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Nobunori Kuga? and Ken Itakura3

ABSTRACT

More than five years have passed since the CPTPP came into force in December
2018. Although the agreement is expected to boost goods trade flows among
member countries, our knowledge about the trade impacts of the CPTPP is
limited, mainly because of the contraction in international trade caused by the
intensification of the U.S.—China trade dispute and the spread of COVID-19. This
paper sheds light on the CPTPP’s impacts on bilateral goods trade flows among
member countries. Two different methods, the gravity model and the difference-
in-differences combined with propensity score matching (PSM-DID), are used to
quantify these impacts to complement and cross-validate the estimated results.
Both methods demonstrate that the CPTPP has positive and statistically
significant trade effects for country pairs that signed the CPTPP as their first free
trade agreement (FTA). However, for CPTPP country pairs with pre-existing FTAs,
the agreement does not show statistically robust positive effects. Overall, the
PSM-DID results indicate that the CPTPP increased bilateral trade among
members by an average of 9.1%, while the gravity model indicates the
heterogeneity of the trade effect among the CPTPP country pairs.

1 The views expressed in this paper are those of the authors and do not necessarily
represent the views of the institutions with which they are affiliated.

2 Economic and Social Research Institute, Cabinet Office.

3 Graduate School of Economics, Nagoya City University, and Economic and Social Research
Institute.
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1. Introduction

1.1. Background of CPTPP

The Comprehensive and Progressive Agreement for Trans-Pacific Partnership (CPTPP)
is a free trade agreement among various countries around the Pacific Rim. Eleven countries
ratified the agreement as of December 2023 (Australia, Brunei, Canada, Chile, Japan,
Malaysia, Mexico, New Zealand, Peru, Singapore and Vietnam).

The CPTPP is recognized as a significant evolution in the scope of trade agreements,
compared to previous free trade agreements (FTAs). It covers not only goods and services,
but also investment, intellectual property, labor, environment and so on. It also includes
provisions on digital trade, state-owned enterprises, labor, and the environment that
previous FTAs did not fully address (Cimino-Isaacs, 2023). The CPTPP also has ambitious
tariff reduction schedules. Its tariff reduction commitments would eliminate more than
95% of tariff lines in each country (Fergusson and Williams, 2018). Suominen (2024)
points out that one of the pioneering aspects of the CPTPP is its comprehensive provisions
on e-commerce. These include rules to facilitate cross-border data flows, prohibit server
localization, safeguard source code, and enhance data privacy and consumer protection.
These characteristics have resulted in the CPTPP being called “an ambitious and high-
standard free trade agreement” (Government of Canada, 2023).

The CPTPP originated from the Trans-Pacific Partnership (TPP). The idea of the TPP
was initially proposed by Chile, New Zealand, Singapore and Brunei in 2005 to promote
economic integration among Pacific Rim countries. After the proposal, other countries
participated the negotiations to establish the TPP, including Australia, Canada, Japan,
Malaysia, Mexico, Peru, the United States and Vietnam.

Although the TPP was signed by the 12 countries in 2016, the United States withdrew
from it under President Donald Trump. Despite the hardship, the other signed countries
agreed to sign a new agreement, CPTPP, which takes over most of the TPP's provisions.
Following the signing the CPTPP in 2018, seven countries (Australia, Canada, Japan,
Mexico, New Zealand, Singapore and Vietnam) ratified it in the same year. Since then,
Brunei, Chile, Malaysia and Peru have ratified it as of the end of 2023.

1.2. Characteristics of international trade in CPTPP countries

The CPTPP region had already experienced vigorous trade activities before the
implementation of the CPPTPP. Figure 1 shows the total value of goods traded by the initial
member countries of the CPTPP (Australia, Canada, Japan, Mexico, New Zealand, Singapore
and Vietnam). While the values had fluctuated probably due to global economic shocks,
including the 2008 financial crisis and the 2020 COVID-19 pandemic, they reached around
2.6 trillion USD in 2018 for export and import.

The export and import markets in the CPTPP countries account for a relatively large
share of world trade. As Figure 2 indicates, the shares of the total trade by the CPTPP
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countries in the world trade were stable at around 12% and 13% for exports and imports,

respectively, from 2010 to 2020.
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Figure. 1. Total export/import values of CPTPP
countries. Notes: Australia, Canada, Japan,
Mexico, New Zealand, Singapore and Vietnam
are included in the CPTPP countries. Source:
The World Integrated Trade Solution (WITS).
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Figure. 2. Share of total export/import values
of CPTPP countries in world trade. Source:
The World Integrated Trade Solution (WITS).

The active trade in the CPTPP region has partly resulted from the promotion of free
trade agreements (FTAs). As Table 1 shows, more than half of the combinations of the
initial CP'TPP member country pairs (11 combinations out of 21) have already ratified FTAs

before 2018.

Table 1

Major FTAs ratified by initial CPTPP members before 2018

Year of entry

FTA name Ratifying countries .
into force

ANZCERTA AUS, NZL 1989
NAFTA CAN, MEX and USA 1994
NZSCEP NZL, SGP 2001
JSEPA JPN, SGP 2002
SAFTA AUS, SGP 2003
JMXFTA JPN, MEX 2005
TPSEP NZL, SGP and other 2 countries 2006
ACFTA CHN, SGP, VNM and 8 other countries 2007
AJCEP JPN, SGP, VNM and 8 other countries 2008
JVEPA JPN, VNM 2009
AFTA SGP, VNM and 8 other countries 2010
AANZFTA AUS, NZL, SGP, VNM and 8 other countries 2010
AKFTA KOR, SGP, VNM and 8 other countries 2010
JAEPA AUS, JPN 2015
AIFTA IND, SGP, VNM and 8 other countries 2015

Source: WTO Regional Trade Agreement Database.
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1.3. Identification strategy to estimate CPTPP’s impact

Reliable bilateral trade data are available up to 2020 as of the time of this writing. We
therefore focus on the CPTPP trade effects only among the countries that ratified the
agreement before 2020: Australia, Canada, Japan, Mexico, New Zealand, Singapore and
Vietnam. Other ratified countries cannot be analyzed because of a lack of data.

Two different methods, the gravity equation and the difference-in-differences combined
with propensity score matching (PSM-DID), are used to quantify the CPTPP trade impact
for the purpose of complementing and cross-validating the estimated results.

Previous studies point out that the treatment of FTAs as random term is not
appropriate since unobserved heterogeneity exists among county pairs (Baier and
Bergstrand, 2007). We then address this issue by including the three-way fixed effects in
the gravity models, and using PSM to mitigate such selection bias.

2. Data and model specifications

2.1. Gravity equation approach

For this section, we attempt to evaluate the trade effect of free trade agreements (FTAs),
including the CPTPP, by estimating a gravity model of international trade with the bilateral
import data for 2000-2020.

There exists a vast amount of empirical literature using a gravity model to estimate the
effect of trade agreements on bilateral trade flows, originating from the seminal work by
Tinbergen (1962). A historical overview of applications and theoretical foundations of the
gravity model can be found, for example, in Baier and Bergstrand (2007), Head and Mayer
(2014), and Yotov (2022). For the recent application to Japan’s FTAs, Yamanouchi (2019)
and Ando, Urata, and Yamanouchi (2022) examine the effect of FTAs of which Japan is a
member country, employing the data up to 2016 that is a few years before the CPTPP.
Hayakawa et al. (2022) quantify the trade effect of CPTPP with the data covering the period
up to 2021. They find that the trade effect is negative and statistically significant because
non-tariff measures may act against as Hayakawa et al. (2022) suggest.

2.1.1. Specification of gravity models

We specify estimating equations of a gravity model following Anderson and van Wincoop
(2003), Baier and Bergstrand (2007), and Mayer, Vicard, and Zignago (2019). Anderson
and van Wincoop (2003) introduced the multilateral resistance terms which correspond to
the country-year fixed effects for importer and exporter in our estimating equations. Baier
and Bergstrand (2007) point out that the FTAs are not exogenous random events, so the
endogeneity associated with the formation of an FTA needs to be controlled by introducing
country-pair fixed effects in a gravity model. While these country-pair fixed effects contain
time-invariant heterogeneity, we introduce a linear time trend specific to each country-
pair, as suggested by Larch et al. (2019).



New ESRI Working Paper No.75
How Does CPTPP Make Impact on Goods Trade Flows Among Its Member Countries?

We use the Poisson pseudo maximum likelihood (PPML) estimator (Santos Silva and
Tenreyro, 2006, 2022) to deal with zero trade flows. As Mayer et al. (2019) point out that
the PPML estimator gives more weight to large trade flows in levels, bilateral import shares
are also used in our estimation.

Our estimating equations of the gravity model of bilateral imports are as follows;
Mijt = exp()/l-t + ]/]t + lOg(DlStU) + FTAi]'t)ei]'t (1)
Mije = exp(yij + Vie +Vje + FTAij)€ije (2)

where bilateral imports (M) between country i and j in year t are valued in the current U.S.
dollar, and Dist is the geographical distance between i and j in kilometers, and a dummy
variable for trade agreement (FT A) takes 1 if a country pair of i and j has at least one trade
accord for that year and 0 otherwise. When we consider the effect of CPTPP, we extract
CPTPP from the FTA and make the rest as OtherFTAs. CPTPP takes 1 for the bilateral
imports among the seven CPTPP countries* for 2019 and 2020. Fixed effects y;; and y;; are
for the multilateral resistance terms (Anderson and van Wincoop 2003), and they are
exporter-year and importer-year fixed effects in panel data. When these fixed effects are
included in the model specification, we call them two-way fixed effects. Following Baier and
Bergstrand (2007), we add country-pair fixed effects, y;;, to control time-invariant
heterogeneity, and they constitute three-way fixed effects in addition to the exporter-year
and the importer-year fixed effects.

Trend is obtained for each country pair by estimating the following equation linear in
time by the PPML estimator;

M, = exp(a + BT)u: (3)

where T is a linear time trend, T = 1,2, ...,21, and the fitted value of erI\Tt is added to
Equation (2) as Trend,;;. Due to computational limitation, it is not feasible to directly
include the interaction term, y; ; X T, to account for the time trend in each country pair.
Following Mayer et al. (2019), bilateral import shares, defined as M; ¢ /¥.; M; ¢, is used for
the dependent variable to account for the difference in size of import in level. When
estimating on the bilateral import share, we include the time trend computed for the
import shares.

Bilateral import data used for the estimation are obtained from the U.N. COMTRADE
database for 2000-2020, and the data on distance between countries are computed from
Wolfram Research, Inc. (2022). Data for FT A are collected from Claudia et al. (2017) and
the WTO Regional Trade Agreements Database>.

4 They are Australia (AUS), Canada (CAN), Japan (JPN), Mexico (MEX), New Zealand (NZL),
Singapore (SGP), and Viet Nam (VNM).

5 accessed on Sep. 8, 2021 to https://rtais.wto.org/Ul/PublicMaintainRTAHome.aspx
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Table 2
Data Summary
N mean s.d.
Import ($US, million) 535,956 536.56 5490.37
Dist (kilometer) 535,956 7621.81 4528.88

2.1.2. Results for the gravity models

Estimation results are reported in Table 3. As in the previous literature’s findings, we
confirm that the distance reduces trade, about —0.84 in our results under the model (G1)
and (G2). The country pairs with at least one FTA, the coefficient on FTAs, has
approximately 1.5 (exp(0.3824) ~ 1.465798) times larger trade than those without an
FTA. When the CPTPP is explicitly considered under (G2), trade among the CPTPP
countries is 1.4 (exp(0.3224) ~ 1.380437) times larger than the country pairs sans FTA.

When heterogeneity among the country-pairs is controlled with the three-way fixed
effects under the model from (G3) to (G6), the effects of FTAs and CPTPP are considerably
dampened. These changes can be seen in the recent literature, and our results are similar in
magnitude to them, for example, Heid et al. (2021) and Borchert et al. (2022). The
coefficient on other FTAs remains statistically significant for the models (G3) to (G6), while
the effect of CPTPP becomes insignificant. Linear time trend is added to the models (G5) as
explanatory variable and (G6), and bilateral import shares are used as the dependent
variable in (G6). The time trend is considered only for the country pairs with complete data
set over 2000-2020, so the size of observations is reduced for (G5) and (G6). The
coefficient on other FTAs is consistent across (G4) to (G6)¢. The effect of CPTPP is
influenced by the inclusion of the time trend and the use of import shares as the dependent
variable.

6 Pseudo R-squared reported in Table 3 is based on the McFadden’s pseudo R?, the ratio of
log-likelihoods. According to McFadden (1977), the value of 0.3 represents a good fit.

6
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Table 3
Gravity Model Estimation Results
Model: (G1) (G2) (G3) (G4) (G5) (G6)
Trend Share
Variables
log(Dist) -0.8414***  -0.8413%**
(0.0527) (0.0527)
FTAs 0.3824%** 0.0639**
(0.0728) (0.0286)
OtherFTAs 0.3826%** 0.0648**  0.0651** 0.0776***
(0.0727) (0.0286)  (0.0294) (0.0213)
CPTPP 0.3224%** -0.0284 0.0358 0.0795
(0.0853) (0.0642)  (0.0591) (0.0846)
Fixed-effects
Exporter-Year Yes Yes Yes Yes Yes Yes
Importer-Year Yes Yes Yes Yes Yes Yes
Exporter-Importer Yes Yes Yes Yes
Fit statistics
Observations 535,956 535,956 535,955 535,955 260,421 260,421
Squared Correlation  0.88625 0.88625 0.99191 0.99196 0.99206 0.96221
PseudoR-squared 0.93493 0.93493 0.99266  0.99266 0.99225 0.34507
BIC 1.26x101*  1.26x1014 1.42x1013 1.42x1013 1.2x1013  257,890.5

Note: Clustered (Exporter-Importer) standard errors in parentheses.
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

2.1.3. Division of results into new and old group among CPTPP members

We divide the CPTPP variable in Table 3 into two groups, CPTPP_new and CPTPP_old, to
reflect the fact that for some countries the CPTPP is the first free trade agreement with
other member countries while others have already established a trade agreement before
the CPTPP. For example, Australia and Canada have entered into the first free trade accord
with the CPTPP, and there has been the Japan-Australia Economic Partnership Agreement
since January 2015. To account for the existing trade agreements prior to the CPTPP, we
define the CPTPP_old variable for the member country pairs with at least one existing trade
accord, and the CPTPP_new for other pairs. With this grouping, we re-estimate the model
(G4) to (G6) and report the results in Table 4.

The CPTPP_new variable shows the positive trade effect under the model (G4-1), (G5-1),
and (G6-1), and they are statistically significant. As the model incorporates time trend and
trade shares, the coefficient on the CPTPP_new become larger. Although this change can be
observed for the CPTPP_old variable, the trade effect on the CPTPP_old does not appear
with statistical significance. These results on the new and old group in the CPTPP may
explain in part the insignificance at the CPTPP as a whole as reported in Table 3.
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Table 4
Results of new and old group in CPTPP members
Model: (G4-1) (G5-1) (Gé6-1)
Trend Share
Variables
Other FTAs 0.0677** 0.0619** 0.0713***
(0.0272) (0.0297) (0.0213)
CPTPP_new 0.1216** 0.1838** 0.2424*
(0.0538) (0.0798) (0.1247)
CPTPP_old -0.0158 0.0140 0.1751
(0.0715) (0.0794) (0.1429)
Fixed-effects
Exporter-Year Yes Yes Yes
Importer-Year Yes Yes Yes
Exporter-Importer Yes Yes Yes
Fit statistics
Observations 535,955 260,421 260,421
Squared Correlation 0.99193 0.99207 0.96222
PseudoR-squared 0.99266 0.99225 0.34507
BIC 1.42x1013 1.2x1013 257,902.9

Note: Clustered (Exporter-Importer) standard errors in parentheses.
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

2.1.4. Decomposition of results into each bilateral trade among CPTPP members

We decompose the CPTPP variable in Table 3 into each CPTPP member country’s bilateral
trade, and we re-estimate the model (G6) in Table 3. Results are reported in Table 5.
Australia’s import shares from Canada and Viet Nam after the formation of CPTPP show
positive effects, while the import shares from other CPTPP member countries do not. In the
case of Japan as an importer, all the import shares from the member countries exhibit
positive effects except for Australia.

As the results for all CPTPP member country’s bilateral trade are reported in Table 5, we
can observe that Canada has positive effects on import shares from most of the CPTPP
members, except for Mexico and Viet Nam. The results seem reasonable since the CPTPP is
the Canada's first free trade agreement to be implemented for the partner countries, except
for Mexico, which has been a trading partner in the NAFTA. Mexico’s import shares from
Singapore are positively affected by the CPTPP, but a negative effect is observed for
Australia and Viet Nam. The effects for New Zealand are modest as their import shares
become higher for the three partner countries. Import shares of Singapore are positively
affected by the CPTPP, except for Mexico and New Zealand. The results for Viet Nam are a
mix of the positive effect of Australia and Japan, and the negative effect of Mexico and
Singapore. In summary, there are variations in the effect of the CPTPP on its member
country’s bilateral trade, which may explain in part the statistically insignificant effects of
the CPTPP defined as a whole group reported in Table 3.
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Table 5
Results of CPTPP’s Bilateral Trade
Importer
AUS CAN JPN MEX NZL SGP VNM
Exporter
AUS 0.3007*** -0.1854* -0.6825*** 0.1096 0.2280* 0.2413**
(0.1086) (0.1026) (0.1119) (0.1141) (0.1173) (0.1069)
CAN 0.3602*** 0.3732%** 0.1179 0.1992* 0.4973*** 0.0809
(0.1100) (0.1052) (0.1031) (0.1018) (0.1071) (0.0978)
JPN 0.1386 0.2037** 0.0770 0.1896** 0.3271%*** 0.1928**
(0.0979)  (0.0904) (0.0922) (0.0927) (0.1110) (0.0939)
MEX -0.0501 0.1052 0.2738*** 0.3599*** -0.0672 -1.228***
(0.0818)  (0.0789) (0.0867) (0.0785) (0.0790) (0.0748)
NZL 0.1071 0.4923%** 0.3822%*** 0.2053 0.0868 0.1681
(0.1320)  (0.1252) (0.1310) (0.1309) (0.1216) (0.1332)
SGP -0.2163 0.2842* 0.4173** 0.4934*** -0.2541* -0.7017***
(0.1603)  (0.1662) (0.1653) (0.1760) (0.1496) (0.1864)

VNM  0.3748%*  -0.0308 0.1875*  -0.2207**  0.0359  0.4414%**
(0.1071)  (0.1101)  (0.1090)  (0.1112)  (0.1141)  (0.1067)

Note: Clustered (Exporter-Importer) standard errors in parentheses.
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

2.2. Difference-in-differences combined with propensity score matching

To estimate the sole effect of the CPTPP implementation, we focus on the average of the
individual trade effects of the CPTPP among the ratified countries. We use a difference-in-
differences combined with propensity score matching (PSM-DID) to estimate the average
difference in bilateral trade flows among the CPTPP countries and those among non-CPTPP
countries that are almost identical to the CPTPP countries. It means that we estimate the
average CPTPP trade effect only for a country that has chosen to ratify the CPTPP.

PSM-DID approaches have been applied to estimate the effects of several trade
agreements. Baghdadi et al. (2013) examine how a regional trade agreement (RTA) can
reduce carbon dioxide emissions using PSM-DID. They found that RTAs with
environmental provisions encourage participants to converge to lower emission levels by
comparison with RTAs without such provisions. Regarding the trade impact of a trade
agreement, Sorgho and Tharakan (2019) investigate the effects of non-reciprocal
preferential trade agreements on African countries, namely the EU’s Everything But Arms
(EBA) and the US’s African Growth and Opportunity Act (AGOA). They use PSM-DID and
find that African beneficiary countries had positive trade impacts fifteen years after EBA
and AGOA implementations. Chi et al. (2022) also use PSM-DID to evaluate the average
treatment effect of the preferential trade agreements (PTAs) on fishery trade. They show
PTAs yield an increase in the average import values of specific tuna species, while negative
import effects due to PTAs are found in several OECD countries.

Our study uses propensity score matching (PSM) to create a control group that includes
comparable non-CPTPP countries to the CPTPP members. We calculate a propensity score
of each country pair, which is the probability of joining the CPTPP of each pair, based on

9
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data on its economic and social characteristics. Country pairs to form the control group are
then chosen by matching based on propensity scores. After creating the control group, we
use a difference-in-differences (DID) to compare the average change in bilateral trade
values between the treatment group (CPTPP member country pairs) and the control group.
Any differences in the trade values after the CPTPP implementation can be attributed to the
CPTPP.

The following steps detail the analytical approaches applied in our study.
2.2.1. Definitions of treatment group, pre- and post-treatment periods

We focus on the countries that initially ratified the CPTPP: Australia, Canada, Japan,
Mexico, New Zealand, Singapore and Vietnam. The first six countries ratified the CPTPP in
December 2018, and Vietnam did in January 2019. Then, we define the bilateral pairs of
these seven countries as the treatment group (42 country pairs). Considering the
ratification timings of these countries, the early impact of the CPTPP on trade flows can be
detected in the annual trade data for 2019. Regarding the time horizon for the analysis, we
focus on the period from 2015 to 2020 since a tentative agreement of the TPP (the former
version of CPTPP) was reached among TPP negotiating countries (including the six
countries mentioned above) in 2015. We regard this tentative agreement as a starting point
of the CPTPP implementation. We, therefore, define the years from 2015 to 2017 as a pre-
treatment period and the years 2019 and 2020 as a post-treatment period.

2.2.2. Construction of propensity score matched control group

The control group should consist of non-CPTPP country pairs comparable to the
treatment group (CPTPP country pairs). To identify the matching country pairs, propensity
scores, which may be interpreted as the probability of receiving treatment, are used
(Rosenbaum, 1983; Gertler, 2016). In the case of our study, the likelihood of signing the
CPTPP for each country pair is estimated by propensity score. Such scores enable us to
choose comparable non-CPTPP country pairs in their baseline characteristics to the CPTPP
country pairs. We perform the following steps to construct the control group.

2.2.2.1. Estimation of propensity scores

The following regression model is used to calculate the propensity scores for each
bilateral trade flow.

1

Pr(CPTPP;, = 1|X;;,) = 1+exp(~Xije)

(4)

The left-hand side of eq. (4) represents the probability of signing the CPTPP in 2018
and 2019 between countries i and j given the linear combination of the variables and
coefficients (Xijt). The right-hand side is the logistic function transforming the variables Xij;¢
into a probability value between 0 and 1. The equation below defines Xj;: using key

determinants that influence the decision to sign FTAs, following the previous studies
(Brookheart et al., 2006; Sorgho and Tharakan, 2019; Moyo et al., 2018; Baghdadi, 2013).

10
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Xijr = Bo + Brlog(trd) + B,log(dst) + B3log(GDP;) + Bylog(GDP;)
+:85tha + :86Dcontig + .37Dcomlang + ﬁSDcomcl + .39Dcol45 (5)

where fo through [ are the coefficients for each independent variable; trd and dst are the
total import volume from country j to i, and geographical distance between i and j; GDPIi,
GDPj are real GDP of country i and j respectively (constant 2015 USD); Dfiq through Dcoiss
are dummy variables indicating the bilateral characteristics, namely the FTA between i and
J, geographic proximity, common official languages, common colonizers after 1945 and
colonial relationship after 1945 respectively. “log ( - )” in the equation indicate logarithmic
conversions of dependent variables.

Egs. (4) and (5) estimate probabilities as of years 2015, 2016 and 2017 that a country
pair will join the CPTPP.

For the estimation, aggregated bilateral trade flow data are obtained from the U.N.
Comtrade database, while the data on bilateral geographic distance and the types of FTAs
signed by each country pair before 2017 are obtained from the Gravity database of CEPII
(Centre d'Etudes Prospectives et d'Informations Internationales). The data on GDP and
population come from the IMF World Economic Outlook database and the U.N. World
Population Prospects database respectively. These data span from 2015 to 2017 covering
the pre-treatment period and all the data available are used except for those with zero
trade data.

2.2.2.2. matching procedure

For the matching procedure, we use optimal matching method of propensity scores
which minimizes the total distance across all country pairs (Greifer, 2023). To maximize
the number of country pairs in the control group with ensuring that treatment and control
group members are well-balanced on the variables in Xj;¢, we perform variable k:1
matching which pairs k control units with each treatment unit. At the same time, each
treatment unit is matched multiple control units (more than 4 units) in each year. To make
sure to get appropriate balance of covariate distribution between the treatment group and
the control group, we adjust the ratio k to make standardized mean difference (SMD) of
each covariate distribution lower than 0.25, following the proposal by Austin (2011).
Figure. 3 shows the balance improvements before and after the matching procedure.

11
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Figure. 3. Comparison of covariate balance before and after propensity score matching in
2015, 2016 and 2017.

2.2.3. Application of DID framework

Using the treatment and control groups defined the above, the trade impact of the
CPTPP implementation can be found by applying the following DID regression model.

log(M;;.) = Bo + BLCPTPP;; + B,Post, + Bs(CPTPP;; X Post,)
+)+ )+ () + (i) + Qi) + (vje) + & (6)
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Here o through B3 are the coefficients for each independent variable, CPTPPj; is a binary
variable equaling 1 if both countries are CPTPP members, Post:is 1 if it is a year after 2018
(the CPTPP implementation year), and the interacting term (CPTPP;j; xPostt) is the DID
term, whose coefficient (f3) estimates the CPTPP trade effect.

Sorgho (2019) highlights that potential endogenous bias may persist in a control group
even after a matching procedure due to unobservable characteristics. We then develop
three models with varying fixed-effects specifications. The first model (D1) serves as a
baseline with no fixed effects. The second model (D2) incorporates fixed effects for year,
exporter, importer, and exporter-importer interaction(ys, ¥, ¥;, vij), controlling for common
temporal shocks (e.g., COVID-19) and time-invariant factors specific to each country and
each bilateral pair, following Chen et al. (2018) and Tello (2015). The third model (D3)
includes cross fixed effects (exporter*importer(y;), exporter*year(yit), and
importer*year(y;:)) based on equation (2) to address bilateral time-invariant heterogeneity
and multilateral resistance terms.

2.2.4. Estimation results

Table 6 reports the estimation results from PSM-DID. The estimates of the variable of
interest (CPTPPj; xPostt) in models (D1) and (D2) show statistically significant positive
coefficients, indicating that the CPTPP resulted in a 9.1% higher average bilateral trade
value among its initial member countries than it would have been without the agreement in
2019 and 2020. On the other hand, the DID coefficient in model (D3) shows a positive
figure, but is not statistically significant.

Table 6
PSM-DID analysis of CPTPP trade effect.
Model: (D1) (D2) (D3)
Variables
CPTPP; 0.583*** - -
(0.214)
Post; -0.020 - -
(0.013)
CPTPP;; x Post; 0.0971%** 0.0971*** 0.160
(0.031) (0.034) (0.161)
Fixed-effects
Year Yes
Exporter Yes
Importer Yes
Exp x Imp Yes Yes
Exp x Year Yes
Imp x Year Yes
Fit statistics
Num.Obs. 5388 5388 5388
R2 Adj. 0.005 0.973 0.983
BIC 20845.5 8256.0 12795.9

Note: Clustered (Exporter-Importer) standard errors in parentheses. The
regressors CPTPP;; and Post; are excluded due to perfect multicollinearity that arise
after introducing fixed effects in models (D2) and (D3).

Signif. Codes: ***: 0.01, **: 0.05, *: 0.1
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Among the three models presented in Table 5, model (D1) has a very low adjusted R-
squared value, indicating poor explanatory power. Conversely, models (D2) and (D3)
exhibit adjusted R-squared values exceeding 0.9, suggesting a significantly better fit than
model (D1). Additionally, model (D2) has the lowest BIC value among the three models. At
the same time, model (D3) has a higher BIC than model (D2), indicating potential
overfitting. In fact, we found potential perfect collinearity issues regarding the fixed effects
of exporter*year(yic), and importer*year(yjt), especially interactions between each of the
CPTPP countries and year 2020. Given that the DID term focuses on CPTPP country pairs
and years 2019 and 2020, this collinearity issue likely means that these fixed effects absorb
the effects that the DID term is intended to capture.

Considering the adjusted R-squared, BIC and the collinearity issue, model (D2) achieves
an optimal balance between complexity and goodness-of-fit, demonstrating its superiority
over the other models.

2.2.5. Estimation results for two groups of CPTPP country pairs

We conduct an analogous analysis to that presented in section 2.1.3. Specifically, we
categorize the CPTPP country pairs into two groups: (1) pairs for which the CPTPP
represents their inaugural FTA, and (2) pairs that had established FTAs prior to signing the
CPTPP. For both groups, we apply the regression analysis using model (D2). For the
propensity score matching process for each of the two CPTPP country pair groups, we take
the procedure described in sections 2.2.1 and 2.2.2 above.

Table 7 reports the estimation results for the two groups. Models (D4) and (D5) show
the results of group (1) and group (2) respectively.

Table 7
PSM-DID analysis of CPTPP trade effect: two divided groups of CPTPP country pairs.
Model: (D4) (D5)
Variables
CPTPPj; x Post, 0.143%** 0.054
(0.050) (0.046)
Fixed-effects
Year Yes Yes
Exporter Yes Yes
Importer Yes Yes
Exp x Imp Yes Yes
Fit statistics
Num.Obs. 3132 1992
R2 Adj. 0.978 0.977
BIC 5460.9 1840.3

Note: Clustered (Exporter-Importer) standard errors in parentheses.
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

The following conclusions can be drawn from the table. First, the DID coefficient in
model (D4) is positive and statistically significant from zero, indicating that the CPTPP
resulted in a 14.3% higher average bilateral trade value for the country pairs for whom the
CPTPP is their first FTA than it would have been without the agreement. Second, the same
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coefficient in model (D5) is positive but statistically insignificant, meaning there is no
indication of the CPTPP trade effect for the CPTPP country pairs who already signed FTAs
before signing the CPTPP.

2.2.6. Placebo test: comparison of trade effects in pre- and post-CPTPP periods

The critical assumption of the DID analysis is the parallel trend assumption. In our
study, the assumption can be interpreted as that the CPTPP and the comparable non-CPTPP
pairs follow similar growth trends in trade value before the CPTPP implementation.

To test the assumption, we estimate the differences in the trade changes between the
two groups each year from 2015 to 2020. As Huntingon-Klein (2022) points out, an
unexpected trade difference would be detected in the pre-CPTPP period if the parallel
trend assumption is violated. The model (D2) is modified to estimate such dynamic trade
effects to test the assumption:

log(M;;,) = X2%20156.(CPTPP;; X Post, ) IF +y, +vi +v; +vij + € (7)

where I = 1 if k = t and 0 otherwise. The DID coefficients (6¢) in eq. (7) now indicate the
CPTPP yearly trade effect from 2015 to 2020.

Figure. 4 shows the DID estimates for each year with their 95% confidence intervals.
While trade effects are near zero in the pre-treatment periods (2015 - 2017), those in the
post-treatment period become statistically positive’. This means that the two groups follow
a similar growth path before the CPTPP implementation, implying the parallel trend
assumption is held. We can also observe the positive CPTPP trade effects for the two years
after the CPTPP implementation (5.3% in 2019 and 10.2% in 2020), which are consistent
with the results shown in Table 6.

7 Although the CPTPP trade effect in 2019 is statistically insignificant at the 95%
confidence level, it is significant at the 90% confidence level.
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CPTPP Yearly Trade Effect

2015 2016 2017 2018 2019 2020
Year

Fig. 4. Yearly Trade effects before and after the CPTPP implementation. Note: The estimates are based
on the equation (D2). 95% confidence intervals for the estimates are shown as vertical solid lines. The
dashed vertical line indicates the year the CPTPP was implemented.

3. Discussion and conclusion

This study empirically evaluates the effect of the Comprehensive and Progressive
Agreement for Trans-Pacific Partnership (CPTPP) on bilateral imports using two methods:
the gravity equation and the difference-in-differences combined with propensity score
matching (PSM-DID). These methods aim to complement and cross-validate the estimated
results.

The PSM-DID reveals that the CPTPP as a whole led to a 9.1% increase in average
bilateral trade value among its initial member countries in 2019 and 2020 compared to
what would have been observed without the agreement. At the same time, the gravity
model, incorporating three-way fixed effects and a time trend, indicates a positive but
statistically insignificant effect of the CPTPP. This discrepancy may stem from
heterogeneity in bilateral import values among CPTPP members, as noted by Nagengast
and Yotov (2023).

We also analyze the CPTPP's effects on two groups of country pairs: (1) pairs for which
the CPTPP represents their inaugural FTA, and (2) pairs that had established FTAs prior to
the CPTPP. Both the PSM-DID and gravity methods yield consistent results: the CPTPP
shows no significant effect for pre-existing FTA pairs but demonstrates statistically
significant positive effects for new FTA pairs. This indicates that the CPTPP significantly
enhances trade for country pairs for which it is the first FTA.

The positive CPTPP effects for new country pairs are further confirmed by the bilateral
decomposition of the gravity model results. The decomposition shows statistically
significant positive trade effects for most new CPTPP country pairs, whereas old pairs show
no significant trade effects.
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These findings suggest that CPTPP implementation has potentially boosted goods trade
within the CPTPP region, particularly among country pairs for which the CPTPP is the
inaugural FTA.

This study represents a step toward a better understanding of the CPTPP's trade effects.
Given that the CPTPP covers goods, services, investments, and e-commerce, future research
could extend to these non-goods areas. Sectoral analysis is another promising direction, as
this study focused on overall trade values. Examining the CPTPP's impact on specific
sectors and products could provide insights into which industries benefit most from the
agreement. Extending the study's timeframe is also crucial, as our analysis was limited to
data available up to 2020. Future research with more recent data could provide updated
insights on the CPTPP's long-term effects. Additionally, investigating trade diversion effects
among non-CPTPP countries could further enrich the analysis, as our study specifically
focused on trade creation effects within the CPTPP.

Future research addressing these challenges could provide a clearer understanding of
the CPTPP's impacts and guide policymakers in optimizing the benefits of such trade
agreements.
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