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Abstract

The paper estimates the ecect of NAFTA’s rules of origin (ROO)
on Mexican access to the US market simultaneously with the endoge-
nous determination of ROOs. The ..rst equation determines Mexico’s
NAFTA (preferential) exports to the US as a function of, inter alia, the
rate of taria preference and Estevadeordal’s qualitative index of ROO
strictness. The second equation determines ROO strictness on the ba-
sis of a Grossman-Helpman model identifying channels through which
lobbying by US intermediate-good producers leads to deep preferences
and sti= rules of origin in downstream sectors. Estimates from the ..rst
equation suggest that ROOs largely ooset the market-access bene..t
of taria preferences, while estimates from the second equation suggest
that the creation of a captive market for upstream intermediate-good
producers is indeed one of their political determinants.

JEL classi..cation numbers: F10, F13, F15
Keywords: NAFTA, Rules of Origin, Regional Integration.

*This research was produced as part of an IADB research program.
THEC Lausanne, CERDI and CEPR.

‘IADB

SDELTA and INRA



1 Introduction

With the proliferation of preferential trading agreements over the last two
decades, considerable attention has been devoted to assessing their ecect on
market access. Notwithstanding the fact that GATT Article XXIV, para.
8(b) requires the removal of trade barriers on “substantially all trade” in
Free-Trade Agreements (FTAS), in reality numerous barriers to intra-bloc
trade are often left intact or even erected as part of the agreements. Promi-
nent among those barriers are Rules of Origin (ROOs) which are included
in every FTA. In principle, ROOs are meant to prevent the trans-shipment
of goods imported into the area via member states with low external tarias
into member states with higher ones. In practice, these rules often have the
exect of exporting protection from high-tariea members to low-taria ones, as
pointed out by Krueger and Krishna (1995) and Krueger (1997). This in-
terpretation of ROOs seems particularly relevant in North-South agreements
in which a Northern country wants to protect an upstream, capital-intensive
sector without incurring the welfare of cost of protecting the whole value
chain. Preferential trade liberalization-cum-ROOs can be used to create a
captive market for the upstream industry by forcing the Southern partner’s
.nal-good producers to source in the North (rather than seeking the most
eCcient suppliers in the rest of the world). If ..nal-good assembly is rela-
tively labor-intensive, partnering with a relatively labor-abundant Southern
country reduces the welfare cost of protection compared to protecting the
whole value chain in the North.

Based on this type of reasoning, the literature has stressed the trade-
diverting exect of ROOs and, more generally, their potential to create inef-
.ciencies (Falvey and Reed, 2000). However, the recent political-economy
literature has also highlighted the fact that ROOs can sometimes make
welfare-enhancing bilateral agreements politically feasible in circumstances
where they would’nt be without them (Panagaryia and Duttagupta, 2000).

While the theoretical analysis of ROOs has made considerable strides
since Krueger’s pioneering work, their empirical analysis is still in its infancy,
partly because their complex legal nature makes measurement di¢cult. Es-
tevadeordal (2000) recently overcame this di€culty by creating a qualitative
index of ROO strictness. Using the fact that most ROOs are —at least in
recent agreements— expressed as a required change in taria heading at vari-
ous lewvels of aggregation, Estevadeordal’s index takes values that increase in
the level of aggregation of the required change, the idea being that a change



at a more aggregate level is “wider” and hence the required rule of origin
is more stringent. On the basis of his index, he identi..ed a strong negative
ecect of NAFTA’s ROOs on Mexican market access. Using the same index,
Anson et al. (2003) showed that the eaect of NAFTA’s taria preferences is
systematically reduced by ROOs.

However, as Estevadeordal (2000) and Sanguinetti (2003) point out, it
is di¢cult to assess the emect of ROOs on market access without taking
into account the fact that they are themselves endogenous. ROOs result
from a political bargaining process that is itself bound to be acected by
trade patterns, creating a simultaneity problem. Rather than relying on
instrumental variable techniques to deal with the resulting endogeneity bias,
we take the problem as a starting point for a political-economy analysis of
the determination of ROOs.

In order to keep the story analytically tractable, we focus on one spe-
ci..c type of political issues. Namely, we assume that US intermediate-good
interests wish to use NAFTA to create a captive market in Mexico. The
mechanism consists of inducing, via ROOs, Mexican ..nal-good makers to
source in the US in order to qualify for preferential access. This clearly
reduces the degree of ecective protection that access to the protected US
..nal-good market confers to Mexican assemblers. We assume that Mexico
Is on its “participation constraint”, i.e. that emective protection, once taken
into account the rule of origin, is reduced to zero for Mexican assemblers (this
assumption is in accordance with the results of Cadot et al., 2001). In other
words, Mexican assemblers are indicerent between shipping through NAFTA
(and complying to the rule of origin) and shipping through the Most Favored
Nation regime. As deep taria preferences make strict ROOs more palatable
for the Mexican side, the two are correlated along Mexico’s participation
constraint. Thus, upstream intermediate-good producers in the US might
lobby for deep taria preferences downstream, because, alongside the South
Participation constraint, taric preferences buy sticer ROOs. We take this
lobbying to be the driving force behind the determination of ROOs, and the
analytical framework that we adopt to explore the issue is a simpli..ed version
of Grossman and Helpman (1994) highlighting vertical linkages.

We estimate the ..rst-order condition from the political-economy model si-
multaneously with a market-access equation in which Mexican exports to the
United States under NAFTA'’s preferential regime are functions, inter alia,
of taria preferences and ROOs. NAFTA provides a laboratory experiment to
test the exect of ROOs. It is the quintessential example of the North-South
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agreement due to the comprehensive tariz liberalization built in the agree-
ment and the fact that member countries share borders, eliminating the need
to account for distance as in traditional gravity exercises. We construct a
panel dataset with information dating back to 1989 on commodity imports
from Mexico to United States under dicerent preferential programs. The
data was compiled mostly from USITC sources at the 6-digit HS disaggrega-
tion level and contains information on taria preferences (GSP and NAFTA
rates) granted by the United States to Mexico. From 1989 to 1994, Mexico’s
exports to the United Stated bene..ted from the Generalized System of Pref-
erences (GSP), after which this regime was overhauled by NAFTA. The data
on rules of origin comes from Estevadeordal (2000).

The results are in conformity with the model’s predictions. All variables
are signi..cant —most of them at the 1% level— and have the expected signs.
Taria preferences and ROOs exert positive and negative infuences respec-
tively on Mexican exports, and the key variable infuencing endogenously-
determined ROOs —a product of input-output coe€cients and US interme-
diate exports to Mexico— has the predicted sign and is signi..cant at the 1%
level.

The paper is organized as follows. Section 2 sets out the political-economy
model and characterizes its equilibrium. Section 3 presents prima-facie ev-
idence in support of the model’s basic assumptions. Section 4 presents the
empirical methodology and results, and section 5 concludes.

2 Politically-determined ROOs

This section uses a simple, stripped-down political-economy model to illus-
trate the simultaneous determination of taria preferences and ROOs. Al-
though the model borrows from Grossman and Helpman (1994) the ap-
pearance of a general-equilibrium model, it is best thought of as a partial-
equilibrium one as interindustry linkages are nonexistant except for the ver-
tical linkages around which the discussion is centered.

2.1 The economy

Consider a PTA formed by two small economies, North (N) and South (S).
The North produces, under increasing cost, an intermediate good denoted
by the subscript 7 and exports it to the South which uses it to assemble a



..nal good denoted by the subscript . Southern supply of the ..nal good is
not enough to cover the North’s consumption at its taria-ridden price, so the
North also imports from the rest of the world. The South imports all its own
consumption of the ..nal good from the rest of the world and exports all its
production to the North.

Households in both countries consume the ..nal good and an aggregate
of all other goods, which also serves as numeraire, under identical and qua-
silinear preferences. Let cp and ¢, denote respectively the quantities of ..nal
and ‘other’ goods consumed by a representative consumer in either country.
The utility function is

U= ¢+ ulcr) 1)

where u/ > 0 and u” < 0.

The ..nal good is produced by combining value added and the interme-
diate good. Value added is created with intersectorally mobile labor ¢ and
speci..c capital x under a technology f(¢, ). The technology producing the
..nal good, into which the value-added production function is nested, is of
the Leontiex type with input-output coe€cient a;r. Letting yr and z; stand
respectively for the ..nal-good output and quantity of intermediate good con-
sumed in the process,

yr = min{f({,K);x1/arr}. 2

Let p; and p}. be respectively the intermediate and ..nal goods’ world
prices. Under free trade, given the technology postulated, the ‘net price’
out of which a Southern producer can remunerate value added (wages and
pro..ts) is

p* =P — arrp;. 3)
With the stock of speci..c capital ..xed, the technology f which generates
value added displays diminishing returns on labor. The supply of value added
is therefore upward sloping in its net price p*, and economic rents accrue to
owners of speci..c capital, who are assumed to be the industry’s residual
claimants.

The rest of the economy uses only labor under constant returns to scale,
which ..xes the wage rate. Given this assumption, the model becomes a
quasi-partial equilibrium one. In this setting, Southern ..nal-good producers’
surplus under free trade, 7%, is a monotone increasing function of p*:

T =P Yp — wSEF.
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Letting p be generic notation for the net price, (p — p*)/p is the exective rate
of protection granted to Southern producers when selling on the Northern
market.!

The intermediate good is produced in the North with value-added only
under a technology similar to f. Letting y; be its output, producer surplus
is

T = Pryr — wNEI- (4)

Finally, we will measure the intermediate good in units that make its world
price p; equal to one, and we will treat its supply elasticity in the North,
er = pry;/vr, as a constant.

2.2 The politics

In order to keep things simple, we will treat MFN (external) tarias on the ..nal
and intermediate goods as predetermined to the PTA and hence parametric.
Northern tarios are respectively ¥ and ¥ and Southern ones ¢% and ¢7. In
order to focus on the exects of Northern tarias and ROOs, we will set ¢35 =
t7 = 0. Extensions to other cases are straightforward but add little to the
analysis.?

The model’s endogenous political-economy variables are the preferential
taria applied, as part of the PTA, on Southern exports of the ..nal good, 7,
and the regional content [use proper term here: the share of input originating
from the Free trade area ? | of the ROO, r. Let z¥¥ be the amount of
intermediate good sourced in the North (as opposed to imported from the
rest of the world), and let 6 = ¢} — 7 be the rate of preference (in speci..c
form) The price at which Southern ..nal-good producers can sell in the North
is

fopr 6 if 2l >
br = { Ph otherwise. ©)

That is, Southern producers can sell under the PTA’s preferential regime
if they satisfy the ROO. If not, they sell under the MFN regime, i.e. at the
world price.

1 Might perhaps be explained in more detail.

ZNote that endogenous determination of MFN tarios would yield 7 = tX = 0given that
the South does not produce the intermediate good and the North does not produce the ..nal
one. However if specialization is a result of the PTA and MFN tarias are predetermined
to it (say, because they are negotiated in multilateral rounds and thus constitute valuable
bargaining chips), they will not be eliminated after the PTA’s formation.
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Given the ROO, Southern producers selling under the preferential regime
source a proportion r of their intermediate good in the North. The price of
the value-added net price is thus

p=pr+06—arrrpr+ (1 —7r)pj]. (6)

The politics is described by a Grosssman-Helpman game in which the
relevant producer lobby faces its government with a contribution schedule
Cy(6,7), i =1, F, conditioned on the policy variables of interest to it, 6 and
r. The function C has the ‘truthfulness’ property that

or 06

. 5’71'1-
o

. 87”
06

re6¢

and

re,6¢ re 8¢

re 6°¢

where the subscript e designates equilibrium values. Note that there is only
one lobby in each country, so that the standard common-agency game de-
generates into a single principal-agent game. Withouth any hidden action,
the principal (the lobby) is then able to appropriate all the rents from pro-
tection. Any equilibrium will then have the property that the government is
just indicerent between implementing the policy preferred by the lobby and
implementing its own (free trade). In other words, the lobby’s contribution
just compensates the e€ciency loss generated by trade protection.

Member-state governments set 6 and r in a cooperative game, i.e. at the
levels that maximize their joint ‘surplus‘. Surplus is measured, in each coun-
try, by a political objective function taking the form of a linear combination
of welfare and lobby contributions. That is,

GN = Cr(r,r) + aW (pr, pr)

and
GS = Cr(1,7)+ aW (pr, pr).

The weight on welfare, a, is assumed to be the same in both countries.
Extensions are straightforward. We consider two ways of splitting the joint
surplus.

Case 1: The Northern government appropriates all the surplus and leaves the
Southern government on its ‘participation constraint’. Given that the South’s
consumption of the ..nal good is always priced at p}, consumer surplus is
unacected by changes in either 7 or . Moreover, under the postulated
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political game, there is complete pass-through from the equilibrium value
of the function G to the equilibrium level of pro..ts of ..nal-good producers
(since the producers’ lobby appropriates all the rents). Therefore the South’s
participation constraint is de..ned by the fact that the equilibrium net price
of value added is equal to what it would be without the FTA, i.e. p = p*.We
will call this the PC solution.

Case 2: Nash bargaining solution with no PTA (i.e. no tari= preferences and
no rules of origin) as the threat point. W will call this the NB solution.

2.3 Equilibrium

ROOs have the exect of segmenting the intermediate good’s market in the
trading bloc. Southern manufacturers of the ..nal good selling on their home
market are not acected by the ROO and consequently will under no condi-
tions buy the intermediate at more than its world price (given that the South
does not protect the intermediate good by assumption). Southern manufac-
turers selling on the Northern market, by contrast, must comply with the
ROO if they want to bene..t from the preferential regime. If they do, the
market on which they buy their intermediate good is a ‘closed-economy* mar-
ket where Northern supply must match Southern demand without recourse
to ROW imports. We now determine the price prevailing on that market.

Price determination With their home market unprotected, Southern man-
ufacturers sell all their output on the protected Northern market where they

enjoy preferential access. Suppose that p; > p7. In equilibrium, it will be.

The ROO’s domestic content is then binding, which means that a proportion

r of the South’s intermediate-good demand will be sourced ‘locally’ (in the

North). The market-clearing condition determining the intermediate good’s

domestic price is thus that the local demand induced by the ROO, rarryr(p),

be equal to the supply, i.e.

rarryr(p) = yr(pr) )

where, as before, y is the South’s ..nal-good production and y; is the North’s
intermediate-good production.

Let p; satisfy (7). If pr < p} +t¥, the ROO is not binding, which means
that the North’s supply of the intermediate good is suc€cient to satisfy the



South’s needs and more. We will henceforth disregard this case and suppose
that the intermediate good’s price determined by (7) is larger than its tario-
ridden price in the North.

PC solution Using (3) and (6) and recalling that p; = 1 by choice of units,
the South’s participation constraint can be written as

*_

pr—arp[rpr +1—1r] = ph — arp

or, using (5) and simplifying,
6= TCL[FAp[. (8)

Written in full, the problem of maximizing the joint surplus under the South’s
participation constraint is

max G = Cr(6,7) + aWN(6,r)

6,r
s.t. 9)
6 = T(I[FApI

rarryr(p) = y1(pr)
0<r<1,0<6<t.

As an intermediate step before solving problem (9), we calculate two deriva-
tives treating r as predetermined: dp;/dr and dé/dr. Dizerentiating totally
(6), (7) and (8) with respect to p;, 6 and r and rearranging gives

dd = arpAprdr + rajrpdpr
arpyrdr + rarpydp = yrdpr

or

dpr | (10)
dr |pe Y7 rey
where ¢; is the intermediate good’s supply elasticity —which we will hence-
forth treat as constant— and

dé d
P = a;pApr +rapp %
PC PC
= arp <Ap1 + &> (11)
€1
1
= ayF |pI <1+€_I> —pﬂ > 0. (12)
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Note that the ambiguity of the esect of ROOs on the intermediate good’s
price, noted by Ju and Krishna (1998, 2000) does not apply here because, by
construction, along the South’s participation constraint value-added in the
..nal-good sector cannot go down, so (given the Leontiea technology) neither
can output. Thus, ROOs cannot become so stia as to become self-defeating.

We are now in a position to solve problem (9). Combining the constraint
on ¢ with the participation constraint gives

ragpApy <ty
Letting A and p be two Lagrange multipliers, we have
£=G5(r), 1] + M1 — 1)+ pu (t) — rarrApr)

and the Kuhn-Tucker conditions are

dG dG
— < 0, 7r>0 r—=0:
dr — = 7Td7’ ’
l—r > 0, A>0, \(1 —7)=0;
N N =
tp —rarpApr > 0, p >0, /vb(tF_Ta’IFApI) =0.

We now construct the expression for dG /dr, which has two components: a
contribution exect and a welfare ecect.

Contribution ecect Using Hotelling’s lemma and the contribution
function’s truthfulness property, we have, in a neighborhood of the equi-
librium,

dcy dry _ dpr _ pryr

dr |pe dr dr rer

Thus, left to itself (i.e. absent any welfare consideration) the Northern
intermediate-good lobby would be willing to push ROOs to a corner solu-
tion (namely, whatever the South will take).

Combining (13) and (11), it is apparent that the Northern intermediate-
good lobby is willing to contribute in favor of ‘deep’ taria preference in
the downstream sector because, along the South’s participation constraint,
taria preference buys sticer ROOs which in turn are advantageous to the
intermediate-good sector.



Welfare eaect Let mp be the North’s imports of ..nal goods from the
South and mj. its imports of ..nal goods from the rest of the world. Under
quasilinear preferences, Northern welfare is the sum of income (from pro..ts
and taria revenue) and consumer surplus, which by virtue of (1) comes only
from consumption of the ..nal good. That is,

WN =7, +wNl; + tmp + tgm*p + u(cp) — prcp.
Noting that mr = yr and my = cr — mr = cr — yr, this becomes
W = r; —|—wN€1~|—tch — byr + u(crp) — prer. (14)

Note that, along the South’s participation constraint, p is constant and,
hence, so is yr. Thus, treating p; and ¢ as endogenous variables along the
problem’s constraints,

dwN dpr dé
= yr—, | —Yr
dr PC dr PC dr PC
1 .
= B arFyYr {pl <1 + _) —pl} .
TEr €I

Using the fact that, by (7), arryr = yr/r, this becomes

{8+ 2) )

- —%Apf <0. (15)

dWN
dr

PC

Combining the contribution ecect with the welfare ecect gives

dGN dC; dWN
= —| +a
dr PC dr P dr PC
= BB,
rer T
_ pyr (i_ aAp1>
r €r Pr

Under the ..rst-order condition, this expression is equal to zero so, after
simplifying,

=L = ac
A I-
YU§
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Using (8) to retrieve a semi-closed form for » (it is not a real closed form
since py is on the RHS) gives

daey

r= .
QrrFpI

(16)
Re-introducing the inequality constraints, the solution is thus

ty/apApy if bagApr/pr >ty
r=+¢0 if bacr/arpp; <0
L 6a€1/a1Fp1 otherwise.

With several inputs indexed by 7 and one output indexed by j, it is easily
veri..ed that (16) becomes
5.
- a
o= —2% 17
T Yiaipifes (17

3 Quantity and price excects: prima-facie ev-
idence

3.1 Regional Intensity of Trade

Let x;;, be country i’s exports of good (or class of goods) % to country
(or region) j, let x;; = 3=, x,;, country i’s exports to j aggregated over all
commodities, z;x = >, i country i’s exports of good & to the world, and
T = ;> Tk country i’s total exports aggregated over destination and
commodities.

The Regional Intensity of Trade (RIT) index, which measures the share
of a region in ¢’s exports of a good relative to the share of that region in i’s
overall exports, is

Rij = Zijh/ Tij .

Let 7 be the US and j be Mexico. Let also £ = I denote intermediate goods
(codes 01 and 02 in the WTQO’s nomenclature) and k£ = F' ..nal ones (code
03 in the WTO’s nomenclature), and de..ne

Tl = Z Tijk

kel
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and similarly for z;;r. Letting

Ryr = L2120
fL‘z‘I/ Zq
and similarly for R;;» The hypothesis to be tested is that NAFTA has spe-
cialized Mexico-US trade into a ‘vertical’ exchange of the oashore-assembly
type whereby the US ships semi-..nished goods for ..nal assembly in Mexico
and then reimports them as ..nished products [Francois (2003)]. Under that
hypothesis, if the argument ¢ denotes a year post NAFTA (2000) and 0 a
year prior to NAFTA (1993), the hypothesis to be tested is

Riji(t) _ Rijr(0)
Rijp(t) = Ryp(0)

Tables 1a-1b
Regional intensities of trade, 1992 and 2000

Table 1 shows that there is indeed an increase in the regional intensity of
trade in the expected direction, US exports specializing in input more than
Mexican exports.

3.2 Price ecects

We measure pi, = p;(1+t%) using unit values, provided by the USITC’s online
database, of goods imported into the US from Asia not claiming any special
program (a proxy for world prices at the US border) augmented by the US’s
MFN tariz (also from the USITC’s database). We measure p.. using the unit
values of the same goods for export into Mexico. If ROOs have, as claimed,
the eaect of segmenting the market for intermediate goods, raising their price
when used for the production of goods re-exported into the US, the ratio of
the two should be higher, ceteris paribus, for intermediate goods than for
..nal ones. We dicerentiate between intermediate and ..nal goods using the
WTQO'’s classi..cation of goods into raw materials, semi-..nished goods, and
fully processed goods. Ignoring CIF/FOB dizerences, the hypothesis to be
tested is thus

—US Us
Pr _ Pr

1= >V = T aUS —
! F pF(l—i_t%S)

~ pi(1+4Y5)
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Taking account of the fact that the US border price is CIF for imported goods
and FOB for exported ones, the middle term should be less than one since
the denominator should be raised by the CIF/FOB margin. [Get estimates of
CIF/FOB margins for trade between Asia and the US—perhaps from Carrere,
Guillaumont and de Melo?]

Alternatively, let v,, be the value of index after NAFTA and v, its value
before NAFTA. A weaker hypothesis to test is

Qi Jro.
Yt  VFo

Evidence is provided in Table 2.

Table 2
Price exects on intermediate and ..nal goods

4 Market access and ROO determination

4.1 The data

The empirical exercise that follows is based on a panel dataset covering the
period from 1989 to 1994 and containing information on commodity trade and
tarias between Mexico to United States under MFN and preferential regimes.
The data was compiled mostly from USITC sources at the 6-digit HS level
of disaggregation. The preferential regime for Mexico was the Generalised
System of Preference from 1989 to 1993, and NAFTA after 1994. The data
on rules of origin comes from Estevadeordal (2000).

4.2 Empirical estimation
The set of equations to be estimated is

ll’lyj = g+ oy In (S] + QT 5 + Q3T + U jg (18)

whered; is the rate of preference granted to good j under NAFTA, r; is
Estevadeordal’s (2000) qualitative index of ROO strictness and x; isa supply-
side determinant proxied by Mexican exports to the rest of the world, and,
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putting (17) in logs,

Inr; =08,lna+ B, Iné; — ByIn <Z aijpi/ei> + vjt. (19
Alternatively, noting that, by (10)
Di _Tayy; Vi
Ei Y/ yi’

it follows that o o
Zalzpl :Z a’lzyl7
i & i yz,
so letting z; = 3, a;;:/y;, the equation to be estimated becomes

Inr; = Bolna + B, 1Ind; — Bylnz; +vjs. (20)

where 5y = Ina, 8, = 1, B, > 0 and z; = X, a4y:/y; is proxied (with
measurement errors since y, is unobserved) by >°;a;;y;, the sum, over all
goods ¢ upstream of j, of the product of US exports of good i to Mexico, v;,
times the share a;; of good 7 in good j’s output.

4.3 Results

Results are shown in Tables 3-7. All estimates are signi..cant at the 1%
level and have the expected sign. Table 4 shows that Mexico’s exports to
the US under NAFTA are enhanced by the preferential taria but there is
a countervailing ezect going through the restrictiveness of rules of origin.
Table 4 con..rms this ..nding with an alternative de..nition of Rules of origin
where we used directly the primary set of dummies depending on the type
of substantial transformation criteria classi..cation required by the rule (a
change of taria classi..cation (CTC) at the chapter, heading, sub-heading or
item levels, the existence of exceptions to the CTC, a minimum requirement
of regional value content, or a technological test requirement). Again, rules of
origin have a negative impact of the volume of preferential trade. Changes of
heading and changes of chapters that represent respectively 40 and 54 percent
of the tario lines (Estevadeordal and Suominen, 2003) are quite detrimental
in that respect. Exceptions to the rule alleviate the negative impact of rules
of origin on trade (meaning that these exceptions are actually somekind of
allowances).
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Table 3-4
Regression results, ROOs and Utilization Rates

Table 5 introduces interaction terms between the restrictiveness index
and year dummies. Contrary to expectations, results do not seem to suggest
a strong learning curve. Of course, most of the action is likely to happen in
some speci...c sectors as was the case for the bilateral trade between Canada
and the United States (see Estevadeordal and Suominen, ..gure 1).

Tables 5-6 here

Table 6 takes as the dependent variable, the utilization rate, that is,
the ratio of Mexican preferential imports over total Mexican imports. The
use of a logistic regression is supported by ..gure 1 (histogram of utilization
rates) that shows that most goods at the HS-6 digit level of disagregation are
either never traded through the NAFTA regime or always traded through the
preferential scheme. The regression in table 6 exhibit the same pattern: rules
of origin counterbalances the positive eacect of preferential tarias on Mexican
trade.

Finally, Table 7 shows regression results for the political determination
of ROOs, i.e. equation (20) in the model. The results are consistent with
the theory’s prediction. The variable labeled “upstream” which stands for
= a;;%; has a negative and signi..cant coe¢cient. Moreover, taria preferences
come out as a positive infuence on ROOs at the taria-line level, lending
support to the participation-constraint approach adopted here.

5 Concluding remarks

Our results highlight the deleterious ecect of rules of origin on the bene..ts
generated by preferential trade liberalization, in terms of market access, for
Southern partners. These results, which are in conformity with the ..ndings
of the recent literature, suggest that ROOs should indeed be viewed as an
economically sensitive item rather than a technical one in the agenda of
any future bilateral trade negotiations. Howewer, our results have more of
a positive than normative favour. We use a standard model of endogenous
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trade policy —Grossman and Helpman’s common-agency model— to explore
the logic of ROO determination. On the assumption that the Mexican side
is on its “participation constraint”, i.e. that the rate of ecective protection
conferred to Mexican ..nal-good producers by the simultaneous use of taria
preferences and ROOs is just about zero, the model shows that preferences-
cum-ROOs amount to a pure transfer from US taxpayers to intermediate-
good producers, i.e. to a hidden export subsidy.

Empirically, the model suggests the inclusion, among the right-hand side
variables of the second equation (ROO determination), of the product of
input-output coe@cients by US intermediate sales to Mexico. This unintu-
itive prediction provides a test of the approach’s validity, since it is diCcult to
think of an alternative theoretical approach that would lead to the inclusion
of that particular algebraic term. Empirical results are in striking conformity
with the model’s predictions. In sum, they suggest that the use of NAFTA
to create a captive market for US intermediates was indeed one of the forces
shaping the agreement’s rules of origin.
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Tables and figures for Cadot, Estevadeordal and Suwa-Eisenmann

Table 1a
Regional Intensity of Trade indices, US exports, 1992-2000

1992 2000 | deta%
01 0.6935 | 0.7203 3.86
02 0.9689 | 1.0673 10.16
03 1.1033 | 0.9953 -9.79
01/03 0.6286 = 0.7237 15.13
02/03 0.8782 | 1.0723 2211

Source: USITC (hs10) for trade flows, WTO for classification of goods by stage of processing, i = US, j =
Mexico

Table 1b
Regional Intensity of Trade indices, Mexican exports, 1992-2000

1993 2000 delta %
01 0.8843 0.8822 -0.24
02 0.7598 0.7813 2.83
03 1.0688 1.0377 -2.91
01/03 0.8274 0.8501 2.75
02/03 0.7109 0.7529 591

Source: COMTRADE (hs6) for trade flows, WTO for classification of goods by stage of processing, i =
Mexico, j = US



Table2
FOB Unit values of exportsto Mexico/CIF AT unit values of imports from Asia, 2000

Section Unit-value increase
Description & & a3
Liveanimals 0.85 0.90 0.00
Veg. prod. 0.86 0.76 112
Fats & oils na na 1.55
Food, bev. & tobacco 1.31 1.22 0.70
Mineral products 1.04 0.92 1.05
Chemicals n.a 1.06 0.82
Plastics 1.14 0.96 1.14
L eather goods 1.15 0.67 1.61
Wood products 0.60 0.66 1.27
Pulp & paper 1.58 0.78 0.87
Textile & apparel 1.36 1.00 0.70
Footwear n.a n.a 0.77
Stone & glass n.a 1.25 1.05
Jewelry 0.83 1.07 0.00
Base metals 0.98 114 1.04
Mach. & elect. Equip. n.a n.a 1.29
Transport Equip. na na 1.04
Optics n.a n.a 1.30
Arms& amm. n.a n.a 1.64
Miscellaneous n.a n.a 1.25

Notes

Weighted average gamma by section and stage of processing; weight: US exports to Mexico
Tariff for gamma calculation: MFN AVE, ITC

Source: imp from Asia, exp to Mex, 2000, vaue, hsl0, ITC



Table3

NAFTA ROOs (overall index) and Mexico’s Preferential exports

Dependent Variable: Preferential US Imports from Mexico [In (Imports)] W-OL S Estimates

NAFTA (1994-2001)

PRE-NAFTA and NAFTA (1989-
2001)

In(1+Total Mex. Exp. RoW)
In(Preferential tariff A)
In(1+ Preferential tariff A)
In(Preferential tariff B)
In(1+ Preferential tariff B)

IN(RoO restrictiveness)

0.51 0.51 051 051
(102.08) (101.71) (102.08) (101.7)
0.34

(37.14)
2.64
(13.044)
0.34
(37.087)
2.60
(12.915)
043  -045  -043 -045

(13.845) (14.486) (13.853) (14.484)

045 045 045 045
(100.47) (96.644) (100.42) (96.627)
0.42

(51.031)
3.39
(16.717)
0.42
(50.858)
3.34
(16.556)
061 -065 -061 -0.65

(20.224) (20.908) (20.224) (20.905)

Constant 1470 1161 1469 1161 | 1326 944 1325 944

(80.382) (69.939) (80.352) (69.936)|(72.604) (53.875) (72.528) (53.873)
Observations 20210 20949 20210 20949 | 27293 28247 27293 28247
Adjusted R-squared 0693 0669 0693 0669 | 0695 0664 0695 0.664
Notes

Absolute value of t-statistics in parentheses
Similar results obtained using TOBIT and/or using In (Mexican Exports to RoW lagged one period) to

control for potential endogeneity.

Preferential tariff A is[(MFN rate - Tariff on Mexican goods) / (1 + Tariff on Mexican goods)].

Preferential tariff B is(MFN rate -

Tariff on Mexican goods).



Table4

NAFTA’s ROOs (categorical dummies) and Mexico’s Preferential Exports

Dependend Variable: Preferential US Imports from Mexico [In (Imports)] W-OL S Estimates

NAFTA (1994-2001)

PRE-NAFTA and NAFTA (1989-
2001)

In(1+Total Mex. Exp. RoW)

In(Preferential tariff A)

048 049 048 049
(95.057) (94.48) (95.05)(94.463)
0.32

043 042 043 042
(93.961) (89.889) (93.907) (89.869)
0.40

(34.824) (49.084)
In(1+ Preferential tariff A) 2.03 2.80
(10.133) (13.895)
In(Preferential tariff B) 0.32 0.40
(34.745) (48.893)
In(1+ Preferential tariff B) 1.99 2.75
(9.996) (13.731)
CTC dummy -031 030 -031 -030 -08 -08 -08 -0.82
(4.953) (4.776) (4.959) (4.771)| (14.02)(13.645)(14.004) (13.637)
CTH dummy -034 035 -034 -035 -043 -046 -043 -046
(7.293) (7.325) (7.276) (7.323)| (9.251) (9.448) (9.234) (9.445)
CTSdummy -022 030 -022 -030 007 -001 007 -001
(3.622) (4.961) (3.594) (4.958)| (1.161) (0.13) (1.193) (0.124)
CTI dummy -0.06 037 -006 037 021 073 022 073
(0.419) (2.868) (0.389) (2.874)| (1.42) (5.636) (1.458) (5.644)
Exceptions dummy 0.53 062 053 062 028 036 028 036
(14.571) (16.941) (14.53)(16.935)| (7.988) (9.96) (7.932) (9.951)
RVC dummy -054 057 -054 -057 -045 -051 -045 -051
(16.627) (17.46)(16.617) (17.473)|(14.365) (15.641) (14.365) (15.657)
Constant 1421 1132 1420 1132 1339 974 1338 974
(77.863) (67.852)(77.819)(67.849)|(72.978) (55.48)(72.892) (55.478)
Observations 20295 21'035 20295 21035 27378 28333 27'378 28333
Adjusted R-squared 0.703 0.682 0.703 0.682 0.702 0.673 0.702 0.673
Notes

Absolute value of t-statistics in parentheses
Y ear and Section effects not shown.
Similar results obtained using TOBIT and/or using In (Mexican Exports to RoW lagged one period) to

control for potential endogeneity.



Table5

NAFTA’sROQOs and Mexico’'s Preferential Exports: time interactions

Dependend Variable: Preferential US Imports from Mexico [In (Imports)] W-OL S Estimates

NAFTA (1994-2001)

PRE-NAFTA and NAFTA (1989-
2001)

In(1+Total Mex. Exp. RoW)

In(Preferential tariff A)

0.51 0.52 051 052
(103.093) (103.149) (103.091) (103.138)
0.36

046 046 046 046
(101.752) (98.2) (101.698) (98.185)
0.44

(37.888) (52.347)
In(1+ Preferential tariff A) 2.65 3.49
(12.94) (16.972)
In(Preferential tariff B) 0.36 0.44
(37.816) (52.152)
In(1+Preferential tariff B) 2.62 344
(12.819) (16.817)
(Restrictiveness)(1994) 0.15 -0.09 015 -009 | 013 -015 013 -015
(4.295) (3.075) (4.231) (3.077) | (38.713) (5.046) (3.637) (5.048)
(Restrictiveness)(1995) 0.00 -0.08 000 -008 | -004 -014 -004 -014
(0.032) (3.274) (0.092) (3.299) | (1.492) (5.503) (1.563) (5.534)
(Restrictiveness)(1996) -0.11 013 -011 -013 | -016 -019 -016 -0.19
(4.673) (5.618) (4.706) (5.633) | (7.003) (7.963) (7.036) (7.981)
(Restrictiveness)(1997) -0.10 009 010 -009 | -017 -016 -017 -0.16
(4.816) (4.269) (4.839) (4.285) | (8.24) (7.455) (8.261) (7.474)
(Restrictiveness)(1998) -0.16 012 016 -012 | -024 -020 -024 -0.20
(7.849) (5.857) (7.847) (5.859) | (12.044) (9.486) (12.031) (9.487)
(Restrictiveness)(1999) -0.12 008 -012 -008 | -021 -016 -020 -0.16
(6.159) (3.964)  (6.13) (3.939) | (10.371) (7.547) (10.323) (7.515)
(Restrictiveness)(2000) -0.07 004  -007 -004 | -015 -011 -015 -0.11
(3.693) (1.962) (3.662) (1.938) | (7.658) (5.369) (7.61) (5.337)
(Restrictiveness)(2001) -0.10 006 010 -006 | -018 -013 -018 -0.13
(5133) (2.941) (5.102) (2.916) | (9.142) (6.385) (9.092) (6.353)
Constant 1336 1125 1336 1125 | 1338 937 1337 938
(55.118) (54.068) (55.112) (54.066) | (72.72) (53.208) (72.629) (53.205)
Observations 20210 20949 20210 20949 | 27293 28247 27293 28247
Adjusted R-squared 0692 0667 0692 0667 @ 0694 0661 0694 0661




Table6

NAFTA ROOQOs (categorical dummies) and Utilization Rates

NAFTA (1994-2001)

Dependent variable: Utilization Rate [0,1] Logistic estimation

In(tar_prefl) 0.128 0.127
(9.053) (9.008)
In(1+ tar_prefl) 4.125 3.841
(13.591) (12.725)
In(tar_pref2) 0.127
(8.966)
In(1+ tar_pref2) 4.039
(13.41)
In(Restrictiveness) -0.733 -0507 -0.732 -0.506
(9.827) (7.591) (9.823) (7.579)
CTC dummy for RoO -0.539 -0.497
(6.845) (6.848)
CTH dummy for RoO -0.256 -0.285
(3.243) (3.908)
CTS dummy for RoO -0.265 -0.941
(1.983) (7.764)
Exceptions CT dummy for RoO 0.095 0312
(2.095) (7.52)
RV C dummy for RoO 0.439 0.23
(7.617) (4.321)
Constant 2176 -0581 1764 -0579 1363 -0.723
(11.072) (3.699) (8.924) (3.687) (8.377) (5.79
Observations 21505 28005 21505 28005 21600 28120
Notes:

Preferential tariff A is[(MFN rate - Tariff on Mexican goods) / (1 + Tariff on Mexican goods)].

Preferential tariff B is(MFN rate - Tariff on Mexican goods).

z-statistics in brackets



Table7
Politically-determined ROOs

PRE-NAFTA
NAFTA (1994-2001) | 't (1989_28‘5‘81)
Dependent Variable: restrictiveness of rules of origin [In (restrict)]
ordered logistic estimates
upstream -0.15 -0.25 -0.16 -0.24
(-10.5) (-19.9) (-13.49)  (-24.02)
In(tar_pref1) 0.09 0.04
(6.59) (3.97)
In(1+tar_prefl) 1.35 0.31
(5.39) (1.98)
Observations 18'224 23628 25'576 35611
Adjusted R 0.2418 0.2475 0.2489 0.2557
Notes

Absolute value of t-statistics in parentheses
Y ear and Section effects not shown.



