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Abstract
This paper examines the determinants of the probability that an exporter chooses 
between a most-favored nation (MFN) scheme and multiple regional trade agree-
ment (RTA) schemes. We estimate a discrete choice model using transaction-level 
import data for Thailand in 2014. We find that RTA schemes are more likely to be 
chosen, given a larger transaction value. Among RTA schemes, the ones with less 
restrictive rules of origin or lower tariff rates are more likely to be selected. We also 
conduct simulation analysis to provide quantitative policy implications.
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1 Introduction

During the 2010s, regional trade agreements (RTAs) were negotiated among numer-
ous countries to reap the benefits of trade liberalization. RTAs with many countries 
are called “mega” RTAs. Recent examples of mega RTAs include the Comprehen-
sive and Progressive Agreement for Trans-Pacific Partnership (CPTPP); the Trans-
atlantic Trade and Investment Partnership; and the Regional Comprehensive Eco-
nomic Partnership (RCEP). RTA networks between each country pair will likely 
overlap with mega RTAs. For example, Mexico entered into the North American 
Free Trade Agreement (NAFTA) with Canada and the U.S., which overlaps with the 
CPTPP. Mexican firms must choose between a most-favored-nation (MFN) scheme 
and multiple RTA schemes (NAFTA or CPTPP) when they export to Canada. As 
this example indicates, firms increasingly face decisions between multiple RTA 
schemes as the number of mega RTAs has increased.

With multiple RTA schemes available, firms find it difficult to choose a tariff 
scheme.1 Firms are required to adhere to the rules of origin (RoO) and obtain cer-
tificates of origin (CoO) when they use RTA tariff schemes. To certify the origin 
of goods, exporters must collect the required documents, such as a list of inputs, 
a production flowchart, production instructions, invoices for each input, and con-
tract documents. This process arises as an exporter’s fixed cost for RTA utilization. 
When exporters choose between an MFN and RTA scheme, they examine whether 
the benefit of RTA tariff rates, which are generally lower than MFN rates, exceeds 
the fixed costs for RTA utilization. However, given multiple RTA schemes, export-
ers must consider the distinction among them, which stem from tariff rates and RoO. 
Exporters compare tariff rates and RoO across RTA schemes to select the best one. 
Furthermore, a change in tariff rates in one RTA influences the probability not only 
that this RTA is chosen but also that other RTAs are chosen. As the number of over-
lapping RTAs increases, such interaction effects are more likely to be present.

This study empirically investigates the determinants of choosing a tariff scheme 
when multiple RTA schemes are available. We use data on Thailand imports from 

1 Some gravity studies have investigated the “overlapping” effects of RTAs. For example, Egger and 
Larch (2008) and Chen and Joshi (2010) investigated how an existing RTA affects the probability of 
forming another RTA (i.e., domino effect). Lee et al. (2008), Hur et al. (2010), and Sorgho (2016) exam-
ined the trade creation effects of RTAs when RTAs overlapped. However, our concept of “overlapping” 
differs from that in these gravity studies. Suppose that Countries A and B formed a bilateral RTA. The 
above gravity studies consider “overlapping” of RTAs in Country A as the conclusion of a new bilateral 
RTA between Countries A and C. Our concept of “overlapping” is represented by the case where Coun-
tries A and B become members of other new RTAs. A firm in Country A faces a choice between old and 
new RTAs for particular transactions when exporting, in our case, to Country B. However, this choice 
does not become a matter in the former case because a firm in Country A faces only one RTA for exports 
to Country B even after “overlapping” (by their concept) occurs. Thus, our concept is entirely different 
from theirs. While we examine such an overlapping situation in Asia, it may also be important in Africa. 
See, for example, Tavares and Tang (2011) and Yang and Gupta (2007).
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other Association of Southeast Asian Nations (ASEAN) countries in 2014 for two 
primary reasons.2 First, the data allows us to identify the tariff schemes (e.g., MFN 
or RTA) used in each transaction. We obtained the data, which covers all commod-
ity imports, from the Customs Office of the Kingdom of Thailand. Product coverage 
is important for our study because we need sufficient variation in the tariff rates and 
the RoO across products.3 Second, at least seven tariff schemes were available for 
Thai imports from ASEAN countries in 2014: an MFN scheme, the ASEAN Trade 
in Goods Agreement (ATIGA), the ASEAN–Australia–New Zealand Free Trade 
Agreement (AANZFTA), the ASEAN–China FTA (ACFTA), the ASEAN–India 
FTA (AIFTA), the ASEAN–Japan Comprehensive Economic Partnership (AJCEP), 
and the ASEAN–Korea FTA (AKFTA). Exporters from ASEAN to Thailand can 
apply any of these seven schemes for any product. By examining this trade flow 
in 2014, we can investigate how firms choose tariff schemes, given multiple RTA 
schemes.

Our study contributes to the literature in three ways. First, we use discrete choice 
models, which are tractable in expanding the set of alternatives, i.e., the number of 
RTA schemes. Studies on the determinants of choosing preference schemes typically 
explore cases where a single preference scheme is available in addition to an MFN 
clause (e.g., Ju and Krishna 2005; Cadot et al. 2006; Cadot and de Melo 2007; Fran-
cois et  al. 2006; Manchin 2006; Hakobyan 2015). Similar studies have been con-
ducted with two preferential schemes and an MFN scheme (e.g., Bureau et al. 2007; 
Hayakawa 2014; Hayakawa et al. 2019). However, the empirical method we propose 
in this study is the nested logit model with two stages, which is based on a theoreti-
cal study on a firm’s tariff scheme choice (Demidova and Krishna 2008; Cherkashin 
et al. 2015) and can easily expand the number of alternatives (i.e., RTAs). Thus, our 
methodology ensures a more flexible framework. The upper stage includes two nests 
and describes the choice between the MFN and RTA schemes, while the lower stage 
describes a specific tariff scheme. As a natural extension, we also estimate the mixed 
logit model, which is more flexible in terms of substitution among alternatives than 
the nested logit model.4

Another advantage of using the discrete choice model is that it enables us to con-
duct the following three quantitative analyses. First, we examine how changes in 
tariff rates in one tariff scheme influence choice probabilities of this and other tar-
iff schemes. Specifically, this study computes the elasticities of the probability of 
choosing each scheme in terms of tariff rates. Thereafter, it quantitatively demon-
strates how differently the tariff reduction in one RTA influences the choice between 

2 According to the World Development Indicators, Thailand ranks 29th in the world in terms of GDP as 
of 2014, with a GDP per capita of US$6,000.
3 Although several recent papers have employed transaction-level trade data, few studies have employed 
data with the information of the chosen tariff scheme in each transaction. One is by Cherkashin et  al. 
(2015), but their dataset covered only the apparel industry, whereas ours encompasses all sectors.
4 Studies that use the discrete choice model to examine a firm’s international business activities include 
a firm’s location choice between domestic and overseas sites (Mayer et al. 2010); the ranking of a firm’s 
productivity according to types of FDI entry such as joint venture (Raff et al. 2012); and a firm’s choice 
of invoice currency in international trade (Chung 2016).
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this, other RTAs, and an MFN scheme. This analysis reveals the detailed interaction 
effects of tariff rates on the choice probability of each tariff scheme. The second 
analysis is to estimate the elasticity with respect to transaction values according to 
export countries. This provides an insight into the difference in the magnitude of 
fixed costs for RTA utilization across countries because larger transaction values 
lead to larger benefits to cover the associated fixed costs; thus, elasticity is expected 
to be higher when fixed costs are lower.5 The third analysis is indicating the extent 
to which scheduled tariff reduction influences the choice probability of each tariff 
scheme. Furthermore, we investigate how this choice probability changes if the RoO 
in all RTAs are set to the least restrictive type. These simulation analyses will help 
predict each RTA’s utilization in the final year of tariff reduction and the impacts of 
revising RoO to a relatively more business-friendly type on RTA utilization.

Our paper’s second contribution is to examine the role of a most disaggregated 
measure on transaction sizes. The existing studies have used aggregated trade val-
ues to examine the “size” effect on preference utilization. Examples of the meas-
ures used in the literature include country-level annual trade values (e.g., Hakobyan 
2015) or the district-level monthly average of trade values (e.g., Keck and Lendle 
2012). These aggregated measures mask the difference in transaction sizes across 
exporting firms. We utilized transaction-level import data. For example, one firm 
may import one product from one country multiple times even within one day. We 
identify these observations of multiple transactions and then examine how the trans-
action size affects a firm’s tariff scheme choice.

The use of transaction-level data is crucial when examining an exporting firm’s 
choice on tariff schemes. Because the information on tariff schemes used in inter-
national trade is collected in the customs of importing countries and not in export-
ing countries, it is a usual limitation to rely on import data. However, in our study, 
we do not use aggregated data like firm-level data on annual imports because they 
are not necessarily associated with the characteristics or decisions of a specific 
exporting firm, especially when a firm imports from multiple exporting firms. Only 
at the transaction level, can the trade information be linked with a specific export-
ing/importing firm. In sum, using transaction-level data is the desirable strategy for 
examining exporting firms’ decisions from import-side data. Our estimation results 
indicate that RTA schemes are likely to be chosen rather than the MFN scheme 
when our disaggregated measure of transaction size is larger.

5 Two types of studies estimate the costs of preference scheme utilization. One estimates the tariff-equiv-
alent costs (Francois et al. 2006; Hayakawa 2011). Cadot and de Melo (2007) surveyed this literature and 
concluded that such fixed costs range between 3 and 5% of the product price. The other type estimates 
the absolute values of preference utilization costs (Ulloa and Wagner-Brizzi 2013; Cherkashin et  al. 
2015; Hayakawa et  al. 2016). For example, by employing firm-level data from the generalized system 
of preference utilization for exporting apparel products to Europe from Bangladesh, Cherkashin et  al. 
(2015) structurally estimated the costs (called “documentation costs of RoO compliance”), which were 
US$4,240. Our method differs from the methods used in these two types because we relate fixed costs 
for RTA utilization with the elasticity of the probability of choosing RTA schemes with respect to trans-
action values. In this sense, our approach comports with Chen and Moore (2010). They related cutoff 
productivity in investing in a foreign country to the elasticity of the probability of investing there with 
respect to a firm’s productivity. Our study complements the studies in this literature.
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Our third contribution is to improve the empirical identification strategy when 
examining the role of tariff rates and RoO. Unlike the framework in the literature 
(e.g., Carrere and de Melo 2006), our analysis is a cross-RTA analysis with regard 
to a product rather than a cross-product analysis within an RTA scheme. In other 
words, we elucidate the difference in RoO for one product across RTAs, whereas 
the literature uses the difference in RoO in an RTA across products. In the latter, the 
difference in the effect of the RoO on RTA utilization depends on not only the dif-
ference in RoO per se but also the difference in product characteristics. In particular, 
if product characteristics (e.g., export competitiveness) affect both the selection of 
RoO and the tariff scheme choice, the estimates will be biased. In our study, we 
directly compare RoO in each product, and our results on the effect of the RoO are 
not driven by differences in product characteristics. Indeed, our results on the mag-
nitude order of the negative effects across RoO differ from those obtained in previ-
ous studies. Furthermore, thanks to the richer variation of RoO in our study RTAs, 
we can examine the effects of more types of RoO than previous studies.

The remainder of this paper is organized in the following manner. Section  2 
specifies the nested logit model for empirical analyses. Section 3 explains the data 
sources and presents a brief overview of RTAs in Thailand. Section 4 discusses the 
estimation results. Section 5 provides some quantitative interpretation of our estima-
tion results, and Sect. 6 concludes our study.

2  Empirical framework

We derive a nested logit model based on the exporter’s choice of tariff schemes.6 
The model considers the case of multiple available RTA schemes in addition to an 
MFN. Each exporter has a firm-specific parameter that positively depends on ele-
ments such as productivity or production capability. When a firm exports a prod-
uct to a country, the exporter’s decision is split into two steps. First, a firm decides 
whether to use an MFN ( M ) scheme or an RTA scheme ( R(r), r = 1,⋯ ,NR ) by 
comparing the export profit under the MFN scheme with the largest export profit 
among the RTA schemes. NR denotes the number of RTA schemes available for a 
firm. In any case, they need to pay the fixed costs for exports. Then, the exporter 
selects the most profitable RTA scheme if a firm decides to use RTA schemes. This 
two-step decision occurs because RTA schemes qualitatively differ from an MFN 
scheme as firms have to pay fixed costs for RTA utilization, which is not required for 
the latter. Indeed, this supposition will be supported in our empirical analysis.

Tariff schemes differ from each other, and tariff rates differ across tariff schemes. 
In particular, rates in any RTA are not higher than MFN tariff rates. In addition, 
when exporting under RTA schemes, firms must incur the costs of procurement 
adjustment to comply with RoO. Various rules exist in RoO: change in chapter 
(CC), change in heading (CH), change in subheading (CS), wholly obtained (WO), 
regional value content (RVC), and specific process (SP). For example, CC requires 

6 The details of our theoretical framework are provided in Appendix A.
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exported products to have different two-digit harmonized system (HS) codes from 
inputs imported from non-RTA member countries while such transformation is 
required at a six-digit level for a CS. Here CC potentially requires exporters to dras-
tically adjust their production and input sources compared with CS. RoO are set for 
each product in each RTA. Therefore, the procurement adjustment cost of a product 
differs across RTAs.

Further, fixed costs differ between MFN and RTA schemes. As mentioned in the 
introductory section, when exporting under RTA schemes, exporters incur additional 
fixed costs for RTA utilization. Thus, the total amount of fixed costs is greater under 
RTA schemes than an MFN scheme. In our theoretical foundation, we assume that 
fixed costs for RTA utilization are identical across RTA schemes to derive a nested 
logit equation to estimate the conditional RTA scheme choice.7 Similar assumptions 
were employed in studies on the FDI location choice (e.g., Head and Mayer 2004; 
Amiti and Javorcik 2008; Mayer et al. 2010).

To specify our nested logit model for tariff scheme choice, we assume that the 
exporter’s unobservable production cost follows a generalized extreme value (GEV) 
distribution. The probability that each producer chooses alternative Alt in Nest is

where Nest = MFN,RTA . There is only one alternative M in the MFN nest, i.e., 
a degenerate nest. In contrast, as listed later, there are six alternatives in the RTA 
nest. Thus, Alt = R(1),⋯ ,R(6) , given that RTA is chosen for Nest . ℙAlt|Nest is the 
probability that an exporter chooses Alt , given that the exporter has chosen Nest . 
The probability that an exporter chooses Nest is denoted by ℙNest , and ℙMFN equals 
1 − ℙRTA as the number of nests in our study is two.

The standard nested logit model can be applied assuming that an agent’s utility 
is described by the linear combination of observable and stochastic portions, and 
the stochastic portion of the utility follows the GEV distribution.8 Under these two 
assumptions, ℙNest and ℙAlt|Nest are the following, respectively:

where XNest comprises the nest-specific determinants that explain the choice between 
nests, and QAlt comprises alternative-specific determinants. Using matrix notation, 
these scalars can be written as the following:

(1)ℙAlt = ℙAlt|NestℙNest,

(2)ℙNest = exp
{
XNest + �NestIVNest − ĨV

}
,

(3)ℙAlt|Nest = exp

{
QAlt

�Nest
− IVNest

}
,

7 In our mixed logit estimation (see Sect. 5.2), we relax the assumption of equal fixed costs across RTAs. 
In addition, we assume that the fixed costs for RTA utilization are identical across products for each 
exporting country. We also empirically account for possible differences in fixed costs across industries 
(see Appendix C, Table C6).
8 See McFadden (1978) for the seminal work on the nested logit model. See also Train (2003) for com-
prehensive explanations of discrete choice models.
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where � and � are coefficient vectors, and m and n are the numbers of nest- and 
alternative-specific variables, respectively. �Nest and �Alt are vectors of nest- and 
alternative-specific determinants, respectively.

�Nest is the log-sum coefficient or inclusive value (IV) parameter, which is 
inversely related to the correlation of stochastic utility factors within each nest. 
IVNest is the IV of a respective nest, given by:

ĨV  is the expected profit from the available nests:

Because our framework meets the above two assumptions, we can employ the 
standard nested logit model to examine the determinants of choice probability of 
each tariff scheme.

The variables in nest-specific determinants ( �Nest ) include the elements that influ-
ence the decision to choose a particular RTA scheme. We first include the value of 
a related transaction. This value contains information on specific elements, such as 
an exporter-specific cost parameter (e.g., exporter’s production capability), export 
country-product-specific cost parameter (e.g., wages), physical transportation costs,9 
and the importer’s product-specific demand. Obviously, an exporter’s higher produc-
tion capability, a lower export country-product-specific cost parameter, lower trans-
portation costs, and larger product-specific demand of an importer engender a larger 
transaction value. As a larger transaction value enables exporters to likely obtain 
export profits under RTA schemes to cover the fixed costs for RTA utilization, the 
transaction value is expected to be positively related to the probability of choosing 
any RTA rather than an MFN scheme.

Second, based on our theoretical foundation (see Appendix A), we explicitly 
introduce some of the specific elements in addition to the transaction value. We cap-
ture the importer’s size by firm-product-level import values. To control for transpor-
tation costs, we use a transaction-level dummy variable that equals 1 for land trans-
portation (truck or railway) and 0 otherwise (sea or air). The export country-product 

XNest = �
�
�Nest

�T
=
�
�1 ⋯ �m

�⎡⎢⎢⎣

x1,Nest
⋮

xm,Nest

⎤
⎥⎥⎦
,

QAlt = �
�
�Alt

�T
=
�
�1 ⋯ �n

�⎡⎢⎢⎣

q1,Alt
⋮

qn,Alt

⎤
⎥⎥⎦
,

IVNest ≡ ln
∑

Alt∈Nest

exp

{
QAlt

�Nest

}
.

ĨV ≡ ln
∑
Nest

exp
{
XNest + �NestIVNest

}
.

9 Our variable of transaction values is evaluated on a cost, insurance, and freight basis.
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level cost parameter is captured by the average export price at a country’s HS six-
digit  level.10 As a result, the remaining variation in the transaction value will cor-
respond to an exporter-specific production capability. Kropf and Sauré (2014) and 
Hornok and Koren (2015) demonstrated that the transaction value increases with 
the exporter’s productivity. Therefore, in our specification, the transaction value is 
expected to be positively related to the probability of choosing any RTA scheme 
rather than an MFN scheme.

The determinants specific to each alternative, conditional on the nest chosen, 
are comprised of �Alt . These include the variable cost for RoO compliance and the 
preferential tariff rate of a particular RTA scheme if the RTA nest is chosen. The 
variable costs for RoO compliance are captured by introducing dummy variables 
according to the RoO type (see the next section for details). For an MFN nest, which 
is a degenerate nest, the MFN tariff rates are included. Because no RoO compliance 
costs are incurred here, all RoO dummy variables take the value 0 in an alterna-
tive of an MFN scheme. Consequently, an RTA scheme with less restrictive RoO or 
lower preferential tariff rates will be likely chosen.

3  Data

This section introduces our data sources, taking brief overviews of our sample 
RTAs.

3.1  Data sources

Our dataset contains the customs clearing date, HS eight-digit code, exporting coun-
try, firm identification code, tariff scheme, and import values in Thai Baht. Some 
firms import the same product from the same country multiple times on the same 
date, which we regard as different transactions. Tariff schemes comprise three cat-
egories: MFN, RTA, and the other schemes. Tariff payments for imports under “the 
other schemes” are exempted on the basis of five aspects: bonded warehouses, free 
zones, investment promotion, duty drawback for raw materials imported for the 
production of exports, and duty drawback for re-exportation. In our study, we drop 
import transactions under these other schemes.

As of 2014, seven tariff schemes are available when Thailand firms import from 
ASEAN countries: an MFN and six RTA schemes. Among the latter, the ATIGA 
was introduced in 2010 by revising the ASEAN Free Trade Area (AFTA) agreement 
that was effective among the 10 ASEAN countries (Brunei, Cambodia, Indonesia, 

10 We use these two variables because of two data difficulties. First, our data is limited as our sample 
export countries include the least developed countries, i.e., Myanmar, Laos, and Cambodia. Second, 
unlike location choice analyses, we do not have sufficient variation across export countries (i.e., only 
eight). Furthermore, our control of transportation mode is because our sample import country, Thailand, 
particularly its capital (Bangkok), is located in the geographical center of our sample export countries 
(i.e., ASEAN), and the geographical distance among the countries does not differ much. Rather, the 
transportation mode will be more important in transportation costs.
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Malaysia, Myanmar, Laos, the Philippines, Singapore, Thailand, and Vietnam) since 
the 1990s. In addition, Thailand, together with the other ASEAN members, has 
concluded five plurilateral RTAs, called ASEAN + 1 RTAs. The ACFTA was intro-
duced in 2005 among the 10 ASEAN countries and China after signing the Frame-
work Agreement on China–ASEAN Comprehensive Economic Cooperation at the 
sixth China–ASEAN Summit in November 2002. The AJCEP was introduced in 
2008 among some of the ASEAN member countries and Japan, coming into effect 
in Brunei, Malaysia, Thailand, and Cambodia in 2009, and subsequently, in the Phil-
ippines in 2010. Importantly, its effectuation for Indonesia is pending. Thus, we do 
not include import transactions from Indonesia in our estimation since the number 
of available tariff schemes is different.11 The AKFTA on trade in goods was intro-
duced among some of the ASEAN member countries and Korea in 2007, coming 
into force in Brunei, Laos, Cambodia, and the Philippines in 2008, and Thailand in 
2010. The AANZFTA was introduced in 2010 among some of the ASEAN member 
countries, Australia, and New Zealand. It came into effect in Laos and Cambodia in 
2011 and in Indonesia in 2012. The AIFTA was introduced in 2010 among some of 
the ASEAN member countries and India, becoming effective in Laos, Cambodia, 
and the Philippines in 2011. The eligibility and preferential rates in Thailand are 
common across ASEAN countries, i.e., our sample exporting countries.

An important point is that “availability” differs from “eligibility.” In our study, 
“products in which RTA tariff rates are lower than MFN rates” are called “eligible 
products” while RTA schemes per se can be claimed, i.e., available, in all products. 
Firms have to pay MFN rates when claiming RTA schemes for ineligible products. 
In this sense, a set of alternatives, i.e., tariff schemes, is common across sample 
countries and products. However, in our robustness checks, we exclude trade in 
products with zero MFN rates because the motivation of choosing a tariff scheme 
for firms might be different between products with zero and positive MFN rates.

The difference between alternative RTAs primarily stems from preferential tariff 
rates and RoO type. Several types of tariff reduction or elimination exist in ASEAN 
RTAs, e.g., immediate elimination, gradual reduction, late start, and partial reduc-
tion.12 The difference in preferential tariff rates across RTAs is yielded by the above-
mentioned difference in entry years, and the typical tariff reduction is not necessarily 
“immediate elimination.” For example, in the AJCEP in Thailand, 43% of tariff-line 
products follow a “gradual reduction,” whereas “immediate elimination” is found in 
only 26% of tariff-line products. Consequently, preferential tariff rates are likely to 
differ by RTA and years. As we will observe later (i.e., Table 2), RoO differ across 
RTAs because these were negotiated among member countries.13

11 As a robustness check, we will later add observations of exports from Indonesia.
12 Theoretical studies have discussed what kind of elements is related to the choice of these liberaliza-
tion patterns. For example, the extent of production factor mobility is taken as one of the elements. If the 
production factors in import-competing industries can be moved freely across industries, then preferen-
tial rates will immediately be set to zero due to no lobbying in such case. In addition, the speed of tariff 
reduction is shown to increase with the degree of capital mobility (Maggi and Rodríguez-Clare 2007).
13 In Appendix B, we show the distribution of AJCEP preferential products in Thailand according to 
tariff reduction types. Moreover, to exemplify differences in tariff rates and RoO, we use “household or 
laundry-type washing machines (each of a dry linen capacity not exceeding 6 kg)” (HS84501110).
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As mentioned in the previous section, the operational certification procedures, 
which are related to additional fixed costs for RTA utilization, are the same across 
our sample RTAs in most aspects. For example, the cumulation rule, back-to-back 
CoO, and the third country invoice are allowed in all six RTAs; and the third-party 
certification system is adopted in all six RTAs.14 The commission charge for CoO 
differs across countries but is same across RTAs in each country (see Hayakawa 
et al. 2016, Table 1). One notable difference is the availability of the De Minimis 
rule,15 which is available in the AJCEP, AKFTA, ATIGA, and AANZFTA but not 
in the ACFTA and AIFTA. However, we believe that this difference is much less 
significant than the qualitative difference between an MFN and RTA, supporting our 
assumption of common fixed costs for RTA utilization across alternative RTAs in 
our empirical framework.16

Our data sources for independent variables are as follows. The data on RTA pref-
erential rates and RoO were obtained from the legal text of each RTA. The data on 
MFN rates were obtained from the Customs Office of Thailand. In Thailand, tariff 
rates are set at an HS eight-digit level, which includes 9,557 tariff lines. The RoO 
in all RTAs are set at an HS six-digit level, which includes 5,204 codes. The HS 
version in our analysis is HS 2012. The data on the transportation mode and the 
firm-product level import values are obtained from our transaction-level import 
data. The average export price is constructed using the import data obtained from 
UN Comtrade. Specifically, we first compute unit export prices (export prices per 
kilogram) for each country pair at an HS six-digit level in 2014. Then, we aggregate 
those prices by an arithmetic average according to export countries. In this aggrega-
tion, we do not include export prices to Thailand.

3.2  Data overview

Before presenting our estimation results, we briefly overview the RTAs in Thailand. 
Table 1 reports preferential status and tariff rates by RTA scheme in 2014, when the 

14 The cumulation rule allows inputs from other RTA member countries to be taken as “originating 
inputs” when certifying the origin (for more details, see Appendix C). The back-to-back CoO are issued 
by the second exporting party for the re-export of goods based on the CoO issued by the first exporting 
party. Third country invoicing allows originating goods to qualify for preferential tariff treatment even if 
the accompanying sales invoice is issued by a company located in a third country.
15 This is a bailout measure in the change in tariff classification rule and allows non-originating inputs 
to have the same tariff classification if those inputs occupy only a specific small share in export product 
prices (e.g., 10%).
16 Nevertheless, we account for the difference in the availability of the De Minimis rule to some extent 
by estimating three-stage nested logit models. We also account for possible differences in fixed costs 
across industries (see Sects. 4 and 5.2). In addition, differences in other non-tariff issues exist, such as 
intellectual property rights or government procurement, although it is not necessarily clear how these 
elements are related to the fixed costs for RTA utilization. However, these rules are applied to specific 
countries and not RTA schemes. For example, once a strong IPR is set in one RTA, it is effective among 
member countries regardless of rules set in other RTAs.
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arithmetic average of MFN rates in Thailand was 11.5%. “Number” indicates the 
number of tariff-line products wherein the RTA rates are lower than the MFN rates 
(i.e., the number of lines eligible to each RTA). The “Share in Total line” and “Share 
in Dutiable line” denote the shares of that number in all tariff-line products and in 
products with positive MFN rates, respectively. “Average RTA rates” indicates the 
arithmetic average of tariff rates among all products. For products ineligible to RTA 
schemes, we use MFN rates when computing the average RTA rates.

Table 1 shows that the ATIGA has the highest liberalization level partly because 
it was introduced in the earliest period among member countries (previously the 
AFTA, which became effective in Thailand in 1993). All products have either zero 
MFN rates or ATIGA preferential rates lower than MFN rates. Consequently, the 
average ATIGA tariff rates are almost zero. Despite relatively later effectuation, the 
AANZFTA has a high liberalization level. As of 2014, over 90% of all products 
already have either zero MFN rates or low AANZFTA preferential rates. In contrast, 
the AIFTA has the lowest liberalization level. The average RTA rates in AIFTA are 
still over 5%.

Table 2 reports the distribution of the RoO by RTA schemes at a HS six-digit 
level, indicating various types and combinations. The typical RoO are CH/RVC for 
ATIGA, AANZFTA, AJCEP, and AKFTA; RVC for the ACFTA; and CS & RVC 
for the AIFTA. There is a relatively large number of CC in AJCEP. Notably, in the 
estimation, we construct dummy variables for the RoO based on a broader classifi-
cation to keep a sufficient number of observations for each type of RoO. Such RoO 
are shown in the “Simplified” column. Specifically, CC, CH, and CS are categorized 
into change in tariff classification (CTC). Furthermore, RoO with a very small num-
ber of observations are dropped or simplified. For example, products with “SP” in 
any RTAs are dropped (as indicated in Table 2, such observations exist for AAN-
ZFTA). For RoO combined with SP, we ignore a component of SP. For example, 
CTC & SP and CTC/SP are simplified to CTC.17

Table 3 reports the number and value of imports from eight ASEAN countries 
according to the tariff schemes in 2014. Both the number of transactions and import 
firm-product pairs are largest for the MFN, followed by the ATIGA. The frequency 
of these two schemes is much larger than other schemes. Accordingly, large imports 
exist for these two schemes.18 AANZFTA has the third largest imports. These find-
ings comport with our observations in Table  1, which shows high liberalization 
levels in AANZFTA and ATIGA. Alternatively, AIFTA, AJCEP, and AKFTA are 
utilized less frequently. In particular, there were only six transactions under AIFTA 
when importing from eight ASEAN countries in 2014. In addition, compared with 
the number of transactions, the number of import firm-product pairs is obviously 
small, implying that some import firm-product pairs have multiple transactions; i.e., 
firms import one product from many countries and/or many times from one country.

18 Based on this outstanding use of ATIGA, one may consider ATIGA as an exceptional preferential 
scheme (see Sect. 4).

17 Without these modifications, we cannot obtain the convergence of log likelihood in the estimation due 
to the small number of chosen observations in some RoO types.
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Table 1  Preferential status and tariff rates by RTA schemes in 2014. Source: Authors’ computation using 
the legal text of each RTA 

Eligible lines Average

Number Share in Share in RTA rates (%)

Total line (%) Dutiable line (%)

AANZ 7157 75 93 1.81
AC 6739 71 88 2.07
ATIGA 7657 80 100 0.01
AI 5924 62 77 5.21
AJ 6499 68 85 3.50
AK 6541 68 85 2.55

Table 2  RoOs by RTA schemes at an HS six-digit level. Source: Authors’ computation using the legal 
text of each RTA 

Notes: “CC,” “CH,” and “CS” are change in chapter, change in heading, and change in subheading rules, 
respectively. “WO” and “RVC” are, respectively, wholly obtained and regional value content rules. “SP” 
is a specific process rule. “&” and “/” indicate the rules required adhering to both and either of rules, 
respectively

Original Simplified AANZ AC ATIGA AI AJ AK

CC CTC 247 1 1079 5
CC&RVC CTC&RVC 2
CC&SP CTC 37 400
CC/(RVC&SP) CTC/RVC 200
CC/RVC CTC/RVC 606 8 340 122 524
CC/RVC/SP CTC/RVC 35 171
CC/SP CTC 13
CH CTC 117 152 11
CH&RVC CTC&RVC 5
CH&SP CTC 264
CH/(CS&RVC)/RVC CTC/RVC 197
CH/(RVC&SP) CTC/RVC 6
CH/RVC CTC/RVC 2151 113 4232 2921 3880
CH/RVC/SP CTC/RVC 23 327 21
CH/SP CTC 86
CS CTC 7
CS&RVC CTC&RVC 3 5204
CS/RVC CTC/RVC 1037 129 34 74
RVC RVC 68 4682 222 75
RVC/SP RVC 392 1
SP Drop 70
WO WO 300 8 4 3 607
WO/SP WO 8
Total 5204 5204 5204 5204 5204 5204
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4  Empirical results

This section reports our estimation results. After presenting our baseline results, we 
introduce the results of additional estimations. Table 4 provides basic statistics.19

Table 5 displays our results from the nested logit model.20 Column (I) contains 
only the inclusive value in the upper stage estimation. We report standard errors 
clustered by import firm–product pair because firms may import a given product 
several times or from multiple countries; hence, standard errors might be correlated 
within an import firm–product pair. As is consistent with our expectation, the coef-
ficients for tariff rates and the RoO dummy variables are significantly negative. This 
indicates that tariff schemes with higher tariff rates or those required to comply with 
RoO are less likely to be chosen. The estimated IV parameter lies between 0 and 1. 
This implies that our model meets a sufficient condition for global consistency with 
the random utility model in discrete choice analysis.

The order of absolute magnitude of coefficients for the RoO dummy variables is 
worth discussing. Our results indicate that the negative effects become more serious 
in the order of CTC & RVC, WO, CTC, RVC, and CTC/RVC. This result comports 
with a fundamental rule that adhering to all multiple types of RoO (i.e., RoO with 
“&”) is more restrictive than adhering to one RoO type. It also comports with the 
rule that adhering to either one among multiple types of RoO (i.e., RoO with “/”) 
is as restrictive as or less restrictive than adhering to a particular one among mul-
tiple types of RoO. The choice probability is lower for CTC & RVC than for WO. 
WO is known as the most restrictive RoO type because an exported product must be 
entirely produced or cultivated in RTA member countries. One reason is that in our 
sample of RTAs, almost all cases with WO are found in agricultural goods; thus, it 
is not technically difficult to fulfill the WO criteria for the production of agricultural 
goods.

Our result that the choice probability is lower for CTC than for RVC is another 
important finding. Carrere and de Melo (2006) found the opposite in the analysis of 

Table 3  Number and value 
of imports according to tariff 
scheme in 2014 (Million THB). 
Source: Authors’ computation 
using transaction-level import 
data from Thailand Customs

Number of 
transactions

Number of import-
firm-product pairs

Total Imports³

MFN 1,581,713 73,162 464,431
AANZ 70,029 23 2880
AC 604 139 724
ATIGA 494,005 10,621 210,984
AI 6 5 7
AJ 285 9 80
AK 28 10 33

19 Among the transactions presented in Table 3, some observations are dropped. For example, as men-
tioned in Sect. 3.2, products with RoOs of SP are dropped.
20 In Appendix C, Table  C1, we report the results of the conditional logit model. As is well-known, 
when the IV parameter value is 1, our model can be reduced to the conditional logit model.
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NAFTA utilization rates, though the results are not directly comparable due to the 
difference in the empirical model.21 As mentioned in the introductory section, our 
results are based on a cross-RoO analysis within a product, whereas Carrere and 
de Melo (2006) use a cross-product analysis. Therefore, we believe that our results 
indicate a more precise order of effects of alternative RoO types on the choice prob-
ability. Nevertheless, we should be careful regarding generalizing this result because 
the share of labor costs, local material costs, and miscellaneous expenses, all of 
which are costs for “originating inputs,” out of total production costs are high in 
Asia.22 Therefore, at least in Asia, it might be easy to adhere to a conventional cutoff 
in RVC (e.g., 40%).

The results in the other two columns are as follows. In Column (II), we add a 
log of transaction value. As is consistent with our expectation, its coefficient is esti-
mated to be significantly positive, implying that RTA schemes are likely to be cho-
sen, given larger transactions. The results for tariff rates and the RoO dummy vari-
ables are qualitatively unchanged in terms of signs and significance. Column (III) 
includes all the variables explained in the previous section. The estimation results 
for tariffs and the RoO are slightly changed. The coefficient for total imports is 
significantly positive, indicating that RTA schemes are likely to be chosen by the 
larger-sized importers in terms of total import values. While the coefficient for the 
land transportation dummy is insignificant, that for the average export price is sig-
nificantly negative. The latter result implies that lower production costs lead to a 
higher probability of choosing RTA schemes because exporting profits under RTAs 
are more likely to cover the costs for RTA utilization. Even after controlling for 
these elements, we still see a significantly positive coefficient for transaction values. 
Thus, the remaining elements, such as exporter’s production capability, significantly 
positively impact the probability of choosing RTA schemes.

Appendix C reports additional estimation results. First, we introduce an addi-
tional explanatory variable to capture the role of cumulation rules in the second 
stage. Second, we focus on trade in which firms cannot enjoy cumulation rules by 
restricting sample products only to finished products as they are utilized when the 
intermediate inputs of imports are cumulated. Third, we exclude trade in products 
with zero MFN rates because the motivation of choosing a tariff scheme for firms 
might differ between products with zero and positive MFN rates. Fourth, we add 
observations of Indonesia’s exports to our estimation sample. Fifth, we account for 
possible differences in inter-industry fixed costs by introducing interaction terms 
of transaction values with industry dummy variables. The results indicate that as is 
consistent with our previous results, the coefficients for tariff rates and RoO dummy 

21 Carrere and de Melo (2006) found that the negative effect of RVC on NAFTA utilization rates is 
larger than the negative effect of CC (one type of CTC).
22 For example, according to the “Survey of Japanese-Affiliated Firms in Asia and Oceania” (FY2014) 
conducted by the Japan External Trade Organization, labor costs, local material costs, and miscellaneous 
expenses occupy approximately 20%, 30%, and 20% in the total production cost, respectively, on average, 
among 2,194 Japanese manufacturing affiliates operating in Asia and Oceania, i.e., 70% of the total pro-
duction cost is a local cost.
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variables are negatively significant. The RTA schemes are also more likely to be 
chosen, given larger transactions.23

5  Quantitative interpretation

This section quantitatively interprets our estimation results. We also estimate a 
mixed logit model, which is more flexible than a nested logit model in terms of sub-
stitution among alternatives. Finally, we conduct a simulation analysis.

5.1  Elasticities: nested logit model

Following Greene (2012), we compute the elasticities of the probability of choosing 
each tariff scheme based on the estimation results of Table 5, Column (III). First, we 
examine the extent to which the probabilities change when tariff rates in each scheme 
change by 1%. The elasticity of probability that each firm chooses alternative Alt with 
respect to ñ th alternative-specific determinant of alternative Ãlt , which is represented 
by q

ñ,�Alt , is

Table 4  Basic statistics. Source: Authors’ computation using transaction-level import data from Thailand 
Customs

Variable Obs Mean Std. Dev Min Max

Choice 14,906,435 0.1429 0.3500 0 1
ln (1 + Tariff) 14,906,435 0.0365 0.0937 0 0.5878
1 for CTC 14,906,435 0.0184 0.1344 0 1
1 for CTC&RVC 14,906,435 0.1451 0.3522 0 1
1 for CTC/RVC 14,906,435 0.5211 0.4996 0 1
1 for RVC 14,906,435 0.1699 0.3755 0 1
1 for WO 14,906,435 0.0027 0.0518 0 1
ln Transaction Value 14,906,435 9.4886 2.6045 0 21.7082
ln Export Price 14,906,435 4.1586 1.5828 −4.3395 16.7842
Land Transport Dummy 14,906,435 0.1972 0.3979 0 1
ln Total Imports 14,906,435 17.6826 3.0787 0 26.4457

23 We also estimate the three-stage nested logit model, which has a middle stage in the RTA nest (i.e., 
ATIGA or any other RTA scheme). In this three-stage nested logit model, IV parameters are estimated 
to be greater than the value 1 or be negative; and thus, they do not meet a sufficient condition for global 
consistency with the random utility model in discrete choice analysis. In particular, the negative value 
implies that as the utility of choosing a nest rises, the probability of choosing the nest decreases. This 
result indicates that either firms do not optimally choose their tariff schemes or that the three-stage struc-
ture is incorrectly specified. However, when we introduce the interaction terms of RoO dummy with the 
ATIGA dummy that takes a value of one in an alternative of the ATIGA scheme, we found that the coef-
ficients for those interaction terms are significantly positive. As ATIGA (or AFTA) is the earliest RTA 
among all plurilateral RTAs by ASEAN, firms familiar with the use of the ATIGA scheme may keep 
choosing it. These results are available in Appendix C.
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d1 is a binary variable equal to 1 when a nest of Ãlt is the same as that of Alt , 
and 0 is otherwise. Similarly, d2 is a binary variable equal to 1 when the alternative 
Ãlt is the same as alternative Alt , and 0 is otherwise. Specifically, we examine the 
elasticity with respect to tariff rates. In our simulation, we assume that the other ele-
ments remain constant, although the change of tariff rates may affect other variables, 
especially transaction values and total imports. This is inevitable because we are 
not able to examine more fundamental firm-characteristics (e.g., productivity) due to 
data limitation.

(4)

𝜕 lnℙAlt

𝜕q
ñ,�Alt

=

{
d1

[
d2 − ℙ�Alt|Nest

]
+ 𝜆Nest

[
d1 − ℙNest

]
ℙ�Alt|Nest

}
𝛾ñ, ñ = 1,⋯ , n.

Table 5  Estimation results: nested logit model

Notes: *, **, and *** represent significance at the 1%, 5%, and 10% levels, respectively. Parentheses are 
standard errors clustered by import firm-product pairs

(I) (II) (III)

Dependent variable: Scheme chosen
ln (1 + Tariff) −8.087*** −9.346*** −7.826***

[0.969] [0.894] [0.989]
1 for CTC −2.484*** −6.695*** −5.874***

[0.231] [0.605] [0.803]
1 for CTC&RVC −3.065*** −7.376*** −6.480***

[0.299] [0.673] [0.872]
1 for CTC/RVC −1.988*** −6.114*** −5.356***

[0.146] [0.534] [0.745]
1 for RVC −2.089*** −6.232*** −5.461***

[0.118] [0.515] [0.707]
1 for WO −2.867*** −7.149*** −6.277***

[0.277] [0.654] [0.846]
Dependent variable: Chosen nest (MFN as a base scheme)
Inclusive Value 0.112*** 0.131*** 0.117***

[0.019] [0.022] [0.021]
ln Transaction Value 0.397*** 0.293***

[0.040] [0.041]
ln Export Price −0.548***

[0.059]
Land Transport Dummy −0.095

[0.257]
ln Total Imports 0.143***

[0.036]
Number of observations 14,906,435 14,906,435 14,906,435
Log likelihood −1,743,477.8 −1,598,485.1 −1,475,626.2
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Table 6 displays the results. There are two noteworthy findings. First, the effect 
of tariff rates on the probability of choosing that scheme is negative, i.e., the own 
effect. The absolute magnitude of this effect is much larger in RTAs than in the 
MFN. In particular, the magnitude is largest in AIFTA. In terms of elasticity, a 1% 
reduction in AIFTA tariff rates increases the probability of choosing the AIFTA 
by 70%. These results are obtained partly because the probability of choosing any 
RTA scheme ( ℙNest ) and its conditional probability, given that RTA nest ( ℙ

Ãlt|Nest ) 
is selected, is small compared with the probability of choosing the MFN scheme, 
as implied from Table 3.24 As indicated in Eq. (4), these probabilities are negatively 
related to the own effect.

Second, the effect of tariff rates on the probability of choosing other schemes is 
positive, i.e., the cross effect. Importantly, the cross effects of tariff rates in an RTA 
are common across the other RTAs but differ between an RTA and an MFN scheme. 
This stems from the nature of nested logit models and has an advantage over con-
ditional logit models. Table 6 indicates that the reduction in tariff rates in an RTA 
scheme decreases the probability of choosing other RTA schemes rather than choos-
ing the MFN scheme. This result is partly because an IV parameter is estimated 
to be less than the value 1 and near 0, which implies more similarity among RTA 
schemes than between RTA and MFN schemes.

Next, we compute the elasticity of probability that each firm chooses alternative 
Alt with respect to the m̃ th nest-specific determinant of nest Ñest , which is repre-
sented by x

m̃,�Nest . The elasticity is

d3 is a binary variable equal to 1 when Alt belongs to the nest Ñest , and 0 is 
otherwise. We examine the elasticity with respect to the transaction value, which 
indicates the extent to which the probability of choosing any RTA scheme increases 
with a 1% increase in the transaction value. Because exporters with a larger transac-
tion are more likely to cover additional fixed costs for RTA utilization, this elasticity 
is related at least partly to the fixed costs.25

Table  7 indicates the mean of elasticities according to the export country. We 
find that the mean of the elasticities is relatively high for relatively developed coun-
tries, including Singapore (0.24), the Philippines (0.24), and Malaysia (0.22). This 
result highlights that developed countries are supposed to have better knowledge and 
experience in dealing with documentation for RTA utilization and thus lower fixed 
costs. Alternatively, the three least developed countries, i.e., Cambodia (0.15), Laos 
(0.16), and Myanmar (0.14), have lower elasticities.

𝜕 lnℙAlt

𝜕x
m̃,�Nest

= 𝛼m̃
(
d3 − ℙ�Nest

)
, m̃ = 1,⋯ ,m.

24 Appendix E reports these probabilities.
25 Chen and Moore (2010) examined how multinational firms with heterogeneous total factor productiv-
ity (TFP) self-select into different host countries. Specifically, they estimated a probit model on the firm’s 
investment abroad and decomposed the coefficient for TFP by introducing the interaction terms of TFP 
with various elements (e.g., market potential, fixed costs of investment, import tariffs).
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5.2  Elasticities: mixed logit model

Next, we again compute the elasticity with respect to tariff rates using the estima-
tion results of a mixed logit model. The nested logit model produces common cross 
effects of tariff rates in an RTA scheme across the other RTA schemes, as shown 
in Table  6. However, cross effects may differ across the other RTA schemes. To 
examine this possibility, we estimate mixed logit models, which are more flexible in 
terms of substitution among alternatives than the nested logit model. The specifica-
tion takes a random coefficients form. We assume that all variables have normally 
distributed coefficients. This flexibility in coefficients enables us to examine the pos-
sibility that cross effects differ across RTA schemes. Table 8 reports the estimation 
results of the mixed logit models. All variables have significant coefficients with 
the expected signs. Except for the model specified in column (I), the order of coef-
ficients for the RoO dummy variables is unchanged from the previous results.26

Table 9 shows the mean elasticities of probability of choosing each tariff scheme 
with respect to tariff rates.27 Unlike in the nested logit models, the cross effects of tariff 
rates in an RTA scheme differs not only between an RTA and an MFN scheme but also 
across RTA schemes. Two more interesting results: (1) a 1% reduction in MFN rates 
decreases the probabilities of choosing ACFTA (by 13%) and AIFTA (by 14%) more 
than the probability of choosing the other RTAs. (2) a 1% reduction in ATIGA tariff 
rates reduces the probability of choosing AANZFTA (by 0.38%), AJCEP (by 0.31%), 
and AKFTA (by 0.49%), which is more than choosing the other RTAs (i.e., ACFTA and 
AIFTA) and the MFN scheme. These results indicate that ACFTA and AIFTA belong 
to a group different from the other RTAs. One possible explanation is that the RoO in 
ACFTA and AIFTA are relatively restrictive compared with the other RTAs. Another 
explanation might be a difference in fixed costs between the two groups. As mentioned 
in Sect. 3.1, the De Minimis rule is not available in the ACFTA and AIFTA; thus, the 
reduction in MFN rates induces ACFTA/AIFTA users to switch to the MFN scheme.28

5.3  Simulation

Here, we conduct two types of simulation analysis using the estimated results of 
Table  5, Column (III).29 First, we demonstrate how the probability changes when 

26 For estimation, we use the MIXLOGIT command in STATA (Hole 2007).
27 Our procedure for the elasticity calculation is three-fold: first, after estimating the mixed logit model with 
all independent variables, we calculate the predicted probabilities in the base scenario; second, we increase the 
logged tariff variable in a tariff scheme by one unit and calculate the predicted probabilities in the alternative 
scenario; and third, we calculate the log difference between the two probabilities, which is the elasticity.
28 We estimate the three-stage nested logit model, which has a middle stage in the RTA nest. Specifi-
cally, given the choice of RTA schemes, firms choose either a group of ATIGA, AANZFTA, AJCEP, 
and AKFTA or a group of ACFTA and AIFTA before choosing a specific RTA scheme (see Appendix C, 
Table C5 for the results). Estimated IV parameters lie in the unit interval. Log likelihoods are also higher 
than those reported in Table 5.
29 Table C6 reports the simulation analyses based on the results in the mixed logit model; the results are 
similar to those reported in Table 10.
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the scheduled tariff reduction is completed in all RTAs. In other words, we calculate 
the expected changes in the choice probability of each RTA scheme from 2014 to 
the final year of tariff reduction. In some products, tariff reduction further continues 
after 2014 because the rates are scheduled to be reduced gradually or to begin sev-
eral years after the enactment of RTAs (Appendix B, Table B1). The official final 
implementation years of ATIGA, AKFTA, ACFTA, AJCEP, AIFTA, and AAN-
ZFTA are 2015, 2017, 2018, 2018, 2020, and 2020, respectively. Table 10 reports 
the magnitude and number of remaining tariff reduction in each RTA. “G” is the dif-
ference between the final preferential rate and the preferential rate in 2014. The larg-
est number of products with further tariff reduction can be found in AIFTA, whereas 
no further reduction occurs in ATIGA.

We indicate the percentage points by which the probability changes between 
2014 and the final year. We first calculate the predicted probabilities in the base sce-
nario. Second, we replace the level of the 2014 tariff variable with the tariff rates 
scheduled in the final year of each RTA and calculate the predicted probabilities in 
the alternative scenario. Third, we calculate the mean difference between the two 
probabilities. The results are displayed in the “Tariffs” column of Table  11. The 
AANZFTA (0.38 percentage points) and the AJCEP (0.80 percentage points) are 
expected to experience an increased probability from 2014 to the final year. This is 
because further reduction remains in a relatively large number of products in those 
two RTAs (see Table 10). Although the AIFTA also has a large number of products 
with further tariff reduction, the restrictive RoO in AIFTA dampen any increased 
probability. The largest decline is found in ATIGA (− 0.80 percentage points) since 
the tariff reduction was already completed in 2014 (see Table 10).

Second, we indicate the percentage points of probability change if the RoO in all 
RTAs are set to the least restrictive type. As found in the previous estimation results, 
the RoO are restrictive in the order of CTC & RVC, WO, CTC, RVC, and CTC/
RVC. Therefore, we set the RoO in all RTAs to CTC/RVC, calculate the predicted 
probabilities in the alternative scenario, and compute the mean difference according 
to tariff schemes. The results are shown in the “RoO” column of Table 11. In most 
cases, the absolute magnitude in this simulation is larger than that in the previous 

Table 6  Elasticities with respect to tariff rates (mean)

Note: The elasticities are based on the estimation results in Column (III) of Table 5

Tariff change Probability change

MFN AANZ AC ATIGA AI AJ AK

MFN −2.070 5.756 5.756 5.756 5.756 5.756 5.756
AANZ 0.489 −52.642 14.266 14.266 14.266 14.266 14.266
AC 0.187 5.765 −61.143 5.765 5.765 5.765 5.765
ATIGA 0.795 19.135 19.135 −47.772 19.135 19.135 19.135
AI 0.000 0.001 0.001 0.001 −66.907 0.001 0.001
AJ 0.242 9.827 9.827 9.827 9.827 −57.080 9.827
AK 0.358 12.190 12.190 12.190 12.190 12.190 −54.718
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Table 7  Elasticities with respect 
to transaction values according 
to export country

Note: The elasticities are based on the estimation results in Column 
(III) of Table 5

Mean S.D

Brunei 0.1889 0.0815
Cambodia 0.1513 0.0571
Laos 0.1601 0.0885
Myanmar 0.1425 0.0623
Malaysia 0.2198 0.0735
Philippines 0.2359 0.0604
Singapore 0.2448 0.0568
Vietnam 0.1748 0.0885

Table 8  Estimation results: mixed logit model

Notes: ***, **, and * represent significance at the 1%, 5%, and 10% levels, respectively. Parentheses 
are standard errors clustered by import firm-product pairs. The specification takes a random coefficients 
form. All variables are assumed to have normally distributed coefficients. The results in standard devia-
tions are omitted

(I) (II) (III)

ln (1 + Tariff) −62.560*** −45.636*** −42.872***
[5.103] [6.518] [5.932]

1 for CTC −22.691*** −38.628*** −35.133***
[1.677] [4.851] [5.775]

1 for CTC&RVC −41.859*** −46.889*** −44.372***
[4.318] [5.982] [6.832]

1 for CTC/RVC −23.610*** −33.385*** −28.874***
[8.016] [3.814] [4.035]

1 for RVC −21.169*** −36.156*** −33.177***
[1.707] [5.293] [6.302]

1 for WO −27.025*** −43.844*** −40.769***
[2.060] [5.539] [6.159]

FTA * ln Transaction Value 1.979*** 1.391***
[0.253] [0.217]

FTA * ln Export Price −2.570***
[0.620]

FTA * Land Transport Dummy −0.212
[1.179]

FTA * ln Total Imports 0.665***
[0.227]

Number of observations 14,906,435 14,906,435 14,906,435
Log likelihood −1,547,355.8 −1,652,942.1 −1,476,333.1
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simulation, i.e., “Tariffs.” The ACFTA (1.35 percentage points) and the AIFTA 
(2.69 percentage points) experience a notably high probability increase. This is 
plausible, given that these two RTAs have a relatively restrictive RoO (see Table 2). 
The most restrictive RoO, i.e., CTC & RVC, are originally set in all products in 
AIFTA, whereas the least restrictive RoO, i.e., CTC/RVC, are set in few products in 
ACFTA. The probability of choosing the other RTAs (except for AJCEP) is expected 

Table 9  Elasticities with respect to tariff rates (mean): mixed logit model

Note: The elasticities reported in this table are based on the estimation results in Column (III) of Table 8

Tariff change Probability change

MFN AANZ AC ATIGA AI AJ AK

MFN −26.380 2.138 13.455 1.618 13.961 2.947 1.809
AANZ 0.154 −42.388 0.264 0.248 0.253 0.454 0.468
AC 0.037 0.020 −42.761 0.010 0.103 0.060 0.035
ATIGA 0.073 0.382 0.088 −41.104 0.080 0.307 0.493
AI 0.000 0.000 0.000 0.000 −42.871 0.000 0.000
AJ 0.007 0.170 0.014 0.172 0.013 −42.695 0.169
AK 0.010 0.206 0.022 0.223 0.015 0.174 −42.645

Table 10  Remaining tariff 
reduction in each RTA 

Note: “G” indicates the difference between final the preferential rates 
and the preferential rates in 2014

G = 0 0 < G < 5 5 ≤ G < 10 10 ≤ G

AANZ 8270 267 317 703
AC 9069 10 258 220
ATIGA 9557 0 0 0
AI 7859 704 227 767
AJ 7941 323 904 389
AK 8662 88 529 278

Table 11  Probability change: 
tariff reduction in final year 
and least restrictive RoOs 
(percentage points)

Note: The probability changes are based on the estimation results in 
Column (III) of Table 5

Tariffs RoOs

AANZ 0.38 −0.02
AC −0.18 1.35
ATIGA −0.80 −2.67
AI 0.00001 2.69
AJ 0.80 0.08
AK −0.08 −0.97
MFN −0.12 −0.46
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to decline. The largest decline is found in ATIGA (2.67 percentage points) since the 
least restrictive RoO are already set in almost all products in ATIGA (see Table 2).

6  Conclusion

This study examined the determinants of choice probability of tariff schemes 
between an MFN and multiple RTA schemes. Specifically, we used transaction-level 
data of Thai imports from other ASEAN countries in 2014. In this flow, seven tar-
iff schemes, including six RTA schemes and one MFN scheme, are available. By 
estimating theoretically consistent nested logit models with this data, we found that 
tariff schemes with lower tariff rates are more likely to be chosen. Further, we found 
that RTA schemes with more restrictive RoO are less likely to be chosen. In particu-
lar, tariff schemes with a “WO rule” or a “CTC and RVC rule” are less likely to be 
chosen, while firms are more likely to choose tariff schemes with a “CTC or RVC 
rule.” Moreover, any RTA scheme is likely to be chosen, given large transactions.

Using the estimates, we conducted additional quantitative analyses. Specifically, 
we calculated the change in probability of choosing each scheme when tariff rates 
decline by 1% and the change in probability of choosing any RTA scheme when 
transaction values increase by 1%. In the latter analysis, we found a relatively sub-
stantial effect when exporting from Singapore, the Philippines, and Malaysia, which 
are relatively developed nations. We also calculated the probability change when the 
scheduled tariff reduction is completed in all RTAs or if the RoO in all RTAs are 
set to the least restrictive type, i.e., CTC/RVC. The largest increase of choice prob-
ability from 2014 to the final year is found in the AJCEP, since further reduction 
is scheduled for a relatively large number of products. The change in RoO to the 
least restrictive type increases the probability of choosing the ACFTA and AIFTA 
because these two RTAs originally have relatively restrictive RoO.

Although we focused on Thailand, the issue we examined should be of interest 
for companies and policy makers in many countries involved in complicated RTA 
networks. Specifically, our findings imply that firms choose the best tariff scheme 
according to tariff rates and the RoO. Therefore, firms face a choice problem when 
the number of available RTAs increases. This issue might be one form of the spa-
ghetti bowl phenomenon (Bhagwati et al. 1998). If one RTA scheme has the lowest 
preferential tariff rates and the most business-friendly RoO (e.g., CTC or RVC) in 
all tariff lines, then firms do not need to make a choice regarding tariff schemes. In 
the context of Asia, RCEP covers all of our sample RTAs (i.e., ATIGA and the five 
ASEAN + 1 RTAs) in terms of member countries. Therefore, RTA utilization costs 
will be reduced, and the spaghetti bowl phenomena may disappear if the RCEP is 
designed to provide the lowest preferential tariff rates and the most business-friendly 
RoO in each tariff line among the existing six RTAs.
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