2) (3) (4) (5) (6) (7) (8) 

Dep.var.: %∆import %∆export %∆import %∆export %∆import %∆export %∆import %∆export

-3.976*** -0.758 -3.932*** -0.173 -3.539*** -1.849 -3.172*** -2.056** ∆tariff 
(0.742) (1.060) (0.461) (0.852) (1.187) (1.358) (0.699) (0.958) 

-0.008 0.405*** -0.007 0.414*** -0.094*** 0.015 -0.091*** 0.014 
Constant 

(0.012) (0.021) (0.011) (0.021) (0.021) (0.027) (0.020) (0.026) 

sample 1990 1990 1990 1990 1990 1990 1990 1990 

ind FE no no yes yes no no yes yes 

r2 0.017 0.000 0.016 0.000 0.009 0.001 0.006 0.001 

N 4,921 4,774 4,071 3,826 4,921 4,774 4,071 3,826 

Notes: dependent variable: in columns (1)-(4) is Canadian imports and US exports growth rate in 1990; in columns (5)-(8) is US 
imports and Canadian export growth rates in 1990. * significant at 10%, ** significant at 5%, *** significant at 1%. Robust 
standard errors are in parentheses. 

 
Table 7. Tariff evasion in quantities and unit values. 

Country: CAN USA CAN USA CAN USA CAN USA 

 (1) (2) (3) (4) (5) (6) (7) (8) 

Dep.var.: quantity gap price gap 

1.847 -3.822* -1.011 -1.926 -2.964*** -0.486 -0.431 -0.531 tariff 
(1.331) (2.135) (1.247) (1.740) (1.115) (1.094) (0.982) (1.246) 

2.729 0.240 1.739 -0.058 1.026 1.178 1.312 1.132 
tariff_save 

(2.738) (1.268) (2.348) (1.456) (2.113) (0.863) (1.849) (1.043) 

2.052*** 1.151 2.586*** 3.937*** 0.407 -0.067 -0.476 -1.155 
tariff_o 

(0.723) (1.308) (0.775) (1.480) (0.500) (0.797) (0.611) (1.060) 

-0.359** 0.260 -0.045 1.962 0.276 -0.304 0.016 -1.340 
tariff_var 

(0.181) (1.214) (0.252) (2.010) (0.171) (0.687) (0.199) (1.439) 

0.688*** 0.273 -0.112 0.201 -0.537*** -0.242* 0.215* 0.026 
share_free 

(0.196) (0.167) (0.162) (0.162) (0.172) (0.130) (0.127) (0.116) 

 3.183*  3.754**  -3.887***  -4.985***
transp_costs 

 (1.660)  (1.513)  (1.275)  (1.083) 

ind FE no no yes yes no no yes yes 

r2 0.09 0.10 0.04 0.03 0.10 0.15 0.06 0.04 

N 2,656 2,413 2,656 2,413 2,656 2,413 2,656 2,413 
Notes: dependent variable: in columns (1)-(4) is the quantity trade gap in 1989; in columns (5)-(8) is the unit value tarde gap 
in 1989. * significant at 10%, ** significant at 5%, *** significant at 1%. Robust standard errors are in parentheses. All 
regressions include units of measurement dummies as controls. 

 
 

 



Figure 1. Trade gap and import tariffs, 1989. 

Mean trade gap

Mean trade gap

.3
.4

.5
.6

.7
Canada USA

.2
0

-.
2

-.
4

-.
6

0 .1 .2 .3 0 .05 .1 .15

Trade gap Linear fit

T
ra

de
 g

ap

Import tariff

 
 
Figure 2. Trade gap and tariff savings from importing through FTA partner country, 1989. 
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Figure 3. Quantile regression for Canadian trade gap. 
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Figure 4. Quantile regression for U.S. trade gap. 
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Figure 5. Quantile regression with external tariffs for Canadian trade gap. 
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Figure 6. Quantile regression with external tariffs for US trade gap. 
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