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Abstract

This paper investigated the impact of product-specific rules of origin (ROOs) in free trade
agreements (FTAs) on both exports and imports for 17 Japan’s FTAs. Specifically, the effects
of FTAs on trade were first estimated by trading partners and products at the finely
disaggregated level, using data from 170 countries in 1996–2019, and then the impact of
ROOs was analyzed as a determinant of the effects of FTAs. Our econometric analysis
demonstrates that change in chapters is most restrictive, followed by change in tariff headings,
compared with change in tariff sub-headings. It also shows that on the selective type (change
in tariff classification (CTC) or regional value content (RVC)) is less restrictive than the
single type of corresponding CTC, while the CTC types significantly matter in determining
the effects of FTAs on trade. In addition, such mitigating effect of the selective type tends to
be larger for final products than intermediate goods and for products with larger preferential
margins. Our findings suggest that more restrictive types of ROOs substantially reduce the
positive effects of FTAs on trade.
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1. Introduction
Policy makers in many countries consider free trade agreements (FTAs) a key international
trade policy. Because trade liberalization negotiations at the World Trade Organization are virtually
stalled, many countries have accelerated their establishment of FTAs. As a result, the number of
FTAs in force has been rapidly increasing in various regions of the world; as of February 20, 2022,
the number was 353. 1 FTA networks are now covering the entire world. Thus, evaluating the
quality and economic impacts of FTAs is becoming increasingly important not only as academic
research but also as a policy discussion.
This paper investigates an important aspect of FTA quality from the perspective of the rules
of origin (ROOs). ROOs are the criteria needed to determine the national source of a product, and
thus determine if a product qualifies for preferential tariff treatment under the agreement. If the
ROOs are very restrictive, it may be very difficult to obtain the certificate of origin (COO) required
to use FTAs. Therefore, restrictive ROOs would make it difficult for FTAs to expand trade. This
paper investigates how product-specific ROOs influence the effects of FTAs on trade at the product
level in the cases of the 17 Japanese FTAs. 2 A two-stage estimation methodology proposed by
Baier et al. (2019) was applied. Specifically, the effects of FTAs on trade were first estimated by
trading partners and products at the harmonized system (HS) 6-digit level, using the data covering
170 countries for 1996–2019. Then, the impact of ROOs was analyzed as a determinant of the
effects of FTAs by using estimates obtained in the first stage of estimation.
Our findings suggest that restrictive ROOs reduce the effects of FTAs on trade. A main
type of ROO is a change of tariff classification (CTC), which requires non-originating materials to
have undergone a change in tariff classification at either the chapter (HS 2-digit), heading (HS
4-digit), or sub-heading (HS 6-digit) level to obtain the originating status in the exporting country.
Our econometric analysis demonstrates that a change in chapters (CC) is most restrictive and a
change in tariff headings (CTH) is more restrictive than a change in tariff sub-headings (CTSH) for
both exports and imports for Japan. In addition, for Japan’s exports, the selective combination of
CTC with regional value content (RVC), i.e., CTC or RVC, is less restrictive than the single type of
corresponding CTC, while the impact depends significantly on the types among CTC. 3 Moreover,
such mitigating effect of the selective type tends to be larger for final products than intermediate
goods and for products with larger preferential margins.

https://www.wto.org/english/tratop_e/region_e/region_e.htm.
In the case of Japanese FTAs, ROOs significantly vary across FTAs. We show the results of analyses on
the U.S. FTAs in Appendix B because the variety of ROO patterns among the U.S. FTAs is limited; thus may
not be the appropriate target to detect the effects of ROOs.
3
RVC is the other main type of substantial transformation in ROOs, which refers to the value added in the
territory of FTA countries expressed as a percentage of the pre-defined value of the final product.
1
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This paper contributes to the literature on the heterogeneous effects of FTAs on trade.
While earlier studies have revealed a trade creation effect of FTAs on average (e.g., Baier and
Bergstand, 2007), the following studies suggest that the effects of FTAs are likely to be mixed
across agreements or countries. Kohl (2014) estimated the effects of 166 FTAs with a
first-differencing gravity model and demonstrated that the trade creation effects are heterogeneous
and only about one-quarter of agreements promote trade. Baier et al. (2018) analyzed the impacts of
FTAs on trade based on a Melitz-based general equilibrium model. They found that FTAs promote
bilateral trade when the country pair is not geographically distant and has a common language and
religion. Baier et al. (2019) applied the two-stage method and demonstrated highly heterogeneous
effects within FTAs. For instance, the effect of FTAs on bilateral trade is small if the country pair
has high levels of ex-ante trade frictions. Focusing on Japan, Ando et al. (2022a) examined both
static and dynamic effects at the aggregated and disaggregated levels. They used two datasets for
Japanese trade only and world trade and found heterogeneous impacts among Japanese FTAs and
products, with a trade creation effect for some FTA partners. These studies suggest that the effects
of FTAs are heterogeneous and that some FTAs do not increase bilateral trade as expected. This
paper considers the restrictiveness of ROOs as one possible reason behind heterogeneous effects.
This study differs notably from other studies because we explored the heterogeneous
effects stemming from the product-specific ROOs of FTAs by estimating the gravity model at a
highly disaggregated level. While some studies explored the difference between the effects of
preferential trade agreements, FTAs, customs unions, and common markets (e.g., Vicard, 2009;
Soete and Van Hove, 2017; Mattoo et al., 2022) as well as the country characteristics (e.g., Vicard,
2011; Cheong et al., 2015), most of these studies used aggregate bilateral trade data. 4 This study,
however, estimates the country-pair–specific effects of FTAs at the HS 6-digit product level by
considering ROOs within the framework of the gravity model. In the literature regarding ROOs,
some studies examined product-specific rules such as CTC, RVC, and technical requirements, while
others analyzed regime-wide rules such as cumulation, de minimis, and roll-up. 5 Our paper focuses
on product-specific rules and analyzes the role of ROOs in the heterogeneous effects of FTAs on
exports and imports at the product level for Japan. 6
While Hayakawa and Yoshimi (2020) and Larch et al. (2021) use highly disaggregated trade values, they
mainly focus on the roles of the trade costs and tariff rates.
5
Powers and Ubee (2020) for an interesting survey of analyses of product-specific ROOs as well as
analyses of regime-wide effects of ROOs. Estevadeordal and Suominen (2008, Chapter 5), for instance,
analyzed trade effects of ROOs from these two perspectives, using a dataset covering 155 countries and
nearly 100 preferential trade agreements (PTAs) for 1981–2001. They demonstrated that restrictive ROOs
and a large variation in the levels of ROO restrictiveness across products discourage aggregate trade, while
regime-wide ROOs allow flexibility in the application of product-specific ROOs and thus facilitate trade.
6
The restrictive ROOs also distort the sourcing strategy and reduce the import values from the third
countries. See Conconi et al. (2018) and Felbermayr et al. (2019) for this sort of effect of ROOs.
4
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This paper also contributes to the literature on the studies of product-specific ROOs. There
are basically two methods to quantify product-specific ROOs. One is to construct a restrictiveness
index of ROOs, while the other is to utilize a binary variable for various types of ROOs. The
restrictiveness index was first proposed by Estevadeordal (2000) to perform quantitative ROOs
analysis for the North American Free Trade Agreement (NAFTA) by assigning index values from 1
(least restrictive) to 7 (most restrictive). 7 This study has served as the basis for many succeeding
studies. However, the types of ROOs vary widely among FTAs even among FTAs for the same
country, and some types are more complicated than others. ROOs are scored using different
categorizations in different studies. For instance, Hayakawa, Kim, and Lee (2014) modified
Estevadeordal’s (2000) scoring to suit the types of ROOs used in the Association of Southeast Asian
Nations (ASEAN)–Korea Free Trade Agreement (AKFTA) for their study of AKFTA. Unlike these
studies, our paper follows the line of analysis that estimates the level of restrictiveness of ROOs by
introducing a binary variable for different types of product-specific ROOs. There are two reasons to
do this. One is the difficulty in constructing an appropriate ranking of the restrictiveness of ROOs in
comprehensive sets of FTAs for Japan. The other reason is to identify the degree of restrictiveness
of different types of ROOs.
Most studies of product-specific ROOs using a binary variable for different types tend to
analyze a limited number of agreements, often only one or two in the same region such as NAFTA,
the European Union (EU), and the ASEAN/ASEAN+1 FTA. 8 This is partly because gathering the
necessary information on ROOs at the HS 6-digit level with over 5,000 products per agreement and
classifying the types of complicated product-specific ROOs require a data-intensive effort. Unlike
to those studies, Cadot and Ing (2016) studied the impacts of ROOs in relatively wide range of
FTAs. In that sense, it is closest to our study. They examined the effects of ROOs in ASEAN’s
FTAs by using the data for 185 exporting and 108 importing countries in 2012 by adopting a gravity
approach at the HS 6-digit level with additive fixed effects of exporter, importer, and HS 4-digit
product. Thus, concerns on the endogeneity of FTAs and ROOs remain in their study. Our approach
is different from Cadot and Ing (2016) in the following two points. First, we investigate the
heterogeneous effects of a comprehensive set of Japanese FTAs by using the product-level gravity
model with full combinations of fixed effects. In addition, we estimate the heterogeneous effects of
ROOs by applying two-stage method. With the two-stage method, the FTA effect is estimated at the
first stage and thus we can focus on estimating the effects of ROOs at the second stage. If the
heterogeneous effects of FTAs and ROOs are simultaneously estimated, a huge number of
Estevadeordal and Suominen (2008, Chapters 2 and 3) explained methods for calculating the ROO
restrictiveness index and provide detailed analyses using this index.
8
Tanaka (2021) and Sytsma (2021, 2022) investigated the effects of the product-specific ROOs in the
context of ROO reform in EU’s GSP for apparel products and showed the negative impacts of restrictive
ROOs. However, the scope of the analysis in terms of both product and country/agreement is limited.
7
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interaction terms must be included in the set of explanatory variables and the estimation must be
computationally too demanding.
Finally, our paper contributes to a limited number of studies on the impact of
product-specific ROOs on Japan’s FTAs, including Hayakawa (2014) and Ando and Urata (2018). 9
Hayakawa (2014) investigated the effect of the diagonal cumulation rule of ROO on FTA utilization
by employing data on Thai exports to Japan under regional and bilateral FTAs, i.e., the
ASEAN-Japan FTA and the Japan–Thailand FTA. His estimation using the ROO dummy variables
demonstrated that the coefficient for CTSH is significantly negative, compared with “CTSH or
RVC” and “CTSH or RCV or TECH”, indicating that only CTSH is more restrictive than those
selective types. Ando and Urata (2018) analyzed the determinants of FTA utilization in Japan’s
imports for 12 Japan’s FTAs, using ROO dummy variables. They found that “CTC and RVC” is
more restrictive than CTC and “CTC or RVC.” Both studies analyzed Japan’s imports only, largely
because of the difficulty in obtaining necessary data. 10 The last important contribution of this paper
is that we analyze the impacts of ROOs on both sides of Japan’s exports and imports. As will be
discussed below, a larger number of Japan’s exported products are faced with positive most favored
nation (MFN) tariffs by importing countries across various sectors, unlike the case of Japan’s
imports, which suggests the importance of studying the export side as well.
The rest of this paper is organized as follows. Section 2 discusses major types of
product-specific ROOs in Japan’s FTAs. Section 3 investigates features of the products subject to
positive MFN import tariffs among imports from/exports to FTA partners of Japan. The empirical
method and data are explained in Section 4, and the results are discussed in Section 5. Section 6
concludes the paper.
2. Major Types of Product-specific ROOs in Japan’s FTAs
This section investigates the patterns of product-specific ROOs in the 17 Japan’s FTAs
listed in Table 1. 11 We used the dataset of product-specific ROOs in Japan’s FTAs extracted from
the “Rules of Origin Facilitator,” which is provided by the International Trade Centre (ITC) (2020)
(the ITC database, hereafter). In the ITC database, the ROO types for the products at the HS 6-digit
levels are described as a single form or a combination form, adopting the categories expressed in
A few studies investigated ROOs of Japan’s FTAs from the perspective other than the impact of
product-specific ROOs. For instance, Kniahin et al. (2020) provided a detailed comparison of ROOs in a
comprehensive set of Japanese FTAs in terms of both product-specific rules and regime-wide rules.
Hayakawa and Laksanapanyakul (2017) included the ASEAN-Japan FTA as one of the ASEAN+1 FTAs in
their analysis and showed that the harmonization of ROOs across FTAs plays some role in reducing the costs
yielded through the spaghetti bowl phenomenon.
10
Japan’s Ministry of Finance recently began releasing data on imports using preferential tariffs under FTAs
in 2015, but the corresponding data on exports is not yet available.
11
The FTAs in our analysis are those entered into force in the period 1996–2019.
9
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Table A.1. 12 Although the HS classifications in the database vary among FTAs, we used the
original HS classifications, unless otherwise specified, in order to retain as much information as
possible and to avoid additional data complexity. 13 In total, 284 different ROO types are utilized in
one or more agreements among 17 Japan’s FTAs in the ITC database. To simplify the original ROO
types in the database, we first took the following procedures: ALW (allowance for specific HS
codes) and ECT (exception of specific HS codes) were ignored and RQC (regional quantity
content) and RVP/RQP (regional value/quantity content on part(s)) were included in RVC, unless
otherwise specified. Even after these procedures, we still observe various ROO types, and some
types are quite complicated. As Ando et al. (2022b) demonstrate, 52 ROO types were employed,
and 28 out of the 52 types are used in two or more FTAs for the 17 Japan’s FTAs. The unique ROO
types, which are used only in one FTA, are found mostly in the FTAs with Mexico, Australia, the
EU, and the Comprehensive and Progressive Agreement for Trans-Pacific Partnership (CPTPP). 14
== Table 1 ==
To identify major ROO-types adopted by Japan, the ROO categories were further
simplified and the data were aggregated along the classification in Table 2. 15 It shows that Japan’s
FTAs use the selective type, “CTC or RVC”, most intensively, followed by CTC, and major
selective types among “CTC or RVC” are “CTH or RVC” and “CTSH or RVC”. Specifically, over
70 percent of HS 6-digit products are subject to either CTC or “CTC or RVC”, and more than 40
percent are with “CTC or RVC”. As CTC is applied to more than 70 percent of products in the
CPTPP, which is much higher than the corresponding shares for other FTAs (Figure 1), the share of
“CTC or RVC” rises slightly from 41.8 percent to 43.4 percent when CPTPP is excluded. Moreover,
most products subject to “CTC or RVC” use either “CTH or RVC” (23 percent) or “CTSH or RVC”
(17 percent). Regarding the compound rules, “CTC and RVC”, which accounts for only 3.8 percent
in total, most products subject to “CTSH and RVC” (3.0 percent in total) are observed in the FTA
For
more
detailed
explanation
of
categories,
see,
for
instance,
https://findrulesoforigin.org/documents/static/3_How_to_find_rules_of_origin.pdf
13
The HS classifications for Japanese FTAs in the database are HS2002 for ASEAN, Brunei, Indonesia,
Malaysia, the Philippines, Singapore, Thailand, Chile, and Mexico, HS2007 for Vietnam, India, Peru, and
Switzerland, HS2012 for Australia, Mongolia, and CPTPP, and HS2017 for EU.
14
See Ando et al. (2022b) for the detailed analysis of product-specific ROOs in 17 Japan’s FTAs and 12 U.S.
FTAs and their features in more details.
15
ROOs in FTAs are basically negotiated at the HS 6-digit level (or at a more aggregated level for some
products), because the HS 6-digit classification is the most internationally comparable disaggregated level.
Thus, one HS 6-digit product basically corresponds to one ROO type. Some HS 6-digit products, however,
correspond to multiple types of ROOs because certain specific products are subject to different types of
ROOs from the types applied to other products in the same category of HS 6-digit product. Given this, when
a number of products is aggregated, the inverse of the number of ROO types for each HS 6-digit product is
used as a weight.
12
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with India (Figure 1). In the FTA with India, “CTSH and RVC” is applied to more than half of the
products, while “CTC or RVC” is not utilized except in a few cases, suggesting that the FTA with
India is quite different from other Japan’s FTAs. The category “others” is applied to more than 20
percent of the FTA products with Australia, Mexico, and the EU (Figure 1) because these FTAs tend
to use unique ROO types including SP-related ones. In sum, Japan’s FTAs intensively utilize the
selective type, mostly “CTH or RVC” or “CTSH or RVC”, in addition to CTC in general.
== Table 2 ==
== Figure 1 ==
Some typical features of sectoral ROOs are observed (Figure 2). CC is used most
intensively in agriculture and food sectors (HS01-24), “CTC and SP” in addition to CC and CTH
are used in the textile sector (HS50-63), “CTC or RVC or SP” is applied for many products in the
chemical and plastic sectors, and “CTH or RVC” or “CTSH or RVC” is used for many products of
other sectors. 16 In particular, around 80 percent of machinery products are subject to either “CTH
or RVC” or “CTSH or RVC”, which is as large as twice the share for the whole sector. It indicates
their dominant position in machinery sectors.
== Figure 2 ==
3. MFN Tariffs Imposed on Products Traded with FTA Partners
Before quantitatively analyzing the impact of ROOs in the following sections, we briefly
examine the patterns of traded products with positive (non-zero) MFN tariffs, for which FTA
preference may be used, and sectoral average MFN rates. Table 3 presents two kinds of shares for
imported/exported products subject to positive MFN tariffs; one is their share in each sector and the
other is the sectoral share in total products. An exported/imported product refers to an HS 6-digit
product exported to/imported from an FTA partner, for which a positive MFN tariff is imposed by a
FTA partner/Japan (product-FTA partner for positive trade). MFN tariffs in the year of FTA
enactment are used to determine whether products are with positive MFN tariffs or zero MFN
tariffs. To match tariff data with trade data in HS1996 classification, the data for MFN tariffs in the
year of enactment for each FTA is converted into the HS1996 version. Average MFN rates in Table
3 are calculated, including both positive MFN tariffs or zero MFN tariffs.
== Table 3 ==
16

96 percent of the products subject to “CTC and SP” are found in the textile sector.

6

Table 3 demonstrates that while more than 70 percent of exported products are subject to
positive MFN tariffs and are found in many industries, fewer than a half of imported products are
subject to positive MFN tariffs and are concentrated in only some industries such as agriculture,
food, and textile products. Out of 21 sectors, the number of sectors with over a 70-percent
(80-percent) share of products subject to positive MFN tariffs are 12 (7) on the export side and 8 (6)
on the import side. These figures suggest that preferential tariffs under FTAs and ROOs can be
potentially used much more intensively and extensively on the export side for Japan than the import
side in terms of the portion of products as well as the coverage of sectors. Although we cannot
obtain the comprehensive data on the use of FTAs for Japan’s exports, this evidence confirms that it
is worth discussing the effects of ROOs on trade particularly on the export side for Japan. 17
Note that the sectoral share of imports with positive tariffs in total imports is by far the
highest, one-third, for textiles, and sectoral shares of machinery imports with positive tariffs are
almost zero. As the potential use of ROOs is limited on the import side in terms of both the portion
of products as well as the coverage of sectors, such a bias may cause insignificant results in the
analysis of different types of ROOs for Japan’s imports due to a limited variety of ROO types.
4. Empirical Framework and Data
This section explains our empirical framework that investigates the impact of ROOs in
Japan’s FTAs on their respective imports and exports. As discussed in Section 1, several studies
suggest the heterogeneous effects of FTAs across agreements or countries. This paper focuses on
the role of product-specific ROOs as a determinant of possibly heterogeneous effects at the product
level. The restrictiveness of different ROOs is discerned by applying a methodology of two-stage
estimation suggested by Baier et al. (2019). Specifically, the effects of FTAs on trade are first
estimated by trading partners and products at the HS 6-digit level, using the dataset for 170
countries in the period 1996–2019. Then, the impact of ROOs for the 17 Japan’s FTAs is estimated
as a determinant of the effects of FTAs, which employs the estimates obtained in the first stage.
We first estimated the effects of FTAs by country pairs and products at the HS 6-digit
level. Our first estimation equation is formalized as follows:
𝑘𝑘
𝑘𝑘
𝑘𝑘
𝑘𝑘
𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖
= exp�𝛼𝛼1,𝑖𝑖𝑖𝑖
𝐹𝐹𝐹𝐹𝐴𝐴𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛼𝛼2,𝑖𝑖𝑖𝑖
𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛿𝛿𝑖𝑖𝑖𝑖𝑘𝑘 + 𝛿𝛿𝑗𝑗𝑗𝑗𝑘𝑘 + 𝛿𝛿𝑖𝑖𝑖𝑖𝑘𝑘 � ∗ 𝑢𝑢𝑖𝑖𝑖𝑖𝑖𝑖
,

(1)

The data for imports under FTAs are available from 2012 for Japan’s imports. Urata and Hayakawa
(2015) discuss that the portion of FTA use in 2012-2014 is more or less 80 percent when focusing on only
imports of products subject to positive MFN tariff, except countries that can use tariffs under the Generalized
System of Preferences system. See Ando and Urata (2018) for the determinants of FTA utilization in Japan’s
imports, using these data.

17
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𝑘𝑘
where 𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖
, 𝐹𝐹𝐹𝐹𝐴𝐴𝑖𝑖𝑖𝑖𝑖𝑖 , and 𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖 denote the trade value of product 𝑘𝑘 from country 𝑖𝑖 to country 𝑗𝑗

in year 𝑡𝑡, FTA dummy, and custom union dummy, respectively. The FTA dummy takes the value of

1 if the countries 𝑖𝑖 and 𝑗𝑗 are included in the same FTA in year 𝑡𝑡. 18 The CU dummy is similarly
constructed. 𝛿𝛿𝑖𝑖𝑖𝑖𝑘𝑘 , 𝛿𝛿𝑗𝑗𝑗𝑗𝑘𝑘 , and 𝛿𝛿𝑖𝑖𝑖𝑖𝑘𝑘 denote exporter-year, importer-year, and country-pair fixed effects,

respectively. The country-pair fixed effect is directional, and therefore, (𝑖𝑖, 𝑗𝑗) and (𝑗𝑗, 𝑖𝑖) pairs fall

in the different clusters. We estimate Equation 1 by Poisson Pseudo Maximum Likelihood (PPML).
As noted by superscript 𝑘𝑘, Equation 1 is estimated separately by products at the HS 6-digit level to

obtain the different coefficients of the FTA dummies by products as well as by country pairs. 19 In
other words, we repeated the estimation of Equation 1 by more than 5,000 times. The coefficients,
𝑘𝑘
𝛼𝛼1,𝑖𝑖𝑖𝑖
, therefore, show the effects of FTA formed by the country pair on the export values of product

𝑘𝑘 from country 𝑖𝑖 to country 𝑗𝑗. 20

𝑘𝑘
, we used them as dependent
After obtaining the coefficients for FTA dummies, 𝛼𝛼1,𝑖𝑖𝑖𝑖

variables at the second stage. The second estimation is based on the following equations:
𝛼𝛼
� 𝑖𝑖={𝐽𝐽𝐽𝐽},𝑗𝑗,𝑘𝑘 = 𝑹𝑹𝑹𝑹𝑶𝑶𝒋𝒋𝒋𝒋 𝜷𝜷𝟏𝟏 + 𝛽𝛽2 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑗𝑗𝑗𝑗 + 𝛿𝛿𝑗𝑗 + 𝛿𝛿𝑘𝑘 + 𝑣𝑣𝑗𝑗𝑗𝑗

� 𝑖𝑖,𝑗𝑗={𝐽𝐽𝐽𝐽},𝑘𝑘 = 𝑹𝑹𝑹𝑹𝑶𝑶𝒊𝒊𝒊𝒊 𝜸𝜸𝟏𝟏 + 𝛾𝛾2 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑖𝑖𝑖𝑖 + 𝛿𝛿𝑖𝑖 + 𝛿𝛿𝑘𝑘 + 𝑣𝑣𝑖𝑖𝑖𝑖
𝛼𝛼

(2)
(3)

where dependent variables are the estimated coefficients for FTA dummies of Japan. While
Equation 2 is used when an exporter 𝑖𝑖 is Japan. and an importer 𝑗𝑗 is one of their FTA partners,
Equation 3 is used when an importer 𝑗𝑗 is Japan and an exporter 𝑖𝑖 is one of their FTA partners. 21

The year of FTA enforcement is regarded as the next year if the FTA enters into force in the period from
July to December.
19
We estimated the effects of FTAs by products because ROO is basically determined by the HS 6-digit
level. Because domestic trade flows at such a disaggregated level are not available, we did not include them
in our sample, even though it is recommended by Yotov et al. (2016), Campos et al. (2021), and Yotov
(2021).
20
Estimating Equation 1 with FTA dummies separated by country pairs is computationally too demanding.
We, therefore, separated the country-pair fixed effects 𝛿𝛿𝑖𝑖𝑖𝑖𝑘𝑘 into two terms, before and after the enforcement
𝑘𝑘
are calculated by
of the FTA, 𝛿𝛿𝑖𝑖𝑖𝑖𝐵𝐵𝐵𝐵 and 𝛿𝛿𝑖𝑖𝑖𝑖𝐴𝐴𝐴𝐴 , respectively. Then, the coefficients on the FTA dummies 𝛼𝛼�1,𝑖𝑖𝑖𝑖
𝐵𝐵𝐵𝐵
𝐴𝐴𝐴𝐴
subtracting 𝛿𝛿̂𝑖𝑖𝑖𝑖 from 𝛿𝛿̂𝑖𝑖𝑖𝑖 . One notable defect of this method is that the standard errors of the coefficients
for FTA dummies are not estimated. While this point can be critical if the effect of FTA itself is the chief
object of interest, it is not so important in this study because our main interest is the effect of the ROO,
which is estimated at the second stage. If the standard errors of FTA dummies are estimated at the first stage,
we can utilize them as the weights of the second stage. Baier et al. (2019), however, suggested the use of
heteroskedasticity robust standard errors instead of the first-stage standard errors because the estimates of the
second-stage standard errors are still reliable and consistent even if they are not efficient.
21
See Appendix B for the analysis of ROOs in U.S. FTAs, where the U.S. is used instead of Japan at the
second stage.
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The vectors of the explanatory variables, 𝑹𝑹𝑹𝑹𝑶𝑶𝒋𝒋𝒋𝒋 and 𝑹𝑹𝑹𝑹𝑶𝑶𝒊𝒊𝒊𝒊 , are comprised of major

ROO-type dummy variables and take the value of 1 if a ROO for product 𝑘𝑘 of the type used in an

FTA with Japan is included in the category. Specifically, we include four variables in the baseline

estimations: 𝐶𝐶𝐶𝐶, 𝐶𝐶𝐶𝐶𝐶𝐶, 𝑂𝑂𝑂𝑂, and 𝑂𝑂𝑂𝑂ℎ𝑒𝑒𝑒𝑒𝑒𝑒. The 𝐶𝐶𝐶𝐶 and 𝐶𝐶𝐶𝐶𝐶𝐶 take the values of 1 if a ROO type

includes the corresponding category (i.e., CC), regardless of whether it is a single form or a

combination form, and 0 otherwise. Similarly, the variable for 𝑂𝑂𝑂𝑂 takes the value 1 if a ROO type
is selective, i.e., “CTC or RVC” and 0 otherwise; and the variable for 𝑂𝑂𝑂𝑂ℎ𝑒𝑒𝑒𝑒𝑒𝑒 takes one if a ROO

type is 1 of the categories other than those specified in the same analysis and 0 otherwise. The
benchmark ROO type is CTSH. When we further decompose 𝑂𝑂𝑂𝑂ℎ𝑒𝑒𝑒𝑒𝑒𝑒, we include three variables,

𝐶𝐶𝐶𝐶𝐶𝐶&𝑆𝑆𝑆𝑆, 𝐶𝐶𝐶𝐶𝐶𝐶 𝑜𝑜𝑜𝑜 𝑅𝑅𝑅𝑅𝑅𝑅 𝑜𝑜𝑜𝑜 𝑆𝑆𝑆𝑆, and 𝑂𝑂𝑂𝑂ℎ𝑒𝑒𝑒𝑒𝑒𝑒 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒., instead of 𝑂𝑂𝑂𝑂ℎ𝑒𝑒𝑒𝑒𝑒𝑒; these variables take the

values of 1 if a ROO type includes the corresponding category, and 0 otherwise. The variable for
max preferential margin, 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑗𝑗𝑗𝑗 , indicates the max level of potential preferential margin. Its

proxy is a MFN tariff for product 𝑘𝑘 of country 𝑗𝑗 in the year of FTA enactment (ln(1 + 𝑀𝑀𝑀𝑀𝑀𝑀𝑗𝑗𝑗𝑗 )),
because the second stage of our estimation cannot consider the time dimension.

We expect that compared with CTSH, CC is the most trade restrictive, followed by CTH

because it may be most difficult to satisfy CC at the HS 2-digit level to obtain the originating status
and more difficult to satisfy CTH at the HS 4-digit level than CTSH at the HS 6-digit level. We also
expect that a selective type with RVC is less restrictive compared to a single type of CTC because
firms can choose one of the two criteria, CTC and RVC, which may make it easier for firms to
satisfy ROOs to obtain the originating status. In this regard, the Japan Business Federation
requested the Japanese government to adopt the selective types (“CTC or RVC”) and the principle
of CTC to be at the HS 6-digit level for ROOs in the FTAs, so that Japanese businesses can utilize
supply chains efficiently. 22 The effects of FTAs on trade are expected to be larger when a max
preferential margin is larger. Note that as discussed in Section 3, the potential use of ROOs is
limited on the import side in terms of both the portion of products as well as the coverage of sectors,
and such a bias may cause insignificant results for Japan’s imports due to a limited variety of ROO
types.
In the second estimations, two types of fixed effects, a fixed effect for FTA partners— 𝛿𝛿𝑖𝑖
or 𝛿𝛿𝑗𝑗 —and a fixed effect for HS 2-digit sectors/HS 6-digit products, 𝛿𝛿𝑘𝑘 , are included. The former

fixed effect absorbs the effects of FTAs commonly observed among the same FTA partners
including the regime-wide effects, while the latter fixed effect absorbs the effects of FTAs

commonly observed among the same products such as the Japan’s competitiveness regarding the
product 𝑘𝑘. 23 The fixed effects and the MFN tariffs play important roles to endogenize the potential

http://www.keidanren.or.jp/policy/2016/036_honbun.html.
As MFN tariffs in the analysis of imports are those imposed by Japan, there should exist no variation at
the HS 6-digit level among FTA partners. In our analysis on the import side, however, MFN tariffs in the

22
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determinants of ROOs. Policymakers may negotiate ROOs by considering the competitiveness of
the products. This is reflected in the fixed effects and tariff rates. In addition, the dependent variable
in the second stage estimation is the effect of FTAs, or changes in the trade value. The levels of
trade values are already resolved in the first stage estimation. Therefore, the ROOs are treated as
exogeneous variables, after controlling for the MFN tariffs and the fixed effects in the second
estimation. We estimated the Equations 2 and 3 by OLS and used the heteroskedasticity-robust
standard errors, as suggested by Baier et al. (2019).
After the baseline estimation for Equations 2 and 3, we conduct two kinds of additional
analyses to detect the heterogeneous effects of adopting selective type of ROOs. Specifically, we
firstly estimate the heterogeneity by the preferential margin. To this end, we add the interaction term
of 𝑂𝑂𝑂𝑂, selective type dummy, with the max preferential margin into Equations 2 and 3. If the

coefficient for this interaction term is positive, the adoption of the selective type of ROO would be
especially effective for the initially protected products. Next, we decompose the effects of 𝑂𝑂𝑂𝑂 by

the main end use of the products. Based on the correspondence table between HS 1996 and the

classification by Broad Economic Categories constructed by the United Nations Statistics Division,
we classify the products into three categories: primary, intermediate, and final goods. 24 We, then,
estimate the effects of selective type by these product categories. We expect that the allowing the
choice of ROO types is more effective for final products because the production process of the final
products is generally more complicated and diversified across varieties within a product. The large

variation of the production process would generate greater incentives for firms to choose the type of
ROO, depending on their products and/or preferences.
Our dataset for the first estimation includes 170 countries over the period 1996–2019. The
countries had total imports from or exports to the world that were no less than 0.01% of world
imports or exports in either 1996 or 2019. In the second estimation, our sample is restricted to HS
6-digit products with positive MFN tariffs, because FTAs may not be used when MFN tariffs are
zero, and the issue of ROOs matters when FTAs are used. The data for trade values were obtained
from the BACI database of the Centre d’Etudes Prospectives et d’Informations Internationales
(CEPII), which provides disaggregated data on bilateral trade flows. The information on FTAs and
CUs were obtained from the Gravity database of CEPII. 25 Data for ROOs are obtained from the
year of enforcement of a relevant FTA are used, and are slightly different across partner countries. A MFN
tariff as a proxy of max preferential margin is included as a control variable in equation on the import side
(Equation 3). Considering that changes in Japan’s MFN tariffs over years are small, and that MFN tariffs
imposed by FTA partners significantly vary, the results of the estimation for Japan’s export in Equation 2
would be more credible as the effects of the preferential margin.
24
https://unstats.un.org/unsd/classifications/Econ
25
The BACI database was constructed by Gaulier and Zignago (2010). The Gravity database was
constructed by Head, Mayer, and Ries (2010) and Head and Mayer (2014). The databases can be accessed at:
http://www.cepii.fr/CEPII/en/bdd_modele/presentation.asp?id=8
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ITC database, which is extracted from the “Rules of Origin Facilitator” and is provided by ITC
(2020). Because the HS classifications in the database vary among FTAs, they are converted into
the HS 1996 version, using corresponding tables available from the United Nations’ website, to
match with trade data. 26 MFN tariff data is obtained from the Trade Analysis Information System
(TRAINS) of the United Nations Conference on Trade and Development via World Integrated
Trade Solution.
5. Empirical Results
5.1 Regression Results
Tables 4 and 5 show the results for exports and imports, respectively. As discussed in
Section 3, the selective type, “CTC or RVC,” in addition to CTC are intensively and extensively
utilized in Japan’s FTAs, while the compound type, “CTC and RVC,” and a single RVC are rarely
used or used mostly in a specific FTA. Therefore, the ROO types examined in the baseline
estimations are 𝐶𝐶𝐶𝐶, 𝐶𝐶𝐶𝐶𝐶𝐶, 𝑂𝑂𝑂𝑂 (= CTC or RVC), and 𝑂𝑂𝑂𝑂ℎ𝑒𝑒𝑒𝑒𝑒𝑒, with a benchmark ROO type of
CTSH.

== Table 4 ==
== Table 5 ==
Our results present several interesting insights. First, the impact of product-specific ROOs
significantly depends on the types among CTC, and CC is the most restrictive to trade, followed by
CTH, compared with CTSH, on both sides of exports and imports for Japan. In the estimations with
HS 6-digit fixed effects, the coefficients for 𝐶𝐶𝐶𝐶 and 𝐶𝐶𝑇𝑇𝐻𝐻 are negative and statistically significant,
and the absolute value is larger for 𝐶𝐶𝐶𝐶 than 𝐶𝐶𝐶𝐶𝐶𝐶, as expected. It indicates that CTH is more
restrictive to trade than CTSH, which is used as the benchmark ROO type here, and CC is the most
restrictive.

Second, on the export side, the selective type, “CTC or RCV,” is found to be less
restrictive, compared to a single type of CTC, as expected. The coefficient for 𝑂𝑂𝑂𝑂 is positive and

statistically significant. Moreover, this coefficient is smaller than the absolute values of coefficients

for 𝐶𝐶𝐶𝐶 and 𝐶𝐶𝐶𝐶𝐶𝐶. It suggests that the selective type mitigates the restrictive effects of the single

type of ROOs (CTC only) on exports. This must be because firms can choose one of the two criteria,
CTC and RVC, which makes it easier for firms to satisfy ROOs to obtain COO showing the

originating status. In addition, the sum of coefficients for 𝐶𝐶𝐶𝐶 and 𝑂𝑂𝑂𝑂 and the sum of coefficients

http://www.cepii.fr/CEPII/en/bdd_modele/presentation.asp?id=37
26
https://unstats.un.org/unsd/trade/classifications/correspondence-tables.asp.
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for 𝐶𝐶𝐶𝐶𝐶𝐶 and 𝑂𝑂𝑂𝑂 are still negative, indicating that “CC or RCV” and “CTH or RVC” tend to be

more restrictive to trade than CTSH only. In other words, types of CTC significantly matter as a
determinant of the trade effects of FTAs, even if the selective type is adopted.

Third, the effects of FTAs on exports are likely to be larger for products with larger
preferential margins. The coefficient for the max level of preferential margin is positive with
statistical significance. It indicates that the effects of FTAs on exports tend to be large when
preferential margins are large. Considering that products with MFN tariffs imposed by FTA partners
exist across many sectors, sectors with products with higher MFN tariffs may enjoy the effects of
FTAs on exports.
Fourth, the effects of FTAs on exports are likely to be reduced by the restrictive “CTC
and SP” type. Almost all of the products subject to this ROO type are textile products. It may
partially reflect the nature of products, but it may also partially reflect that the textile sector is the
target of tariff protection, given the facts that FTA partners impose MFN tariff of 9.3 percent on
average on textile products, which is much higher than the average rate for all products (5.5
percent) (Table 3). 27 How SP-related measures are restrictive to trade may be different among
SP-related measures, but at least the “CTC and SP” type tends to impede trade substantially mainly
in the textile sector.
Fifth, concerning imports, we obtained expected results with statistical significance only
for CTC, unlike the analysis for exports. As discussed in Section 3, imported commodities subject
to positive MFN tariffs are less than a half of HS 6-digit products and are observed mostly in a
limited number of sectors. Such concentration on sectors with a limited variety of ROO types may
possibly cause statistically insignificant results for imports, except CTC.
As discussed in previous sections, one HS 6-digit product basically corresponds to one
ROO type. Some HS 6-digit products, however, correspond to multiple types of ROOs due to the
following reasons: first, certain specific products are subject to different types of ROOs from the
types applied to other products in the same category of HS 6-digit product, and second, several
product categories are matched to one HS 6-digit product in the process of converting HS
classifications into the HS 1996 version. Although the results in this section are based on the dataset
that excludes such HS 6-digit products with multiple ROO types, we also examined the impact of
ROOs, as a robustness check, using the dataset for all HS 6-digit products, including products with
multiple ROO types. Table A.3 in the Appendix, which corresponds to Tables 4 and 5, suggests that
there is no significant difference, regardless of whether such products are included or not, and the
afore-discussed results are robust.

Japan also imposes relatively high MFN tariffs on textile products: 7.6 percent on average for textile
products (4.6 percent for all products).

27
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To shed light on the mitigating role of the selective type in the restrictive effects of the
single type of CTC, we conducted additional estimations, using interaction terms of 𝑂𝑂𝑂𝑂 with
preferential margin and three product categories, i.e., primary products, intermediate goods, and

final products. Tables 6 and 7 show these results for exports and imports, respectively. On the
export side, the coefficient for the interaction term of 𝑂𝑂𝑂𝑂 with preferential margin is positive and

statistically significant (Table 6). It suggests that the mitigating role of the selective type tends to be
strengthened for products with larger (max level of) preferential margins. In other words, the
selective type’s mitigating role is large for products with substantial tariff reduction by FTAs.
Interestingly, on the import side, the coefficient for the interaction term of 𝑂𝑂𝑂𝑂 with preferential

margin is positive and statistically significant (Table 7), though the result for 𝑂𝑂𝑂𝑂 per se is

insignificant in Table 5. It implies that the selective type’s mitigating role is found on the import
side as well for products with substantial tariff reduction by FTAs.
== Table 6 ==
== Table 7 ==
In addition to preferential margin, the coefficient for the interaction term of 𝑂𝑂𝑂𝑂 is

positive and statistically significant for intermediate goods and final products on the export side,
though it is insignificant for primary products (Table 6). Moreover, the coefficient is slightly larger

for final products than intermediate goods. The larger positive coefficient for final products than
intermediate goods implies that the advantage of the adopting the selective type “CTC or RVC”
may be large for final products than intermediate goods. In general, one cannot simply say whether
CTC is more restrictive than RVC or vise versa. Rather, their restrictiveness may depend on firms
and products. The selective type, “CTC or RVC”, allows firms a flexible choice of ROO rules to
satisfy, in order to utilize preferential tariffs under FTAs, reflecting their cost consideration and
preference as well as nature of their products. Considering the fact that final products requires
additional production processes which may involve many different firms, compared with
intermediate goods, which rule a firm prefers to choose from the two rules, CTC and RVC, may
vary more significantly among firms and their products for final products than intermediate goods.
Thus, it must be reasonable that the advantage of adopting the selective type, “CTC or RVC”, is
larger for final products than intermediate goods.
5.2 Quantitative Evaluation of ROO Effects
To evaluate the impacts of ROOs quantitatively, we compared the effects of ROOs with
the total effects of FTAs. We employed a similar method to Breinlich et al. (2021) to calculate the
13

counterfactual trade values as the effects of FTAs and compare them with actual trade values. More
specifically, we first calculated average trade values by country-product before FTA enactment as
𝑘𝑘
𝑘𝑘
𝑋𝑋�𝑖𝑖𝑖𝑖𝑖𝑖
= ∑𝑡𝑡<𝑡𝑡𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖
/𝑁𝑁𝑖𝑖𝑖𝑖𝑖𝑖 , where 𝑡𝑡𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 is the year of FTA enactment and 𝑁𝑁𝑖𝑖𝑖𝑖𝑖𝑖 is the number of
years before FTA enactment in our sample period. Then, we calculated the counterfactual values by
𝑘𝑘
𝑘𝑘
country pairs and products, using the results of first stage estimation as 𝑋𝑋� 𝑘𝑘 ′ = 𝑋𝑋�𝑖𝑖𝑖𝑖𝑖𝑖
exp�𝛼𝛼�1𝑖𝑖𝑖𝑖
�.
𝑖𝑖𝑖𝑖𝐵𝐵

This value would be realized if the FTA with the partner country entered into force before our
sample period. Next, we summed up the counterfactual trade values at the aggregated values. At

this step, we excluded the values of the products, for which MFN tariffs are zero or estimated
𝑘𝑘
coefficients for the FTA dummy, 𝛼𝛼�1𝑖𝑖𝑖𝑖
, are within the 1% tails of the coefficient distributions to

exclude the effects of outliers. We similarly summed up actual trade values for the corresponding
products and partner countries. Finally, we calculated the FTA effects by taking the ratio of the
aggregated counterfactual value to the aggregated actual value before FTA enactment.
Table 8 summarizes estimates on the FTA effects on trade, together with the information

on MFN tariffs for all sectors and machinery sectors. 28 An export-weighted average of the FTA
effects on Japan’s exports to FTA partners is 28.3% for all sectors (27.3% for machinery sectors).29
The magnitude of this FTA effect confirms that the effects of ROOs are not negligible. Column 2 in
Table 4 implies that the effects of the Japan’s FTAs on exports would decline by 15.6 percentage
points (=1 - exp(−0.169)) if the ROO type changes from CTSH to CC, suggesting that a large part
of the increase in exports would be eroded by the most strict ROOs among CTC. Similarly, the
effects of the Japan’s FTAs on exports would decline by 11.8 percentage points (=1 - exp(−0.125))
if the ROO type changes from CTSH to CTH, implying that not a small part of the increase in
exports would be eroded by the secondly strict ROOs among CTC. On the other hand, the estimated
effects of ROOs on Japan’s exports also suggest that the selective type, “CTC or RVC”, partially
mitigate such negative effects of restrictive ROOs. For example, if the ROO type becomes “CTH or
RVC” from CTSH, the FTA effect would be reduced by one percentage point, which is smaller than
11.8 percentage point for CTH. Similarly, if the ROO type becomes “CTSH or RVC” from CTSH,
the FTA effect would be larger by 10.7 percentage points. It implies that the trade-restrictive effects
of “CTH or RVC” and “CTSH or RVC” on Japan’s exports are relatively small. Although the FTA
effects are the mixed outcome of heterogeneous ROO types, this quantitative exercise confirms the
mitigating effects of the selective type.
== Table 8 ==
See Table A.3 for estimation results of FTA effects by sectors.
These values are reasonable for the estimates of other studies. Breinlich et al. (2021), for example,
estimate the treatment effects of FTAs by various aggregate levels and estimation methods, and the effects
range from 56.3% to 105.4% (Table 3 in p. 30). Their estimate of the treatment effects using the closest
method to this study is 57.6%.

28
29
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An import-weighted average of the FTA effects on Japan’s imports from FTA partners is
59.3%. Column 2 in Table 5 implies that the change in ROO from CTSH to CC would reduce the
FTA effect by 22.5 percentage points (=1 - exp(−0.255)), while the change in ROO from CTSH to
CTH would reduce the FTA effect by 12.0 percentage points (=1 - exp(−0.128)). This indicates that
more strict ROOs would certainly reduce a substantial portion of the increase in Japan’s imports.
Note that the magnitude of the FTA effect on machinery imports is lowered to be 26.7%, but most
machinery products are already with zero MFN tariff that is imposed by Japan (Table 8).
6. Conclusion
This paper focused on product-specific ROOs and investigated how ROOs influence the
effects of FTAs on trade at the product level in the cases of the 17 Japan’s FTAs. We first
demonstrated that Japan’s FTAs intensively utilize the selective type, mostly “CTH or RVC” or
“CTSH or RVC”, in addition to CTC in general. We also showed that preferential tariffs under
FTAs and ROOs can be potentially used much more intensively and extensively on the export side
than the import side in terms of the portion of products as well as the coverage of sectors. Our
econometric analysis demonstrated that among different types of ROOs in Japan’s FTAs, CC is
most restrictive, followed by CTH, compared with CTSH. It also showed that for Japan’s exports,
the selective type, “CTC or RVC”, is less restrictive than the corresponding single type of CTC,
while the CTC types significantly matter in determining the effects of FTAs on trade. In addition,
such mitigating effect of the selective type tends to be larger for final products than intermediate
goods and for products with larger preferential margins. Our findings suggest that restrictive types
of ROOs reduce the positive effects of FTAs on trade.
We can draw several policy implications from our findings. First, adoption of the least
restrictive ROOs is crucial for deriving maximum benefits from FTAs in the form of trade
promotion. According to our results, among various types of ROOs concerning CTC, CTSH is least
restrictive. It would be even better if an FTA user can choose between CTSH and RVC. Less
restrictive ROOs would reduce the administrative and other costs necessary to satisfy the conditions
imposed by ROOs. According to a survey conducted by the Japan External Trade Organization
(JETRO) in 2019, the most serious obstacle for using FTAs is the high administrative costs of
satisfying ROOs. At least 60.6 percent of the respondents indicated this problem. 30
Second, although not directly drawn from our empirical results, ROO patterns should be
simplified. Adoption of one common ROO such as RVC at 40 percent like the ASEAN Free Trade
Area, which is shown in Ando et al. (2022b), would facilitate the use of FTAs. According to the
30

https://www.jetro.go.jp/biz/areareports/special/2019/0401/a000ade5a039d4fb.html
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JETRO survey, 46.5 percent of the respondents indicated that the complicated product-specific
ROOs is an obstacle for using FTAs.
So far, we have discussed the use of FTAs for increasing trade because of desirable ROO
policies. In conclusion, we would like to raise one issue, which may sound unrealistic at this point
in time, but should be considered as a future target. That is the elimination of MFN tariffs, or free
trade vis-à-vis the rest of the world. One important reason for setting ROOs is to avoid trade
deflection, which may arise from FTAs, where FTA members apply their own MFN tariff rates on
imports from non-FTA members. Needless to say, the problems or issues related to ROOs disappear
if MFN import tariffs are eliminated. If FTA members can successfully adjust their production and
employment to accommodate increased imports caused by FTAs, it may be easier for the countries
to reduce tariffs further or even eliminate tariffs on imports not only from FTA members but also
from non-FTA members. In other words, FTAs may pave the way to a free and open trade regime.
Policymakers are advised to consider such possibility in formulating trade and industrial policies for
the future.
Finally, the importance of research on the factors determining the types of ROOs and
FTAs must be emphasized. In our analysis, we treated the types of ROOs as exogenous variables
and examined the impacts of different types of ROOs on trade. Treating ROOs this way may be one
possible reason for the limited explanatory power of our analysis. We found that CC is very
restrictive in limiting imports, as expected. However, in many cases our findings on other types of
ROOs were not consistent with our expectations, which was based mostly on economic rationale
from the perspective of an importing country. This observation indicates the need to consider how
ROOs are set using not only economic rationale but also political and other factors. Moreover,
consideration of FTA partners must be incorporated in the determination of the types of ROOs. It is
hoped that empirical analysis of the impacts of ROOs on trade will be conducted by endogenizing
ROO variables.

References
Ando, Mitsuyo, and Shujiro Urata (2018) “Determinants of FTA Utilization for Japan’s Imports:
Preferential Margins and Restrictiveness of Rules of Origin,” RIETI Discussion Paper
Series, 18-E-078.
Ando, Mitsuyo, Shujiro Urata, and Kenta Yamanouchi (2022a) “Do Japan’s Free Trade Agreements
Increase its International Trade?” Journal of Economic Integration, 37(1), 1–29.
Ando, Mitsuyo, Shujiro Urata, and Kenta Yamanouchi (2022b) “How Restrictive are the
Product-Specific Rules of Origin?: Dissimilar Strategies of Free Trade Agreements for Japan

16

and the U.S.” Presented at the Asian Economic Panel Meeting in Helsinki, Finland (July
2022).
Baier, Scott L., and Jefferey. H. Bergstrand (2007) “Do Free Trade Agreements Actually Increase
Members’ International Trade?” Journal of International Economics, 71(1), 72–95.
Baier, Scott L., Jefferey H. Bergstrand, and Matthew W. Clance (2018) “Heterogeneous Effects of
Economic Integration Agreements,” Journal of Development Economics, 135(1), 587–608.
Baier, Scott L., Yoto V. Yotov, and Thomas Zylkin (2019) “On the Widely Differing Effects of Free
Trade Agreements: Lessons from Twenty Years of Trade Integration,” Journal of
International Economics, 116(1), 206–226.
Breinlich, Holger, Dennis Novy, and J. M. C. Santos Silva (2021) “Trade, Gravity and Aggregation,”
CEPR Discussion Papers, No. 16552.
Cadot Olivier, and Lili Yan Ing (2016) “How Restrictive Are ASEAN’s Rules of Origin?” Asian
Economic Papers, 15 (3), pp.115–134.
Campos, Rodolfo G., Jacopo Timini, and Elena Vidal (2021) “Structural Gravity and Trade
Agreements: Does the Measurement of Domestic Trade Matter?” Economics Letters, 208,
110080.
Cheong, Juyoung, Do Won Kwak, and Kam Ki Tang (2015) “Heterogeneous effects of preferential
trade agreements: How does partner similarity matter?” World Development, 66, 222–236.
Conconi, Paola, Manuel García-Santana, Laura Puccio, and Roberto Venturini (2018) “From Final
Goods to Inputs: The Protectionist Effect of Rules of Origin,” American Economic Review,
108(8), 2335–2365.
Estevadeordal, Antoni (2000) “Negotiating Preferential Market Access: the Case of the North
American Free Trade Agreement,” Journal of World Trade, 34, 141–200.
Estevadeordal, Antoni, and Kati Suominen (2008) Gatekeepers of Global Commerce: Rules of
Origin and International Economic Integration, Washington, DC: Inter-American
Development Bank.
Felbermayr, Gabriel, Feodora Teti, and Erdal Yalcin (2019) “Rules of Origin and the Profitability of
Trade Deflection,” Journal of International Economics, 121, 103248.
Gaulier, Guillaume, and Soledad Zignago (2010) “BACI: International Trade Database at the
Product-Level. The 1994–2007 Version,” CEPII Working Paper, No. 2010-23, Centre
d’Etudes Prospectives et d’Informations Internationales.
Hayakawa, Kazunobu, Hansung Kim, and Hyun-Hoon Lee (2014) “Determinants on Utilization of
the Korea–ASEAN Free Trade Agreement: Margin Effect, Scale Effect, and ROO Effect,”
World Trade Review, 13(3), 499–515.

17

Hayakawa, Kazunobu (2014) “Impact of Diagonal Cumulation Rule on FTA Utilization: Evidence
from Bilateral and Multilateral FTAs between Japan and Thailand,” Journal of Japanese
International Economies, 32, 1–16.
Hayakawa, Kazunobu, and Nuttawut Laksanapanyakul (2017) “Impacts of Common Rules of
Origin on FTA Utilization,” International Economics and Economic Policy 14(1), 75–90.
Hayakawa, Kazunobu, and Taiyo Yoshimi (2020) “Tariff Rates in Gravity,” IDE Discussion Papers,
796, Institute of Developing Economies.
Head, Keith, and Thierry Mayer (2014) “Gravity Equations: Workhorse, Toolkit, and Cookbook,” in
G. Gopinath, E. Helpman, and K. Rogoff (eds.) Handbook of International Economics,
Volume 4, Amsterdam: Elsevier B.V., pp.131–95.
Head, Keith, and Thierry Mayer, and John Ries (2010) “The Erosion of Colonial Trade Linkages
After Independence,” Journal of International Economics, 81(1), pp.1–14.
International Trade Centre (2020) “Dataset of Product-Specific Rules of Origin in Japan's Economic
Partnership Agreements (EPAs) and U.S. Free Trade Agreements (FTAs),” extracted from
Rules of Origin Facilitator, findrulesoforigin.org
Kniahin, Dzmitry, Duy Dinh, Mondher Mimouni, and Xavier Pichot (2020) “Rules of Origin in
Japan EPAs: A Database Assessment”, Presented at the 23rd Annual Conference on Global
Economic Analysis, Purdue University, West Lafayette, IN: Global Trade Analysis Project.
Kohl, Tristan (2014) “Do We Really Know That Trade Agreements Increase Trade?” Review of
World Economics, 150(3), 443–469.
Larch, Mario, Aiko F. Schmeißer, and Joschka Wanner (2021) “A Tale of (almost) 1001
Coefficients: The Deep and Heterogeneous Effects of the EU‐Turkey Customs Union,”
Journal of Common Market Studies, 59(2), 242–260.
Mattoo, Aaditya, Alen Mulabdic, and Michele Ruta. (2022) Trade creation and trade diversion in
deep agreements. Canadian Journal of Economics, 55(3), 1598-1637.
Powers, William and Ricky Ubee (2020) “A Comprehensive Comparison of Rules of Origin in U.S.
Trade Agreements,” Economic Working Paper Series Working Paper 2020-05-D, U.S.
International Trade Commission.
Soete, Sophie, and Jan Van Hove (2017) “Dissecting the Trade Effects of Europe's Economic
Integration Agreements.” Journal of Economic Integration, 193–243.
Sytsma, Tobias (2021) “Rules of Origin and Trade Preference Utilization among Least Developed
Countries,” Contemporary Economic Policy, 39(4), 701–718.
Sytsma, Tobias (2022) “Improving Preferential Market Access through Rules of Origin: Firm-Level
Evidence from Bangladesh,” American Economic Journal: Economic Policy, 14(1), 440–72.
Tanaka, Kiyoyasu (2021) “The European Union's Reform in Rules of Origin and International
Trade: Evidence from Cambodia,” World Economy, 44(10), 3025–3050.
18

Vicard, Vincent (2009) “On Trade Creation and Regional Trade Agreements: Does Depth Matter?”
Review of World Economics, 145(2), 167–187.
Vicard, Vincent (2011) “Determinants of Successful Regional Trade Agreements,” Economics
Letters, 111(3), 188–190.
Yotov, Yoto V., Roberta Piermartini, José-Antonio Monteiro, and Mario Larch (2016) An Advanced
Guide to Trade Policy Analysis: The Structural Gravity Model, Geneva: World Trade
Organization.
Yotov, Yoto V. (2021) “The Variation of Gravity within Countries,” Drexel Economics Working
Paper Series, No. 2021-12, Drexel University.

19

Table 1 Japan's FTAs in our analysis

Note: FTAs in our analysis are those with effective dates in period 1996-2019.

Table 2 Summary of product-specific ROO types in Japan’s 17 FTAs: shares in total (%)

Source: authors' calculation, using ITC database.
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Figure 1 Product-specific ROO types by agreements

Source: Ando et al. (2022b) (original data: authors' calculation, using ITC database.)
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Figure 2 Product-specific ROO types by sectors

Note: HS01-05: live animals&products, HS06-14: vegetable products, HS15: animal&vegetable
oils, HS16-24: products of food industry, HS25-27: mineral products, HS28-38: chemicals,
HS39-40: plastic&plastic materials, HS41-43: skin, raw material, HS44-46: wood&wood products,
HS47-49: pulp&paper, HS50-63: textiles, HS64-67: footwear, umbrellas, HS68-70: cement,
ceramic, et al., HS71: precious stones, HS72-83: base metals&products, HS84: general machinery,
HS85: electric machinery, HS86-89: transport equipment, HS90-92: precision machinery, HS94-96:
various manufactured goods, and HS93&97: Others.
Source: Ando et al. (2022b) (original data: authors' calculation, using ITC database.)
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Table 3 Sectoral MFN tariffs imposed on exported/imported products: shares of products with
positive tariffs and average rates (%)

Note: MFN tariffs for Japan’s exported products are those imposed by FTA partner
countries, while MFN tariffs for Japan’s imported products are those imposed by Japan.
The exported/imported product refers to a HS 6-digit product with export to/import from each FTA
partner (product-FTA partner for positive trade). The shares are calculated, based on the number of
such cases. MFN tariffs in the year of enforcement of a FTA are used to determine whether products
are those with positive MFN tariffs or zero MFN tariffs. For share in each sector, sectors with over
70% share are highlighted.
Source: authors' estimation, based on BACI database and TRAINS.
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Table 4 Effects of ROOs on exports

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in parentheses. Reference group of
ROO type is CTSH. Max preferential margin indicates the max level of potential preferential
margin, which is proxied by MFN tariff (ln(1+MFN)). The sample consists of observations at
country-product level for FTA partners and HS 6-digit products with positive MNF tariff rates,
which excludes HS 6-digit products with multiple ROO types originally or due to the conversion of
HS classification.
Source: authors' estimation, based on BACI database, Gravity database, ITC database, and
TRAINS.
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Table 5 Effects of ROOs on imports

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in parentheses. Reference group of
ROO type is CTSH. Max preferential margin indicates the max level of potential preferential
margin, which is proxied by MFN tariff (ln(1+MFN)). The sample consists of observations at
country-product level for FTA partners and HS 6-digit products with positive MNF tariff rates,
which excludes HS 6-digit products with multiple ROO types originally or due to the conversion of
HS classification.
Source: authors' estimation, based on BACI database, Gravity database, ITC database, and
TRAINS.
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Table 6 Further investigation for the selective ROO type: exports

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in parentheses. Reference group of
ROO type is CTSH. Max preferential margin indicates the max level of potential preferential
margin, which is proxied by MFN tariff (ln(1+MFN)). The sample consists of observations at
country-product level for FTA partners and HS 6-digit products with positive MNF tariff rates,
which excludes HS 6-digit products with multiple ROO types originally or due to the conversion of
HS classification.
Source: authors' estimation, based on BACI database, Gravity database, ITC database, and
TRAINS.
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Table 7 Further investigation for the selective ROO type: imports

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in parentheses. Reference group of
ROO type is CTSH. Max preferential margin indicates the max level of potential preferential
margin, which is proxied by MFN tariff (ln(1+MFN)). The sample consists of observations at
country-product level for FTA partners and HS 6-digit products with positive MNF tariff rates,
which excludes HS 6-digit products with multiple ROO types originally or due to the conversion of
HS classification.
Source: authors' estimation, based on BACI database, Gravity database, ITC database, and
TRAINS.
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Table 8 FTA effects and MFN tariffs (%)

Source: authors' estimation and Table 3.
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Appendix A: Supplement Tables
Table A.1 Description of ROO types in the database

Source: ITC database.

Table A.2 FTA effects by sectors

Source: authors' estimation.
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Table A.3 Robustness check: effects of ROOs on Japan's trade

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in parentheses. Reference group of
ROO type is CTSH. Max preferential margin indicates the max level of potential preferential
margin, which is proxied by MFN tariff (ln(1+MFN)). The sample consists of observations at
country-product level for FTA partners and HS 6-digit products with positive MNF tariff rates,
which includes HS 6-digit products with multiple ROO types originally or due to the conversion of
HS classification.
Source: authors' estimation, based on BACI database, Gravity database, ITC database, and
TRAINS.
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Appendix B: Analysis on ROOs of 12 US FTAs
Appendix B briefly introduces the results of ROOs in the 12 US FTAs. 31 Table B.1
presents summarized patterns of product-specific ROOs for U.S. FTAs. The U.S. FTAs mostly
adopt a single form of either CTC or RVC, and the combination of CTC and RVC, regardless of
whether it is selective or compound type, is rarely observed. In addition, one of the typical features
of U.S. ROOs is the application of “CTC or (CTC and RVC)”, which is often combined with ALW
and/ECT. This type is, in particular, applied to 17 percent of machinery products, which is larger
than the portion for all products (five percent). Although North American Free Trade Agreement
(NAFTA) and the United States-Mexico-Canada Agreement (USMCA) are not included in the
analysis here, portions of products subject to this type are even higher: 55 percent and 40 percent,
respectively. Thus, we examined the following ROO types for the analysis of the U.S. FTAs for all
sectors and machinery sectors: CC, CTH, RVC, and “CTC or (CTC and RVC)”, and “CTC and SP”,
and Others with a benchmark of CTSH. Note that RVC is applied to all or most HS 6-digit products
for FTAs with MENA. Therefore, we show only the results for U.S. FTAs with non-MENA
countries.
== Table B.1 ==
Table B.2 shows the regression results. The coefficient for CC is negative with statistical
significance as expected in estimations for exports/imports, using fixed effects for FTA partners and
HS 2-digit/6-digit sectors. More interestingly, the coefficient for “CTC or (CTC and RVC)” is
negative and statistically significant on the export side for the U.S, while it is insignificant on the
import side. Considering that the U.S. probably has a strong negotiation power over FTA partners,
“CTC or (CTC and RVC)”, which is often combined with ALW and/ECT, may be intensively
applied to protect domestic producers particularly in manufacturing sectors. Our results suggest that
the application of this kind of complicated ROO type results in impeding U.S. exports, since ROOs
are basically common among FTA members.
== Table B.2 ==
Lastly, let us briefly discuss the quantitative evaluation of the impacts of ROOs. For
instance, an export-weighted average of the FTA effects on U.S. exports to FTA partners is 66.7%
12 U.S. FTAs are those with effective dates in period 1996-2019 as is the case of Japan. Four countries
with US FTAs in the Middle East or North Africa (MENA) are Jordan (Dec 2001), Bahrain and Morocco
(Jan 2006), and Oman (Jan 2009). Eight countries/region with US FTAs in non-MENA are Chile and
Singapore (Jan 2004), Australia (Jan 2005), CAFTA-DR (from Mar 2006 to Jan 2009), Peru (Feb 2009),
Korea (Mar 2012), Colombia (May 2012), and Panama (Oct 2012).
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for all sectors (22.5% for machinery sectors) (Table B.3). Column 2 in Table B.2 for exports implies
that the effects of the U.S. non-MENA FTAs on exports would decline by 13.2 percentage points
(32.9 percent points) if the ROO type changes from CTSH to CC, suggesting that a large part of the
increase in exports would be eroded by the most strict ROOs among CTC. Similarly, the effects of
the U.S. non-MENA FTAs on exports would decline by 13.2 percentage points (24.7 percent points)
if the ROO type changes from CTSH to “CTC or (CTC and RVC)”, implying again that a large part
of the increase in exports would be eroded by this complicated type. Although the FTA effects are
the mixed outcome of heterogeneous ROO types, this quantitative exercise here confirms the effects
of ROOs is not negligible.
== Table B.3 ==

Table B.1 Summary of product-specific ROO types of US FTAs: shares in total (%)

Note: MENA refers to four US FTAs with countries in the Middle East or North Africa and
non-MENA refers to eight US FTAs with non-MENA countries.
Source: authors' calculation, using ITC database.
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Table B.2 Effects of ROOs in non-MENA FTAs on US trade

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in parentheses. Reference group of
ROO type is CTSH. Max preferential margin indicates the max level of potential preferential
margin, which is proxied by MFN tariff (ln (1+MFN)). The sample consists of observations at
country-product level for FTA partners and HS 6-digit products with positive MNF tariff rates,
which excludes HS 6-digit products with multiple ROO types originally or due to the conversion of
HS classification.
Source: authors' estimation, based on BACI database, Gravity database, ITC database, and
TRAINS.

Table B.3 US FTA effects and MFN tariffs imposed on traded products (%)

Source: authors' calculation.
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