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Abstract

Most empirical estimates of the trade elasticity exploit tariff variation generated by
Preferential Trade Agreements (PTAs). Because firms only partly utilise preferential tariffs,
standard regressions identify an eligible-tariff elasticity rather than the structural elasticity
with respect to tariffs actually paid that is required for quantitative trade models. | model
PTA tariff cuts as a treatment with partial compliance and estimate the effective-tariff
elasticity using an instrumental variable approach that explicitly accounts for preference
utilisation. The effective-tariff elasticity lies between 10 and 12, roughly three times larger
than eligible-tariff estimates around 3.5. | show that the eligible-tariff elasticity varies with
the tariff preference utilisation of the estimation sample and is therefore not portable
across policy environments, while the effective-tariff elasticity identifies a policy-invariant
elasticity that can be used for quantitative modelling.
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Non-Technical Summary

A large share of empirical research on international trade relies on variation in import tariffs to
estimate how strongly trade responds to changes in trade costs. Crucially, most of this tariff
variation is generated by Preferential Trade Agreements, which allow importers to charge lower
tariffs to certain partners. Because these agreements specify different tariff rates for different
exporters, they create rich variation that economists routinely exploit to estimate the “trade
elasticity” — a key parameter used in nearly all quantitative trade models.

However, a central but often overlooked fact is that firms do not automatically receive these
preferential tariffs. To claim them, they must comply with rules of origin and other administrative
requirements that can be costly or difficult. As a result, many eligible exporters continue paying
the higher Most Favoured Nation (MFN) tariff instead of using the preferential rate. The share of
imports that actually enters under the preferential tariff — the preference utilisation rate - is often
far below 100%.

This paper demonstrates that ignoring these low utilisation rates leads to a fundamental
mismeasurement of the trade elasticity. Standard regressions of imports on statutory preferential
tariffs identify the responsiveness of trade to eligible tariffs rather than to the effective tariffs
actually paid. In statistical terms, this is a classic partial compliance problem: tariff preferences
are the treatment, but only some eligible firms comply by using them. The estimated coefficient
therefore corresponds to an intent to treat effect, not the true treatment effect.

This paper shows that the commonly reported “tariff elasticity” from the literature is an eligible
tariff elasticity, equal to the true structural elasticity multiplied by the average preference
utilisation rate in the estimation sample. Because preference utilisation rates typically lie well
below one, traditional estimates are attenuated. Moreover, these eligible tariff elasticities are
not policy invariant: they depend on the specific utilisation patterns in the data — which vary
widely across partners and agreements — and therefore cannot be validly applied to other policy
environments, such as MFN tariff reforms or customs unions, where compliance is effectively
complete.

To recover the correct effective tariff elasticity, the paper applies an instrumental variables
approach inspired by the Local Average Treatment Effect (LATE) literature. Tariff reductions
implied by EU Preferential Trade Agreements serve as the treatment assignment, while the tariff
reductions actually realised — statutory cuts multiplied by the observed preference utilisation rate
— represent the treatment received. Using this strategy on four major EU agreements (with Korea,
Canada, Japan, and Singapore), the paper finds that the effective-tariff elasticity lies between 10
and 12 — around three times larger than eligible-tariff elasticity estimates of 3-4.

These findings have major implications for quantitative trade modelling. Because most models
currently use eligible tariff elasticities, they effectively treat partial utilisation as if it reduced

the responsiveness of trade rather than the size of the tariff change. This leads to systematic
overprediction of the trade effects of FTAs. A general equilibrium illustration using the EU-Japan
agreement shows that standard modelling approaches can overstate predicted trade increases by
up to a factor of two.

The paper concludes that researchers and policymakers should treat partial utilisation as a
feature of the tariff change — not as a modification of the elasticity — and that future empirical
work should incorporate preference utilisation rates directly. Building comprehensive datasets
on utilisation rates will be essential to ensure that trade policy is evaluated using structurally
meaningful parameters.
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Abstract

Most empirical estimates of the trade elasticity exploit tariff variation generated by Preferential
Trade Agreements (PTAs). Because firms only partly utilize preferential tariffs, standard regressions
identify an eligible-tariff elasticity rather than the structural elasticity with respect to tariffs actually
paid that is required for quantitative trade models. I model PTA tariff cuts as a treatment with
partial compliance and estimate the effective-tariff elasticity using an instrumental variable approach
that explicitly accounts for preference utilization. The effective-tariff elasticity lies between 10 and
12, roughly three times larger than eligible-tariff estimates around 3.5. I show that the eligible-tariff
elasticity varies with the tariff preference utilization of the estimation sample and is therefore not
portable across policy environments, while the effective-tariff elasticity identifies a policy-invariant

elasticity that can be used for quantitative modelling.

1 Introduction

One of the most fundamental parameters in international economics is the elasticity of imports to variable
trade costs, often referred to as the trade elasticity. This parameter governs the response of trade flows
to changes in trade policy and it is central to the evaluation of GDP and welfare effects in quantitative
trade models.

Empirically, a common approach to estimating the trade elasticity is to exploit variation in import
tariffs across exporting countries and products. In practice, much of this identifying variation is generated
by tariff preferences granted under Preferential Trade Agreements (PTAs). However, this widely used

approach overlooks a key feature of PTAs: tariff preferences are often only partially utilized.

“University of Sussex. This research was supported by the ESRC Centre for Inclusive Trade Policy, grant number
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This paper revisits the estimation of the trade elasticity from import tariffs by explicitly accounting
for the partial uptake of PTA tariff preferences. Interpreting tariff preferences as treatment, their partial
uptake put us in a situation of partial compliance with treatment assignment: some of the firms eligible
for preferential tariffs do not use them and trade under non-preferential terms. I show that standard
regressions of imports on tariffs identify an eligible-tariff elasticity — the response of imports to statutory
tariff changes — rather than the elasticity with respect to tariffs actually paid, which I refer to as the
effective-tariff elasticity. Accounting for preference utilization recovers the effective-tariff elasticity, which
is substantially larger than the eligible-tariff elasticity.

Crucially, the eligible-tariff elasticity is not a structural parameter: it is a reduced-form object that
combines the structural elasticity with the average preference utilization rate of the estimation sample.
This object is therefore non-portable across policy environments and subject to the Lucas critique. As
such, it is not the object required as an input in quantitative trade models. By contrast, the effective-
tariff elasticity identifies a policy-invariant primitive — the structural elasticity — that can be used in
counterfactual analysis.

Conceptually, the setting can be viewed as a problem of treatment with one-sided partial compliance:
tariff preferences (the treatment assignment) are only partially utilized by eligible firms. This parallels the
logic of the Local Average Treatment Effect/Intent-To-Treat (LATE/ITT) framework in applied micro-
econometrics. To address the partial compliance issue, I use an IV strategy that recovers the elasticity of
imports with respect to the effective tariff — the analogue of a compliance-corrected LATE. Applying this
framework to European Union trade agreements, I find that the effective-tariff elasticity lies in the range

of 10-12, compared to values around 3-4 for the eligible-tariff elasticity.

Under the rules of the World Trade Organization, countries apply a common external tariff across all
exporters, known as the Most Favoured Nation (MFN) tariff. Importers may then grant lower tariffs to
specific exporters through Preferential Trade Agreements, either bilaterally, or unilaterally, as in preference
schemes extended by developed countries to developing ones. Access to these preferential tariffs is not
automatic: exporters (or importers) must demonstrate that goods satisfy certain criteria, with the most
important probably being rules of origin. Complying with these requirements can be costly or infeasible,
leading many eligible exporters to not use the low preferential tariffs.

The extent to which tariff preferences are used is measured by the Preference Utilization Rate (PUR),
defined as the share of eligible imports that actually use preferential tariffs. Figure 1 reports the average
PUR across products of European Union (EU) imports from South Korea, Canada, Japan and Singapore.
Even Korea, the country with the highest average PUR, just reaches 40% at the product level. Although

a separate literature has documented the determinants of preference utilization, its implications for the



estimation of trade elasticities and for quantitative trade models have largely been overlooked.

Figure 1: Preference Utilization Rates of the EU over time
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Source: author’s elaboration of Eurostat data. The figure show the average preference utilization rate of EU imports from
Korea, Canada, Japan and Singapore. The PUR is calculated on products with a preferential tariff below the MFN rate,
averaged across CN 8-digit products.

Because tariff preferences are only partially utilized, we are in a one-sided non-compliance setting.
Standard regressions of imports on tariffs capture the elasticity of tariff eligibility — effectively the struc-
tural trade elasticity multiplied by the average PUR. Interpreting this object as the trade elasticity in
quantitative trade models leads to a systematic attenuation, as estimates depend on the in-sample average
PUR, which varies between zero and one. This problem arises both with firm- and product-level data.

To address this problem, I model PTA tariff preferences as a continuous treatment subject to par-
tial compliance and estimate the trade elasticity using an instrumental variable approach. Treatment
assignment, given by the tariff reduction from MFN to PTA levels, is used as an instrument for received
treatment, measured as the effective tariff reduction — the statutory tariff reduction interacted with the
PUR. The analysis is implemented using local projections, allowing me to estimate cumulative effects over
time. Furthermore, I address the potential endogeneity of tariff preferences granted to one country with
the average tariff preference granted to other countries.

The use of treatment assignment as an instrument for treatment received follows the standard LATE/ITT
logic in micro-econometrics. The effective preferential tariff faced by firms equals the statutory tariff re-

duction multiplied by the preference utilization rate (PUR). Because PUR is an endogenous equilibrium



object, jointly determined with import flows and related to self-selection of firms into using tariff prefer-
ences, it is mechanically correlated with the error term. This makes the effective tariff change endogenous.

If statutory tariff changes were exogenous, one could directly use them as an instrument for the effective
tariff change. However, PTA tariff schedules may be subject to political-economy endogeneity: sectors
that are more competitive or more sensitive may receive smaller or slower tariff cuts. This creates potential
correlation between a country’s own statutory tariff changes and unobserved determinants of its import
patterns.

To address this, I instrument the effective tariff change using the statutory tariff changes scheduled
under other PTAs. These ‘external’ statutory changes provide plausibly exogenous variation because they
are negotiated independently of the focal country’s sector-specific shocks. At the same time, they remain
highly correlated with the effective tariff change through the common structure of tariff schedules across
PTAs. This satisfies the relevance condition while avoiding the political-economy endogeneity that affects
the country’s own tariff commitments, ensuring that the validity of the instrument.

The empirical results align closely with the theoretical predictions. Ignoring preference utilization
yields tariff elasticities between 3 and 4, consistent with much of the existing literature. Once partial
compliance is accounted for, the implied elasticity rises to 10-12. Consistent with the LATE interpretation,
the eligible-tariff estimate is approximately equal to the effective-tariff elasticity multiplied by the average
preference utilization rate.

The goal of this paper is not to rescale coefficients but to clarify the object of interest for structural
modelling and policy evaluation. For structural modelling, the parameter of interest is not the eligible-
tariff elasticity, which equals the structural elasticity scaled by the preference utilization rate, but the
effective-tariff elasticity, which identifies the policy-invariant structural elasticity. 1 advance two core
arguments.

First, the eligible-tariff elasticity is not portable across policy environments. Since it embeds the in-
sample preference utilization rate, it will be inappropriate for settings where PUR differs — most notably
policies with full compliance, such as customs unions or MFN tariff changes. In contrast, the effective-tariff
elasticity corresponds directly to the structural elasticity and is consistent across such environments.

Second, the core implication for structural modelling is that partial preference uptake should enter
through the tariff, not through the elasticity. Standard practice that uses the eligible-tariff elasticity
implicitly models partial compliance by scaling down the trade elasticity rather than the tariff change itself.
However, theory-consistent modelling requires scaling the tariff change, not the elasticity. Because the
relationship between tariff changes and trade flows is non-linear in standard CES trade models, rescaling
the elasticity rather than the tariff change leads to systematic overpredictions of the trade effects of tariff

liberalizations in PTAs. I illustrate this point numerically using the EU-Japan trade agreement, showing



how incorporating effective tariff reductions and preference utilization rates materially changes predicted
trade effects.

Finally, the issues raised in this paper extend beyond tariff preferences to other policy settings involving
partial uptake or conditional treatment. A prominent example is the estimation of exchange rate elasticities
and pass-through. In this context, firms ‘comply’ with a specific exchange rate regime by choosing their
invoicing currency — typically the exporter’s or importer’s currency. As shown by Gopinath et al. (2010),
the degree of pass-through is not an immutable parameter but is conditional on this endogenous invoicing
choice. If a researcher treats the exchange rate shock as a uniform treatment without accounting for the
partial compliance of currency selection, the resulting estimates are reduced-form objects that lack policy
invariance.

Overall, this paper calls for a reassessment of tariff-based estimates of the trade elasticity and for a
more explicit treatment of policy uptake when defining the object of interest in both empirical estimation
and structural evaluation of trade policy.

The rest of the paper is organised as follows. The next Section revises the literature on the trade
elasticity and preference utilization rates. Section 3 presents the econometric problem and Section 4
describes the data. Section 5 shows the estimation results, while Section 6 discusses the interpretation of
the elasticity in terms of structural parameters, and the implications of accounting for PURs in structural

models of trade. Section 7 concludes.

2 Literature

A large share of the empirical literature estimates the trade elasticity using variation in import tariffs.
Tariffs vary systematically across products, importers, and exporters, and are consistently reported by
most countries. In their meta-analysis, Head and Mayer (2014) document that out of 622 structural
estimates of the trade elasticity, 44% rely exclusively on tariffs, while an additional 26% use a combination
of tariffs and freight costs, making tariffs the dominant source of identifying variation in the literature.!
Tariff-based estimates of the trade elasticity are typically obtained using data at the country-product
level. Standard approaches control for aggregate demand- and supply-side confounders using exporter and
importer fixed effects, sometimes interacted with products (e.g. Fontagné, Guimbard et al. 2022). Al-
ternative identification strategies rely on ratio-type estimators that difference out country-specific factors,
such as the “tetrads” approach used by Romalis (2007) and Head, Mayer and Ries (2010), or related meth-
ods employed by Parro (2013) and Caliendo and Parro (2015). Despite methodological differences, these

!Statistics computed using the online replication package of Head and Mayer (2014).



approaches share a common feature: identification comes from importers applying different tariff rates to
different exporters for the same product.

This source of variation arises primarily from Preferential Trade Agreements, which allow countries to
apply tariffs below the MFN rate mandated by the World Trade Organization. As a result, tariff-based
estimates of the trade elasticity implicitly rely on preferential tariffs as the key identifying variation.

Despite the similarity of methods, estimated tariff elasticities display substantial heterogeneity across
studies. Head and Mayer (2014) report a median elasticity of 5 for estimates based on tariffs and freight
costs, with a standard deviation of 9.3. While part of this dispersion reflects sectoral heterogeneity,
significant variation remains even when focusing on aggregate elasticities. As discussed in Section 3, part
of this heterogeneity might be due to differences in the average preference utilization rate across samples.
By ignoring partial uptake of tariff preferences, existing studies recover a eligible-tariff elasticity rather
than the elasticity of trade with respect to the tariffs effectively paid.

While most of the papers reviewed by Head and Mayer (2014) use cross-sectional variation in tariffs,
more recent work estimates trade elasticities using changes in tariffs over time, often within a difference-
in-differences framework. This literature typically finds smaller elasticities, in the range of 1.5 to 2 (e.g.
Amiti, Redding et al. (2019), Fajgelbaum et al. (2020) and Boehm et al. (2023)). These small diff-in-diff
elasticities might be partly due to staggered tariff changes across countries and products. Importantly,
these approaches also abstract from partial utilization of tariff preferences.

Note that the issue of non-compliance also applies when looking at variation in MFN tariffs while
using PTA countries as the control group, as done in Boehm et al. (2023). In this case, we have full
compliance in the treatment group (MFN countries), but some in the control group are affected as well
(PTA countries trading under MFN). As for PTA tariff changes, partial compliance leads to downward
biases in the estimation.

Estimated trade elasticities are widely used as key inputs in quantitative trade models. For example,
Caliendo and Parro (2015) use tariff-based elasticities to evaluate the general equilibrium effects of the
North America Free Trade Agreement. The elasticities of Caliendo and Parro (2015) have also been used
by other authors such as Costinot and Rodriguez-Clare (2014) or Dhingra et al. (2017). As a result, issue
in elasticity estimates has direct implications for counterfactual analyses.

Partial compliance extends beyond tariff-based approaches. Using the exchange rate to estimate the
trade elasticity, the response of trade or prices will depend on the invoicing currency of the transaction.
If an exchange rate shock is treatment, compliance is the share of trade using the subject currency. After
finding marked differences between exchange rate- and tariff-based trade elasticity, Fontagné, Martin et al.
(2018) says that ‘the international elasticity puzzle is worse than previously thought’. However, comparing

intent-to-treat effects might be misleading, as differences in compliance rates between tariffs and exchange



rates will drive differences in the estimated elasticities.

Gopinath et al. (2010) provide evidence on this. The authors study how the exchange rate pass-through
into US prices depends on the currency of invoice. They find that differences across countries in aggregate
pass-through (which do not condition on the invoicing currency) tend to disappear once they account for
the invoicing currency, as different countries have different shares of trade invoiced in US dollars. Boz
et al. (2019) also provides similar evidence, showing how differences in exchange rate pass through across
country-pairs can be explained by the invoicing currency shares, and Amiti, Itskhoki et al. (2022) show
that the exchange rate pass-through estimated with firm-level data depends on the currency of invoice.

To the best of my knowledge, no paper estimating the trade elasticity from tariff data takes into
account preference utilization rates. A likely reason is data availability: comprehensive information on
imports by tariff regime is publicly available only for a limited set of countries, notably the EU and the
United States. Nonetheless, given the availability of such data, it is surprising that existing studies have
not incorporated preference utilization into the estimation of tariff elasticities.

At the same time, a separate literature has studied the determinants of preference utilization in depth.
This work documents that utilization rates increase with the tariff margin between MFN and preferential
rates (e.g. Hakobyan 2015; Legge and Lukaszuk 2024), reflecting the incentives to incur the costs of
claiming preferences. Evidence suggests that utilization involves primarily fixed costs rather than variable
costs, as utilization rates tend to be higher for larger trade flows (Keck and Lendle 2012; Nilsson and
Dotter 2011; Hayakawa et al. 2014), and decline with more restrictive rules of origin (Cadot et al. 2006;
Hakobyan 2015). Learning effects further reduce these costs over time (Krishna et al. 2025).

This paper connects these two previously separate strands of the literature. While the trade elasticity
literature relies heavily on tariff variation generated by PTAs, it abstracts from the fact that these tariffs are
only partially applied in practice. By explicitly accounting for preference utilization, this paper reconciles
tariff-based elasticity estimates with the institutional reality of trade agreements and provides a unified

framework for estimation and policy evaluation.

3 Estimating the trade elasticity with PTA tariffs

This section describes how the trade elasticity can be identified when tariff preferences are only partially
utilized. T interpret preferential tariff reductions as a continuous treatment subject to one-sided non-
compliance. Firms located in PTA partner countries are eligible for preferential tariffs and therefore
belong to the treatment group, but only a subset of these firms actually claim the tariff preference. Firms
exporting from MFN partner countries form the control group and face full compliance, as they cannot

access tariff preferences.



The standard tariff-based approach used in the literature to estimate the trade elasticity relates bilateral

imports to tariff rates. In its simplest form, the estimating equation can be written as:

In M;; = o; + o + fIn(1 + tariffy;) + v X5 + €5 (1)

where M;; are imports of country j from 7, a; and «; are exporter and importer fixed effects, and X;
contains bilateral controls. Tariffs are modelled as one plus the tariff rate (e.g., a tariff of 10% is modelled
as 1.1). Under standard trade models with constant elasticity, the coefficient § is interpreted as the
trade elasticity and is commonly used as a structural parameter in counterfactual and welfare analysis.
Importantly, in (1) the tariff is measured as the MEN tariff if the countries do not have a trade agreement,
and the preferential rate if they have.

Because MFN tariffs are constant across exporters for a given importer, identification of 5 relies on
tariff variation generated by Preferential Trade Agreements, which allow importers to apply different
tariffs across exporters. Implicitly, this approach treats preferential tariffs as if they were fully applied to
all eligible trade flows.

However, when trade agreements are only partially utilized, the preferential tariff assigned by the agree-
ment differs from the tariff actually paid by exporters. In this case, regressions of imports on preferential
tariffs recover the effect of tariff eligibility rather than the effect of the effective tariff. In the language of
the treatment effects literature, the standard tariff regression identifies an intent-to-treat effect.

With partial utilization, preferential tariff assignment affects trade outcomes only through the subset
of firms that actually claim the preference. This is a one-sided non-compliance setting: firms in MFN
countries never receive treatment, while firms in PTA countries may or may not use the preferential tariff.

In aggregated data at the country or country-product level, compliance is naturally summarized by
the preference utilization rate, defined as the share of imports entering under the preferential regime. The
PUR therefore measures the fraction of imports that actually receives the treatment. The effective tariff
change faced by exporters at the product-level is given by the tariff reduction multiplied by the PUR.

To recover the elasticity of imports with respect to applied trade costs, [ adopt an instrumental variables
approach. The change in preferential tariffs induced by a PTA provides variation in tariff assignment, while
the interaction of the tariff change with the PUR captures the treatment effectively received.

Focusing on changes from the period before to the period after the entry into force of a PTA, the

reduced-form eligible-tariff regression is given by:

Aln My; = o + aj + PSP AN (1 + tariff;) (2)

This regression captures the effect of tariff eligibility. Under standard assumptions and a constant-elasticity



trade structure, the eligibility coefficient satisfies:

IBEligible = % m

where ¢ is the structural elasticity of imports with respect to tariffs and PUR is the average preference
utilization rate in the sample. As a result, ignoring partial utilization leads to an attenuation bias and
makes estimates sensitive to the in-sample average PUR.

To recover ¢, I estimate the following IV specification:

Aln My; = oy + aj + PV [PUR,; x Aln(1 + tariff;;)] (3)

instrumenting the interaction term with the tariff change itself:

PURZ] X A]n(l + tariﬁ}j) = o5 + o7 +7A ln(l + tariﬂ’ij) (4)

This IV estimator recovers the local average treatment effect of tariff reductions on trade flows — that
is, the elasticity of imports with respect to the tariffs effectively applied.

The identifying restriction here is that, conditional on the fixed effects, tariff preferences affect imports
only to the extent that they are utilized. This exclusion restriction appears quite natural. As Ornelas
(2016) put it, ‘... preferences can promote exports only if firms use them’.

The validity of this IV strategy rests on three conditions. First, instrument relevance requires that
tariff changes generate sufficient variation in the effective tariff reduction (PUR x tariff change). This
is ensured mechanically: firms can only utilize preferences that are offered, and larger tariff reductions
create stronger incentives for utilization.

Second, the exclusion restriction requires that tariff eligibility affects trade flows only through actual
utilization. While ‘news effects’ or reduced uncertainty could theoretically provide alternative channels,
the primary mechanism in structural gravity models operates through changes in the effective price of
traded goods, which depends on utilization.

Third, the instrument must be exogenous to unobserved determinants of import growth. While a
country’s own PTA tariff schedules may reflect political-economy considerations — with more competitive
or sensitive sectors receiving slower liberalization — I address this concern by instrumenting the effective
tariff change using statutory tariff changes from other PTAs negotiated by different country pairs. These
‘external’ tariff schedules are plausibly uncorrelated with the focal country’s sector-specific import shocks
while remaining strongly correlated with its own tariff changes through the common structure of PTA

liberalization.



Finally, monotonicity is a standard assumption in the LATE framework that ensures the IV estimate
captures the treatment effect for compliers rather than an average of opposing behaviours. In this context,
it requires that preferential tariff eligibility does not induce firms to avoid utilization — a condition naturally
satisfied since claiming preferences is a cost-minimizing choice when tariff savings exceed compliance costs.

The logic above can also be derived from a heterogeneous-firm model of trade with fixed costs of
accessing preferential tariffs, as in Demidova and Krishna (2008). In such a setting, only a subset of firms
use the preferential regime, while others continue exporting under MFN tariffs. Total imports are therefore
the sum of MEFN and preferential imports. This implies that the response of aggregate imports to a tariff
reduction depends both on the elasticity of firm-level sales and on the share of trade flows that actually
benefit from the preferential tariff. The latter object is directly observed in the data as the preference
utilization rate (PUR).

Under standard assumptions in the international trade literature — CES preferences, unbounded pro-
ductivity, and ordered export cutoffs — the log-derivative of imports with respect to the tariff margin
equals the structural trade elasticity € multiplied by the PUR. As a result, regressions that relate imports
to preferential tariffs but ignore utilization recover an elasticity attenuated by the average PUR in the
sample.

Appendix A.1 formally derives this result and shows how the IV estimator used in this paper recovers

the structural elasticity of imports with respect to tariffs.

3.1 The empirical model

This section presents the empirical specification used to estimate the trade elasticity accounting for the
partial utilization of tariff preferences. The estimating equation explicitly incorporates preference utiliz-
ation rates (PURs) as a measure of compliance. It is also consistent with a theoretical framework where
heterogeneous firms self-select into the preferential tariff regime as presented in the Appendix.

The estimation is done on imports of the European Union by partner and product, including both im-
ports from Free Trade Agreement (FTA) partners (the treatment group) and MFN countries, representing
the control group (see Section 4 for more details on the dataset).

I estimate the dynamic response of imports to tariff liberalization using local projections. This approach
is well suited to the EU trade agreements considered here, as tariff reductions are phased in over time and
preference utilization increases gradually following entry into force. The local projections approach has
two key advantages in this setting. First, it allows the trade elasticity to vary flexibly over time without
imposing a parametric structure on the adjustment path. This is important because import responses may

differ in the short and long run. Second, it naturally accommodates the staggered and phased-in nature
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of FTA tariff reductions, allowing each horizon A to capture the cumulative effect of liberalization from

the entry into force. The baseline regression is:

AM1n Myije = ozzf + a?t + af}t + B (PURvij,t—i—h x AP In Tvijt> + uﬁijt (5)

where APzy = x4y, — x4_1. The dependent variable in equation (5) is the log-change in imports between
t — 1 and t + h for a given product v, exporter ¢ and importer j. The fixed effects absorb exporter-time,
importer-time, and product-time shocks.

The key regressor is the interaction between the tariff change and the preference utilization rate
at horizon {+h. For MFN countries, tariff changes are zero by construction. For FTA partners, tariff
changes are measured relative to MFN tariffs in the period prior to entry into force, so that A" In Toijt =
In (Tﬁﬁih / T%ﬁ ]1V ) represents preferential-MFN tariff ratio. This term also represents the log of the tariff
margin at time ¢+h.

Note that the PUR for the pre-treatment period is not defined, as the FTA was not in place. When
estimating (5) in the pre-treatment horizons, I use the PUR of the first FTA period.

Estimating (5) presents three econometric challenges. First, the PUR is mechanically endogenous, as it
is constructed from trade flows at horizon {+h. Second, preferential tariff schedules may be endogenous to
exporter-product characteristics. Third, tariff liberalization is staggered across agreements and products.
I address these issues jointly using an instrumental-variables local projections framework.

The interaction term PURy;j4p X AM1n Tvijt, Which measures the actual treatment received, is in-
strumented with the initial tariff change A°In Tvijt, Tepresenting treatment assignment. This mirrors the
standard LATE setup: treatment assignment (tariff eligibility) instruments actual treatment (applied tar-
iff reductions scaled by compliance). The use of the initial change in tariffs is done in line with the local
projections literature on the estimation of cumulative multipliers (Jorda and Taylor 2025). Intuitively,
instrumenting the h-horizon change in the policy with its initial change allows to account for the dynamics
of the policy roll-out, which in our case is given by the staged tariff reductions over time.

A remaining concern is that preferential tariff reductions may themselves be endogenous to exporter-
product characteristics, for instance if the EU liberalizes more slowly in sectors where a given partner is
particularly competitive. To address this type of endogeneity, I instrument the initial tariff change for
country i and product v with the average initial tariff change granted by the EU to other FTA partners

in the same product, adopting a leave-one-out strategy. The instrument is defined as:

A’In Tfi‘;t =n! Z A%In Ty (6)
i i
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where n~! is the number of FTAs minus one. With a little stretch to notation, the time index t on the
right-hand-side of (6) indicates the time of entry into force of the FTA, not a real time. These initial tariff
changes have a strong predictive power for those of the four FTA countries considered in the estimation
sample, and they remove the possible exporter-specific endogeneity of preferential rates.

The identifying assumption is that tariff liberalizations reflect common EU negotiating templates and
sector-level liberalization schedules that are largely harmonized across FTAs, generating cross-agreement
correlation in tariff reductions. At the same time, other countries’ tariff preferences are not linked to the
competitiveness of a given exporter. Conditional on the fixed effects, tariff changes granted to other FTA
partners should not directly affect imports from country i, except through their predictive power for the
tariff schedule applied to 7.

Finally, tariff liberalization is staggered across agreements and products, both because FTAs enter into
force at different dates and because tariff reductions are phased in within agreements. To address this issue,
I adopt a local projections difference-in-differences design in which, at each horizon h, treated observations
are units whose preferential tariff reduction begins at time ¢, while the control group consists of units that
have not yet experienced any tariff reduction by ¢{+h. Units already treated prior to ¢ are excluded from the
comparison set. This ensures that identification relies exclusively on comparisons between newly treated
and not-yet-treated units, avoiding contamination from already treated observations.

The approach follows recent advances in difference-in-differences estimation with staggered treatment
timing (Callaway et al. 2024; Sun and Abraham 2021; Dube et al. 2025). The key insight is that valid
comparisons require contrasting newly treated units against clean controls that have not yet been exposed
to treatment. By excluding already-treated observations and focusing on the timing of treatment initiation,
the estimator recovers an interpretable average treatment effect at each horizon that is not contaminated
by treatment effect heterogeneity across cohorts.

The local projections framework integrates naturally with this design. At each horizon A, the regression
estimates the cumulative effect of tariff liberalization h periods after entry into force, allowing the trade
elasticity to evolve flexibly over time. This is particularly valuable given that both tariff reductions and
preference utilization rates adjust gradually: firms may take time to learn about preferences, adjust their
production to meet rules of origin, or renegotiate contracts. The horizon-specific estimates 5" therefore
capture both the direct price effect of tariffs and the dynamic adjustment of trade flows.

This local projections difference-in-differences design is inspired by Dube et al. (2025). However,
I extend their approach by allowing treatment intensity to vary over time to account for the gradual
phase-in of tariff preferences. The estimator therefore combines the LP approach to estimate cumulative
multipliers (Jorda and Taylor 2025, section 4) together with the staggered diff-in-diff design of Dube et al.
(2025).
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To summarise, the empirical approach involves the estimation of (5) instrumenting the actual treatment
PUR;j 1+ X AP ln Tvijt With the average initial tariff change granted by the EU to other FTA partners,

and subject to the following sample-selection to deal with staggered adoption:

AlnTyji—p = O0fork > —h control )
Aln Tvijt 7 0and Aln Tviji—k = 0fork > 1 treatment
Appendix B provides full details on the I'V strategy, the sample construction, and the treatment timing
restrictions.

For comparison, I also estimate the classic eligible-tariff regression that ignores preference utilization:

h h, h h h h h
A" In Myije = ogy + oy + Ay + Bgligible D I Tvije + Uy (8)

estimated using the same IV strategy and sample selection. As shown before, this specification recovers
an intent-to-treat elasticity equal to the structural elasticity multiplied by the average PUR. From the
estimation of (5) and (8) we expect to find:

gl — Bgligible
PURy,

The next sections presents the data used and the empirical results.

4 Data

This section describes the data sources, sample construction, and key features of tariff reductions and

preference utilization rates used in the empirical analysis.

Data sources: The imports data by tariff regime are obtained from Eurostat Comext at the CN 8-digit
level. T retain only “normal” imports, excluding inward and outward processing trade as these flows are
subject to tariff rebates, and construct total imports and preference utilization rates (PURs) for each
exporter-importer-product-quarter observation.

Tariff data are from the TARIC database and aggregated from the 10- to the 8-digit level following
Nilsson (2011). T extract MFN and preferential tariffs as well as special duties (anti-dumping, countervail-
ing, safeguards). Start and end dates allow me to reconstruct the staging of FTA tariff reductions over

time.
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Selecting the sample: The sample covers quarterly EU imports at the CN 8-digit level from 2009-2024
for the 26 EU member states (excluding Croatia and the UK due to changes in membership).

I focus on FTAs that introduced a discrete transition from MFN to preferential tariffs. Most EU FTAs
are excluded because partner countries already enjoyed preferential access prior to the agreement (e.g.,
GSP schemes). I further exclude agreements entering into force before 2002, because data on imports by
tariff regime are not available before 2002. This leaves four FTA partners: South Korea, Canada, Japan,
and Singapore.

As a control group, I include six MFN exporters (Australia, China, Hong Kong, New Zealand, Taiwan,
and the United States) which face stable MFN tariffs throughout the sample. Although China was formally
eligible for GSP until 2015, its utilization rate after 2003 is below 1%, and it is therefore treated as MFN.

Product classifications change over time. I construct a time-consistent product panel following Boehm
et al. (2023), retaining only product codes with a one-to-one correspondence over time. Products that
split or merge exit the sample at the time of reclassification. Approximately 77% of CN codes in 2009
have a one-to-one match through 2024.

For each FTA, I further restrict the sample to products that existed prior to the agreement’s entry
into force, ensuring that tariff changes can be clearly attributed to the FTA.

Finally, T exclude (i) products subject to special duties, (ii) products with MFN tariff changes, and
(iii) products with seasonal tariffs. These restrictions ensure that identification relies exclusively on FTA-

induced tariff variation.

Data description: The four FTAs entered into force at different point in times, and granted similar but
not identical tariff preferences. The agreement with Korea entered into force provisionally in July 2011
(and fully in 2015). The EU-Canada FTA started in September 2017 and the one with Japan in February
2019, while the Singapore agreement entered into force in December 2019.

Table 1 reports the summary statistics of the variables used in the estimation. However, given the
presence of dynamics in the tariff changes and the PUR, the figures below provide a more informative

picture of the data.
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Table 1: Summary statistics

variable count mean std min p25 median p7o max
In(imports) FTA 5346684 8.364 3.031 0.000 6.155 8.278 10.487 20.830
In(imports) MFN 13113515  9.154 3.113 0.000  6.903 9.214 11.383 22.732
Sub-sample with tariff preferences

PUR 2194112 0.251 0.399  0.000  0.000 0.000  0.521  1.000
PRF tariff 7873845  0.193 1.208 0.000  0.000 0.000  0.000 62.400
MFN tariff 7873845  5.621 3.946 0.700  2.700 4.500  7.500 74.900
Sub-sample of initial tariff changes

Aln(1 +tarif f) 376794 -0.036 0.034 -0.559 -0.052  -0.027 -0.012 -0.000
Aln(l + tarif f) IV 376794 -0.036 0.037 -0.559 -0.058  -0.027  0.000  0.000
PUR 98074 0.114 0.283 0.000 0.000 0.000  0.000  1.000
PUR xAln(1 + tarif f) 98074 -0.003 0.012 -0.199 -0.000  -0.000 -0.000 -0.000

Figure 2a shows the average tariff rate since the FTA entry into force. Prior to the FTA, the average
tariff was about 4% for all countries.
reduction was phased in more slowly. Canada had the largest immediate reduction, liberalizing about
98% of the tariff lines immediately (note: the figure is computed on products for which there are positive
imports at any time during 2009-24, hence excluding products which are never imported).

Figure 2b shows the evolution of average PURs following FTA entry into force. Utilization increases

gradually and stabilizes after roughly three years, but remains low on average — below 40% for Korea and

below 5% for Singapore.?

In terms of tariff reductions, Singapore stands out as its tariff

?Trade-weighted PURs are substantially higher, reaching over 80% for Korea and above 60% for Japan. This gap reflects

the concentration of preference use among larger exporters.
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Figure 2: Tariffs and Preference Utilization Rates Over Time

(a) Average tariff over time (b) Average PUR over time
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Source: author’s elaboration of TARIC and Eurostat data. The preference utilization rates are computed excluding products

with a zero MFN tariff or no preferential tariff margin.

The dynamics of the PUR over time will reflect two mechanisms. First, the staging of tariff reductions
naturally suggests that, as more tariff preferences become available, more firms will be able and willing to
use them. Second, even for immediate and one-off tariff reductions, PUR can take time to adjust due to
learning (Krishna et al. (2025)) and possibly to knowledge diffusion about the FTA. It might also reflect
the time taken to adjust supply chains in order to meet the rules of origin.

To assess the dynamic relationship between tariff liberalization and preference utilization, I estimate
local projections of PURs on tariff reductions. This is done with a version of (12) where the PUR as the
dependent variable, and restricting the sample to FTA partners only. Figure 3 shows that PURs respond
strongly in the first two years following liberalization and then stabilize, consistent with both tariff staging

and adjustment frictions.
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Figure 3: Response of PUR to tariff liberalization
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The figure reports the coefficients of a local projection regression of preference utilization rates on tariff changes, together

with the 95% confidence interval. The estimation is done on the sample of FTA partner countries.

5 Results

This section presents the econometric results. I first consider a binary treatment indicator, which equals

one in cage of tariff liberalization, and then move to the estimation of the trade elasticity.

5.1 Effects of tariff liberalization on liberalized products

I start by estimating the average effect of tariff liberalization using a binary treatment indicator, which
brings us closer to the standard micro-econometric settings. Let D;,; be a dummy that equals one if
product v from country ¢ faced an FTA tariff reduction in period t and zero otherwise. I estimate a Local

Projections Difference-in-Differences regression (Dube et al. 2025):

A" In Mij = ’VﬁhgibleADwt +yAIn Mijo—1 + afy + O‘?t +al + e?jvt (9)

where A" In M 1s the log-change in imports between t—1 and t+h, and the fixed effects absorb exporter-
time, importer-time, and product-time shocks. This regression captures the effect of being eligible for
preferential tariffs, which is an intent-to-treat effect, not the effect of effective tariff usage.

To account for partial utilization of the preferential tariff, I define the applied treatment as the inter-
action of the dummy with the preference utilization rate (PUR), ADjy; x PUR;y 144, and instrument it
with ADjy:
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A" In Mijor = Yegective (ADive X PURjyp10) + YA In Miju—1 + oly + ol + oy + €, (10)

Aggregated at the product level, compliance is measured by PUR rather than a binary indicator, so
this specification recovers a weighted Local Average Treatment Effect, with more weight on larger firms.
Standard LATE results imply 12 ive & 'Ygligible /PURy,.

Figure 4, illustrates the results. The eligibility model ignoring PUR reports smaller effects, while the
effective-tariff model accounting for PUR shows larger coefficients, consistent with the theoretical relation
above. Figure 4c plots the ITT coefficients divided by the average PUR at each horizon, demonstrating

near-perfect overlap with the effective-tariff estimates.

Figure 4: Effects of tariff liberalization on liberalized products

(a) Eligibility model (b) Effective-tariff model (c) Comparison of models
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The figures report the local projection difference-in-differences estimates for the effects of tariff liberalization, together with
their 95% confidence intervals. The dependent variable is horizon-change in the log of imports, and tariff liberalizations are
identified with a dummy that takes value of one if a country-product saw an FTA tariff change, and zero otherwise. Figure
4a reports the results for the eligible-tariff regressions of model (9), which do not account for the preference utilization rate.
The results in Figure 4b are based on model (10), where the tariff liberalization dummy is interacted with the preference
utilization rate and instrumented with the tariff liberalization dummy. Figure 4c compares the two models, reporting the

coefficients of Figure 4a divided by the average preference utilization rate at each horizon, and the results of Figure 4b.

5.2 The tariff elasticity

Figure 5 reports the results of the estimation of the tariff elasticity. In Figure 5a, the elasticity is estimated
using the tariff as the independent variable, without accounting for the preference utilization rate. Figure
5b uses the interaction of the tariff change with the PUR, as in model (5). In both cases, the independent
variable is instrumented with the average initial tariff change of other EU FTAs, and regressions include

the one-period lagged change in imports.
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The eligible-tariff model yields elasticities consistent with the literature: roughly -1 at horizon zero,
increasing over time and reaching -3.5 seven years after FTA entry into force. In contrast, the effective-
tariff model produces substantially larger elasticities: around -6 in the first two years, reaching -12.6 by
horizon 28.

First-stage regressions are highly predictive, with F-statistics exceeding 1,000 across models and hori-
zons. Detailed first-stage coefficients are reported in the Appendix.

According to the discussion presented in Section 3, the coefficient ﬁﬁligible of the model not account-
ing for PURs represents an eligible-tariff elasticity, equal to the structural trade elasticity e multiplied
by the average PUR. The coefficient $" of the effective-tariff model recovers the structural elasticity,
Bgligible/ PURy, = p".

Figure 5c¢ illustrates this relationship. The effective-tariff elasticity closely tracks the eligible-tariff
coefficient divided by the average PUR at each horizon, confirming the theoretical expectation. Minor
deviations appear at the latest horizons.

These results confirm that, when tariff variation arises from FTAs and PURs are below 100%, regres-
sions of imports on tariffs without accounting for utilization recover only an intention-to-liberalize effect.
Accounting for PUR allows recovery of the structural trade elasticity, in line with the LATE interpretation

of partial compliance.

Figure 5: Estimates of the dynamic tariff elasticity
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The figures report the local projection difference-in-differences estimates for the tariff elasticity, together with their 95%
confidence intervals. The dependent variable is horizon-change in the log of imports. Figure 5a reports the results for the
eligible-tariff elasticity of model (8), which does not account for the preference utilization rate. The results in Figure 5b are
based on model (5), where the tariff change is interacted with the preference utilization rate and instrumented with the tariff

change itself. Figure bc compares the two models, reporting the coefficients of Figure 4a divided by the average preference
utilization rate at each horizon, and the results of Figure 5b.
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5.3 Additional results and robustness tests

I perform three robustness exercises to assess the sensitivity of the estimated tariff elasticity:

Alternative lags of the dependent variable: The baseline specification includes one lag of the change in
log imports. I re-estimate the model (5) controlling for three and seven lags. The results (Figure 13) are
very similar to the baseline. The specification with seven lags yields slightly more stable elasticities for
horizons 20-28, stabilizing around 10.

Alternative IV strategy: The baseline uses a leave-one-out instrument based on the initial tariff changes
of other EU FTAs. Omitting this instrument produces slightly smaller elasticities, although the overall
dynamic pattern remains largely unchanged (Figure 13).

Heterogeneity by tariff size: The structural model (Appendix A.1) suggests that larger tariff reductions
may generate larger elasticities due to a non-constant extensive margin elasticity. To explore this, 1
split products into above- and below-median tariff changes and re-estimate the effective-tariff regressions.
Results are shown in Figure 6. Elasticities for small tariff cuts are noisier, reflecting lower variation in
both the tariff change and the PUR. In contrast, larger tariff cuts yield more stable estimates, closely
aligned with the baseline. Across the 29 horizons, 62% of estimates for large tariff cuts exceed those for
smaller cuts in absolute value, providing suggestive evidence for the hypothesis that larger tariff reductions

generate larger elasticities.

Figure 6: Heterogeneous elasticity by tariff margin
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Overall, the robustness checks confirm the baseline finding, as well as the intuition that a regression
of imports on statutory tariffs — without accounting for the partial uptake of preferential tariffs — recovers

an elasticity with respect to eligible tariff changes rather than the effective tariff actually faced by firms.
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In contrast, using an IV framework in line with the LATE literature, we can recover the effective-tariff
elasticity, which is equal to the eligible-tariff elasticity divided by the average PUR of the estimation
sample.

The next section discusses the mapping of econometric estimates to structural models of trade, arguing

that the effective-tariff elasticity rather than the eligible-tariff one is the relevant object for trade models.

6 Implications for quantitative modelling

The previous sections established that tariff-based estimates identify different objects depending on whether
preference utilization is accounted for. This section explores the implications of this distinction for quant-
itative trade models.

One of the main motivations for estimating tariff elasticities is their use as inputs in quantitative trade
models. It is therefore essential to clarify what the eligible-tariff and effective-tariff elasticities represent,
and which of the two corresponds to a structural, policy-invariant parameter. Ultimately, the goal is to
identify model primitives that are stable across policy environments.

The eligible-tariff elasticity is a reduced-form object. It combines the structural trade elasticity € with

the average preference utilization rate in the estimation sample:
pEis — ¢ x PUR

Because this elasticity depends mechanically on the in-sample PUR, it is not portable across policy scen-
arios. For example, an eligibility elasticity estimated in a setting with an average PUR of 50% is not
informative for an MFN tariff liberalization or a customs union, where compliance is effectively 100%. As
a result, the eligible-tariff elasticity does not satisfy the Lucas critique (Lucas Jr, 1976): it varies with the
policy regime and cannot serve as a primitive parameter in structural models.

By contrast, the effective-tariff elasticity estimated with the [V strategy identifies a structural elasti-
city €. It captures the true response of trade flows to effectively applied tariffs, and — under the standard
assumption of a constant trade elasticity — it is the appropriate parameter for quantitative modelling.
While heterogeneous treatment effects imply that the effective-tariff elasticity is ‘local’ to firms actually
using FTA tariffs, it nonetheless corresponds to the relevant primitive of models with trade-regime hetero-
geneity. Crucially, this elasticity is stable across policy environments: accepting the existence of a fixed ¢,
the effective-tariff elasticity remains the same whether estimated in samples with average PURs of 10%),
50%, or 100%.

The modelling implication is straightforward. Partial uptake of tariff preferences should enter through

21



the effective tariff change, not through the elasticity. Standard practice implicitly, and perhaps unwillingly,
scales down the trade elasticity. Because import responses are non-linear in tariffs in standard trade
models, rescaling the elasticity leads overprediction of the effects of tariff liberalization. Theory-consistent
modelling requires adjusting the tariff reduction itself by the relevant preference utilization rate, while
keeping the elasticity as a policy-invariant structural parameter.

The remainder of the section illustrates these points in the context of the EU-Japan trade agreement.
I first relate the estimated elasticity to standard trade models and discuss how preference utilization can
be incorporated. I then present a quantitative exercise using two modern general equilibrium models: one
that (incorrectly) scales the elasticity to capture partial uptake, and one that (correctly) scales the tariff

change itself.

6.1 Interpreting the elasticity

Costinot and Rodriguez-Clare (2014) show that many micro-foundations for trade models deliver similar
general-equilibrium counterfactuals. In models with perfect competition, or imperfect competition with
homogeneous firms, the key parameter is the trade elasticity o, which governs the intensive-margin response
of trade flows to trade costs.

In models with firm-level heterogeneity a la Melitz (2003), two margins matter: the intensive margin,
still governed by o, and the extensive margin, governed by the parameter 6. In these settings, the
elasticity of imports with respect to tariffs differs from the elasticity with respect to iceberg trade costs
(e.g., transport costs), because tariff revenues are collected by the importing country.

Since the partial uptake of tariff preferences reflects firm-level heterogeneity, evaluating FTAs in struc-
tural models requires understanding both margins. It is therefore useful to have a sense of the magnitudes
of ¢ and 6.

Under the standard Melitz-Pareto model, the total tariff elasticity can be expressed as 06/(c — 1),
where 0 represents the Pareto shape parameter of the firm productivity distribution. In practice, we want
to have an idea of the sizes of ¢ and 6. Costinot and Rodriguez-Clare (2014) work with an assumption
that 6 = 1.65 x 0. Crozet and Koenig (2010), using firm-level data, estimate a relation # = 1.4 x ¢ on
aggregate trade flows.

Here, I use the dynamics of preference utilization together with the estimated horizon-specific tariff
elasticities to infer the intensive- and extensive-margin elasticities. Conceptually, the total elasticity at

horizon h can be written as the sum of the intensive and extensive margin contributions:

Total elasticity, ~ o + Ext. margin response from PUR dynamics,,
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To back out values of the intensive and extensive margin, I set up a non-linear system relating the
estimated horizon effective-tariff elasticities to the response of the PUR to a tariff reduction as shown in
Figure 3. The intuition is that extensive margin response can be summarised by a function of the response
of the PUR to the tariff change. In Appendix B.2, I derive an expression for the total elasticity as a
function of the PUR, its response to a tariff change, the tariff margin and o. I then ask what value of o
is consistent with the data.

1 base this analysis on the effective-tariff elasticity specification controlling for seven lags of the de-
pendent variable, which are stable in the last horizons around a value of 10. The non-linear estimation
yields a central value of o = 5.85. This estimate is robust to alternative specifications, including different
lag structures in the local projections and the inclusion of a linear trend.

Under the standard assumption of Pareto-distributed firm productivity, we can express the total tariff
elasticity — which is our estimate of the effective-tariff elasticity — as € = 06/(0 — 1). Targeting ¢ = 10, a
value of o = 5.85 implies a Pareto shape parameter § =~ 8.3. Note that the ratio of these two parameters
is 1.5, right in between the 1.65 considered by Costinot and Rodriguez-Clare (2014) and the 1.4 estimated
by Crozet and Koenig (2010). However, the total elasticity is about twice as large as the one considered

by these authors.

6.2 Quantitative evaluation of trade agreements

This section explores the implications of accounting for PUR in general equilibrium models of trade, looking
at the predicted changes in trade and welfare following the entry into force of a free trade agreement.

Using the eligible-tariff elasticity has implications for policies that imply full compliance by design,
such as customs unions or MFN tariff reductions. In such cases, relying on a low elasticity leads to
underestimation of the effects of tariff changes. But the choice of elasticity also matters for the evaluation
of FTAs where compliance is not automatic, which is the focus of this section.

For modelling FTAs, it is useful to distinguish between two approaches. The standard approach in the
literature (e.g., Caliendo and Parro, 2015) can be interpreted as an eligible-tariff approach: tariff changes
are measured as the full reduction from the MFN to the preferential tariff, and the elasticity used is the
low eligibility elasticity, implicitly scaled by the average PUR. By contrast, the effective-tariff approach —
consistent with a model where firms self-select into the preferential regime — uses the larger effective-tariff
elasticity but scales the tariff change itself by the PUR. In short, the two approaches differ in where the
PUR enters: the eligible-tariff method scales the elasticity; the effective-tariff method scales the tariff
change.

To make the comparison between the two modelling strategies as close as possible, I adopt a Mel-
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itz-Pareto model for the eligible-tariff specification and a version of Demidova and Krishna (2008) for the
effective-tariff specification. Both models feature multiple sectors, no intermediate inputs, and labour L;
is the single factor of production earning wage w;. In both settings, the structural tariff elasticity is given
by e = o /(0 — 1), where o is the intensive-margin elasticity and 6 is the Pareto shape parameter of the
productivity distribution.

The two models share all structural features except for tariff-regime heterogeneity. This regime het-
erogeneity arises as accessing tariff preferences involves an additional fixed cost compared to the standard
MFN regime, but grants lower variable costs through the preferential tariff rates. The fixed/variable costs
trade-off implies that only the most productive firms access the preferential tariff regime. Importantly for
the comparison, the effective-tariff model collapses to the eligible-tariff one under the restriction of no cost
to access preferential tariffs. In this sense, the effective-tariff model nests the standard one.

I first review the prediction of the models in terms of partial effects — i.e., holding income and price

indexes constant — and then move to the general equilibrium setting.

6.2.1 Partial effects

Before turning to the general equilibrium counterfactuals, it is useful to compare the partial equilibrium
predictions of the two modelling approaches. I rely on exact hat algebra, comparing the FTA scenario to
a baseline. Hats denote proportional changes, & = 2’/x; thus # = 1 indicates no change relative to the
baseline.

Let T = 7MFN /7PRE denote the margin between the MFN and preferential tariff, with 7N =
1+ MFN tariff and 77FF = 1 + PRF tariff.

The standard eligible-tariff model predicts predicts the partial equilibrium import response as:
Ay Eligible _ qre®isible _ mex PUR (11)

since this method applies the full tariff change but uses the scaled elasticity e8¢ = ¢ x PUR.

In contrast, the effective-tariff model predicts:

MEffective =1+ (To o 1) s (12)

where s is the (endogenous) size-share of firms that use the preferential regime. While s is not directly
observable, it can be recovered from the observed PUR given ¢ and the tariff margin as shown in (22) in
the Appendix. Importantly, we have s = 0 when PUR =0 and s = 1 when PUR = 1.3

3The measure s can be interpreted as the export share of firms using the FTA if they were to face the same tariff as the
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One could argue that the partial uptake of tariff preferences is accounted for in the scaled elasticity, as
gBligible — o PUR. However, because the import response is non-linear in tariffs, scaling the elasticity does
not replicate the mechanics of the effective-tariff model. As a result, the eligible-tariff model systematically
predicts larger changes in imports than the effective-tariff model.

A closed-form analytical comparison of (11) and (12) is not possible, so I conduct two numerical
exercises. Throughout, I fix ¢ = 10.

I first fix the tariff margin and the utilization rate close to their sample averages (respectively 1.05
and 30%), and consider different values of o from 2 to 6. The eligibility model response, which does not
depend on o, predicts a change in imports of 15.8%. The effective-tariff model instead predicts changes
between 2.8% and 9.5%, depending on o.

Second, 1 experiment with different values of the tariff margin and PUR, fixing ¢ = 5.85. In this set
of evaluation, I consider the PUR and tariff margin structurally related, such that a higher tariff margin
produces a higher PUR. Guided by the results on the response of the PUR to a tariff reduction presented
in Figure (3), I assume a relation PUR = 4 x InT. Letting T vary between 1.02-1.25, the eligibility model
always overpredicts the partial trade effects compared to the effective-tariff model. For the largest tariff
margin of 1.25, the eligibility model over-predicts compared by the effective-tariff model by a factor of 3.4.
The full set of results is reported in Table 3a in the Appendix.

6.2.2 General equilibrium

For the comparison of the general equilibrium effects, I provide numerical results for the EU-Japan trade
agreement, as both parties report data on PUR for the agreement.

The GE analysis is based on a static multi-sector model without intermediate inputs, with firm het-
erogeneity and labour as the only factor of production. Consumption across different sectors is aggregated
with a Cobb-Douglas function. Details of the modelling are reported in the Appendix Section E.

The standard eligible-tariff model is the multi-sector Melitz-Pareto model with tariffs reviewed in
Costinot and Rodriguez-Clare (2014). Although the effective-tariff model does not yield a gravity equation
which is log-linear in tariffs, the general equilibrium counterfactuals can be computed with exact hat
algebra as in the class of models reviewed by Costinot and Rodriguez-Clare (2014).

For the eligible-tariff model, I solve the following system of non-linear equations:

firms not using the FTA.
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(13)

j
/
T

the expenditure share of country j in sector k, and m; represents tariff revenues in country j. The tariff
PRF /_MFN S

ik /Tijk ) and 7, =1
cBligible

change 7;j;, is equal to the MFN/PRF tariff margin for EU-Japan trade (ﬁjk =
for all other countries. Note that the exponent on the tariff change is 1 — as the counterfactual
modelling is done on tariff-inclusive trade flows.

I consider two approaches for measuring the tariff elasticity e™81® In the first case, labelled ‘Eligibility
no-PUR’ T consider Pi#Ple a5 a constant, and fix e™8iPle = g5 /(0 — 1) = 3.5 to target the horizon-
28 estimates from the eligible-tariff regressions reported in Figure 5a. This is the standard modelling
approach.

In the second case, labelled ‘Eligibility+PUR’ I follow the same logic used for the comparison of the
Eligible
ijk

elasticity vary by country-pair, so to reflect the different PURs of EU exports to Japan and EU imports

partial effects, and set ¢ = PUR;j;, X ¢, fixing the structural parameter to e = 10. Here I let the
from Japan. This exercise allows me to incorporate the information on the PUR in the eligible-tariff
model, by scaling the tariff elasticity in relation to the preference utilization rate.

For the effective-tariff model, the system of non-linear equations to solve is:
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Bik (14)

is the tariff margin for EU and Japan trade, while it takes value of one for all
other countries. The PUR enters the equation in the calculation of the shares s;;;, which are computed as
in (22) in the Appendix. The term ¢ is a dummy that equals one if the PUR is 100%, as in such case the
effective-tariff model collapses to the standard one — hence the tariff elasticity is 1 —o6/(c — 1) as ;5 = 1.

Both (13) and (14) are a system of N equations in N unknowns (national income Y;). As one of
the equation is redundant, I set one country as the numeraire with Y; = 1. Prior to running the FTA
counterfactual exercise, | use the model equations to remove aggregate trade imbalances as explained in
Costinot and Rodriguez-Clare (2014).

In terms of the model parameters, for the effective-tariff model I target the structural parameter
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€ = %91 = 10 with the latest horizons elasticity of the seven-lag specification. Based on the results of

o
Section 6.1, I set 0 = 5.85 implying 0 = 8.3. The same values are used for the eligible-tariff model with
the tariff elasticity depending on the PUR.

However, the same set of values for o and 6 do not square well with setting e®ligiPle = 50 /(o —1) = 3.5
in the ‘Eligibility no-PUR’ version. To maintain some consistency with the other modelling designs, 1
keep 0/(c — 1) constant at 1.71 (=8.3/(5.85-1)). We then obtain ¢ = 2.05 and 6 = 1.79. Obviously, the
choice of different parameter values for o and 6 makes the comparison of the two models more difficult to
interpret, and can have a potentially big impact on the welfare effects. For this reason, the most interesting
comparison of between the effective-tariff and the Eligibility+PUR models — the latter accounting for the

PUR in the tariff elasticity. Table 2 summarises the parameter choices.

Table 2: General equilibrium model parameters

Parameter Model
Eligibility no-PUR  Eligibility+PUR Effective-tarift
o 2.05 5.85 5.85
0 1.79 8.3 8.3
tariff elasticity 20 =35 20 x PURjy, -
PUR - data for EU-Japan data for EU-Japan

The counterfactual exercise for the EU-Japan trade agreement is based on trade and production data
from the FIGARO tables for 2018. The data have been aggregated to 34 sectors and 13 countries. 1
aggregated the EU27 to a single country so that the comparison across models is more straightforward.
The tariff data are taken from WITS.

The results of the simulations for the three modelling approaches are reported in Figure 7. Each point
represents the predicted percentage change in exports from EU to Japan (Figure 7a) and from Japan to
the EU (Figure 7b). The blue circles represent the results for the effective-tariff model. The red triangles
those for the Eligibility+PUR model, with the elasticity varying with the PUR. The crosses stands for the
Eligibility no-PUR model with a constant tariff elasticity. For some sectors, the Eligibility+PUR model
overpredicts the trade effects by a factor of 2. Variation across sectors in the overpredictions is due to
sectors having different PURs.

Apart for sectors with no changes in tariffs, for which the trade effects are only the results of GE forces
(e.g., Japan does not have tariffs on motor vehicles C29), the effective-tariff model predicts smaller effects
of the tariff liberalization on exports. Aggregating across all sectors, the Eligibility+PUR model predicts
a 1% more exports from the EU to Japan and 4% more for Japan to the EU than the effective-tariff model

Next, a central question to trade models is the impact of trade liberalizations on welfare. In this class
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of models, welfare can be expressed as real consumption. Changes in welfare can be computed with the

modified ACR formula (Arkolakis et al. (2012)) to account for multiple sectors and tariff revenues:

. 1—m; . —B1/0
¢ = 17—+ T (V) (15)
Ik
where 1::; measures the change in tariff revenues and S\jj,k is the change in domestic consumption shares,

aggregate across sectors with the sectoral expenditure shares 3;;. With tariff revenues, large values of ¢
plays an even more important role in downsizing the welfare effects than in the standard ACR formula,
as welfare also depends on tariff revenues.

My simulations for a tariff-only FTA between the EU and Japan show very little welfare changes,
which are negative for both the effective-tariff and the Eligibility+PUR models, while it is positive for the
Eligibility no-PUR model with a constant tariff elasticity. Anyway, in all cases the welfare changes are
not distinguishable from 1 if we look at the first four decimal places. The reasons for these small welfare
effects are due to the tariff liberalizations removing small initial tariffs (the pre-FTA average across sectors
is around 2%), and the fact that tariff revenues decrease. Indeed, while domestic consumption shares fall
for both the EU and Japan, pushing towards a welfare increase, they are counterbalanced by reductions

in tariff revenues.

Figure 7: General equilibrium trade effects of the EU-Japan FTA, tariffs only

(a) EU exports to Japan (b) Japan exports to the EU
EU to Japan Japan to EU
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The figure reports the predicted general equilibrium percentage changes in exports between the EU and Japan following the
FTA tariff liberalization. Other trade costs are held fixed. The blue circles represent the results for the effective-tariff model.
The red triangles those for the eligible-tariff models with the tariff elasticity depending on the PUR, while the crosses are
for the eligibility model with a constant tariff elasticity.

28



Finally, it is worth noting that for ex-ante evaluations of FTAs, preference utilization rates are not
known. While this is certainly true, the same could be argued for changes in trade costs induced by FTAs,
which are often assumed or somehow estimated. The same can be done with PURs. For instance, analysts
could use machine learning tools, which excel in making out-of-sample predictions, to estimate expected
PURs based on the available data from other agreements given the negotiated tariffs and other product

and country characteristics.

7 Conclusions

The paper reconciles the structural modelling, tariff elasticity and PUR literatures. Recognizing that when
PUR is less than 100% we are in situation of non-compliance with treatment assignment, we can borrow
the tools developed for the estimation of the Local Average Treatment Effect literature. In particular,
we obtain that the standard regression of imports on tariffs exploiting variation in FTA tariff preferences
to estimate the trade elasticity can only recover an intent-to-treat effect, or an eligible-tariff elasticity,
which differ from the structural trade elasticity required for counterfactual modelling. Moreover, as the
eligible-tariff elasticity depends on the average PUR of the estimation sample, it can have little external
validity when applied to different settings than the estimation sample.

Instead, an instrumental variable regression where the effective tariff change, given by the tariff change
multiplied by the preference utilization rate, is instrumented with the tariff change itself (representing
treatment assignment) we can recover the structural policy-invariant trade elasticity. The eligible-tariff
method, which yields an elasticity of 3.5, is biased towards zero by partial compliance. Addressing the
issues yield elasticities between 10 and 12.

The paper also shows the implications of not accounting for PUR in the structural modelling of free
trade agreements. Not accounting for PURs generally leads to an overestimation of the trade effect of a
tariff liberalization, depending on the value of the PUR. Taking the EU-Japan agreement to a multi-sector
general equilibrium model, I find that the standard modelling approach can overpredict the trade effects
by a factor of 2.

While this paper focuses on tariff variation from PTAs and the role of preference utilization, in a
companion study exploiting the UK’s MFEN tariff reform of 2021 (ZTamberi, forthcoming CITP Working
Paper), T find similarly large elasticities. Unlike this paper, the companion paper exploits pre-reform
exposure to MFN tariffs of PTA countries and mechanical changes in the UK’s MFN tariff schedule to
deal with the potential endogeneity of the MFN tariff changes. The convergence in the trade elasticity
values across two independent policy settings reinforces the external validity of my results and suggests

that the true trade elasticity is substantially larger than previously thought.
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The paper calls for a reassessment of the available estimates of the tariff elasticity. It also calls for
modellers of free trade agreements to make a more consistent use of tariff preference utilization. As data
on preference utilization rates are not readily available for all countries, effort should be put in creating a
global PUR dataset.
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Appendix

A Theory

A.1 Representation of the elasticity in a structural model of trade

If we consider a situation in which not all firms use the trade agreement, we necessarily have firm het-
erogeneity. Demidova and Krishna (2008) provide a tractable model of trade with firm-heterogeneity a la
Melitz (2003). As accessing tariff preferences involves an additional fixed costs, only the most productive
firms use the trade agreement. At the same time, we could think of a model where firms, either because
they make different sourcing decisions or because of they differ in their technologies, they might be able
to meet the rules of origins and hence access preferences.

Here I provide some insights without imposing too many restrictions on the supply-side of model. In
order to derive a tractable model, we have to proceed with the assumption that the productivity cutoffs
for exporting under the MFN and preferential regime are ordered, and that the productivity distribution
is unbounded. In addition, I assume CES preferences for consumers as standard in the literature. The
assumptions are:

Al. CES preferences;

A2. Unbounded firm productivity distribution;

A3. The MFN and preferential productivity cutoffs for exporting are ordered.

The model presented below abstracts from trade costs other than tariffs, but these can be easily

introduced and also made different for the MFN and preferential regime. None of these additions would
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change the main result.

MFN
V]

as the cutoff above which firms export under MFN

the one for the preferential regime. I assume that either go% FN < goUPi?F

J
%F N UPZ-?F export under MFN and those with productivity above ¢

under the preferential regime. Or, if go%jp N> ngPi?F E?F

Let ¢ index firm productivity, and define ¢

Z‘?F , so that firms with
PRF
vij

and ¢

and ¢

export

MFN
vij

productivity between ¢ and ¢
, firms with productivity between ¢
export under the preferential regime and firms above QO%F N export under MFN.

In the following exposition, G(¢) denotes the cumulative density function of productivity (which is
unbounded) and D; the CES aggregate demand (including income and price index). To find total imports
from country ¢ to j, we integrate over the productivity distribution. Under the assumption that the MFN
and PRF cutoffs are ordered, we can derive expression (16) independently of which of the two cutoffs is
the largest one.

When <p%F N < @Z?F , imports under the MFN regime are integrated between the two cutoffs:

1 iy .
MMEN — D x N; [G(eDBEY — G(pM )] x / lda x (TMEN
V) J 7 [ ((pm] ) ((pvm )} G(‘PZ?F) . G(S@%jFN) @ngFN ¥ (90) ( v) )
while preferential imports are those of firms with productivity above cpfi?F :
PRF PRF 1 o PRF\~©
M,;;" = Dj x N; [1 - G(%ij )] X PRE 7 dG(p) | x (ij )
1= G(pyis ) Jornr

Then total imports are:

SMFN (_MFN\~% | ~PRF (_PRF\~C
Myij = Dj x N; x [%ij (707 ) + Poip (o ) } =

~ + — Tyj vij
Puij Puij 7 J

Dj X Ni X gém‘j (7’

SMEN  3PRF
MFN)=° Puij Puij (FMFN jzPRF)?
vj

with @yij = f:Z:Z" ©?~1dG(yp) representing and the average productivity over the full range of exporting

MFN  PRF

min __
vij 0 Puij

firms and ¢y = minfp |. The ratios of ¢ represents the size-shares of the firms in each tariff

regime.

MFN PRF
vij  ~ Puij

When instead we have ¢ , MFN imports are:
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MMIN = Dj x N; [1 = G(phHI™)] x

vij

and preferential imports:

| o .
MPRF Dj % Nz [G((,OPRF) G((,OMFN)} % / wofldG(go) % (TPRF)
V1) V1) V1) G(‘PZ?F) G(SOMJFN) WZ?F V1]
Aggregating we obtain the same expression for total imports:
GMFN  GPRF
(o2
Myij = Dy x Ny X g (rH7N) 77 [ vy P (GMPN PR ]
(Pvl] (Pm]

Note that when the minimum exporting cutoff is the MFN one, which is not affected by the tariff margin,
then ¢,;; is not affected either.
Let 545 = @UPZ?F/ Guij and 1 — 54,5 = QOU” / Puij denote the size-share of firms trading under the pref-

erential and MFN regime, respectively. We can express total imports as the sum of MFN and preferential

imports:
Muig = MUY+ MEFF = Dy s Ny x Guig (1= suig) (1) 7 + 50y ()| = (16)
Dj x Ni X @uig (Tl )7 [1+ (T — 1) i) (17)
where Ty;; = M EN £jRF represents the tariff margin. Note that the preference utilization rate is given
by:
MEIRFE T s
PURm‘j _ vij _ vij ovij (18)
Muj 14 (Tgw 1) Suij

Expression (16) tells us that imports under the preferential regime are equal to MFN imports multiplied
by the factor [1 + (T;’U 1) Sypij) measuring the increase in sales due to the lower FTA tariffs and their
utilization. Moreover, (16) tells us that imports are not a log-linear functions of tariffs when an FTA is

present.
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The elasticity of imports to the tariff margin: To study the elasticity of imports to the tariff
margin, I focus on the case where s,;; < 1, so that imports under both the MFN and preferential regimes
are observed. Moreover, I make the additional assumption:

A4. When s,;; < 1, the exporting cutoff for the preferential regime is larger than the MFN one.

Assumption A4 implies that the minimum exporting cutoff is the MFN one, making ¢,;; independent
of the tariff margin. This behaviour occurs when accessing tariff preferences involves some fixed costs as
in Demidova and Krishna (2008). This would be in line with the literature on the PURs, which also finds
some empirical support for the hypothesis that tariff preferences are used by larger exporters.

To see the relation between imports and tariffs, take the log of (16) and differentiate with respect to
In T

0ln My fijsm‘j OSvij ng‘j -1
=0 + Toij =
OlnTysj 1+ (T{,’,] — 1) Swij  OTwij 1+ (T;’” — 1) Svij
o T 8vij Dsvij Tuij  (Tsij — 1) Sui _
1+ (Tg; — 1) svij  OTwij Swig 1+ (T3, — 1) 50
o+ asvij Tm‘j ﬂ?ijsvij _ asvij Tvij ng‘jsvij —o
OTvij Svij ) 1+ (qu’ij — 1) Swij  OTwij Svij 1+ (T{,’ij - 1) Svij

=[o+¢e" (1-T,7)] x PURy; =& x PURy; (19)

vij

where in the second line I multiplied and divided the second term by s,;;, in the third line I collected
the common terms and multiplied and divided the last term by 77, and in the final line I substituted

the definition of the PUR in (18) and defined the elasticity of s,;; with respect to the tariff margin as

Osvij Tvij __ _s 0

OTvij svij  © >0
With the standard Melitz-Pareto assumption, the model becomes the one of Demidova and Krishna

f—o+1

(2008), the extensive margin elasticity is a constant o*%5

(i.e., it does not depend on T7) hence &

becomes a constant equal to 0‘7_6'1. This simplifies the expression to:
Oln My;, 0
# = (0 +€°) x PURy;j = ¢ x PURy;j = U‘i - % PUR,; (20)
vij

Expression (20) tells us that if we regress the log of imports on the log of the tariff, what we can hope
to recover from the tariff coefficient is the combination of the structural parameter € multiplied by the
average preference utilization rate of the estimation sample: BPle =¢ x PUR,;j. This result is in line with
the LATE literature, and shows that S¥18 does not represent a structural parameter.

If we consider the more general derivation in (19), then the tariff elasticity should also vary with the

level of tariff liberalization. In particular, a larger liberalization (high T);;) will have larger extensive
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margin effects magnifying the tariff elasticity. What we can recover then is an average elasticity €.

B Empirical model

B.1 Derivation of the baseline regression model

I rely on local projections to estimate the tariff elasticity in a triple-difference setting with three-way fixed
effects. The approach can be motivated by looking at the change in imports following the entry into force
of an FTA. Based on the theory presented in Section A.1, before the entry into force of the FTA, imports
from country ¢ can only enter under the MFN regime. Letting ¢ — 1 denote the pre-FTA period, we have:

/ —&
Myiji—1 = Avij X Djr—1 % Sipg—1 x Cyp—1 X (Toip V) X €wiji—1
where the capital letters absorb aggregate demand and supply shocks, also at the product level, and €,;;¢—1
is an error term. As the FTA enters into force at time ¢, we can take the ratio of imports at time ¢ + h
relative to t — 1:

Myijren A A R - R
Mm,j,t 1 = Djat-i‘hSLt-i—th,t-&-h (T%ﬂ]\}i) : X [1 + ( ;’i]-’Hh — 1) Svij,t-&-h} X €vijt+h (21)
U'LJ, —

In the estimation, I focus only on products with a constant MFN tariff over the sample period, so that

%%[ﬁ]\,fl can be eliminated. Equation (21) is used to justify the empirical model (5) presented in the main
text. Taking logs we obtain a local projections representation, with the term In [1 + ( gz‘j,tJrh — 1) svij,t-i-h}

approximated with its derivative e (PU Ry;jiqn X AInTyijepn)-

B.2 The intensive and extensive margin elasticities

This section provides the detailed derivation of how the estimated tariff elasticity can be decomposed into
intensive- and extensive-margin effects, and how we recover the structural intensive-margin elasticity o
from the data.

From the structural model of Section A.1, the h-horizon tariff elasticity can be written as:

0ln sy;
h — Z 7 vigh (1 —T9 )
B g + aln Tvij,h UU’h

where:

e o is the intensive-margin elasticity of trade,
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® 54455 is the size share of firms using the preferential tariff at horizon £,

o Tyijn = T%FN/TﬁfF is the tariff margin

e the overline denotes the sample average over products and exporters.

The second term captures the contribution of the extensive margin, i.e., the response of selection into the
preferential regime.

Inverting the definition of the preference utilization rate (18), we have:

PU Ry p,

S .. =
T PURyijn+ (1= PURyijp) Tiijn

(22)

We can then express the elasticity of s,;;; with respect to the tariff margin in terms of the PUR:

Oln Svijh BPUR’h o BPURJZ + Ung’j,h (1 - PURUile) - ﬁPUR’thij,h
8111 Tvij,h PURvij,h PURUZ‘]‘,}Z + (1 — PURm‘jﬁ) Tgij,h

where gPURL — OPUR,;j1/0InT,;; 4 is the coefficient from a LP regression of the PUR on the log of the
tariff margin, as those presented in Figure 3.

Substituting the expression for the extensive margin elasticity into the total elasticity, we have a
non-linear system:
grumn  BPURR 4 0Tz,
PURvij,h PURM']'JL + (1 — PURvij,h) T&j,h

(1 — PURyjp) — BPVMT

Bh = o+ (1 - Tvg;fh) (23)

for h = 1,..., H, where BPURM ig the coefficient from a LP regression of the PUR on the log of the tariff
margin, as those presented in Figure 3. inj7h is the average h-horizon PUR, and Tm‘j,h is the average
h-horizon tariff margin.

Focussing on the post-FTA horizons, we have 28 estimates of 8" that can be related to the LHS of
(23). This gives us a system of 28 non-linear equations where the only unknown is o. I therefore apply

a non-linear least square estimator to find the value of ¢ that minimizes the difference between the RHS
and LHS of (23):

2

GPURL  BPURN 4 gTo (1 — PURy; ) — BPVRITY. )
min [ﬁh o ( 15} B B vij,h ( mj7h) g vij,h (1 . ) (24)
g

PURM']'JZ PURm'j,h + (1 — PURm'j,h) T&jvh

The results of the estimation of (24) are reported in Figure 8, plotting the absolute value of the tariff
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elasticity coefficients (solid black line) and the fitted values from the non-linear estimation (dashed red
line). T also fit a version of (24) including a linear trend (dotted green line). For the tariff elasticity, I rely
on the estimate controlling for seven lags in the log-change of imports, as it exhibits a slightly more stable

behaviour.

Figure 8: Heterogeneous elasticity by tariff margin
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The estimation without a trend yields a value of ¢ = 6.6, and does a fairly decent jobs in tracking
the tariff elasticity estimates. Adding a linear trend improves the fit for the latest horizons, and yields an
estimate for o of 5.3.

Using different specifications of the tariff elasticity model yields similar results. Using the baseline
model with one lag, I obtain ¢ = 6.6 and 4.1 when adding a linear trend. The specification with three
lags gives 0 = 7.2 and 5.3 with a linear trend. The median across all six values if 5.85 (6.6 without linear
trend and 5.3 with the trend).

If we were to take the model of Demidova and Krishna (2008), where only the most productive firms
self-select into the preferential regime and the productivity distribution is Pareto, the tariff elasticity
estimated by (5) is a constant equal to 6o/ (0 — 1), with § being the shape parameter of the Pareto
distribution. With ¢ = 5.85, and a long-run elasticity of 10 we would then have 8 = 8.29.

C Data appendix

This section provides additional summary statistics of the the data.
The main text showed that the average and total PUR can differ substantially across countries. This

differences can derive from multiple sources. Sectoral specialization will be one driver, as well as product-
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specific rules of origin and other factors. 9 shows the average PURs and tariff margins by product groups.
A scatter plot of PUR vs tariff margins indicates a positive correlation between the tariff margin and the
PUR. The tariff margin by itself tells only part of the story, as the utilization rate will also depend on
how easily firms can meet rules of origin. For instance, the relatively high PUR for Minerals is likely to
reflect the low complexity of these products, making it easy to meet the RoOs requirement.

To inspect the relation between PURs and rules of origin, Figure 10 plots the average PUR for Korea
and Canada by type of RoOs.* There are quite some differences between Korea and Canada in terms of
ranking. Wholly obtained rules, which affects Agrifood products, get the highest PUR in Canada but not
in Korea. For Korea, the highest PUR are those with RoOs related to specific processes requirements,
while rules based on the net weight of inputs into the products rank low in Korea but high in Canada.

These differences can be related to the product specialization of each country as well as the type
of technology and input sourcing used by each country. For instance, maple syrup is very likely to be
originating in Canada, less so in Korea. Trying to account for all these factors can be difficult as we would
need some multi-dimensional index. Luckily though, all this information is condensed in one indicator:

the Preference Utilization Rate.
Figure 9: PUR and tariff margins by product groups

(a) PUR by product group (b) Tariff margins by product group (c) PURs and the tariff margin
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Preference Utiization Rate Tariff margin (MFN-preferential) Tariff margin (MFN-PRF)

Source: author’s elaboration of Eurostat and TARIC data. All data reported in the figures refer to 2024.
The bar plots report the average and 95% confidence interval of the preference utilization rate and tariff
margin (difference between MFN and preferential tariff). The scatter plot shows the average PUR by
country and product group plotted against the average tariff margin.

T am grateful to Manuel Tong for sharing the data on rules of origin.



Figure 10: Preference Utilization and Rules of Origin
(a) Korea (b) Canada
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Source: author’s elaboration of Eurostat and UKTPO data. The figure shows the average preference
utilization rate by type of Rules of Origin, together with the 95% confidence interval.

For the product concordance over time, I follow the approach of Boehm et al. (2023). Using the
correlation tables of the Combined Nomenclature (CN) across years, I map products with a 1:1 match
across different vintages of the CN classification. Products that split or merge are considered as individual
products. For instance, if product x in the CN 2011 classification splits into x1 and x2 in 2012, these are
treated as different products. This means that x ends in 2011, and x1 and x2 start in 2021.

This approach can be conservative, but ensures that tariff changes over time do not arise because of
product codes merging/splitting. The procedure will reduce the number of products observed over long
time periods, hence reducing the precision of the long horizon elasticities. However, a quite large fraction
of the products have 1:1 match throughout the whole sample period. Figure 11 shows the fraction of
product codes declarable in any given year over time — i.e., the share of 1:1 matches. For instance, the
line starting in 2010 indicates the products of the 2009 CN vintage. The big jumps occurs with the major

revisions of the Harmonised System classification, which occurred in 2012, 2017 and 2022.
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Figure 11: Product concordance over time
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Figure 12: First-stage regression coefficients
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Figure 13: Robustness: IV and lag specifications

(a) Alternative specifications (b) Comparison of models, controlling (c) Comparison of models, controlling
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D.1 Partial equilibrium effects

This section provides the details of the calculation of partial effects of the eligibility and effective-tariff
models. As a direct analytical comparison of (11) and (12) is not possible, I proceed with two numerical
comparisons.

In the first comparison I hold fixed the tariff margin 7' = 1.05 and the PUR=0.3, which are close to the
sample averages, and look at different values of 0. For the structural parameter ¢, I target the horizons
20-28 elasticities from the regression with seven lags, setting ¢ = 10, giving e®¢iP'¢ = 10 x 0.3 = 3. The
term s,;; is computed as in (22), hence it varies with o.

In the second type of comparison I hold o fixed, but let T" vary. In this case, we should recognise that
the PUR is not invariant to the tariff margin, but increases with 7T'. Targeting the long-run estimates of
the regression of PUR on InT reported in Figure (3), I compute PUR =4 x InT.

For this second comparison, I let the elasticity vary with the PUR. The thought experiment is as follows.
Imagine that we were to estimate the tariff elasticity from different samples, each having a different average
tariff margin and PUR, with the two being related. Then I ask what would be the predicted partial effects
of the average tariff liberalization in the sample. To do so, I fix the structural elasticity e = 10, and
compute the elasticity for the eligibility model as e™igible — ¢ x PUR.

The results of the partial-effect comparison are reported in Table 3. In Table 3a I let o vary. This does
not affect on the partial effect of the eligibility model, which predicts an increase in imports by 15.8%.
The effects predicted by the effective-tariff model are substantially smaller, ranging from 2.9% with o = 2
and reaching 8.2% with o = 6.
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In Table 3b I look at different tariff margins, letting the PUR adjust to the tariff margin and therefore
the elasticity for the eligibility model e®ligible which increases with the PUR. The eligible-tariff model
predicts larger partial effects than the effective-tariff model for every values of the tariff margin. Moreover,
the differences become larger as the tariff margin increases. For a tariff margin of 1.02; the eligibility model
predicts an effect 1.9 larger than the effective-tariff model. When the tariff margin is 1.25, the eligibility
model effects are 3.3 times larger than the effective-tariff ones. If instead we were to consider a constant

elasticity for the eligibility model, setting ligible

= 3.5 to match the results reported in Figure ba, we
would obtain larger partial effects for small tariff margins (+7.2% when the tariff margin is 1.02) and

smaller ones when the tariff margin gets large (+118% when the tariff margin is 1.25).

Table 3: Comparison of partial effects

(a) Changing o (b) Changing the tariff margin
o Partial effect on imports, % Tariff margin PUR  Partial effect on imports, %
Model Model
5 Ehgl’;)ée—Starlff Eﬂect;vg—tarlff Eligible-tariff ~Effective-tariff
3 15.8 43 1.02 0.08 1.6 0.9
1 15.8 56 1.05 0.20 10.0 5.1
5 15.8 6.9 1.1 0.38 43.8 19.5
6 15.8 8.2 1.2 0.73 278.0 91.7
1.25 0.89 632.8 186.2

E General equilibrium modelling

This section explains the general equilibrium modelling behind the results presented in Section 6.

The model features firm heterogeneity in productivity ¢. There are N countries, with the subscripts ¢
indicating the exporter and j the importer, and multiple sectors indexed by k = 1, ..., K. The presentation
follows closely Costinot and Rodriguez-Clare (2014). I start introducing the (standard) eligibility model,
which also serves as the base for MFN trade, and then introduce the modelling of FTAs accounting for
preference utilization rates. As some of the results presented are standard in the literature, I do not show

all derivations step-by-step.
The eligible-tariff model: Each consumer in country j maximises consumption Cj:
C; =TI ¢l 25
j == C% (25)
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where fj > 0 are consumption shares and ), 8j; = 1. The sector-specific consumption is given by:

Cp=|[ e Fa]” (26)

where ¢ > 1 is the elasticity of substitution across varieties. Each variety is sourced from one country

only hence Cjj, = (ZZ Ci(;lzl)/a)ﬁ, with Cjj, = (waQ”k cj7k(w)07_1dw>ﬁ. The associated consumer
) 1]

price index is P; = HszlPﬁgk and the sector price indexes are given by Pj; = (ZZ lej_/:) 7 and P, =
1

(fwegijk pj7k(w)1*"dw> =7 Note that the price index is tariff-inclusive, as it represent the price faced by

consumers in the importing country.

On the production side, firms are heterogeneous in their productivity ¢ and operate in monopolistic
competition. The profit-maximising behaviour gives the optimal price as p;; = ﬁ% Adding bilateral
trade costs d;j% > 1 we have the pre-tariff bilateral price given by p;jr = pirdijx. When selling to market
J, a firm faces a demand c¢;j;, = pi_jgﬁjkEjPﬁ_l. Here Ej is total expenditure in country j and 3;,.E; is
expenditure in sector k.

The firm also faces tariffs denoted by 75, = 1 + tariff;;x. However, while tariff reduce demand by
increasing the price consumers face, the firm does not accrue the tariff revenue, which is collected at the

border. Hence firm revenues from selling to j are:

l—0o l1—0o
Dijk Y o wilijk Y

with profits given by mii(¢) = riji(¢)/0 — wi fijr, where w; f;j;, are the fixed exporting costs paid in

terms of domestic labour. Then the productivity cut-off for exporting is:

1

. o wibijk w; fijro \ 7
g 28

To get total sector-level exports of i to j we integrate firm sales over productivity. Productivity is

distributed Pareto with a cumulative density function G(¢) = 1 — =%, Total tariff inclusive exports can

then be expressed with the sector-level gravity equation:

1— 29 —0+o—1
T My (widir) ™ (wifije) o
k (2
Xijlf = < 1_ a6 _0 —0+to—1 'SjkEj (29)
22:1 Ti’jk571 M’i/ (wllél’]k’) (wlel/]k,) o—1
The tariff elasticity of tariff-inclusive trade is 1— :—fl, where —U‘T—fl is the elasticity that can be recovered
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from the regression of imports on tariffs. As noted in Felbermayr et al. (2013), the mass of entrants M; is
proportional to the fixed labour endowment L;, hence it does not change in comparative statics. Moreover,
as labour is the only factor of production, total revenues are given by total income R; =Y.

Total expenditure in country j is the sum of income Y; = >, >, Xjir/7jit,, where I divide by tariffs

as I defined Xjj;, as tariff-inclusive exports, and tariff revenues tr; =5, >, Tﬁ f“;lXijk. When trade data
ij

are unbalanced, we must also account for the aggregate trade deficit D;. Hence expenditure are:

Ej =Y+ Dj +tr; (30)

Noting that tariff revenues have a recursive structure, we can re-write sectoral expenditure as:

Y:+ D,
Ej="1—— 31
I 1—m (31)
where m; = ), Bk7; i, represents the tariff revenues share, aggregating the sectoral shares 7, = >, Tﬁ’_’fgl
ij,k

The next subsection lays down the model with trade regime heterogeneity, where firms self-select into

using an FTA.

The effective-tariff model: When an FTA grants conditional tariff preferences, not all firms use
them. The following model follows the approach of Demidova and Krishna (2008), which, to the best of
my knowledge, is the only model which accounts for the endogeneity of PURs.

When an FTA is present, firms from country 4 can export to j under the MFN of preferential tariff
regime. If they export under the MEN regime, the firm faces an exporting fixed cost fi; (as in the previous
section) and faces the MFN tariff Ti%FN. [ maintain the index 7 to indicate that for domestic sales (i = j)

the tariff is zero and TZ-%F N = 1. Alternatively, the firm can pay an additional fixed cost fl-];-,fF to access

the preferential tariff regime. If it chooses to do so, it faces the lower preferential tariff Ti];-}fF < Tl%F N,
This setting generates a trade-off between variable and fixed costs, and two possible equilibria arise.

If the fixed costs of the preferential regime are low or the preferential tariff is substantially smaller than
the MFN one, then all firms export under the preferential regime. This is a rather uninteresting case as
the standard modelling of tariffs can capture all the effects. Nonetheless, the counterfactual analysis will
take into account the possibility of all firms trading under the preferential regime, which happens when
the PUR is 100%.

On the other hand, if the fixed costs of the preferential regime are high or the preferential tariff margin
is low, only the most productive firms self-select into using the FTA. In this case, the exporting cut-off for

exporting under MFN is given by (28) with the tariff being the MFN rate:
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mrN [ 0 Wil fijrwio
ko <0 —1 Py > o (~MFN\TC 32
BikE; (Tz’jk )
A firm choosing the MFN regime will receive the following revenues:
MFN o widijk Lo PN
rijk (@) = (U "1 P, ) (i )~ BinEj (33)
while the firm choosing the preferential regime receives:
PRF o widijk ' prey-o
) = (IR ) ) (39

It is easy to add different variable trade costs d;;, for the preferential regime, but in this presentation I

keep the focus on tariffs only. The two regimes also differ in fixed costs: for the MFN regime, the firm pays

fijkw;, while for the preferential regime it pays (fijx + f;;,fF Jw;. These additional costs can be modelled
as additive or multiplicative without loss of generality.
Given the availability of the MFN tariff regime and the higher fixed costs of the preferential tariff

regime, a firm uses the FTA only if:

rint (@) )o = (fije + FLE ) ws > rliEN (@) Jo = fijrws (35)

with equality indicating indifference. To find the cut-off for the preferential regime, replace the inequality

with an equality in (35) and solve for productivity. This gives:

1
o—1 S

PRF o-1
PRF _ 0wl fijrwio fie  fijr
Pijk - =\ 51 Pix MEN) ¢ MFN ;_PRF\’ (36)
J 5jkEj <Tz’jk ) (Tijk Tjk ) -1
MFEN cut-off
Equation (36) shows that the cut-off for the preferential tariff regime is the MEN one shifted to the left
PRF . o—1
by the term [ G Mﬁ%’% Iéj;lfmk)g 1] which represents the trade-off between fixed and variable costs between

the two regimes. This implies that, if the fixed costs of the preferential regime ff;,fF are sufficiently high
or if the preferential tariff margin is sufficiently low, then only the most productive firms choose the MFN
regime.

To derive total imports with an FTA and heterogeneous trade regimes, we have to integrate firm MFN
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F

; M PRF
firms’ sales from ;7

N to ¢ , and preferential firms’ sales from @ZfF to infinity:

ijk
QOZ{?F MFN > PRF
Xou= [ MV @A) + [ B edGe)
MFN PRF
ijk ijk
MFN exports Preferential exports

Similarly, the tariff-inclusive consumer price index for the sector is:

N L RF o
Pir =) / ik N (o, 7MY 704G () +/ Pk’ (g, 777G (p)
i=1 ko 2

Maintaining the assumption of Pareto distribution for productivity we obtain the following expression

for tariff-inclusive MFN exports:

—04o—1
o—1
o widiyr\' 7 0 y l-o —0to—1 SEEE ] fign
XY = (I ) i () ()T 1 (e
oc—1 Pj 0—o+1 MFN /. PRF) _ |
Tijk Tik
(37)
while tariff-inclusive preferential exports are:

l—0o
PRF _ o Wibijk g
Xz]k — (O‘ 1 ij ) ﬁ]kEle

ot
. (r"?RFfiJ (@MFN)iﬂﬁl fign” [ fign
o () (A ()

—0+o0—1

PRF » o—1 . .
Defining s = [ G Mﬁ’]{,’“ = }éf;;k)o 1] , total exports, given by the sum of MFN and preferential exports,
ijk jk -

can be expressed as:

o widir\ 7 0 1-o Cto—1 FMEN o—1
= (L% M. MFN MFN - i .
Xou= (5 E) gy () (o) [“*(R) ] (3

Now substitute the definition of the price index Pj;, and the MEFN cut-off, and re-arrange the last term of
(38) to get the gravity equation:

_ _ o6 —0+o—1 _
. (widijk) O M, (Ti%FN)I e (fijrws)” o1 [1 + (T{;kl - 1) Sijk:|
ijk =

-0 MmN ) AT =fto=1 o—1 Pk (39)
Zi’ (wi/éi/jk) Mi/ (Ti’jk ) (fi/jkwi/) o—1 |:1 + (Ti’jk — 1) Si/jk]

Expenditure is defined as in (30), but now tariff revenues account for the share of imports coming

under each regime:
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Y -1 i
ZZ _MFN (1= PURiji) + = pgr—PU Rk | Xijk (40)
’ij‘ Tijk
with PU R, = XEFF ) X1

Finally, in both the eligibility and the effective-tariff models, a country’s income is given by its sales

revenues:
Yi=> Y Xk (41)
ik

E.1 Counterfactuals

Consider now the counterfactual exercise of two countries signing an FTA. The tariff applied to the partner

country passes from the MFN rate to a preferential rate TJ;,fF For the eligible-tariff model, I maintain

the standard notation of indicating the base tariffs with 7;;; and the new tariffs with 7 ZJ o
Using the exact hat algebra, where & = z'/z, the new income Y, = Y;Y; is equal to the sum of the new

sales Y/ =37, 57, X, ;. For the eligible-tariff model, this gives:

_ o8 N —0 —04+o0—1
o <w5 k) () o1 YV, + D
~ ijk ¥} ? VE¥] + j
YiY; = Z Z )\ijk n A170Lf1 o -0  —6+o-1 ik 1—7 (42)
k 7 Zi’:l )\i/jkTi/jk (wi/éi/]—k) (’U)Zl) o—1 J

where A;j;, indicates the expenditure share X / Ejj. In the standard eligible-tariff model, the new tariff

revenue share can be computed as:

—1
Tijk 3
T _Z/J’] Z ‘77_, Nij ki k (43)

ij,k
while the in the effective-tariff model they are given by:
/PRF 1 ([\/’[CFN _
’L], v, )\
7T - Zﬁﬂ’f Z PURuk +/PRF (1 - PUka) IMFN Aij ki k
z],k zg,k

For the effective-tariff model, the change in income is given by:

48



N =0/, -2 —0to-1 o (ije g2g+(1—tijn) ) —1
(wifsijk) (TZ%FN) )T |:1+ Tijg et ) — 1) sijk

. Y;V; + D
J
YlY‘:ZZA”k ) ( ) — ) Jk 1—x
koJ N =0/ 1-2%  =fto—1 (v ipatg (1=t 5))—1 J
Zi/ Ai’jk (wz’éz’jk) (TZJ>§£N) ! (wl/) o—1 |:1 + <Ti’jk: S ! ik — 1> 5i’jk:|
(44)

where

— , O'(Lijk%'ﬁ‘(l—bijk))—l ;-
U(Lijkil'f‘(l—Lijk))—l L+ <(trl]k> —1]s ijk
1 + - - 1 Sijk =

T..
ijk P 1—u;55))—1
14 <T;’(€L ik o1 +(1—¢ jk)) . 1> Siik

is the change in tariffs due to the FTA, and accounting for the imperfect use of tariff preferences. Note
that if a country passes from MFN to an FTA, Tj;, = 1 as there are no preference in the base state. The
parameter ¢;; is a dummy variable that takes the value of one if the PUR is 100%. In this case, s;j; = 1
and the model reverts to the eligible-tariff one, where a change in the tariff applies to all trading firms
and the elasticity of tariff-inclusive trade is 06/(c — 1) — 1.

For both models, equations (42) and (44) represent a system of N equations in N unknowns (the
national income). By Walras’ Law one equation is redundant, hence we fix a numeraire country with

Y, =1. Alternatively, we can fix world income as the numeraire.
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