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Abstract
Free trade agreements are generally under-utilized. Assuming full utilization overstates the
benefits and overlooks the substantial distortions generated by free trade preferences. This
paper investigates the impacts of rules of origin on FTA utilization rates and on country welfare
in the context in which there is a vertical production linkage between FTA members. I develop
a general equilibrium model featuring the variable and fixed costs of complying with ROOs. A
binding ROO forces exporters to employ more locally produced inputs instead of using the most
efficient manufacturing process. Additionally, firms face fixed documentation costs due to the
administrative process of obtaining certificates of origin. Whether firms utilize an FTA depends
on the tariff benefits net of the extra costs. Both local analytical solutions and global numerical
results show that: (1) as the ROO becomes stricter, the FTA utilization rate decreases and the
dominant extensive margin drives down the wage rate in the downstream country; (2) a slightly
binding ROO encourages regional production, and the welfare effects of ROOs are ambiguous
depending on the elasticity of substitution between varieties.
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Introduction

Free Trade Agreements (FTAs) are one of the most popular forms of trade liberalization in the past
10 years. The World Trade Organization records more than 200 active regional trade agreements
by January 2012. FTAs are designed to promote bilateral trade between participating countries
by reducing tariffs and other trade barriers. The entry into these agreements is expected to be
beneficial for exporters, since preferential market access can help firms export more and earn more
profits. Most analyses so far on the impacts of FTAs assume that these agreements are used by all
exporters. However, recent statistics reveal that the average FTA utilization rate is far below 100
percent, meaning that only a proportion of exporters actually take advantage of FTA preferences.
Why are many exporting firms unwilling to engage in the FTA framework? What are the actual
effects of FTAs on bilateral trade and country welfare?
This paper documents three stylized facts on FTA utilization and the associated costs generated
by rules of origin, which motivates a re-examination of FTA welfare effects in the context of partial
utilization. First, the utilization rates of FTAs are low in general. Most trade within an FTA
region takes place under the MFN tariff rates, rather than under the preferential tariff rates.
For instance, the US Generalized System of Preference (GSP) provides duty-free market access
to developing countries, but 40 percent of imports qualifying for GSP entered the US market
without claiming the tariff benefits in 2008 Similarly, even though the ASEAN-Korea FTA permits
5 percent tariff reduction, only one fifth of Korean exporters utilize the preference (Cheong and
Cho, 2009). This suggests that assuming full utilization would overestimate the benefits of FTAs
on economic outcomes. Second, strict rules of origin could be a reason for low FTA utilization
rates, as it prevents goods that contain high non-regional value content from being eligible for
preferential tariffs, especially in regions where countries have close vertical linkages in production
with FTA outside countries. The methods of origin determination vary across products and across
FTAs, which further complicates the use of FTA preferences. Third, administrative compliance
and documentation costs offset tariff margin attractiveness. Rules of origin are often expensive to
document. Exporters must obtain a certificate of origin from its national government and present it
to the customs authority of the importing government. Herin (1986) shows that the cost of proving
origin leads over a quarter of European FTA exports to pay the MFN tariff, even if the products
satisfy origin. These three facts together suggest the necessity of incorporating the variable and
fixed costs of complying with ROOs into FTA welfare analysis.
In this paper, I develop a general equilibrium model in which utilizing FTA preferences incurs
extra costs and heterogeneous exporting firms endogenously choose whether to be FTA users. ROOs
intend to limit preferences to member parties. Free trade agreements are conditional policies, in
that they require exporters to use at least some level of locally produced inputs. Products are
eligible for zero tariffs only if they are actually produced in the FTA region. Otherwise, the Most
Favored Nation (MFN) tariffs
1
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apply. When the ROO is binding, firms have to deviate from their

MFN tariffs are what countries promise to impose on imports from other members of the WTO, unless the country
is part of a preferential trade agreement (such as a free trade area or customs union). In practice, MFN rates are the
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optimal production strategies and employ more domestic inputs, which generates additional costs,
in order to meet the ROO criterion. Additionally, to claim the trade preference, exporters must
obtain a certificate from its national government attesting that the good has met the ROO. The
certificate should be presented to the customs authority of the importing government to qualify for
the preferential tariff rate. Going through this administrative procedure incurs additional costs,
called fixed documentation costs. Thus, exporting firms face a tradeoff between enjoying lower
tariffs and paying more variable and fixed costs due to complying with ROOs. Heterogeneous
firms in terms of productivity and intensity of imported inputs would respond differently to the
implementation of FTAs, resulting in the general under-utilization of FTAs.
My model differs from previous studies in that it focuses on the case where there is a vertical
linkage in production between FTA participating countries. This is an interesting case for study
for two reasons. First, ROOs can provide hidden protection for producers of intermediate inputs
within the FTA region. The degree of restrictiveness of the ROO could affect compliance costs and
the value chain in the most fundamental way. The downstream country could source intermediate
inputs worldwide, but turn to import from regional suppliers if the agreement sets a strict rule of
origin. For instance, the trade value of automobile parts and intermediate inputs from the US to
Mexico increases dramatically after the implementation of NAFTA (Oliver et al., 2002). AFTA
also promotes trade in intermediate goods between ASEAN countries (Hiratsuka et al., 2008).
Second, such a production connection between countries is important for welfare analysis, since it
rationalizes welfare gains following a slightly stricter rule of origin. The conventional studies argue
that a stricter rule of origin reduces the FTA utilization rate and mitigates the potential benefits
of the preferential trade arrangement. These conclusions are based on the assumption that the
FTA countries trade horizontally differentiated goods and there is no vertical production linkage
between them. However, as we see in the real world, a large amount of FTAs are signed between
developed and developing countries which are good at different stages of production. In such cases,
ROOs are not always bad. A binding ROO could not only effectively protect regional producers of
intermediate goods from import competition, but also raise country welfare when the elasticity of
substitution between varieties are relatively small.
In order to explore the implications of heterogeneous utilization of a free trade agreement,
I show global numerical solutions to the model by using GAMS. The further decomposition of
welfare effects of ROOs is conducted by local comparative static exercise in the neighborhood of
full utilization. The model yields three main results. First, within an industry, more productive
firms choose to comply with ROOs and utilize the preferential tariffs granted by FTAs, and less
productive firms choose to not comply with ROOs and pay the most favored nation (MFN) tariffs.
This is due to the fact that it is more costly for a firm with a lower productivity to switch to more
expensive intermediate inputs produced locally, and the firm, as a result, is less likely to comply
with the rule and claim preferential tariffs. Also, an industry that heavily relies on imported inputs
tends to have a low FTA utilization rate if the agreement sets a small tariff margin, a strict ROO,
highest (most restrictive) that WTO members charge one another.
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and complicated documentation procedures.
Second, the intensive use of locally produced inputs due to ROOs generates distortions in the
labor market. As ROOs become stricter, there are two opposing factors that influences labor
demand. On the extensive margin, the trade preferences will be utilized by fewer exporters. For
those who exported under preferential tariffs before, an exit from the FTA framework leads to a
reduction in the demand for local inputs, since they no longer need to comply with the origin rule.
On the intensive margin, for those who are still using FTA, more domestic inputs are demanded due
to the tightening local content requirement. The overall effect on wage depends on the distribution
of sales of FTA users and nonusers. The local comparative static analysis and the numerical
results show that the extensive margin dominates. The total demand for labor decreases in the
restrictiveness of ROOs. So does the equilibrium wage rate.
Third, regarding the welfare effects of ROOs on FTA participating countries, the elasticity
of substitution between varieties plays an essential role. The welfare level is measured as real
income. The overall effects of ROOs on country welfare can be decomposed into three channels.
One is income channel, in that a stricter ROO generates large distortions in manufacturing process
and forces more exporters to be FTA non-users and pay the MFN tariffs. Thus, the importing
country earns more tariff revenues. Also, labor income changes with ROOs in a general equilibrium
framework. The second channel is through terms of trade. The exporting prices charged by the
firms which are affected ROOs are jointly determined by the restrictiveness of ROOs, domestic
labor cost, and the MFN tariff rates. Higher individual prices benefit the exporting country but
hurt the importing country. The last one is variety channel. The price index of differentiated
varieties decreases with the number of varieties available in the market. Thus, firm entry raises
country welfare. The magnitude of the variety effect depends on how substitutable the varieties
are.
The overall effects of ROOs on country welfare are considered in two seperate cases. If the
elasticity of substitution between varieties is relatively small, both FTA participating countries
experience welfare increase, which is mainly driven by the significant positive variety effect. In such
a case, consumers benefit more from the introduction of new varieties. Resources are allocated to
the more efficient producers and a tighter ROO induces the production of intermediate goods to
move from the outside country to within the FTA area. ROOs help protect regional producers and
promote regional trade in intermediate and final goods. If the elasticity of substitution is relatively
large, the welfare of the upstream country, which is more efficient in producing intermediate inputs,
develops an inverted-U shape relationship with ROOs. When the ROO is slightly binding, the
positive income effect and variety effect outweigh the negative price effect, and as a result, country
welfare increases with ROOs. As the ROO rises further, the distortions in firm production generated
by a strict ROO have a larger impact on product prices and the negative price effect (terms of trade)
is a more important determinant of welfare, implying a decrease of welfare with ROOs. The welfare
of the downstream country declines following a stricter ROO, since variety effect is negatively
correlated to the elasticity of substitution between varieties and the negative terms of trade effect
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dominates. Both local analytical solutions and simulation results confirm these conclusions.
There is usually a hot debate over a suitable rule of origin for each industry before a free
trade agreement is signed. The underlying policy goal of setting ROO is to protect domestic
producers and improve returns to local factors of production. But the actual effects of origin rules
are not well understood. Demidova et al. (2006) and Ju and Krishna (2005) incorporate binding
ROOs which allow firms to escape paying tariffs but involve an additional per-unit cost in order
to satisfy local content requirements. They examine the impacts of FTA on wage in a general
equilibrium framework, and conclude that stricter ROOs reduce the wage while raising the cutoff
for firms invoking ROOs. But their work does not take into account domestic input producers
whom ROOs primarily aim to protect. There is also no attention given to the magnitudes of the
increase in unit cost caused by rules of origin. The other type of extra costs that may prevent
exporters from utilizing FTA preferences is fixed documentation costs. In the literature, Brenton
and Manchin (2003) points out that FTAs are not fully exploited because of the costs of proving
origin and difficulties in passing though customs. A simpler and less demanding system would
make it easier for small companies in developing countries to obtain preferential access to foreign
markets. Cherkashin et al. (2009) argue that firm heterogeneity and higher fixed costs of exporting
due to using FTAs can rationalize partial utilization. But this strand of literature does not consider
firms’ responses to local content requirements in order to be qualified for trade preferences. Neither
the additional variable costs nor fixed costs accompanied with FTAs are negligible in the analysis
of firms’ decisions on the use of FTAs.
The rest of the paper is organized as follows. Section 2 documents three stylized facts on FTA
utilizations and Rules of Origin. In section 3, I derive a partial equilibrium to analyze firms’ decision
on the use of conditional trade preferences and investigate the determinants of FTA utilization rates.
I then turn to a general equilibrium model to examine the role of ROOs in determining wage rate
and country welfare in Section 4. In section 5, I conduct comparative statics analysis to explore
the local effects of ROOs on FTA utilization and welfare. Section 6 reports the simulation results.
Section 7 concludes.

2
2.1

Stylized Facts
Utilization rates of free trade agreements are low

Free trade agreements are designed to promote regional exports and imports by granting traded
goods preferential or even zero tariff rates. Such tariff margins are obviously beneficial to exporting
firms, and therefore most studies on the effects of FTAs on trade and welfare assume all exporters
in the region are claiming preferential tariffs. However, in fact, the utilization rates of FTAs are far
below 100 percent. Utilization rate is defined as the ratio of value of imports granted under FTA
preference to value of imports eligible for FTA preference. Table 1 lists the actual rates of utilization
of several major FTAs. The utilization rates vary considerably from 5.49% to 71.97%, and most
of them are below 50%. For instance, only 20 percent of Korean firms import goods from ASEAN
4

countries under Korea-ASEAN FTA, and 13.45% of exports from Singapore to China utilize the
preferential tariff rates granted by China-Singapore FTA. NAFTA and China-Pakistan FTA are
relatively intensively utilized and the utilization rates are 55% and 71.79% respectively. But none
of them are close to full utilization. In other words, within an FTA area, only a proportion of
exporting firms choose to export under lower tariffs and there are a large amount of products are
not engaged in the free trade arrangement.
Moreover, FTA utilization rates also vary considerably across industries. Under the US Generalized System of Preference (GSP), the average utilization rate across all industries is 60% in 2008.
The industrial level data reveal that the utilization rate in the Electrical Machinery and Equipment
industry is barely 22%, while the rate in the Iron and Steel industry is as high as 85%. The crossindustry variations suggest that factor intensity of production and procurement of intermediate
inputs could be determining factors of firms’ decisions in FTA participation.
In sum, the utilization rates of FTAs are low in general. Most trade within an FTA region
takes place under the MFN tariff rates, rather than under the preferential tariff rates. Assuming
full utilization would overestimate the benefits of FTAs on economic outcomes to a large extent.
It is worth investigating the reasons for low utilization rates and bringing partial utilization to the
related analysis of free trade agreements.

2.2

Rules of Origin hurle is high and varies across FTAs and across products

Free trade agreements are conditional trade policies. The common low utilization rates of FTAs
around the world suggest that in addition to tariff benefits, the associated costs of FTA implementation are substantial. It is the additional costs that prevent eligible firms to utilize the preferential
tariff rates. Rules of origin could be one of them. Rules of origin require that only the products
which are actually produced in the FTA region are qualified for preferential tariff rates. Each
free trade agreement assigns specific rules of origins for goods in each category. Table 2 lists the
product specific rules stated in ASEAN (Annex 3) and NAFTA (Annex 401). There are three main
methods of origin determination. The most strict one requires the products are wholly obtained or
produced in the exporting member state. The second sets a minimal percent of local value content
in the products. For instance, ASEAN FTA testifies the origin of a product if it contains 60 percent
or more regional value content, and NAFTA requires a regional value content of not less than 60
percent where the transaction value method is used or 50 percent where the net cost method is
used. The third method to confer origin is to show that the production taking place within the
region makes substantial transformation to the products so that its tariff heading or subheading is
changed. Considering the fact that most ASEAN countries undertake a great volume of production
along the global value chain, the rules of origin in ASEAN FTA is relatively strict.
All in all, rules of origin are an important part of an FTA and vary across products and across
FTAs. Strict rules of origin could be a reason for low FTA utilization rates, as it prevents goods
that contain high non-regional value content from being eligible for preferential tariffs, especially
in regions where countries have close vertical linkages in production with outside countries.
5

2.3

Administrative compliance and documentation costs offset tariff margin
attractiveness

In addition to the restrictiveness of ROOs, the costs of complying with the procedures of origin
certification are another reason for low FTA utilization rates. Rules of origin are often expensive
to document. Exporters must obtain a certificate from its national government and present it
to the customs authority of the importing government. Going through such an administrative
procedure makes the FTA preferences less attractive. Medalla and Rosellon (2012) conduct a
survey on the typical process for acquiring a certificate of origin. The pre-export verification requires
documentations like company registration, business license, organization code, etc. Processing time
from pre-export verification to issuance of certificate of origin ranges widely, from one working day
(as for Australia and New Zealand) to not more than 30 working days (as for China and Brunei).
Part of the survey results are reported in Table 3. It is the least costly to obtain a certificate
for exporters producing in Australia and New Zealand. The pre-export verification can be done
within one working day or automatically for electronic application. The entire processing time is
within a day. In the case of Korea and Japan, it takes about three working days to complete the
administrative procedure. For other countries, like Laos, China, and Malaysia, exporters have to
wait five to thirty working days to get a certificate.
Large fixed costs are another hurdle for FTA utilization, including learning about FTA provisions and obtaining certificates of origin. Processing time for origin certification varies across
countries. Small and medium size exporters are less able to muster the requisite financial and
human resources than large firms, and therefore are less likely to utilize trade preferences. The
tariff margin attractiveness granted by an FTA is, at least partially, offset by documentation costs.

3
3.1

The Model
Set-up

Consider a free trade area consists of two countries: country A and country B. There are many
downstream firms producing final differentiated goods in both countries, and firm productivities
follow the same distribution. The only difference between the final good producers in the two countries lies in the sources of intermediate inputs. Country A is assumed not to produce intermediate
goods, and final good producers import intermediate goods from either country B or an outside
country, depending on import prices. In country B, there are upstream firms supplying intermediate
goods, and final good producers in that country choose to employ domestically produced inputs.
Differentiated final products can be sold to the other country at a zero tariff rate if the products
meet ROOs. As such, ROOs would affect the productions of exporters in country A only. Since this
paper focuses on the use of FTA, I assume away fixed costs of producing and exporting, meaning
that all firms are active exporters but export to the other country at different tariffs. Labor is
inelastically supplied and perfectly mobile between upstream and downstream firms. The model
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builds on Melitz (2003), to which I add intermediate goods, tariff preferences and fixed costs of
using FTAs.
3.1.1

Preference

On the demand side, the preference of a representative consumer in country j (j = A, B) is given
by a nested Cobb-Douglas utility function:
Uj = Xjα Hj1−α
where
"Z
Xj =

(1)

#1/(1−1/σ)
xij (ϕ)1−1/σ dϕ

.

Ωj

Ω denotes the endogenous set of differentiated varieties sold in country j, xij (ϕ) is quantity
of variety ϕ produced in i and consumed in j, and the elasticity of substitution between any two
varieties within this industry is constant and equals σ > 1. Hj represents the consumption of
homogeneous goods in country j. Homogeneous goods can be traded freely across countries and
its price is normalized to be 1. α is the standard Cobb-Douglas parameter which stands for the
expenditure share on differentiated varieties. As in Dixit and Stiglitz (1977), the demand for variety
ϕ is given by
xij (ϕ) =

αIj
−σ
,
1−σ pij (ϕ)
Pxj

(2)

where pij (ϕ) is the price of variety ϕ produced in i and sold in j, Ij is the representative consumer’s income in country j, and Pxj is a price index of differentiated goods in j such that
R
Pxj = [ ϕ∈Ωj pij (ϕ)dϕ]1/(1−σ) .
Under monopolistic competition, the optimal price for each variety is a constant mark-up over
unit cost. Hence, I have
pij (ϕ) =

σ
τij ci (ϕ) ,
σ−1

(3)

where ci (ϕ) denotes variety ϕ’s variable production costs in country i. τij > 1 is gross tariff rate
imposed by importing country j, and τii = 1.
3.1.2

Production in country A

Final goods X are produced using labor (La ) and intermediate inputs. Since there are no upstream
firms in country A, final good producers import intermediate inputs from country B (Mb ) and/or an
outside country C (Mc ). The intermediate inputs originated from different countries are assumed to
be perfect substitutes, and how intensively the firm uses the imported inputs depends on the ROOs
and import prices. The production function takes a Cobb-Douglas form with constant returns to
scale:
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xa (ϕ) = ϕ

Mb + M c
β

β 

La
1−β

1−β
,

where ϕ denotes a firm’s total factor productivity. Final good producers are heterogeneous in the
sense that they have different productivity draws from the Pareto distribution G(ϕ) = 1 − ϕ−ε ,
where ε measures the inverse of dispersion. A large value of ε implies that firms are less heterogeneous and the market structure is more competitive. Firms produce horizontally differentiated
final goods and each variety is indexed by ϕ ∈ [1, +∞]. To ensure there exists a closed solution,
I assume σ < ε + 1. β stands for the cost share of imported inputs in the production, which is
independent of wage rate and prices of intermediate inputs.
Firms take the prices of inputs as given. Without any additional restrictions, each firm chooses
labor and intermediate goods to minimize unit production costs:
min

{Mb ,Mc ,La }

pmb Mb + pmc Mc + wa La

s.t. xa (ϕ) > 1
Thus, the unconstrained unit production cost can be expressed as
ca (ϕ) =

pβmc wa1−β
.
ϕ

(4)

For simplicity, I assume the outside country C is more efficient than country B in producing
intermediate goods, so that pmb > pmc . The final good producers in country A initially choose
to import inputs from country C. The unconstrained unit cost is decreasing in productivity and
increasing in prices of inputs. Also, the cost share of foreign contents is β. Firms within one
industry differ in productivity and unit cost, but spend the same percentage of production costs
on intermediate inputs produced abroad.
Accordingly, the unconstrained unit demand for labor and the unconstrained unit demand for
intermediate goods are:


1−β
la =
ϕ
β
Mc =
ϕ
3.1.3



pmc
wa

wa
pmc

β
,

(5)

.

(6)

1−β

Production in country B

In the intermediate good sector, labor is the only factor of production, and the products are sold in
a perfectly competitive market. Thus, I have the price of intermediate goods produced in country
B equals costs:
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pmb =

wb
,
amb

(7)

where wb is the wage rate in country B and amb is the labor efficiency in the production of intermediate goods in country B.
Following the same production function as in country A, firms use labor and domestically
produced intermediate inputs to produce final products. The variable cost of producing 1 unit of
output is given by
cb (ϕ) =

pβmb wb1−β
.
ϕ

(8)

As shown in the cost equation, all inputs are sourced from domestic suppliers. Thus, the final
goods produced in country B automatically satisfy the rule of origin, no matter how strict it is. All
the exporters producing in country B would utilize the FTA preferences and export to country A
under zero tariff rates.
Moreover, country B also produces homogeneous goods, which are the numeraire goods in the
model. Producing 1 unit of homogeneous good requires1 unit of labor, and homogeneous goods
can be traded freely across countries. Hence, the wage rate in country B is normalized to be 1.

3.2

Utilizing FTAs

The preferences granted by the free trade agreement are conditional. To be qualified for zero tariffs,
final varieties must satisfy the ROO. Suppose the ROO requires the cost share of local contents
to be no less than γ and 0 < γ < 1. As such, the cost minimization problem for the firm with
productivity ϕ is subject to an additional constraint regarding the source of the inputs:
min

{Mb ,Mc ,La }

pmb Mb + pmc Mc + wa La

s.t. xa (ϕ) > 1
and

pmc Mc
≤ 1 − γ.
pmb Mb + pmc Mc + wa La

Then, the constrained unit production cost can be derived as
cac (ϕ) = λca (ϕ)
where



1,
β
λ= 
β

 (β+γ−1) pmc +1−γ ,
pmb
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(9)

if β 6 1 − γ
(10)
if β > 1 − γ.

λ measures the rise in unit production costs due to complying with ROO. If β 6 1 − γ, the
ROO is not binding. In this case, firms’ productions involves more domestic contents than the
requirement, therefore the second constraint of the optimization problem is automatically satisfied
and firms will stay with their optimal production plans. Comply with ROO does not generate
additional production costs, so λ = 1. If β > 1 − γ, the ROO is binding. That is, firms use more
foreign intermediate goods than the requirement. In this case, if firms intend to utilize the FTA
preferences, they need to deviates from their optimal production strategies by using more local
inputs to meet the ROO. Hence, λ > 1, and it increases with β and γ. The stricter the origin rule
is, the more the unit cost will increase by.
The corresponding constrained demands for labor and intermediate inputs are given by
lac (ϕ) = λla (ϕ) ,

(11)

and
Mcc = Mc C

where C =



1−γ
β

1−β

and

β
Mb =
ϕ



wa
pmb

#β

"


β+γ−1
1−γ

1


pmc
pmb


+1

1−β
B,

(12)
#β

"
< 1 and B =

β+γ−1
β

β


p
β+γ−1+(1−γ) pmb

> 1.

mc

Since the ROO requires more intensive use of locally produced inputs, the constrained demands
for labor and the intermediate goods from country B are greater than in the unconstrained case,
and they increase in the restrictiveness of ROO (γ). In contrast, the demand for the intermediate
goods originating from country C decreases as a binding ROO takes effect on firm production.

3.3

Partial equilibrium

Whether a firm chooses to utilize the preferential tariffs or not depends on the associated benefits
and costs. On the one hand, a firm would charge a lower price and make more sales in the foreign
market due to the tariff reductions. On the other hand, the distorted sourcing of inputs generates
extra production costs. Moreover, firms have to pay fixed documentation costs (fd ) in order to
obtain a certificate of origin and claim the FTA preferences.
Assume there are no fixed costs of production and exporting. If the firm exports under the
MFN tariffs, it needs to pay a per unit tariff τij > 1 to access the foreign market. The profits are
revenues less costs in the domestic and the foreign markets. In particular, the profits of an FTA
non-user can be expressed as:
π1 = πad + πan =

1
1
pad xad +
pan xan ,
σ
στij

(13)

where πad , pad , and xad are firm’s profits, price, and quantity sold in the domestic market, and πan ,
pan , and xan are firm’s profits, price, and quantity sold in the foreign market as an FTA non-user.
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If a firm chooses to utilize the FTA preferences, it pays zero tariff, constrained unit costs, and
a positive fixed documentation cost. Hence, the corresponding profits of an FTA user is given by
π2 = πad + πaf =

1
1
pad qad + paf qaf − fd wa ,
σ
σ

(14)

where fixed documentation costs are paid in units of labor, and πaf , paf , and xaf are the firm’s
profits, price, and quantity sold in the foreign market as an FTA user. Comparing the profits of
FTA users and no-users, there is a tradeoff between optimizing the source of intermediate inputs
and having access to preferential tariffs, given that λ > 1 and τij > 1. Exporters would enjoy a
zero tariff at the expense of using more expensive inputs produced domestically. I assume λ < τ ,
the increase in unit cost due to ROO is smaller than the tariff margin. Otherwise, no one would
utilize the preferential tariffs offered by FTA.
From the individual firms’ perspective, it is the increased profits that motivate them to join the
FTA. Firms are willing to take advantage of zero tariffs if and only if π2 > π1 . The productivity
threshold for utilizing FTA preferences should be the value which makes the firm indifferent between
being and not being an FTA user. That is, π1 (ϕ∗ ) = π2 (ϕ∗ ). Combining the conditions I have
derived above, the critical value is determined by
κf (wa )σ−1 fd
ϕ =
λ1−σ − τ 1−σ
∗

where κ =

1
σσ
(σ−1)σ−1 P σ−1 Ib
xb



1
 σ−1

(15)

and f (wa ) = pβmc wa1−β . κ represents the market demand condition in

the importing country, which is held constant in partial equilibrium analysis. A small value of
κ is associated with a large foreign market size (Ib ) and a low price index (Pxb ), both of which
indicate a strong market demand for variety ϕ. Similar to Melitz (2003), firms with different
productivities end up with different sales patterns. Only firms with productivities above the cutoff
ϕ∗ invoke the preferential tariffs while exporting. If λ1−σ − τ 1−σ > κf (wa )σ−1 fd , the FTA will
be fully utilized. All firms export under zero tariffs and make more revenues due to a lower trade
σ 1−σ Ib
barrier: r2 (ϕ) − r1 (ϕ) > ( σ−1
)
c (ϕ)1−σ κfd > 0, where r1 (ϕ) and r2 (ϕ) refer to export
P 1−σ a
xb

revenues by not using and using FTA. If λ1−σ − τ 1−σ < κfd , ϕ∗ > 1 follows. The FTA is
partially utilized. Firms with productivities smaller than the cutoff would export under the MFN
tariffs. The increase in exporting revenues induced by claiming the zero tariffs is still positive,
but it is much less than the revenue gains in the case with full utilization, since it can be shown:
0 < r2 (ϕ) − r1 (ϕ) <

Ib
1−σ κf .
d
1−σ ca (ϕ)
Pxb

Therefore, assuming full utilization of trade preferences

may overstate the role of FTAs in promoting bilateral trade.
The FTA utilization rate is the fraction of export value that takes advantage of the trade
agreement and pays lower tariffs. In this model, it is determined by the productivity threshold of
using FTA (ϕ∗ ):
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R∞

u =

1

=

r2 (ϕ)dG(ϕ)
R∞
r1 (ϕ)dG(ϕ) + ϕ∗ r2 (ϕ)dG(ϕ)
ϕ∗

R ϕ∗

1
h

τ 1−σ
λ

i
(ϕ∗ )ε−σ+1 − 1

(16)

As shown in (16), the larger the threshold is, the lower the utilization rate is. Thus, if an FTA
sets a large tariff margin, a loose ROO and simple administrative procedures, there will be a low
productivity threshold of utilizing FTA preferences and a high utilization rate. Also, the utilization
rate is relatively high in the industries where imported inputs account for a small cost share and it
is less costly to comply with ROOs.

4

General Equilibrium

Welfare analysis is approachable in a general equilibrium framework. In this section, I present a
general equilibrium model to investigate the welfare effects of ROOs and use GAMS to simulate the
results. Now consider a world comprised of three countries (A, B, and C). Two of them, country A
and country B, sign a free trade agreement in which countries permit zero import tariffs to exports
from the partner country if the products satisfy the ROO. Exporters producing in country A are
affected by ROOs. They have to reduce the use of inputs imported from country C in order to
be qualified for tariff benefits when the ROO is restrictive. Firms have different productivities
in producing differentiated final goods and they select themselves into profitable sales patterns.
Homogeneous goods are traded costlessly across countries in order to keep trade balanced. Since
the firm heterogeneity complicates the computation, I adopt the representation of the average firm
operating in each sale pattern, which is proposed by Balistreri and Rutherford (2011) and simplifies
the model effectively.

4.1

Country A

Country A is one of the participants of the free trade agreement. The labor endowment is denoted
as La . Workers in country A produce final differentiated goods. The documentation costs and the
firm entry costs are paid in units of labor. Workers are also consumers, and the utility function is
given by (1).
4.1.1

Production of final goods

As shown in the previous section, more productive firms choose to comply with the ROO and
export under zero tariffs. I assume the number of FTA non-users is n1 who stick with their original
production strategies and pay tariffs while exporting, and the rest n2 firms are FTA users. The
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average productivity of FTA non-users is denoted by ϕ˜1 and the average productivity of FTA users
is ϕ˜2 . Thus, the unit production costs for two types of firms are
c1 (ϕ˜1 ) =
and

pβmc wa1−β
ϕ˜1

λpβmc wa1−β
c2 (ϕ˜2 ) =
.
ϕ˜2

(17)

(18)

Under monopolistic competition, heterogeneous firms set a constant markup over the unit costs
and the optimal prices for two groups of firms are given by
p˜1j =

στij
c1 (ϕ˜1 )
σ−1

(19)

p˜2j =

σ
c2 (ϕ˜2 ).
σ−1

(20)

and

Accordingly, the demands for the average varieties in the two countries are
q˜1j =

αIj p˜1j −σ
1−σ ,
Pxj

(21)

q˜2j =

αIj p˜2j −σ
1−σ ,
Pxj

(22)

and

where Ij represents consumers’ total income in country j and Pxj stands for the price index of
differentiated goods in country j. The corresponding profits earned by firms can be expressed by
1
p˜1j q˜1j
σ

(23)

1
p˜2j q˜2j − fd wa .
σ

(24)

π˜1j =
and
π˜2j =

The indifference condition for the marginal firm can be derived in terms of the average FTA
user’s revenues and the parameters by linking the average FTA user’s and nonuser’s productivities
and revenues to the marginal firm through the Pareto distribution. The equivalent condition to
the cutoff condition (15) is given by the equation below:

 τ 1−σ 
1ε+1−σ
1−
p˜2 q˜2 = fd wa .
σ
ε
λ

(25)

Moreover, the free entry condition drives firms’ profits down to zero:
X
j=A,B

π˜1j =

X
j=A,B
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π˜2j = wa fe

(26)

The productivity of the marginal exporter and the fraction of FTA users can be linked by
n2 = 1 − G (ϕ∗ ). With this relationship, I can express the average productivities of nonusers and
users in terms of the number of exporters using FTA as

ϕ˜1 = 

ε+1−σ
ε

ε
1 − n2
ε + 1 − σ 1 − n2

and

ϕ˜2 =
4.1.2

ε
ε+1−σ



1
σ−1



1
σ−1



−1

n2 ε .

(27)

(28)

Labor market and income balance

The labor market clearing condition is
La = n1 la

X

q˜1j + n2 (q˜2a la + q˜2b lac ) + na fe + n2 fd

(29)

j=A,B

where na = n1 + n2 is the total number of firms producing in country A, and n1 and n2 are the
number of FTA non-users and users respectively. fe is the units of labor required to hire to enter
the market. Labor demand consists of four parts: the demand by FTA non-users and users to
produce outputs, the demand by all active firms to pay entry costs, and the demand by FTA users
to pay documentation costs.
Following the free entry condition, consumer’s total income is wage payment. Therefore, the
income balance condition is
Ia = wa L¯a .

4.2

(30)

Country B

Country B, the second participant in the FTA, produces and exports to country A differentiated
goods and homogeneous goods H (pH = 1). The labor endowment is Lb . Consumers’ utility is
derived over a continuum of differentiated varieties and homogeneous goods.
All exports originating from country B satisfy the ROO and claim preferential tariffs. The free
entry condition for firms producing in country B implies that
π˜b =

X
1
p˜b
q˜bj = fb wb ,
σ

(31)

j=A,B

where π˜b , p˜b , and q˜bj are the profits, price, and quantity of the average exporter in country B. fb
is the entry costs in country B and is paid by labor. Since all exports from country B are qualified
for zero tariffs, firms charge the same price in the domestic and the foreign markets.
The labor market clearing condition equates labor supply and demand:
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Lb = nb lb

X

q˜bj + nb fb +

j=A,B

n2 q̃af Mb
+ hbp ,
amb

(32)

where nb is total number of exporters from country B, lb is the labor demand by producing 1 unit of
differentiated good, and hbp is the quantity of homogeneous goods produced in country B. Country
B conducts three production activities. The first two terms on the right hand side of (32) indicate
the labor demand by firms producing final goods. The third term is the labor working in the
intermediate good sector, and the last term is the labor demand in the production of homogeneous
goods.
Country B’s total income comes from two sources. One is labor income by producing differentiated and homogeneous goods, and the other is import tariff revenues imposed on country A’s FTA
non-users. The income balance condition is
Ib = wb L̄b +

4.3

τ −1
n1 p˜1b q˜1b .
τ

(33)

Country C

Country C is the outside country. The labor endowment is Lc . People living country C produce
intermediate inputs (Mc ) and export them to country A. The intermediate inputs are produced
using labor only and sold in a perfectly competitive market at the price of pmc =

wc
amc .

Country C

also produces homogeneous goods, and therefore the wage rate is normalized to be one. There are
no consumption and production of differentiated goods in country C. Homogeneous goods are the
only consumption goods.
The labor supply-equal-demand condition yields
Lc = n1 Mc

X

q˜1j + n2 Mc q˜2a + n2 Mcc q˜2b + hcp ,

(34)

j=A,B

where q˜2a and q˜2b are the quantities of outputs sold by the average FTA user in country A and
country B, and hcp is the amount of homogeneous goods produced in country C. A binding ROO
forces FTA users to switch from foreign to local intermediate inputs so that the unit demand for
intermediate goods originating from country C by FTA users is smaller than by non-users Mcc < Mc .
The total income can be expressed as
Ic = Lc wc .

4.4

(35)

Closing the model

The trade and payment systems are closed by trade balance conditions. Country A produces and
exports differentiated goods to country B under either zero or the MFN tariff rates. It imports
intermediate inputs from country B and country C. Country A’s imports of final products from
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country B are under zero tariffs. To keep trade balanced, country A also imports homogeneous
goods. The trade balance condition equates value of exports with value of imports:
n1

p˜1b q˜1b
+ n2 p˜2b q˜2b = nb p˜b q˜ba + IMmc + IMmb + pH haim
τ

where



(36)



IMmc = pmc n1 Mc

X

q˜1j + n2 Mc q˜2a + n2 Mcc q˜2b 

j=A,B

IMmb = pmb n2 q˜2b Mb .
IMmc and IMmb represent the value of imported intermediate inputs from country C and country
B respectively. ha is the consumption of homogeneous goods in country A. The left hand side of
(36) is the exporting revenues earned by FTA non-users and users, and the right hand side is the
sum of import values.
Country B makes export revenues by selling differentiated goods and intermediate inputs to
country A under zero tariffs as well as homogeneous goods. The tariff payments from country A’s
FTA non-users are redistributed to country B’s consumers. The trade balance condition for country
B is
nb p˜b q˜ba +

τ −1
n1 p˜1b q˜1b + EXmb + pH hbex = n1 p˜1b q˜1b + n2 p˜2b q˜2b ,
τ

(37)

where EXmb = IMmb is the export value of intermediate inputs from country B to country A. hbex
is quantity of homogeneous goods exported from country B, which could be negative if country B
imports homogeneous goods.
Country C consumes homogeneous goods only and conduct productions of intermediate inputs
and homogeneous goods. The trade balance conditions comes as
EXmc = pH hcim ,

(38)

where EXmc = IMmc stands for the value of intermediate goods exported from country C to
country A. hcim is the amount of homogeneous goods imported by country C to keep trade balanced.
Also, hcim should be equal to the difference between country C’s consumption and production of
homogeneous goods.
Lastly, the world demand and supply of homogeneous goods are equalized. The market clearing
condition for the homogeneous goods is
hcim + haim = hbex .
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(39)

4.5

Equilibrium

So far, every dollar paid is a dollar of revenue earned. Given σ, α, β, τ , amc , amb and productivity
distribution G (ϕ), an equilibrium is a set of numbers of firms (n˙1 , n˙2 , n˙b ), aggregate price statistics
(Pxa , Pxb ), wage rate wa , consumer allocations q˜ij (i = 1, 2, b and j = a, b), firm pricing rules p˜b
and p˜ib (i = 1, 2), firm profits π˜ij (i = 1, 2, b and j = a, b), and homogeneous good trade value
(haim , hbex , hcim ), such that: (i) q˜ij is given by (21) (22) and solves the representative consumer’s
problem; (ii) p˜b and p˜ib are given by (19) (20) and solves the firm’s problem; (iii) π˜ij is given by
(23)(24); (iv) n1 , n2 , nb , Pxa , Pxb , wa , q˜ij , haim , hbex , hcim jointly satisfy (25)-(39).
There are no analytical solutions to this complicated system of equations. I adopt two approaches to make a progress. First, I conduct comparative static exercise in the neighborhood of
full utilization and show the local analytical results. Second, I take advantage of GAMS program
to provide global numerical solutions.

5

Local Analytical Solutions and Welfare Analysis

In this section, I conduct comparative static exercise in the neighborhood of full utilization. The
results show the local effects of a slightly binding rule of origin on market outcomes and welfare.
Consider the equilibrium in which the ROO is exactly satisfied by the Cobb-Douglas cost share
of imported inputs, that is β = 1 − γ. Now if there is a slight increase in the local content
requirement (ROO), the ROO starts being binding. The producers in country A are faced with
choices of whether to utilize the trade preferences. The endogenous variables of the model would
change accordingly.

5.1

Number of producers

The percentage change of number of FTA users in country A can be expressed as


σ−1
1
τ σ (1 + 1/y) 1
nˆ2 = −
+
− 1 λ̂,
x
(β + σ (1 − β)) (1 + y/τ σ ) sf
τ σ − 1 sf
|
{z
}

(40)

(+)

where x =



fd
fe

+1




ατ −σ (τ − 1) − τ 1−σ + 1 > 0 and y =

market share of exports by FTA users in country B. nˆ2 =

fe
fd

dn2
n2

(τ σ − 1) − 1 > 0. sf =
and λ̂ =

dλ
λ

n2 p̃1−σ
2b
1−σ
Pxb

is the

represent the percentage

changes of number of FTA users and ROO. The effect of a slightly binding ROO on firm production
is fully reflected in the change of variable costs λ. Thus, (40) states a negative relationship between
number of FTA users and the restrictiveness of ROO. As λ increases, n2 decreases. The total
number of exporters originating from country A is negatively correlated with the number of FTA
users, since I have
nˆa = −

fd
nˆ2 .
fe
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(41)

Considering that the number of FTA non-users is equal to the total number less the number of
users (n1 = na − n2 ), a stricter ROO leads to an increase in total number of exporters producing in
country A, an increase in number of FTA non-users, and a decrease in number of FTA users. This
is consistent with the intuition. When the ROO requires more local inputs, exporters in country
A have to alter their productions and produce at a higher cost. The trade preferences are costly
to utilize, which results in an exit from being FTA users.
par As for the change in number of exporters producing in country B, it can be seen from
σ−1
nˆb =
1 − sf




σ + (1 − σ)sf
τσ
+1− σ
λ̂.
(1 + y/τ σ ) (σ + β/(1 − β))
τ −1

(42)

Given that σ > 1, sf < 1, and the sign of the bracket is positive, nˆb and λ̂ are positively
correlated. As the ROO becomes tighter, more producers in country B start exporting to country
A. This is due to the fact that a higher requirement of local content disadvantages producers in
country A. More exporters from country B benefit from the preferential tariffs and make sales in
the foreign market.

5.2

Wage rate

In such a framework, country A can be thought of Mexico in NAFTA. An interesting and important
question is how the implementation of NAFTA and ROOs affects the wage rate in Mexico. The
local comparative static analysis shows that
wˆa = −

σ−1
λ̂.
(1 + y/τ σ ) (β + σ (1 − β))

(43)

When the ROO increases, there are two opposing factors that influences labor demand. On
the intensive margin, FTA users demand more labor and local inputs to meet the ROO. On the
extensive margin, the trade preferences will be utilized by fewer exporters. For those who exported
under preferential tariffs before, an exit from the FTA framework leads to a reduction in the demand
for local inputs, since they no longer need to comply with the rule. (43) shows that the overall
effect is negative. An increase in ROO (λ) leads to a decrease in the wage rate of the downstream
country (wa ).

5.3

Price index

The change in ROO reallocates sales of heterogeneous firms. As a result, the price indexes in the
FTA participating countries change. Both domestic firms and exporters from country B sell in
country A. The price index in country A is given by
1−σ
Pxa
= na p̃a1−σ + nb p̃1−σ
.
b

Accordingly, the percentage change in price index caused by the change in ROO is
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sb
1 − sb
nˆa −
nˆb + (1 − sb ) pˆ˜a ,
Pˆxa = −
|
{z
}
σ
−
1
σ
−
1
|
{z
} price ef f ect(−)

(44)

variaty ef f ect(−)

where sb =

nb p̃1−σ
b
1−σ
Pxa

denotes the market share of exports from country B in country A. The effect

of ROO on price index can be decomposed into two parts. One is variety effect in that a stricter
ROO leads more firms to start producing in and exporting to both countries, which drives down
the price index and intensifies market competition. The other effect is price index. The domestic
producers in country A would charge lower prices following a binding ROO, because the wage rate
goes down, as discussed in the previous section. Hence, both variety effect and price effect are
negative. An increase in local content requirement reduces the price index in country A.
Similarly, in country B, there are three types of producers supplying differentiated goods. The
associated price index is
1−σ
1−σ
1−σ
Pxb
= n1 p̃1b
+ n2 p̃1−σ
.
2b + nb p̃b

Total differentiating with respect to rules of origin yields
1 − (1 + fd /fe ) τ 1−σ
nˆb
Pˆxb = −
+ sf pˆ˜2b .
sf nˆ2 + (1 − sf )
σ −{z1
− σ} | {z }
}
|
|1 {z
(+)

(−)

(45)

(+)

The sign of the percentage change in price index in country B is ambiguous, depending on the
market share of country A’s exporters in country B. If the export sales of FTA users account for
a large market share in country B, the positive variety effect driven by fewer FTA users and the
positive price effect dominate. Thus, country B’s price index Pxb increases in ROO. If the export
sales of FTA users account for a small market share in country B, the negative variety effect due
to the firm entry in country B outweighs the other two effects, which decreases the price index Pxb
as the ROO rises.

5.4

Welfare

Country welfare is jointly determined by income and price index. A country with more income and
a lower price index has a higher welfare level. Specifically, country A’s welfare change due to a
binding ROO is
W elfˆarea =




1
1 − sb
− (1 − sb ) pˆ˜a +
(nˆb + nˆa ).
1−β
σ − 1 {z
|
}
|
{z
}
T OT (−)

(46)

variety ef f ect(+)

As shown in (46), the terms of trade effect and the variety effect run in the opposite directions.
On the one hand, country A’s exports become cheaper relative to its imports from country B,
because a binding ROO generates distortions in the labor market, which reduces the wage rate. On
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the other hand, there are more varieties sold in country A, since an increase in ROO encourages
firm entry. It can be shown that if

τσ
λσ −1

> 1+

fd
fe

is satisfied and the elasticity of substitution

between varieties is small, the variety effect dominates. In other words, if the FTA is under-utilized
and varieties are less substitutable, country A’s welfare rises with the restrictiveness of ROO, as a
wider range of varieties are sold in the market. If the elasticity of substitution between varieties is
large, the magnitude of variety effect is small. In such a case, the overall effect of ROO on country
A’s welfare is negative, with the terms of trade effect more than offsetting the variety effect.
The percentage change in country B’s welfare due to a tighter ROO can be expressed as
W elfˆ areb =

1−σ
(τ − 1) y
nˆb
ˆ˜2b + 1 − (1 + fd /fe ) τ
−
s
p
sf nˆ2 .
n
ˆ
+
(1
−
s
)
1
f
f
τ σ sf
σ−1
σ−1

(47)

The analysis of country B’s welfare involves three channels. In terms of income, as the ROO
become tighter, country B’s tariff revenues increase, since more of exporters from country A choose
to be FTA non-users and pay import tariffs. In the meantime, country’s B wage rate is normalized
to be 1. Hence, the income effect is positive. The second channel is through the terms of trade
effect. Firms producing in country B are not affected by ROO and the wage rate is fixed, therefore,
the prices of exports remain the same. But country A’s production costs drop, which results in a
decrease in the average price of its exports. Facing a higher relative price of exports to imports,
country B’s welfare rises. Lastly, the sign and the magnitude of variety effect vary with the elasticity
of substitution between varieties as well as the market share of country A’s exports in country B.
Thus, the overall effect of ROO on country B’s welfare is ambiguous.
As we can see in (47), total differentiation yields a complicated expression for the percentage
change in welfare. There are three types of firms supplying differentiated goods in country B, and
the prices and the numbers of these firms change with ROO. Based on the analytical solution, I
can hardly conclude the direction towards which welfare moves following a stricter ROO. I resort
to numerical approach to pin down the relationship between country welfare and ROO.

6

Simulation results

In this section, I take advantage of GAMS program to show global numerical solutions to the
model. The results present the effects on key endogenous variables over a full range of ROOs.
In the benchmark, I assume the parameters take on the following values: the shape parameter of
Pareto distribution ε = 5, the elasticity of substitution between varieties σ = 4, the expenditure
share on differentiated varieties α = 0.8, the cost share parameters of Cobb-Douglas production
function β = 0.8, the local content requirement (ROO) γ = 0.2, the gross import tariffs τ = 1.3,
the benchmark wage rates in three countries are equal wA = wB = wc = 1, and the efficiency
parameters of producing intermediate inputs in countries B and C amb = 0.9 and amc = 1. The
fixed documentation costs, fixed entry costs in countries A and B, and the labor endowments in
three countries can be calibrated from the model.
Table 4 reports the results for the benchmark. The free trade agreement offers a 30% tariff
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reduction to final varieties whose cost shares of domestically produced inputs are no less than 80%.
In the benchmark, since β = 1 − γ, the rule of origin is not binding. There are 20 firms exporting
from A to B, and all of them utilize the preferential tariffs. The FTA utilization rate is 100 percent.
The number of exporters originating from country B is 20. The outside country C is more efficient
in producing intermediate inputs. When the ROO is loose, firms in country A source inputs from
country C only. The import value of intermediate inputs from C to A is 11.62, and the import
value of intermediate inputs from B to A is 0. The benchmark welfares in countries A and B are
10.35 and 26.72 respectively.
Next, I conduct counterfactual exercises to investigate the impacts of ROOs on country’s welfare
over the range from 1% to 95%. Figure 1 shows the simulation results on the use of FTA by country
A exporters. In panel (a), the number of FTA non-users is 0 when the ROO is 20% or below. It
rises from 0 to 37.63 gradually when the ROO increases from 20% to 59%. Since all firms choose
to be non-users if the local content requirement is 59% or even higher, the number of FTA nonusers remain the constant when the ROO is greater than 59%. In contrast, the number of FTA
users moves in the opposite direction. There is a monotonic decreasing trend over the range of
ROO from 20% to 59%, as shown in panel (b). As it is more and more costly for firms to comply
with the ROO, fewer exporters find profitable to utilize the trade preferences. Panel (c) displays
the relationship between FTA utilization rate and ROO. When the ROO is loose, the utilization
rate is 100 percent. As the ROO increases, the utilization rate decreases monotonically. Once the
local content requirement is too restrict (beyond 59%), none of the exporters take advantage of the
preferential tariffs and the utilization rate is zero.
Figure 2 shows how ROOs affect the trade value of intermediate goods between countries.
In panel (a), there is a non-monotonic relationship between imports of intermediate inputs from
country B to country A. Since country B’s intermediate inputs are more expensive than those
produced in country C, firms in country A choose to import from country C when the ROO is not
binding. As the ROO becomes stricter, country A producers have to import intermediate inputs
from country B in order to satisfy the ROO criterion. Thus, the trade value between country A
and B goes up. However, a further increase in ROO generates large distortions in manufacturing
process and therefore makes the conditional trade preferences less attractive. As a result, more
and more firms choose to be FTA non-users, and the trade in intermediate goods within the FTA
area declines. When the ROO is greater than 59%, no firms use inputs produced in country B, and
the trade value goes back to zero. Panel (b) shows how the trade value between countries A and
C changes with ROO. The highest value occurs when the ROO is smaller than or equal to 20%.
This is the case when all firms in country A use the cheaper inputs produced in country C. As
the ROO increases, firms demand more locally produced inputs and the import from C to A goes
down. The trade value between A and C start to rise when the ROO is too costly to comply with,
and eventually it stays at a constant level which is lower than the unbinding case. This is because
exporters from A make less sales in country B as they pay import tariffs and charge higher prices.
Consequently, firms demand less inputs and produce fewer outputs.
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Figure 3 gives the relationship between the wage rate of the downstream country and ROOs.
A stricter rule of origin generates more demand for locally produced intermediate goods, but less
demand for labor in the downstream country. As discussed in the section of local analytical solutions, there are two opposing factors that affect labor demand. The decrease of the wage rate
with ROOs implies that the negative extensive margin dominates. The labor released from user to
non-user firms is more than the labor demanded by a stricter ROO compliers.
Figures 4 and 5 report how country welfare changes with ROOs. The results differ by the
value of elasticity of substitution between varieties. Figure 4 corresponds to the case where σ = 4,
and Figure 5 refers to the case where σ = 8. If the substitution elasticity is relatively small, as
shown in Figure 4, both countries experience welfare increases as the ROO increases. As the FTA
utilization rate ranges from 0 to 100 percent, country A’s welfare increases by 4.83% (Panel (a))
and country B’s welfare increases by 16.79% (Panel (b)) . When the varieties are less substitutable,
consumers benefit more from the introduction of new varieties. Resources are allocated to the more
efficient producers in country B and a tighter ROO induces the production of intermediate goods
to move from country C to country B. As such, the variety effect for both countries are positive
and significant, which is more than offsetting the negative terms of trade effect. Hence, a stricter
ROO effectively protects regional producers and promotes within FTA area trade. Such conditional
trade preferences benefit both participating countries.
Country welfare exhibits different patterns when the elasticity of substitution is large (σ = 8).
In Figure 5, when the ROO starts binding (greater than 20%), country A’s welfare decreases, while
country B’s welfare increases slightly. Following a stricter ROO, the wage rate in country A drops
and therefore the income effect is negative. The price index depends on the prices of individual
varieties as well as the number of varieties available in the market. A lower wage rate reduces the
production costs of firms producing in country A. The prices of domestically produced differentiated
goods become cheaper. Considering that the prices of imported products from country B are not
affected by ROOs, the average price decreases with ROOs. In the meantime, firm entry introduces
new varieties, which would further reduce the price index. But this variety effect turns to be small
when the elasticity of substitution between varieties is large. The simulation results show that the
income effect is more negative and the overall effects of ROOs on country A’s welfare are negative.
In Figure 5 Panel (b), country B’s welfare increases and then decreases with the restrictiveness
of ROOs. When the ROO is binding and the FTA is under-utilized, country B obtains more
tariff revenues and the income effect is positive. Country A’s producers have to employ more
expensive intermediate goods to comply with ROOs and their production costs rise accordingly.
But as another factor of production, domestic labor is cheaper as the ROO increases. Also, more
firms choose pay the MFN tariffs when the ROO is too costly to satisfy, which in turn raises the
prices of imports in country B. These three elements together determine the prices of imported
differentiated goods from country A. Consumers in country B may face a higher price index of
differentiated varieties and a lower real income. Moreover, similar to the analysis on country A,
a large elasticity of substitution between varieties mitigates the variety effect on welfare. The
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numerical solutions imply that when the ROO is slightly binding (between 20% and 40%), the
positive income effect and the variety effect outweigh the negative price effect, and as a result, the
country welfare increases with ROOs. As the ROO rises further (greater than 40%), the distortions
in production generated by a strict ROO have a larger impact on product prices and the negative
price effect is a more important determinant of welfare. Hence, ROOs reduce country B’s welfare.

7

Conclusions

Motivated by the fact that free trade agreements are actually under-utilized and the associated
costs accompanied with trade preferences are substantial, this paper investigates how rules of origin
reallocate profits and incomes among countries when not all firms export by invoking preferential
tariffs. I develop a general equilibrium model in the context where there is a vertical linkage
between FTA member countries, featured the effects of ROOs on firms’ decisions on the use of
trade preferences. Tariff margin, rules of origin, and fixed documentation costs are identified as
three key determinants of FTA utilization rates. Exporters are more likely to benefit from claiming
the preferential tariffs offered by an FTA if the agreement sets a large tariff margin, a loose origin
rule, and a simple administrative procedure.
The welfare patterns across countries differ by elasticity of substitution between varieties. When
differentiated goods are highly substitutable, a slightly binding origin rule serves as a protection
device to regional producers. Final good exporters may have an incentive to source intermediate
inputs from even a higher cost local producer in order to satisfy the ROO criterion. However,
a further stricter rule of origin would hurt exporters and domestic workers because of the low
utilization rate of FTAs and the large distortions in manufacturing process. As such, there is an
inverted-U shape relationship between the welfare of the upstream country, and the downstream
country’s welfare decreases with ROOs. When differentiated goods are less substitutable, variety
effect dominates and both countries experience welfare increase as the ROO becomes stricter.
The model consists of a number of non-linear equations and lacks a closed form solution. I
adopt two methods to proceed. First, I conduct comparative statics analysis in the neighborhood
of full utilization and show the local effects of ROOs on endogenous variables. Second, I employ
the numerical approach and provide a visualized example and intuitive explanations. Both the
analytical solutions and counterfactual simulations yield consistent results.
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Table 1: Utilization Rates of Free Trade Agreements
FTA

Year

Utilization Rate

NAFTA

2005

55%

China-ASEAN FTA

2013

34.95%

Asia-Pacific Trade Agreement

2013

14.34%

China-Singapore FTA

2013

13.45%

China-New Zealand FTA

2013

31.67%

China-Chile FTA

2013

6.55%

China-Peru FTA

2013

5.49%

China-Pakistan FTA

2013

71.97%

Korea-ASEAN FTA

2005

20.11%

US Generalized System of Preference (GSP)

2008

60%

GSP-Electrical Machinery and Equipment

2008

22%

GSP-Iron and Steel
2008
85%
Data Sources: General Administration of China Customs, Office of the United
States Trade Representative, and http://akfta.asean.org/.
Utilization rate is caclulated as the ratio of value of imports granted under FTA
preference to value of imports eligible for FTA preference.
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84, 85, 87, 90

80 - 82

A significant change in heading /subheading;
or a regional value content of not less than 60 percent where the transaction value
method is used or 50 percent where the net cost method is used.

A significant change in heading /subheading.

A significant change in heading /subheading;
or a regional value content of not less than 60 percent where the transaction value
method is used or 50 percent where the net cost method is used.

A significant change in heading /subheading.

64 - 72
73, 74, 79

A significant change in heading /subheading;
and (a) the good is both cut (or knit to shape) and sewn or otherwise assembled
in the territory of one or more of the Parties;
and (b) the visible lining fabric listed in Note 1 to Chapter 61 satisfies the tariff
change requirements provided therein.

A significant change in heading /subheading.

61 - 63

41 - 60

Data Sources: ASEAN ANNEX 3 Product Specific Rules and NAFTA ANNEX 401.

NAFTA

Wholly obtained or produced in the exporting Member State.

79, 80
A regional value content of not less than 40 percent;
or A significant change in heading/subheading.

A regional value content of not less than 40 percent;
or A significant change in heading/subheading;
or Process Rules for Textile and Textile Products as set out in Attachment 1.

51 - 63

84, 85, 87, 90

A regional value content of not less than 40 percent;
or A significant change in heading/subheading.

41 - 48

ASEAN FTA

Rules of Origin

Chapter (HS2007)

FTA

Table 2: Free Trade Agreements and Rules of Origin
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Korean Customs Service

Korea

Bureau of Customs
Singapore Customs

Philippines

Singapore

Factory registration - 1 week
Manufacturing cost statement - at least 7 days

Within 5 working days

1 working day

5 working days for online,
7 working days for manual application

3-7 days

3-10 working days

Within 3 working days

20-30 working days

Within 7 working days

30 days

Automatic

Examination of Origin

2-3 working hours

Within same day

1 working day

1 working day for online,
2 days for manual

3 days

Within 1 day

Within 2 working days

Within 1 day

10 hours

1-2 working days

Within 1 working day

Issuance of Certificate

Thailand
Thailand Ministry of Commerce
3 working days
Within 1 day
Sources: ERIA Project (2011): Towards Accessible FTA: The Role of ROO Documentation in FTA Utilization; Medalla and Rosellon
(2012).

New Zealand Chamber

Ministry of International Trade and Industry

New Zealand

Malaysia

Ministry of Commerce and Industry

Japan Chamber (JCCI)

Japan

Laos

Entry-Exit Inspection Bureau

Ministry of Commerce

China

Cambodia

Department of Trade Development

Australian Industry Group

Australia

Brunei

Issuing Authority

Country

Table 3: Processing time of origin certification across countries

Table 4: Simulation results: the benchmark
Variable name

Value

Number of exporters from country A: na

20

Number of FTA non-users from country A: n1

0

Number of FTA users from country A: n2

20

FTA Utilization Rate: u

100%

Number of exporters from country B: nb

20

Import value of intermediate inputs from B to A: EXmb

0

Import value of intermediate inputs from C to A: EXmc

11.62

Wage rate in country A: wa

1

Welfare of country A

10.35

Welfare of country B

26.72
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Figure 1: Numbers of FTA non-users and users and FTA utilization rate

(a)

(b)

(c)
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Figure 2: Import value of intermediate inputs between countries

(a)

(b)
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Figure 3: Wage rate and ROOs
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Figure 4: Country welfare and ROOs: σ = 4

(a)

(b)
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Figure 5: Country welfare and ROOs: σ = 8

(a)

(b)
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