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Abstract

In this paper, I present a simple model in which liberalization of a most-favored nation
(MFN) tariff need not increase bilateral imports from all MEN sources. While liberalization
must increase imports from high price MFN sources, it may decrease imports from low
price MEFN sources. This has stark implications for the role of the non-discrimination
clause and the Article XXIV exception regarding preferential agreements in the GATT/WTO.
FEmpirically, the predictions of the model are confirmed using a case study of unilateral MFN
tariff reductions by New Zealand in the late 90’s. Within narrowly defined products, I find
that MFN tariff reductions increased imports of high price varieties, and reduced imports
of low price varieties. As developing countries tend to specialize in low price varieties, this
suggests that the benefits of tariff liberalization within the WTO may be skewed toward

developed nations.
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1 Introduction

If one point has been made abundantly clear by the theory of international trade, it is that trade is
often driven by heterogeneity. On a classical level, trade occurs when relative autarky prices differ
via heterogeneous relative endowments or productivity. In "new trade theory", heterogeneous
varieties of the same product are traded, and consumers reap gains by consuming from a larger
variety-set. In the firm-heterogeneity literature, firms determine what is traded, and only those
which are most-productive (Melitz, 2003), or those which produce at a higher quality (Johnson,
2009), can afford the sunk costs required for export. Even in the gravity literature, in which
relatively proximate and relatively rich countries tend to trade in robust amounts, heterogeneity
in distance plays a role in the determining the precise characteristics of the varieties traded between
any two partners (Hummels and Skiba, 2004; Baldwin and Harrigan, 2008).

Regardless of the source, heterogeneity almost always reflects in prices. And, as many authors
have documented (Schott 2004, in particular), trade data exhibits substantial variation in unit-
values within precise product categories. As an example, consider the import of "Men’s or Boys’
Shirts, of Cotton" (HS6 code 620520) by New Zealand in 1999. Overall, New Zealand imported
varieties within this product category from 50 different countries. While the average pre-tariff
unit-value was $20, exporter-specific unit values varied substantially. On one end of the spectrum,
Belgium exported varieties at an average of $75 per unit. On the other end, Indonesia exported
at an average of $3.60 per unit Clearly, for this narrowly defined product, there is substantial
price variation across export sources.

Despite the massive amount of heterogeneity in prices which occurs across trading partners
within narrowly defined products, the rules of the GATT/WTO, on a basic level, seem designed
for a more homogenous environment. With regard to tariffs, this point is particularly salient,
as outside of special safeguards, retaliatory measures, and regional agreements, members have
very little latitude regarding tariffs applied to different varieties of the same product. One

particular guiding principle, "non-discrimination", imposes that all GATT /WTO members receive



equal treatment, usually via a common, or "most favored nation" (MFN), tariff. This applies
within any product, across all export sources without preferential status, and (obviously) does not
discriminate by quality or other characteristics. In the New Zealand example, despite "Men’s
or Boys’ Shirts, of Cotton" from Belgium and Indonesia being very different, the rules of the
GATT/WTO mandate that they are assessed the same tariff. In this case, both countries are
assessed a 19% MFN tariff, along with 43 other countries which export varieties of Men’s or Boys
cotton shirts to New Zealand on an MFN basis. Further, if New Zealand was to liberalize this
tariff, they would be required to do so on a non-discriminatory basis.

Overall, there is a clear friction between the precise intent of WTO rules regarding tariffs, and
the natural differentiation which occurs in trade flows. Critically, even though the WTO prefers
(and promotes) the multilateral process over other preferential or regional schemes, it remains
unclear how the effects of MFN liberalization accrue within products that exhibit significant
product-differentiation. In what way should MFN tariff reductions influence bilateral trade flows?
Are certain countries more likely to gain from MFN liberalization based on the fundamental
characteristics or quality of the products they sell? Do countries that benefit the most fall into
the same group of development? Overall, how are the benefits of additional import market access
distributed across competing and differentiated exporters?

This paper answers these questions. Using a very simple theoretical model, I show that
liberalization of a common import tariff need not increase bilateral imports from all export sources.
Whiile liberalization must increase imports from high-price export sources, it will not necessarily
increase imports from low-price export sources. Using a liberalization episode in New Zealand
(and Australia as a "control" group), I find precise evidence supporting this prediction.

The intuition for this result is developed using a simple competitive framework.! A reduction
in ad-valorem tariffs yields two effects on each exporter. The first is a direct effect, where lower

tariffs decrease the supply-price of each variety. As this reduces the price which consumers pay,

! Adjusted versions of Brander and Krugman (1983) and Melitz and Ottaviano (2005) also deliver similar results,
and are available upon request.



all direct effects tend to increase trade. Further, by virtue of ad-valorem tariffs, the percentage
reduction in the supply-price is equal across all imports. However, in assuming a common variable-
elasticity demand framework, low-price suppliers sell on a more inelastic portion of the demand
curve. Thus, given equal percentage reductions in price, if demand elasticity (in absolute terms)
diminishes sufficiently in quantity, goods sold at a lower demand elasticity (lower price) will have
a smaller increase in imports. Overall, for a wide class of demand functions, the direct effects of
tariffs are larger for high-price goods.

In equilibrium, the direct effect is weighed against a market size effect, which tends to move
in the opposite direction. Precisely, as MFN tariff cuts induce tougher competition in the import
sector, the market size effect is a reduction in the residual demand for each variety. On average,
the direct effect is always bigger than the market size effect, and trade liberalization must always
increase aggregate imports. However, at the bilateral level, the direct effect may be larger or
smaller than the market size effect. The latter is a function of imports from all countries, whereas
the former is country specific. In equilibrium, there exists an exporter supply price threshold
below which the direct effect is smaller than the market size effect. In this case, liberalization of a
common tariff reduces bilateral trade. Indeed, a negative effect of liberalization is more likely in
industries with high price-dispersion, as in these industries some prices may be very low relative
to the average price. Further, as a larger domestic sector tends to dampen the market size effects
of MFN tariffs, this threshold is less likely to be relevant in industries with a robust domestic
presence.

This result is reminiscent of the classic Alchian-Allen hypothesis, and the subsequent empirical
work by Hummels and Skiba (2004), in which per-unit transportation costs shift the distribution
of exports toward higher quality (price) goods, and tariffs do the opposite. Thus, when distance is
non-trivial, countries tend to "ship the good apples out". However, when tariffs are high, countries
tend to export a lower quality mix. One can consider the present result to be an importer-analogue
of the Alchian-Allen hypothesis, where a reduction in MFN tariffs results in "kicking the bad apples

out", skewing the distribution of imports toward high-price MFN varieties. Indeed, the aggregated



effects of MFN tariff cuts can be so strong that demand for low-price varieties falls with MFN
liberalization, even when prices are falling for these same varieties.

This result has stark implications for trade policy, where the interaction between prices and
tariffs suggests a perverse effect of "non-discrimination". Specifically, the model suggests that not
all exporters will benefit from liberalization by a common importer without allowing for discrimi-
natory tariff reductions. This immediately questions whether the principle of non-discrimination,
a pillar of the GATT/WTO system, is a barrier to countries specializing in low-price, low-quality
products from benefiting during WTO liberalization rounds. Indeed, this may provide a new
economic rationale for allowing preferential agreements within the GATT/WTO.?

Empirically, the model is tested using a case study of tariff liberalization in New Zealand.
Importantly, the liberalization process in New Zealand was unilateral, and thus not related to
rounds of negotiation within the WTO. This eliminates any effect of reciprocal tariff reductions
on bilateral trade. Further, a close neighbor, Australia, engaged in minimal tariff cuts in both
MFN and preferential tariffs, which will enable a difference-in-difference approach to estimation.
In particular, this will help control for variation in trade flows attributable to exporter-specific
shocks, and not the differential effect of tariff cuts. To test the model, I collect data from TRAINS
and COMTRADE on bilateral trade and tariffs over the period 1996-2000, and examine how tariffs
affect the distribution of trade into each importer as a function of world exporter prices.

While the body of the paper will present a battery of different specifications to test the model,
the primary results are three. Across all specifications, the effects of MFN tariff reductions on
bilateral MFN imports tend to be positive for high price varieties, and negative or insignificant for
low price varieties. This result is more robust in products which exhibit significant within-product
price variation, as the theory predicts. Further, this result is somewhat pronounced (though not
using the most robust set of fixed effects) for products in which the importer has a relatively weak
export sector. As weak export sectors likely signify a weak domestic sector, this is also consistent

with the theory. Overall, not only do prices matter in evaluating the effects of tariffs, but the

2Integrating the basic model within a model of trade agreements is an area of current work.



qualitative nature of these effects will differ substantially across industries in a way suggested by
the theory.

This paper adds to a number of different areas related to trade, trade policy, and product qual-
ity. There is a relatively recent literature examining the design of the WTO within the context of
heterogeneous countries and products. Saggi (2004) compares optimal tariffs set on an MEFN basis
with those set via unconstrained discrimination in a n-country oligopoly model with heterogeneous
suppliers. If given the opportunity, countries will assess higher tariffs against low-cost suppliers,
and lower tariffs against high-cost suppliers. MFN serves to remove this inefficiency, improving
world welfare, though only under precise conditions do countries actually agree to reciprocal MFN.
The model does not examine the removal of tariffs on an MFN basis, and the corresponding ef-
fects on trade, which is the focus of my work. Thus, rather than asking what happens when
tariffs are liberalized via MFN, it queries how and why we’re in an MFN environment in the first
place. Generally, Saggi’s model suggests that moving from non-cooperative discrimination to
non-cooperative MEN benefits low cost suppliers since the optimal tariffs applied to their exports
would be lower.?

Further, the paper is related to the work Rose (2004) and Subramanian and Wei (2007), who
attempt to estimate the effects of GATT/WTO membership on bilateral trade flows.? However,

neither examines the effects of MFN liberalization at the product level, which as discussed in

Schott (2004), Hummels and Skiba (2004), Hallak (2005), and above, contains critical information

3In later work, Saggi and Sara (2007) uses a two country model to examine the National Treatment clause when
products may differ in quality. A similar result is reached as in Saggi (2004), where a national treatment clause
tends to help those exporters selling the most competitive goods (highest quality goods).

4Rose (2004) presents a provocative (and controversial) analysis that questions whether the GATT/WTO system
had any effect on world trade flows. Precisely, he finds that the GATT/WTO had an economically and statistically
insignificant effect on bilateral trade patterns. This is described as intuitive on an aggregate level since many new
GATT/WTO members received GATT/WTO-like benefits under the generalized system of preferences, and were
required to concede little upon accession. Overall, Rose concludes that "it is very hard to demonstrate convincingly
that the GATT and the WTO have dramatically encouraged trade".

Subramanian and Wei (2007) strongly disagree. Also using a gravity framework, and controlling for countries
and products that were more likely to offer concessions upon accession to the GATT/WTO, they find a strong
effect of GATT/WTO membership on bilateral trade. Given there should be no expectation of increased trade
when meaningful liberalization did not occur, the authors find a large effect when the importing country is an
industrial country, or their products were subject to tariff reductions. Overall, the authors document a significant
role played by the GATT/WTO exactly where it should be expected to have one.



on the precise characteristics of trade flows. Further, as GATT/WTO negotiations involve a
number of factors beyond products and their characteristics (resources available for negotiation, for
example), using broad liberalization rounds to precisely assess the impact of MEN tariff reductions
is problematic. = Most importantly, the model suggests that this particular class of empirical
studies is misspecified by failing to allow for differential effects of WTO membership as a function
of tradable sector characteristics.

My paper also adds to the literature examining the effects of various factors on bilateral trade
flows (Anderson and Van Wincoop, 2003; Hummels, 1999), and in particular, the role of product
quality (Schott, 2004; Hummels and Skiba, 2004; Hallak, 2005; Johnson (2009) in explaining trade
patterns. The paper is tangentially related to recent work that has provided broad justification
for the motives underlying country-product-specific tariffs (Broda, Limao, and Weinstein; 2007),
and the terms-of-trade theory as a motive for the removal of these tariffs (Bagwell and Staiger;
2007). In the present work, I focus instead on the role MEFN tariff reductions might play for
different countries producing different quality goods.

One final related paper is recent work by Romalis (2006), in which MFN trade liberalization
by the United States increased both the degree of openness and the growth rates of developing
countries. On a basic level, this finding seems contradictory to the results discussed in this paper,
where I show that MFN liberalization in New Zealand likely decreased trade for the poorest
countries in my sample. However, the Romalis framework does not allow for a differential effect
of liberalization by different levels of development (or in my model, the average price of exports).
Thus, an interesting extension of the Romalis model would be allowing for such an interaction.’

Finally, one lacking feature in the model and empirics is a precise treatment of the extensive
margin of trade, as in Helpman, Melitz and Rubinstein (2007), Manova (2008), and Johnson

(2009). The extensive margin in these papers is not modeled as a function of tariffs, which is the

5 Also, as detailed in Irwin (1998), a large portion of past ad-valorem equivalent tariffs in the US can be attributed
to specific tariffs. Importantly, as prices have generally risen over time, specific tariffs have become less effective.
Thus, a large portion of variation in US applied tariffs is attributable to inflationary impacts on the specific tariff,
and not reductions in the ad-valorem MFN rate, which is the primary instrument in the Romalis framework.



primary focus of my work. Importantly, allowing for tariffs to play into the extensive margin of
trade yields another margin of concern - the "agreements margin" of trade. That is, multilateral
tariffs only effect those trade flows which are not governed by bilateral agreements. As countries
enter bilateral arrangements for reasons which are not independent of other factors influencing
trade flows, the agreements-margin of trade is an area left for development in a future paper.
The rest of the paper is organized as follows. Section two presents a simple theoretical model
and some extensions. Section three details the dataset, and tests the predictions from section

two. In section four, I briefly conclude.

2 A Simple Model

The model in this paper is simple by design in order to detail a new margin through which tariffs
influence bilateral trade flows. Extensions allowing for monopoly mark-ups deliver similar results

to those presented in this section.

Demand

Consumption occurs in a small import market in which preferences are quasi-linear, non-homothetic,
and exhibit love-of-variety within a differentiated sector. Similar to Melitz and Ottaviano (2005),

preferences of this type can be defined as follows:

1 2
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Here, ¢; is the consumption of variety i, (> 0) is industry quality, and n (> 0) determines the
substitution pattern between the differentiated industry and the numeraire. Finally, v (> 0) rep-
resents the degree to which consumers value product variety. There is a measure N differentiated

varieties available for purchase. Setting xy as the numeraire, demand for each variety by the



representative consumer is written as:

pi=0-—1nQ —vq =A—"qg (2)
A

Here, () is the aggregate quantity which is consumed.

Supply

All varieties, whether preferential, domestic, or MEN, are supplied competitively. Further, as the
import market is small, each supplier is assumed to sell the same variety to a large, unmodeled
world market at a fixed world price. Defining ¢; as the quantity of imports and V; as the value
of imports prior to the imposition of tariffs for variety /, and writing ¢, = (1 + 7;), where 7; is the
tariff applied to variety [, I can derive the following equations for the "free-on-board" quantity

and value of variety [:

A — p;"tl
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In (3) and (4), consumption decisions are based on a tariff adjusted world price, pj't;. Given that
world prices are taken as given (which again is not required for any qualitative results), changes
to ¢; and V; will be qualitatively identical. As the value of trade is of most concern to exporters,
and most relevant for models of trade agreements, I restrict attention to V; in the forthcoming
analysis.

Next, assume that each variety is sourced from one of two "types" of supplier: MFN or
preferential. Each supply category is of measure N, and Np, respectively, where N = Ny, + Np.
If a variety is sourced by a MFN supplier, ¢, = t); = (1 4 7p7), where 7, is common to all MFN
imports. Otherwise, the variety is imported on a preferential basis, and thus t; is variety specific.

As a matter of convention, preferential varieties can be "domestic", in which case t; = 1.



With import levels in-hand, I can now derive the main result of the paper, which is the
equilibrium effect of ¢y on MFN imports. Defining V;* as the value of imports if variety [ is

I\/
subject to MFN tariffs, = is written as:

’Bt
ovM 1 [(0A
Dtar =D ;(E_pl) (5)
A

The first term in the parentheses represents the market size effect of higher tariffs. This

e
generally positive, and is common across exporters (this will be proven and discussed below). The
second term, p}’, is specific to each exporter, and represents the direct effect of MFN tariffs.

Given that the MFN tariff is assessed on a percentage basis, the relative supply price between
any two varieties remains constant. However, given the demand function in (2), lower-price
exporters sell on a less-elastic portion of the demand curve. Thus, the own-effects of liberalization
(price-reduction) are smaller for low-price goods. This will be the crucial property that influences
the main result of the paper. Generally, this result holds if the elasticity of demand, in absolute
6

terms, decreases sufﬁciently as quantity increases.

@ and differentiate with respect to t;;. To begin, note

that QQ = Qn + Qp, where Q) is total consumption of MFN varieties and ()p total consumption
of preferential varieties. To solve for @y, and Qp, I aggregate (3) over MFN and preferential

varieties, respectively:

Qu = (9 nQ — tupyy)
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Here, pY, is the average world price of MFN varieties, and ({p®), is the average tariff-adjusted

6Precisely, for a general demand function, higher price goods experience a larger response to trade costs if

% (%) = g ( (¢i) + ai a;(;m) < 0. The critical requirement is that 66(51 must be sufficiently positive (since

elasticities are defined negatively). For linear demand, this requirement is satisfied. For CES, where %qu) =0,
lower prices goods experience the largest effect of liberalization.

10



world price (the delivered price) of preferential varieties. Differentiating Q5 and Q p with respect

to tys, and noting that gt—fgl = %?—Jif + g%’;, é?t—(i[ is written as:

20 Ny
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Given ;—A = -7 g;Q[ > 0, we see from (6) that increasing the MFN tariff increases the residual
demand available to every variety, MFN, preferential, and domestic. ~As overall competition is
now softer by virtue of MFN imports facing a higher tariff, all else equal, the residual demand
for each variety shifts up. Further, holding the measure of total varieties (V) fixed, we see that
a higher number of MFN varieties amplifies the negative effect of MFN tariffs on total quantity
consumed, and thus amplifies the effect of MFN tariffs on the residual demand for each variety.
The intuition is fairly simple, as when MFN varieties comprise a large share of the overall market,
there are fewer non-MFN varieties, domestic or preferential, to expand production in response to
the higher costs incurred by MFN varieties.

Again, noting that 8‘2 = -7 BtQ I now derive the central result of the paper, which is the

effect of MFN tariffs on bilateral MFN imports. Substituting % into (5) yields:

=D — | P Pm
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Interpreting (7), we have the main result of the paper:

Ny

SN <0

Proposition 1 If p¥ < Y, then "> 0. Eise

’8t

The dichotomy described in Proposition 1 is the main result of the paper. As pY, represents
the average pre-tariff price of MFN imports, the result in Proposition 1 states that MEFN suppliers
which sell varieties at or above the average MFN world price will surely win from trade liberaliza-
tion. In contrast, suppliers selling varieties with a pre-tariftf price sufficiently below the average

MFN price will lose from MFN liberalization.

11



The intuition for Proposition 1 is fairly simple. Holding the actions of other MFN varieties
constant, a given MFN supplier always receives a "direct" benefit of lower MFN tariffs. How-
ever, once accounting for the surge in imports from other MFN varieties, each receiving the same
percentage tariff cut, this "direct" benefit must be weighed against the increased market com-
petitiveness resulting from MFN tariff cuts. This increase in competitiveness is embodied in a
reduction in A - a downward shift in demand for each variety. In equilibrium, as low-price MFN
varieties experience a disproportionately small benefit from liberalization relative to other, high
price MFN varieties, it is possible for the trade reducing increase in competitiveness to outweigh
the trade enhancing effect of lower tariffs for the lowest-price MFN varieties.

At the industry level, Proposition 1 implies the following corollary:

Corollary 1 If the distribution of py’ is relatively disperse for MFN varieties "> for some

oV,
' Bt
If the distribution of p}’ is relatively concentrated for MFN varieties, fat <0 for all .
8‘//\/1

Clearly, if all MEFN varieties are identical, where p}’ = p}\”4, then i 1s written as

N +
VM v+ 0N — Nu) (]5;)2@
dtar vy +aN) M

All MFN suppliers lose from higher MEN tariffs under the assumption that p}’ = ];}(’;, . Generally,

N
since M ]

S , 8‘15/ > 0 only if a given variety’s world price is sufficiently low relative to the

MFN average. Thus, if the distribution of prices is fairly concentrated, this condition will not be
satisfied for any variety.

While the effects of MFN tariffs on MFN imports are of primary interest, changes to MFN
tariffs also affect imports supplied from preferential sources. Defining V;” as the value of imports

if variety [ is preferential, this effect is summarized in the following lemma:

MP

Lemma 1 Higher MFN tariffs increase imports from preferential suppliers. Preczsely, vl

N
P, > 0.

12



As discussed earlier, higher MFN tariffs increase the residual demand of each variety, A, includ-
ing preferential varieties. Intuitively, the import market is now less competitive, and since there
is no corresponding increase in costs for preferential varieties, imports must rise from preferential

partners.”

Kicking the bad apples out

The result detailed above is not the first to look at the relationship between prices and bilateral
trade flows. For example, recent work by Johnson (2009) has allowed for a precise impact of
quality, via prices, on trade flows. Further, Hummels and Skiba (2004) examine how trade
costs and tariffs affect the price-composition of exports. However, to my knowledge, the above
framework is the first to demonstrate that the impact of import liberalization may in fact be
negative for the lowest price imported varieties

This main result is reminiscent of the classic Alchian-Allen hypothesis, and the subsequent
empirical work by Hummels and Skiba (2004), in which transportation costs shift the distribution
of exports toward higher quality goods. In their work, per-unit costs of shipping lower the relative
price of high-quality goods, and thus increase the relative demand for these goods. In the parlance
of Alchian-Allen, when distance plays a non-trivial role in exporting decisions, countries "ship the
good apples out". Along with per-unit trade costs, Hummels and Skiba allow for an ad-valorem
component, such as tariffs. Theoretically, they show that tariffs reduce the relative demand for
high quality goods, thus lowering the average FOB price of exports.

As mentioned in the introduction, one can consider the present result to be an importer-
analogue of the Alchian-Allen hypothesis, where a reduction in MFN tariffs results in "kicking the
bad apples out", skewing the distribution of imports toward high-price MFN varieties. Indeed,

the aggregated effects of MFN tariff cuts can be so strong that demand for low-price varieties falls

"This effect highlights a subtle, yet important, shortcoming of previous studies which examine the effects of
WTO membership on trade. In particular, neither Rose (2004) or Subramanian and Wei (2007) control for the
degree to which competing exporters are members of the WTO, or are members of preferential institutions that
may make MFN imports less competitive.

13



with MFN liberalization, even when prices are falling for these same varieties.

Finally, as higher prices might signal higher quality, it is necessary to examine how the basic
effects of tariffs change when allowing for a precise quality dimension.® As it turns out, the
quality dimension will be exceptionally important for the theoretical predictions, and the empirics,
where if consumers make choices based on quality adjusted prices, and quality-adjusted prices do
not preserve the ranking of observed prices, then the fundamental properties of demand which
determines who wins and who loses under MFN liberalization will be undermined.

To make this idea more concrete, suppose that each ¢ in the utility function in (1) is mul-
tiplied by a quality parameter \;. Thus, @) will now be defined as quality-adjusted aggregate

consumption.” Under this assumption, the result in (7) can be rewritten as

AT N o 0
O v | A QN+ AeNp)
direct market

P s the quality-adjusted world price. In (8), the varieties with the highest quality adjusted

where by

world price are those which surely benefit from liberalization. Theoretically, this is intuitive, as
low-price goods which are of poor quality may not be consumed in large amounts. Thus, low-price,
low-quality goods may be sold at a relatively high elasticity.'’

Equation (8) also presents a critical issue to be addressed in the empirical section. Specif-
ically, the results in (8) suggest that the price relevant for the differential effect of MFN tariffs
is the quality-adjusted price, not the observed price. However, since quality-adjusted prices are
unobservable, this questions whether quality adjusted prices and observed prices are positively or

negative correlated. Intuitively, the former will be the case if demand falls as price rises. In the

8The literature is somewhat mixed on explicitly modeling a quality dimension. Hummels and Skiba (2004) do
not, while Hallak (2005) and Johnson (2009) do.

"That is, Q = [,y Niqidi

10A]] else equal, increasing the quality component A decreases the absolute elastitcity of demand.
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o < 0. This condition can be simplified as
1

model, this is guaranteed if

bl (5) o
oo
o o () | |
where 3 s the quality adjusted price and g 18 the effect of the world price on the quality
| . o) o
adjusted price. Critically, only o 0 is consistent with W < 0. Thus, a question in the

forthcoming empirical results is whether gp% < 0. If this holds, then there is a likely a positive
1
correlation between observed prices and quality-adjusted prices, and the results in Proposition 1

are the relevant results to test empirically.

2.1 A Case for Discrimination in the WTQ?

Generally, a country is willing to expose their import sector to increased competition through lower
tariffs only if there are other gains which more than compensate for import-sector losses. Within
simple trade models, these gains take the form of lower consumer prices, and increased profits in
export markets through reciprocal concessions by trading partners. It is this latter gain which
is called into question by the above model. Precisely, the model suggests that countries which
export the lowest price goods may not experience gains in the export market during episodes of
multilateral liberalization.

Further, this result seems in direct conflict with the intent of the central tenet of the WTO: the
principle of non-discrimination. Under this rule, any concession given to a WTO member must
be extended to every other member. In its most simple form, the principle of non-discrimination
is central to the paradox discussed above. That is, it is far from sufficient that the liberalization
of an MFN tariff yields equal quantitative, or even qualitative, gains to each MFN supplier.

Of course, this begs the question whether there exists a discriminatory schedule of tariff re-
ductions which guarantees that all exporters gain from an episode of liberalization. To examine

this issue as clearly as possible, I will simplify the model presented above. First, assume that

15



every supplier is initially assessed a common tariff, and that the total measure of these suppliers

is equal to one. Under this setup, the equation for V; is written as,
V= (A—pt)
Y

where A = 0 — n@Q and (@ is written as:

1 1
Q=—— [ (O—prt)di
Y+n 0< )

Now, suppose that the importer changes tariffs, but does so in a discriminatory manner, where

the effective change in tariffs applied to imports from i is 0t;. Writing dq; and 0A, we have:

3WW#GMf&%) )
Y g
and
1
Ui
0A = —nd :—/ Yot,) ds. 10
Q= | (PLot) (10)
Combining (9) and (10):
v [
ov; = o —/ Uot,) ds — ;:vati) 11
E( [oronyas—y (1)

Using (11), I can prove the following proposition:

Proposition 2 There exists a discriminatory schedule of tariff reductions such that all exporters
gain from liberalization by a common importer.

Proof. Set pot; = Ot for each exporter. Writing (11) subject to this restriction, we have:

w 1
oV, — p—i(L/ a%dz'—az)
Y \Y+tnJo

v ot
Di <
ial/]

0
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If ot; = g—i, the effect of tariffs on all exporters is negative. Thus, by continuity, there erists

a set of tariff liberalization schedules such that imports increase from all export sources. m

Thus, if the degree to which variety-specific tariffs are liberalized is inversely proportional to
the pre-tariff cost of the good, this guarantees that all exporters benefit from liberalization by a

common importer.!!

Discussion

The results in Proposition 2 can be viewed in two ways. On a basic level, it is an unlikely indict-
ment of the principle of non-discrimination. For the most part, this runs contrary to the prevailing
view that MFN tends to increase efficiency for participating parties.!? Although the intentions of
non-discrimination are likely "good", this paper details how the effects of liberalization on trade
may be negative for exporters producing the lowest value goods. Given that less-developed coun-
tries tend to specialize in these goods, it is not surprising that developing countries have been
more vocal against MFN policies.'® In this paper, I have detailed a new, micro-founded concern
for developing nations. Less-developed countries may not gain from the world trading system
because they tend to specialize in goods which naturally receive little benefit from equal tariff

cuts.

1'While Proposition 2 guarantees that all exporters gain market share after the reduction of a common tariff,
the precise value of additional market access accruing to each exporter is still increasing in price. Thus, while all
exporters benefit from a tariff reduction, the high-price exporters receive a larger absolute benefit. This suggests
that a schedule of tariff cuts which further discriminate against high-price exporters is needed to provide equal
market access benefits across all exporters. A proof of existence for such a schedule of tariff cuts is available upon
request.

12 As detailed in Jackson (1997), there are three arguments which support the use of MFN. One is that MFN
prevents policies which distort bilateral patterns of comparative advantage. Further, some argue that MFN results
in more liberalization than under preferrential systems. Finally, others argue that allowing for discriminatory
tariffs would increase the costs of rule formation, where many tariff lines would be more costly to impose and
enforce when compared to a single tariff line applied to all exporters.

13 As stated in Jackson (1997, pg. 159):

"It must be recognized, however, that counter-arguments do exist, and that certain categories of nations take
positions on some MFEN policies that run contrary to the full implementation of MFN obligations. During recent
decades, this has been particularly true of developing countries, which have argued that the GATT world trade system
operates in a manner that inhibits the economic development of societies with weaker international economic status.
In the view of these countries, "preferences” should be arranged to compensate for the operation of this system, and
generally for charitable reasons to assist the poorer nations to develop faster.”
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On the other hand, the main result from this section could be viewed as an unlikely affirma-
tion of Article XXIV in the GATT, and its successor in the WTO, where discriminatory tariffs
are permitted via the formation of customs unions or regional free-trade areas. Perhaps the orig-
inal signatories of the GATT envisioned a setting in which the scope of benefits via multilateral
liberalization had its limits. Indeed, Irwin, Mavroidis, and Sykes (2007) describe this as one
of Keynes’ original concerns during the framing of the GATT. While this was mainly argued
within the context of Great Britain’s imperial relationships, Keynes seems to express a notion
that the post-war trading system ought not to be constrained by MFN.!* Relative to this paper,
this supports the notion that preferential liberalization, or perhaps even preferential agreements,
may act as a safety valve for relationships that may deteriorate under MFN. For example, perhaps
less-developed countries form trade agreements with developed countries knowing that they will
not benefit via the multilateral system. More regarding this possibility will be discussed in the
concluding section.

Finally, the results in Proposition 2 may help motivate an alternative to the Generalized System
of Preferences (GSP). Under a typical GSP program, it is common for developed nations to give
partial or duty-free preference to developing countries. Over time, as standard MFN tariffs fall,
these GSP preferences erode. Thus, designing a liberalization scheme more in-line with that
in Proposition 2 may offer a more stable improvement in market-access to developing countries.
Further, those developing nations receiving full GSP preferences may not be prepared or equipped
to benefit from lower tariffs if their institutions are poor, firms are inefficient, or the products
which are exporter are of insufficient quality. Providing a more gradual, and stable improvement

in market access may be preferred to one that is sudden but gradually erodes over time.'?

14 As stated by Keynes (from Irwin, Mavroidis, and Sykes, 2007, page 21) :

"My so strong reaction against the word discrimination is the result of my feeling so passionately that our hands
must be free to make something new and better of the postwar world; not that I want to discriminate in the old bad
sense of the word - on the contrary, quite the opposite”

15 As this is a dynamic question, this also allows for a the possibility that sudden preferential access may promote
a significant amount of quality upgrading. This was discussed within the context of the New Zealand-Thai
preferential agreement in 2004, where Thai producers received preferential access (better than GSP) to a market
with high quality standards. If Thai firms successfully meet these standards, it may be a signal to other developed
markets that Thai products are worthy of their attention.
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3 Tariff liberalization and bilateral trade patterns: The
case of New Zealand

In this section, I test the predictions of the theoretical model. The primary question is whether
the negative effects of MFN tariffs on bilateral imports are amplified for high price varieties, and
small and/or of opposite sign for low price varieties. Testing this prediction requires data on
MFN tariffs, import values, and the world price of exported goods by country, product, and year.
Also required is supplementary information on the presence of preferential tariffs to examine trade
partnerships which are not pure MFN relationships.

Overall, there is ample data satisfying the above requirements. However, complicating matters
is the way in which tariffs are usually liberalized. That is, very few instances of liberalization
occur without the institutional guidance of a larger institution, or on a non-reciprocal basis.
For example, consider liberalization within the WTO. Since the WTO has authority over more
than just multilateral tariff bindings and the rules by which tariffs are applied against different
exporters, liberalization within the WTO involves more than just a MFN tariff. For example,
intellectual property measures mandated by the WTO are more likely to be relevant for high-price
(high-tech) products, and correlated with rounds of tariff cuts. Further, the response of exporters
to WTO liberalization may be dependent on whether these exporters offered their own reciprocal
reductions in tariffs (especially for less-developed countries). Overall, since many of these factors,
observed and unobserved, are correlated with tariffs and tariff changes, analysis using a WTO case
study is likely to be quite imprecise. Thus, to move forward, I must work with a case study of
tariff reductions which were not under the influence of larger institutions, nor were contingent on
reciprocal concessions. New Zealand presents such a case.

Starting in the early 80’s, the New Zealand government executed a broad set of reforms, where
a large part of these reforms included trade liberalization. Indeed, in the 90’s and onward, most
other reforms were completed except for remaining tariff reductions in a wide variety of sectors.

These tariffs averaged roughly 12% at the beginning of the 90s and were reduced to 3% by the
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end of the decade. The striking feature of this period is that tariffs were almost all ad-valorem,
reductions were entirely unilateral, and reductions were largely applied on an MFN basis. Thus, as
argued above, since this massive liberalization episode occurred entirely outside of the framework
set-forth within the GATT/WTO, this period presents a particularly compelling case in which the
effects of MFN liberalization can be analyzed.

Commensurate with the data requirements mentioned above, and additional requirements dis-
cussed below, I will be testing the predictions of the model over the time period 1996-2000.
Further, a neighbor of New Zealand, Australia, engaged in relatively few MFN tariff reductions
over this same time period. Thus, I will use Australia as a "control" group to help account for
variation in exporter-product characteristics in each year which are unrelated to import market

tariff cuts.

Data

Data on tariffs and trade are obtained from two common sources. Tariff data will be obtained
from the TRAINS database, where both preferential rates and MFN rates are provided. Trade
data will be obtained from COMTRADE (via WITS), which includes the quantity of trade, the
value of trade, and the measure of quantity which is used. Trade values will be cleaned according
to the basic procedure in Feenstra, Lipsey, Deng, Ma, and Mo (2005).%6

To test the theoretical model in section two, I must make a distinction between what constitutes
a variety, and what constitutes a product. Following Broda, Limao, and Weinstein (2006), I define
product markets at the HS4-Importer level, and varieties as HS6-Exporter observations within each
HS4-Importer market.!” Thus, it is possible that a given exporter can export multiple varieties of
the same product. Further, it is also possible that MFN tariffs may vary within a given product.

However, likely for administrative reasons, this latter possibility is relatively uncommon. For New

16Qpecifically, I supplement importer reported trade values with exporter reported trade values when the former
is missing and the latter is available. As such, importer reported values are the predominant source of trade data
in my sample.

17Other than to follow the existing literature, another motivation for doing this is to allow for the construction
of fairly stable price distributions, which will be discussed shortly.
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Zealand, this occurs for only 30% of HS4-Year pairs. For Australia, this occurs for only 23% of
HS4-Year pairs.

The sample itself will consist of all HS4 products such that the following conditions hold:

1. There exist at least five MF'N export sources in each year for both New Zealand and Australia

2. Units are consistent across all years and exporters for each HS4-Importer subsample.

Point 1 is crucial since I will be assigning MFN exporters into price quintiles to measure relative
prices, where lacking five or more MFN exporters within each import market, quintiles are not
defined. Point 2 is also crucial since prices are comparable only if measured in the same units.
Prior to evaluating the number of units within each HS4 product, I convert units if they differ
in some precisely measurable way (meters cubed to liters, for example). Further, if within an
HS6 variety there exist multiple units that can be reconciled by comparing importer and exporter
reported quantities, I do so using a median conversion factor.!®

The regressand, Imp,; i+, Will represent the value of variety v imports of product ¢ from

exporter j by importer k in year t. Imp,; ;. Will be measured in thousands of nominal US

tMFN

tPRF
Uﬂ"::jzkyt

vigkt Tepresent the most-favoured nation and preferential

dollars. The variables and
ad-valorem tariffs levied by importer k on variety v of product 7 from exporter j in year t. In the
data, TRAINS reports the effective applied tariff, and the MFN tariff for each bilateral trade in
each year. For a given HS6-Importer-Exporter triple, a bilateral relationship will be considered
preferential if at any point over the period 1996-2000 the applied tariff and the MFN tariff differ.

Descriptive statistics for tariffs, calculated at the HS6 level, are presented in Table 1. A few
features are worth noting. First in Table 1, the average applied MFN tariff in New Zealand
fell 3.68 percentage points over the period 1996-2000. Similarly, the median fell 2.5 percentage

points. For preferential agreements, there was also sizeable movement, where the average fell 2.28

18For example, within some HS6-Importer subsamples, while the importer and a subset of exporters might
report the quantity of trade in "items", remaining exporters might use alternate units, such as "pairs". In these
cases, I calculate the median conversion rate over all Importer-Exporter observations such that both importers
and exporters report trade quantities. Then, I convert exporter reported quantities into common units using these
median, HS6 specific, conversions. A table of these conversions is available upon request.
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Table 1: Tariffs - Descriptive Statistics

MFN Tariffs Preferential Tariffs
Year Nobs Mean Med Max Mean Med Max

Australia 1996 33189 8.71 5 37 3.37 4 32

1997 36726  8.20 34 3.39 4 29

1998 35922 7.35 31 2.80 2.5 31

1999 40204 6.78 28 2.78 3 28

2000 46181 6.49 25 3.61 4 25

New Zealand 1996 22469 7.71 30 4.75 3.79 30
1997 31053 6.64 5.5 26.5 4.50 4 22.5

1998 31283  5.45 4.25 225 3.63 3.25 35

1999 33466  4.53 3.5 19 3.13 2.75 19

2000 25660  4.03 2.5 15 2.47 2 15

Ol Ot Ot Ot Ot

Notes:
All types of tariffs for both Australia and New Zealand contain at least one zero.

Tariffs are in percentage point terms

percentage points and the median fell roughly 2 percentage points. Over this period, New Zealand
clearly continued their long history of tariff reductions in both MFN and preferential tariffs.

In contrast, Australia liberalized very little over this period. Focusing on tariffs applied on
a preferential basis, neither the median or mean changed very much. Regarding MFN tariffs,
the median did not change, though the mean fell by just shy of two percentage points, mostly
attributable to reductions in very high tariffs. However, despite this small movement in averages,
the lack of movement in median MFN tariffs suggests that Australia may be a useful country to
"control" for variation in product and exporter-specific trade that may be spuriously related to
New Zealand tariffs.

These features of New Zealand and Australian tariffs are further reinforced in Figure 1, where
I have plotted the degree of liberalization between 1996 and 2000 for each country by the ranking
of MFN and average preferential tariffs in 1996. For example, in the upper-left panel of Figure
1, the horizontal access represents the ranking of preferential tariffs imposed by Australia in 1996
(averaged within each HS6 variety), and the vertical access represents the degree to which each
preferential tariff was liberalized between 1996 and 2000. In the lower-left panel, the horizontal

access represents the ranking of MEFN tariffs imposed by Australia in 1996, and the vertical access
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represents the degree of liberalization for these tariffs.

Figure 1 identifies a few key points. First, we see that Australia, with the exception of the
largest tariffs and a few others, did not systematically adjust preferential tariffs between 1996 and
2000. In contrast, New Zealand liberalized a large portion of their preferential lines.!* The
story is basically the same in the lower panels of Figure 1, where New Zealand adjusted 50%
of their MEN tariff lines, and Australia around 20%. Thus, variation in MFN and preferential
liberalization across countries, and tariff variation within New Zealand, will jointly identify the
effects of MFN tariffs on bilateral trade flows.?

Further, as I am using Australia as a "control" group, this begs the question whether New
Zealand and Australia import common proportions of each variety, and whether these varieties
are sourced from a similar number of exporters. To examine this issue, Figure 2 includes two
plots. In the left panel of Figure 2, I have plotted, for each HS6 product, the average number
of exporters for Australia and New Zealand. Clearly, the plots indicate that similar products
imported to New Zealand and Australia are likely to have similar numbers of export sources. In
the right panel of Figure 2, I have plotted the log-share of HS6 imports in total imports for New
Zealand and Australia, respectively. As there is a strong positive correlation between the log
share in New Zealand and the log share in Australia, this suggests that HS6 products imported
in relatively large proportions to New Zealand are also imported in relatively large proportions to

Australia.

Price Variables

The critical prediction in the model is the differential response of tariffs as a function of world

exporter prices. To test this hypothesis explicitly, one must construct a measure of relative world

19 Preferential tariffs are relatively uncommon for both countries. Precisely, 8.7% of Australian observations are
preferential, and 16.6% of New Zealand observations are preferential. The larger percentage for New Zealand is
primarily due to a larger GSP program.

20Many preferential tariffs in New Zealand originate via the New Zealand GSP program. Interestingly, many
of these GSP tariffs are exactly 80% of the full MFN tariff. In theory, this could provide an alternate test of the
model. I plan to address these issues within a separate paper looking at the implications of the New Zealand GSP
program.
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Figure 2: Importer Comparison - # of Exporters and Import Share by HS6 Product
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exporter prices for every variety within an HS4-Importer-Year triple. To construct this measure,
I will first calculate the aggregate world exporter price of each variety (HS6-Exporter-Year), and
then rank each via a quintile approach within each HS4-Importer-Year. The specific details of
this approach will be discussed shortly. Before doing so, however, I will discuss the suitability of
aggregate world exporter prices within the context of the model.

In the model in section two, the importer is assumed to be small, thus having no influence over
the world price of each variety. If this is a suitable assumption, on average, it should be the case
that Australia and New Zealand are relatively small importers in each exporter’s market in each
year. 'To examine this issue, for each HS6 variety in each year, I divide the value of imports by
importer k£ from exporter j by the exporter j reported total exports to the world market. Calling
this measure the "Bilateral Share of Total Exports", percentiles of this measure are presented in
Figure 3 for both New Zealand and Australia. Overall, New Zealand and Australia both appear
to be very small relative to every export market. For Australia, they import more than 10% of

a given supplier’s HS6 exports only 11% of the time. For New Zealand, this occurs only 8% of
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Figure 3: AUS and NZL Import Share in Export Markets.
Bilateral Share of Total Exports
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the time. Thus, for most HS6-Exporter-Year observations, New Zealand and Australia import a
very small portion of each exporter’s supply to the world market.

Continuing with the precise construction of relative world prices, for each HS6-Exporter-Year
triple, I first divide the total value of exports by the total quantity of exports. I will refer to this as
the "raw world export price". Next, to construct a measure of relative prices across MFN import
"markets", within each HS4-Importer-Year triple, each HS6-Exporter-Year observation subject to
MFN tariffs is assigned to either the 1st, 2nd, 3rd, 4th, or 5th quintile of MFN prices based on

their raw world export price. Assigning dummy variables for each group, the vector of these

M

dummy variables will be defined as ?m ket

Using a quintile method has it’s advantages over using raw prices, or a normalized price.
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Table 2: MFN Prices and Transition Probabilities

MFN Price Quintile in 2000

1 2 3 4 5 Not Observed
1 0.393 0.148 0.056 0.024 0.015 0.363
2 0.131 0.27 0.161 0.061 0.026 0.351
MFN Price Quintile 3 0.048 0.136 0.259 0.173  0.05 0.334
in 1996 4 0.024 0.045 0.128 0.282 0.172 0.349
5 0.015 0.023 0.042 0.12 0.422 0.377

Notes This table presents the evolution of MFN Price Categories between 1996
and 2000. Specifically, the table presents the probability of being
in quintile Y in 2000 given that the observation was in quintile X
is 1996. "Not Observed" identifies HS6-Imp-Exp observations are
reported in 1996, but not in 2000.

Regarding the first, raw prices tend vary wildly, and thus outliers can become an issue. Outliers
are also a problem when normalizing prices, which may artificially inflate the within import market
variance of prices. As I do not intend to drop extremely high or low unit values, using a quintile
approach smooths the raw price data by using the relative ranking as a measure of relative prices.
Further, using a quintile approach essentially equates the variance of relative prices across all
HS4-Importer-Year triples. Motivated by the model, I can thus estimate separate effects of tariffs

across products exhibiting differing levels of price dispersion.

M

— —
I will also use a price vector, P, ;¢ which is similar to P .,

with the exception that it is
constructed over the set of all exporters, not just MFN exporters. This variable will be used to
control for how relative prices influence trade flows, and not the differential effect of MFN tariffs,
which is only relevant for MFN suppliers.

To get a sense of how relative prices change over time, Table 2 presents the distribution of MFN
price quintiles in 2000 as a function of MFN price quintiles in 1996. A number of features are
worth mentioning. First, conditional on reporting a price in both 1996 and 2000, an HS6-Exporter
observation is most likely to remain in the same price category. Further, if relative prices do change

between 1996 and 2000, an HS6-Exporter observation rarely moves more than 1 quintile above or

below its 1996 quintile. Overall, for a given HS6-Importer-Exporter triple, relative prices do not
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seem to vary randomly by year. However, note that many HS6-Importer-Exporter relationships
with observed prices in 1996 are not observed in 2000. This is not surprising, as there exist
roughly 71,000 observations in 2000 and roughly 55,000 observations in 1996. This increase in
observations is due to both a natural increase via the extensive margin over this period, and an
improvement in data quality over this period. Differentiating between the two is not feasible at
this time.?!

Finally, this increase in observations between 1996 and 2000 highlights an issue in applying
differencing techniques, such as those used in Trefler (2004), to my dataset.?> Obviously, differ-
encing would tend to drop HS6-Importer-Exporter relationships which are reported infrequently.
This would tend to disproportionately drop observations for developing countries. As I will soon
show, prices are positively correlated with development, and thus differencing would tend to dis-
proportionately drop low-price observations. Since low-price observations are critical to testing
the theoretical model, this approach is unappealing within this particular context. Instead, as
mentioned in the introduction and the beginning of this section, I will test the model using a

difference-in-difference structure complemented by a robust set of fixed effects.

Prices and development

Before presenting the empirical specification, it is worth documenting the types of countries which
produce low price and high price goods. As a matter of policy, if countries are assigned randomly
into price categories, then the differential effect of tariffs likely does not matter for policy discus-
sions. On the other hand, if certain exporters tend to specialize in low price goods, then some

countries may in fact specialize in the wrong goods and hence lose from multilateral liberalization.

21Table 2 highlights a difficulty in accounting for selection issues using highly disaggregate panel data. While
it is possible that trade zeros decrease over time as a result of development and enhanced bilateral relationships,
it is impossible to concretely disentangle those observations which result from selection, and those which result
from poor data reporting in earlier years. I choose to leave these issues for a separate paper, using an enhanced
HS6 database over all importers. At that time, I will also examine different decision rules regarding which HS6
bilateral zeros are likely pure selection versus reporting errors. Further, this will allow a precise treatment of how
the endogeneity of trade agreements plays into selection issues, as discussed in the introduction.

22In Trefler (2004), analysis is restricted to those firms, generally large, which operate (and thus report data) in
every period.
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Table 3: Price Categories and Development

Within-product Price Category
Country/Group 0-20% 20-40% 40-60% 60-80% 80-100%

Random Exporter  0.200 0.200 0.200 0.200 0.200
Random MFN Exporter  0.190 0.192 0.198 0.201 0.218
Random GSP Exporter  0.382 0.247 0.170 0.118 0.083
New Zealand  0.142 0.153 0.171 0.233 0.300

Notes This table presents the price distribution for a number of exporter

categories. Other averages are available upon request

To examine this issue further, in Table 3, I have presented the price distribution for different types
of exporter: a random exporter, a MFN exporter, a developing-country exporter that is eligible
to obtain a tariff preference under New Zealand’s GSP tariff scheme, and New Zealand. Any
random exporter has a 20% chance of being in each quintile (by construction). The data seems to
suggest that a random MFN exporter is very close to this, though slightly skewed toward higher
price categories. In contrast, a randomly selected GSP exporter is much more likely to export
a variety classified by a low price category. Clearly, lower-income countries tend to specialize in
low-price export varieties. Finally, New Zealand tends to export relatively high price goods (to
the Australian Import Market).

For more information regarding preferential tariff coverage, and which countries fall under the

New Zealand GSP program, see Table 6 at the end of the manuscript.
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3.1 Basic Specification

I will adopt a reduced form specification to estimate import flows as a function of tariffs. Precisely,

it is assumed that imports are determined by the following equation:

Wm(Imp,; k) = (5PRF i+ BrRE POtk IH(ECUP_PWCGPj,tD (1= DY) (12)
+ (/BDiMFN + ByEN - tzI)V[zFJ‘I\IQt + ﬁMFNﬁP : t%@% : TD’%;M) ‘ D%Ijj\/it
+ (ﬂMFN_PC . tﬂ/[f;J\fct . ln(ExpiPerCapj,tD . D%I;th + ﬁp . ?v,i,j,k,t + Brar - AvgTar; _y i+
+B8rpcIn(Exp_PerCap;,) + Brpc In(Imp _PerCapy,i) + Brarp In(Imp_Popy 1)

+ﬁNZLD1];\,[5j{/k,t + BxpIn(X Ratey, j+) + Bpis In(dist; ) + Fived + €y j k.t

In (12), the first line represents all effects of preferential tariffs. Note that D%};]Zt is a dummy

variable identifying whether the HS6-Importer-Exporter relationship is subject to MFN. The

et T Bpre po - toid, - In(Exp_PerCap;,) represents the effects of

composite term Spgp - €,
preferential tariffs, both related to income and unrelated to income. I include an interaction be-

PRF

tween ¢, ;%

and In(Exp_PerCap,,) to control for the possibility that the response of imports to
tariffs correlates with development. For example, if a less-developed country has poor institutions,
or their exporting firms have relatively inelastic supply curves, the response to MFN liberalization

may be laggard relative to higher income countries. Overall, I hypothesize the average effects

OftPRF

vigkt V0 be negative, and that there may be a differential response of preferential tariffs to

income which may also be negative. Regressions with and without the income interaction will be
presented.

Next, the second line and the first term of the third line account for the effects of MFN tariffs.

MFN

Again, these terms are set equal to zero via D,

; if the HS6-Importer-Exporter relationship is
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preferential. Here, the effects of MFN tariffs are allowed to vary by both prices and income level.
The discussion of income is identical to the preceding paragraph, though more important since, as

shown in Table 3, income is correlated with prices. The differential response of MFN tariffs across

MFN

—_
M . .
vijkt - Pijre The regression equation

different price groups will be estimated by ﬁ MFN Pt
will be arranged such that ﬁ vrn_p estimates the differential effect of MFN tariffs relative to the
lowest price group.

The remaining variables in the third line will control for other factors that are not fixed by
importer, exporter, or importer-exporter pair. As discussed earlier, ?v,i,j,k,t represents the effects
of relative prices on trade flows within each product market. While higher prices should result
in lower import flows, this may be reversed if quality is sufficiently important to the consumer.
Critically, the theory predicts that the effects of tariffs should be magnified for high price goods
only if demand is falling with price. Thus, it is critical to the interpretation of the empirical results
that ?v,z‘,j,k,t exhibits a downward sloping demand curve. The term S, - AvgTar; _, 1, estimates
the effect of tariffs applied against all competing varieties within each HS4-Importer-Year triple.
As higher tariffs against competitors should make competition "softer", the coefficient [, is
hypothesized to be positive.

The fourth line includes controls for exporter per-capita income, importer per-capita income,

and the size of the import market as proxied by population. The fifth line controls other mean

differences between the New Zealand and Australian import markets (via the dummy variable

NZL

" j,k,t)’ for the bilateral exchange rate in each year, X Ratey ;, (importer currency per unit ex-

porter currency), and the log distance between each importer-exporter combination (log(dist;y)).

Finally, I will utilize fixed effects to control for other factors not captured by those variables
described above. Specifically, I will run separate regressions allowing for HS4-Importer-Year,
HS4-Exporter-Year, and HS4-Importer-Exporter-Year fixed effects. As products are defined at
the HS4 level, the HS4-Exporter-Year fixed effect assumption is the most appropriate for the

difference-in-difference structure of the empirical model.? However, the expanded HS4-Importer-

23 As there are 119628 unique HS4-Exporter-Year combinations in the data set, a within estimator will be used
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Exporter-Year fixed effect structure may control for other issues, such as detailed past relationships,
as discussed in Eichengreen and Irwin (1996). Thus, I will provide results for all three sets of
fixed effects to test the robustness of the model. The results of estimating (12) are presented in

Table 4.

Preferential Tariffs: To begin the discussion of Table 4, I will first start with the effects of
preferential tariffs, which are presented in the first row. The average effects of preferential tariffs
are always negative. In columns 1 and 2, assuming HS4-Importer-Year fixed effects, the results
imply that a one percent reduction in a preferential tariff will result in a 7-8% increase in the
value of bilateral trade. This average effect is much smaller and insignificant when assuming
HS4-Exporter-Year fixed effects, or HS4-Importer-Exporter-Year fixed effects in columns 4, 5, 7,
and 8, respectively. As most preferential tariffs are specific to exporters at the HS4 or HS6 levels
of aggregation, this drop in significance is not surprising.

Next, focus attention on columns 3, 6, and 9 in Table 4. Here, I have allowed for an interaction
between tariffs and exporter income. If anything, the results in column 3 suggest that low-income
countries tend to have a dampened response to changes to preferential tariffs. That is, the negative
response of bilateral trade to preferential tariffs is magnified for high-income countries. However,

this result is not robust when allowing for any exporter-specific fixed effect structure.

MFN Tariffs: I now turn to the primary focus of the empirical section - the effects of MFN
tariffs and the relationship to prices. First, focusing on the average effects of MFN tariffs, which
are presented in columns 1, 4, and 7. In column 1, the results suggest that a one percent reduction
in the MFN tariff increases bilateral trade by 2.3%. However, this average effect is small and
insignificant in columns 4 and 7. While much of this is likely a result of a more robust fixed effect
structure, this may also be a result of the forces discussed in the model, where trade liberalization
may be stronger for higher price groups, and of opposite sign for low price groups.

To examine this possibility, focus attention on columns 2, 5, and 8, which report the effects

to estimate the model.
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of MFN tariffs for each price group. For these regressions, the row In(t7;") represents the

average effect of MEFN tariffs for the lowest-20% MFN price group, where the other rows labeled
PXMN - In(t)iY) represent the differential effect of MFN tariffs on the Xth MFN price group,
relative to the lowest price group. First, note that the coefficient on ln(t%ﬁf;N ) is positive in
columns 2, 5, and 8, and significant in 5 and 8. Using column 5 as the benchmark specification
(the closest to a true difference-in-difference specification), the results suggest that a one percent
reduction in MFN tariffs leads to a 2% reduction in bilateral imports for the lowest price group.
In contrast, for the highest price group (PS% ), a one percent reduction in MFN tariffs leads to
an increase in bilateral imports which is 3.34% higher than the lowest price group. Overall, a
one percent reduction in MFN tariffs increases imports of varieties in the highest price quintile
by 1.32%. This effect is significantly positive (0.56 standard error, clustered by HS4-Importer-
Year). All price quintiles experience an elasticity with respect to MFN tariffs which is significantly
different from the lowest price group, and in the direction suggested by the theory. Overall, a
reduction in MFN tariffs increases bilateral imports significantly for high price suppliers, and has
an insignificant or negative effect on bilateral imports from low price suppliers.

The effects of an additional interaction between MFN tariffs and income are consistent with
the results for preferential tariffs. The results are presented in columns 3, 6, and 9. If anything,
it seems that higher-income countries tend to be more sensitive to the positive effects of lower
tariffs. However, this result is often insignificant when using exporter-specific fixed effects. Most
importantly, the differential response to MFN tariffs by different price groups is robust to the

inclusion of a MFN tariff-income interaction.

Other variables: Before moving to regressions which examine different industry types, I will

DMFN

discuss briefly the effects of other control variables. Across the board, the coefficient on D}

suggests that after controlling for other factors, varieties imported under MFN are smaller than
those imported on a preferential basis. As for the effects of competitor tariffs, the coefficient on

In(AvgTar; _; ) is large, positive, and significant for the regressions utilizing HS4-Importer-Year
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fixed effects, but is negative and economically small when using exporter based fixed effects. The
former is supportive of the theory, as higher tariffs against competitors, all else equal, should
increase own trade flows.

The price variables P2 — P5 measure the effect of price groups relative to the lowest price group
(across all export varieties within a given product market). In columns 1-3, higher-price groups
tend to have smaller trade flows. Thinking back to the discussion of quality adjusted prices, this
suggests that quality-adjusted prices are rising in the world price. This is critical, as if this wasn’t
the case the predicted effects of MEN by price group should (in theory) be the opposite of what is
reported in Table 4. As I adopt a more refined fixed effect structure in columns 4-6 and columns
7-9, the result deteriorates somewhat, which is not surprising since prices are strongly correlated
with exporter-specific characteristics. Nevertheless, even with a more robust fixed effect structure,
the largest price groups across all specifications tend to have smaller trade values when compared
to the lower price groups.

Distance tends to have a negative effect on trade when not controlling for exporter fixed effects
(controlling for exporter fixed effects basically removes all variation in distance since Australia and
New Zealand are relatively proximate import markets). Exporter per capita income has a positive
relationship with trade flows, which is consistent with the notion that richer countries tend to have
more robust export sectors. Importer specific factors tend to be insignificant, but of expected
sign. Lastly, the exchange rate (importer market currency over export market currency) has a
positive effect on trade value. On one level, this seems odd since a depreciation of the importer’s
currency would suggest an erosion of purchasing power on international markets. However, it is
only significant when using HS4-Importer-Year fixed effects, and thus may be capturing cross-

sectional variation in trade flows and exchange rates specific to each exporter.

Product breakdown - Price Variation

In section two, while the effects of MFN tariffs are predicted to be larger for relatively high-price

goods, the effects are predicted to be of opposite sign for low price goods only if there is sufficient

34



dispersion in prices within a given industry. More precisely, low-price firms lose from liberalization
only if their price is sufficiently below the average industry price. In the previous regressions, by
using price quintiles within products, cross-product variation in prices was eliminated. To test
for any effect of price dispersion, I will interact a dummy variable, C'V; s, with the MFN tariff
variables. The variable C'V;;, is constructed by first calculating the coefficient of variation in
prices within each import market for each HS4 product in each year. Then, C'V, is given a value
of one if a given HS4-Importer is above the median coefficient of variation over all importer &
observations in every year, and zero otherwise. Thus, C'V;; = 1 for HS4-Importer subsamples
with consistently high price variation.

The results of interacting C'V; ,, with the MFN slope coefficients are presented in columns 1-3 in
Table 5. Two specific results are worth noting as they are consistent with the theory. First, across
all specifications, there is a larger differential effect of MFN tariffs between low and high price
varieties in industries with consistent above median price variation. For example, in column two,
the difference in elasticities between the lowest and highest price groups is -3.894 for high-variation
industries and -1.924 for low-variation industries. Second, the likelihood of a "kicking the bad
apples out" prediction is higher in high-variation industries. Precisely, the estimated value of the
coefficient on In( %CI“;N ) positive and significant for high-variation industries in all three regressions,
and positive and significant for low-variation industries in none of the three regressions. On this
basic level, industries which exhibit above median price variation tend to exhibit a more disparate

effect of tariffs across price groups.

Product breakdown - Trade Balance

As a final test of the theory, I will now evaluate the predictions of the model relative to the
strength of the domestic sector. In the discussion of gt—fé in (6), I noted that the market size

oQ
t

5., are dampened when the measure of domestic varieties is larger relative to

effects embodied in
MFN varieties. As domestic sector data is almost impossible to acquire at the HS4 level, I will

make the assumption that a relatively robust export sector in the importing country is positively
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correlated with a robust domestic sector. Precisely, I will test whether HS4 products which are
above the median in terms of Net Exports, and thus likely to have a relatively robust domestic
sector, are more likely to have effects of MFN tariffs which are broadly negative across all price
groups.

To test for any effect of export sector robustness, I will interact a dummy variable, N.Xj ;, with
the MFN tariff variables. The variable N.X,  is constructed by first calculating the value of Net
Exports within each import market for each HS4 product in each year. Then, NX;; is given a
value of one if a given HS4-Importer is above the median Net Export value in every year, and zero
otherwise.

The results of this approach are presented in columns 4-6 in Table 5. In column 4, HS4-
Importer-Year observations with a relatively low value of Net Exports are more likely to exhibit
a "kicking the bad apples out" prediction in which the lowest price groups lose from MFN tariff
liberalization. In columns 5 and 6, this result deteriorates in the opposite direction. To the
extent that the relative strength of the export sector correlates with the relative strength of the
domestic sector, this prediction of the theory is supported only when controlling for the most basic
exporter characteristics. However, as the relationship between N.X; ; and domestic strength may
be tenuous on a number of levels, and that N X, itself is likely endogenous to In(Imp,; ;) in
concentrated import sectors, future work must adopt a more precise measure of domestic strength

at the product level.

4 Discussion and Conclusion

This paper has presented a simple model of import market liberalization and bilateral trade.
Theoretically, the paper shows that following the liberalization of a common tariff, trade must
increase from some exporter sources, but may decrease from others. The higher the price of the
import, the more likely that multilateral liberalization is trade enhancing at the bilateral level.

Overall, the traditional effects of tariffs should be stronger for the highest price goods. Using
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a liberalization episode within New Zealand as a case study, and Australia as a control country
which engaged in much less in terms of tariff reductions, I find strong support for this prediction.
As discussed above, there is likely a strong role for sample selection in the evaluation of tariffs
and their effects on bilateral trade flows. While I have adopted a simple reduced form specification
for this paper, later work must take into account the choice between MFN arrangements and
bilateral arrangements when estimating trade flows. Indeed, countries which export low-price
goods are likely to have higher incentives to sign preferential agreements, since otherwise they may
lose from an episode of multilateral liberalization. Further, importers may recognize this poor
bargaining position relative to MFN, and target preferential agreements at these same exporters.
As detailed in the following table, which presents all countries with whom New Zealand signed a
recent trade agreement, the type of agreement, and the distribution of MEFN prices (in descending
order), it seems that the recent proliferation of preferential agreements in New Zealand has followed

this exact pattern.

Proliferation of Preferential Trade Agreements in New Zealand - Post 2000

Distribution of ]_5% &

Kt
Country 0-20% 20-40% 40-60% 60-80% 80-100% Agreement Signed?
China 0.584 0.178 0.111 0.074 0.053 Bilateral Yes
India 0.452 0.255 0.153 0.085 0.055 Bilateral
Malaysia 0.450 0.225 0.151 0.094 0.079 Bilateral Yes
Thailand 0.400 0.244 0.167 0.114 0.076 Bilateral Yes
Korea 0.263 0.255 0.205 0.159 0.117 Bilateral
Peru 0.239 0.144 0.254 0.209 0.154 Plurilateral
Chile 0.234 0.188 0.175 0.232 0.171 Plurilateral Yes
Singapore 0.231 0.216 0.201 0.191 0.160 Bilateral Yes
United States  0.183 0.207 0.224 0.210 0.176 Plurilateral
Japan 0.077 0.110 0.151 0.227 0.435 Bilateral
Brunei 0.000 0.333 0.000 0.333 0.333 Plurilateral Yes

In particular, among those countries which specialize heavily in the lowest price varieties, all
ha