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Abstract Stumbling blocks to regional integration continue to pose a serious threat to the World Trade 

Organization (WTO), particularly during the COVID-19 pandemic. This study aims to examine the effect 

of regional economic integration on trade in COVID-19 products for Association of Southeast Asian Nations 

(ASEAN) countries using quarterly data for 2010–2020. A panel data model is estimated using the Poisson 

pseudo-maximum likelihood approach to address zero trade values, cross-sectional dependence, and 

heterogeneity problems. The findings of a case study on bilateral trade in COVID-19 products reveal that 

the ASEAN regional trade agreement is a stumbling block to the WTO’s rules-based multilateral trading 

system. The results indicate that the home country’s productive capacity, the host country’s absorptive 

capacity, the countries’ similarity in size and per capita income, and the countries’ remoteness have positive 

and significant relationships with trade in COVID-19 products in ASEAN economies. This study provides 

several policy implications for Southeast Asian countries.
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I. Introduction

Currently, trade access to COVID-19 goods is an immediate issue arising from the COVID-19 

pandemic that no nation has avoided. The need for the medical products (i.e., medical equipment, 

supplies, medicines, and personal protective products, so-called COVID-19 goods) required to 

fight coronavirus disease has abruptly increased in countries worldwide. Trade measures related 

to COVID-19 goods, including both tariffs and non-tariff measures, such as export restrictions 

and barriers to imports of COVID-19 goods, which can include remoteness and cross-border 

mobility barriers, have broad impacts on many countries that rely on trade in COVID-19 goods. 

For WTO members, the most recent average applied most-favored nation (MFN) tariff for all 

medical products is 4.8% (WTO, 2020b), but this tariff is still higher than the preferential 
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tariffs in regional trade agreements (RTAs). For instance, half of Association of Southeast Asian 

Nations (ASEAN) members have imposed applied MFN tariff rates that are above the world 

average, whereas all members have levied the preferential tariff rate, which is below the world 

average, in their RTAs. Additionally, ASEAN countries have imposed some non-tariff measures 

and barriers to COVID-19 products, such as temporary export bans on COVID-19 goods (by 

Cambodia, Malaysia, and Thailand), the temporary elimination of import license fees on related 

medicines (by Myanmar), the temporary relaxation of import licensing requirements for some 

protective products (by Singapore), and the elimination of export prohibitions and restrictions 

on essential goods, including expediting their movement through sea and air (also by Singapore) 

(WTO, 2020a). 

Thus, RTAs are becoming increasingly important in the aftermath of COVID-19. RTAs are 

regional international treaties that apply only to their members and that aim to eliminate trade 

barriers and increase market access for their members. The share of world trade in medical 

goods accounted for by trade between ASEAN members increased from 1.4% in 2001 to 2.0% 

in 2019. The compound annual growth rate of ASEAN’s trade in medical goods from 2001 

to 2019 was 10.88%, which was higher than the corresponding growth rate for non-ASEAN 

members of 8.93%. Clearly, the COVID-19 pandemic impacted bilateral trade relations, and 

regionalization has further intensified (as Figure 1 shows). Interestingly, the trade effects (trade 

creation and diversion) of RTAs, which may cause either building or stumbling block effects 

on the road to the WTO’s multilateral trading system, have not yet been determined.

Figure 1. Value of trade in medical goods (Million US$), 2001–2019 (ITC, 2020)
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Thus, this study aims to estimate the influence of the ASEAN RTA on trade in COVID-19 
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goods between six ASEAN economies and their 22 trading partners over the period 2010–2020 

using a gravity model and a Poisson pseudo-maximum likelihood approach. We start by asking 

whether bilateral trade in COVID-19 goods is sensitive to intra-ASEAN trade relative to 

extra-ASEAN trade. International trade theory suggests that we should observe this sensitivity 

because an RTA (e.g., a free trade area focusing on the elimination of tariffs and non-tariff 

barriers) makes it easier for a country to access the foreign market and lowers trade costs 

(Anderson & Wincoop, 2003; Bergstrand, 1985, 1989). We find that the ASEAN RTA positively 

impacts trade in COVID-19 goods and that its effect on intra-ASEAN trade flows is indeed 

larger than its effect on extra-ASEAN trade flows. Our findings also indicate whether this 

agreement is a building or stumbling block, as identified by Trotignon (2010), to fostering 

the WTO’s multilateral trading system. Specifically, an increase in intra-ASEAN trade tends 

to enhance trade in COVID-19 goods but acts as a stumbling block to the WTO’s multilateral 

trade liberalization.

This study is similar to those of Trotignon (2010), MacPhee and Sattayanuwat (2014), Nguyen 

(2019), and Jagdambe and Kannan (2020) owing to our focus on the effect of the ASEAN 

RTA on WTO membership. In fact, we follow these studies in defining the role of trade effects 

(trade creation and diversion) and considering the existence of building or stumbling blocks 

to the WTO’s trading system. However, this study concentrates on trade in COVID-19 goods 

to better understand trade in the most necessary goods. It is one of the few studies investigating 

the impact of the ASEAN RTA in a COVID-19 trade context. This study also differs from 

existing studies in that we greatly emphasize RTA implementation by considering the values 

of intra-ASEAN trade, extra-ASEAN exports, and extra-ASEAN imports rather than simply 

focusing on the RTA’s occurrence.

The remainder of this paper is organized as follows. Section II describes the empirical 

literature on the effects of RTAs. Section III outlines the estimation model and data collection. 

Section IV presents and discusses the empirical results. Section V concludes and describes 

the study’s contributions.

II. Theoretical Framework

An extensive literature investigates the effects of RTAs. On one hand, many studies have 

examined the influence of RTAs on international trade. On the other hand, some studies have 

explored whether the realization of an RTA is a building or stumbling block to the WTO’s 

multilateral trading system. We review the literature published from 2010 to 2020 regarding 

the effect of RTAs on trade flows with member and non-member countries and the impact 

on the global trading system. We formulate the conceptual framework of this study based on 
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the following literature review.

A. Effect of RTAs on trade

The effects of RTAs on international trade have been subject to much debate. Recent 

empirical studies have provided strong results with as much rigor as possible. Bergstrand et 

al. (2015) examine the effects of economic integration agreements, international trade costs, 

and bilateral distance on trade flows in eight manufacturing sectors with 40 trading partners. 

Their findings on manufacturing trade flows, disaggregated manufacturing trade flows, and 

aggregate trade flows confirm that economic integration agreements have positive and significant 

impacts on trade flows. Baniya et al. (2020) explore the effects of trade time, tariffs, and 

preferential trade agreements (PTAs) on bilateral trade among Belt and Road Initiative (BRI) 

countries. They find that the time to trade based on geographical information system data and 

tariffs have negative and significant impacts on trade, whereas PTAs have positive and 

significant impacts on trade between BRI members. Le et al. (2020) investigate the impacts 

of a trade agreement (free trade area) and regional economic cooperation in the Greater Mekong 

sub-region (GMS) on Vietnam’s exports to GMS partners. They find that the trade agreement 

positively and significantly impacts trade flows, whereas GMS economic cooperation negatively 

and significantly impacts trade flows. This finding reflects the importance of deeper economic 

integration to facilitating trade flows. Uzair and Nawaz (2020) analyze the impact of free trade 

agreements (i.e., the Pakistan-China free trade agreement, the Pakistan-Malaysia free trade 

agreement, and the Pakistan-Sri Lanka free trade agreement) on trade flows and find that only 

the Pakistan-China free trade agreement affects Pakistan’s trade flows positively and 

significantly. Lee and Oh (2020) also examine the impact of a regional trading bloc (i.e., 

ASEAN) on export flows from ASEAN members to 29 trading partners and confirm that the 

relationship is positive and significant. Their findings are in line with those of Pant and Paul 

(2018) and Choi and Minondo (2019). Several recent studies estimate gravity trade models 

using stochastic frontier analysis to examine trade agreements’ efficiency relative to maximum 

trade levels (Ravishankar & Stack, 2014; Stack et al., 2018) and the long-run effects of trade 

flows (Anderson and Yotov, 2018; Devadason & Mubarik, 2020). The empirical results of 

these two types of analyses suggest that the degree of trade agreements tends to improve trade 

flows’ efficiency and dynamic trade flows.

H1: The formation of an RTA is likely to support bilateral trade in COVID-19 goods. 

Moreover, many recent empirical studies address the extent to which the gravity trade 

variables impact bilateral trade. For instance, Khayat (2019) employs a gravity model to evaluate 

China’s trade patterns with Organization of the Petroleum Exporting Countries members and 
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finds, as expected, that gross domestic product (GDP) and population have significant positive 

impacts on trade flows, whereas distance has a significant negative effect on trade. His findings 

are in the line with those of Uzair and Nawaz (2020). Likewise, Le et al. (2020) reveal that 

trading countries’ total GDP and GDP difference both have significant positive effects on trade 

flows, whereas per capita income has a significant negative impact on bilateral trade. 

Interestingly, a contiguous (inland) border between trading countries has a positive and 

significant relationship with bilateral trade. Jagdambe and Kannan (2020) show that the partner 

country’s GDP and population impact agricultural trade flows positively and significantly, 

whereas the reporting country’s population and distance have significant negative effects on 

trade. Their findings are similar to those of Jing et al. (2020), Leng et al. (2020), and Nasrullah 

et al. (2020).

H2: Gravity trade variables (i.e., economic size, market size similarity, and remoteness) tend 

to increase trade flows between countries.

B. RTAs versus the global trading system

Arguments that regionalism may be a building or a stumbling block to the WTO’s multilateral 

trade liberalization have been widely developed in empirical studies by Baldwin and Seghezza 

(2010), Pfaffermayr (2020), and Trotignon (2010), among others. Baldwin and Seghezza (2010) 

examine the relationship between MFN and PTA tariffs and find that PTA tariffs have positive 

and significant effects on MFN tariffs. These results imply that trade agreements are a building 

block to global trade liberalization. Similarly, Mai and Stoyanov (2016) explore the relation 

between Canadian external tariffs and the Canada-US Free Trade Agreement provision and 

find that Canadian preferential tariffs impact MFN tariffs positively and significantly. The 

Canada-US Free Trade Agreement has a building block effect on Canada’s multilateral tariff 

reductions. Their findings are in line with those of Ketterer et al. (2014). Pfaffermayr (2020) 

explores the effects of economic integration agreements (EIAs) on trade using a 

high-dimensional structural gravity panel model. His findings suggest that EIAs have trade 

creation effects, implying that they are a building block to the WTO trading system. Tabakis 

and Zanardi (2019) and Tovar (2019) investigate the effects of PTAs on the implementation 

of tariff and non-tariff measures. Tabakis and Zanardi (2019) show that PTAs reduce the 

utilization of anti-dumping measures against non-member countries. Tovar (2019) reveals that 

PTAs lower MFN tariffs and the use of temporary trade barriers, such as anti-dumping measures 

and safeguards, against both members and non-members. These findings confirm that PTAs 

are building blocks to the WTO trading system. 

Moreover, to evaluate building and stumbling blocks, Trotignon (2010) defines the typology 

of trade creation and diversion and the implications of building and stumbling block effects. 
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Intuitively, the formation of an RTA has trade effects on member and non-member countries. 

Trade is created among member countries, whereas trade with non-member countries may be 

created or diverted. Greater trade creation relative to trade diversion with non-member countries 

may be a building block to the WTO’s trading system, whereas greater trade diversion relative 

to trade creation may be a stumbling block to multilateral trade liberalization. Trotignon (2010) 

then applies a gravity trade model with RTA dummies (i.e., intra-bloc trade, extra-bloc exports, 

and extra-bloc imports) to estimate the trade effects. His main results reveal that RTAs induce 

the creation of trade with both member and non-member countries, suggesting that RTAs support 

the WTO’s multilateral trading system. Using the gravity trade model and the typology of 

trade effects suggested by Trotignon (2010), MacPhee and Sattayanuwat (2014), Khurana and 

Nauriyal (2017), Ngepah and Udeagha (2018), Nguyen (2019), Jagdambe and Kannan (2020), 

Freckleton and Whitely (2020), and Admassu (2020) also analyze the trade effects of selected 

RTAs. Their results on the trade effects of each RTA differ substantially, but they can still 

explain the building and stumbling block effects of the resulting trade creation and diversion. 

In addition, Bary (2015) uses the gravity trade model to examine the time-varying impact of 

an RTA (i.e., the ASEAN Free Trade Area, or AFTA) on trade flows. His results indicate 

that the AFTA created trade immediately but that this trade creation tended to decrease later 

on. These results imply that the AFTA was a building block to the WTO’s trading system 

in the short run but a stumbling block in the long run. In addition, Libman (2020) confirms 

that the formation of the Eurasian Economic Union did not lessen its member countries’ 

willingness to engage in WTO multilateral negotiations.

In sum, these studies suggest that RTAs have trade effects (e.g., trade creation and diversion 

effects) on member and non-member countries. The trade creation and diversion effects of 

RTAs create building or stumbling blocks to the WTO’s rules-based multilateral trade 

liberalization (Trotignon, 2010).

III. Econometric Approach

A. Model

To investigate the effect of the formation of the AFTA on intra- and extra-ASEAN trade 

in COVID-19 goods, we rely on the gravity model of bilateral trade. The gravity model is 

widely used to explain bilateral trade between countries based on their economic sizes, 

geographical distance, and multilateral trade resistance. We estimate our empirical gravity 

equation based on the theoretical gravity model developed by Anderson and Wincoop (2003) 

and the empirical gravity model suggested by Trotignon (2010). Our gravity model is given 
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by the following specification:

ln   ln ln ln _
ln _lnln
∝ln _∝ln_ ∝ln_ 

(1)

where   is the value of COVID-19 goods exported from an ASEAN member  to a 

trading partner  over a given time period .   and  are the GDPs of the given 

ASEAN member and trading partner for the given time period and serve as proxies for the 

economic sizes of countries  and . We utilize these variables to reflect the productive (supply) 

capacity of the exporting country and absorptive (demand) capacity of the importing country. 

 _ is the similarity in the economic sizes (i.e., GDPs) of countries  and  and captures 

the similarities in trading partners’ market potentials with ASEAN countries. It is calculated 

as       
       

 (Helpman, 1987).  _ 

is the similarity in the per capita GDPs of countries  and  and is another measure of similarity 

in economic size. This variable is used to reflect the similarity in people’s purchasing power 

in ASEAN and trading partner countries from an income per capita perspective, the difference 

in people’s purchasing power, and vice versa. Generally, the signs of  to  are expected 

to be positive.  is the geographical distance between countries  and  and reflects the 

cost of trade with ASEAN and non-ASEAN members; the expected sign of  is negative. 

 is the remoteness of countries  and  from the rest of the world, which represents 

multilateral trade resistance with the rest of the world. Remoteness is measured by multiplying 

the geographic distance between countries  and  by the share of country ’s GDP in global 

GDP (Coe et al., 2007; Frankel & Wei, 1998). Thus, the sign of  should be positive. Moreover, 

three variables are employed to reflect the effects of the implementation of the ASEAN RTA: 

total intra-ASEAN trade, extra-ASEAN exports, and extra-ASEAN imports.  _ is the 

total value of intra-ASEAN trade in COVID-19 goods and represents the gain from trade in 

COVID-19 goods among ASEAN members, which we call intra-ASEAN trade creation. The 

sign of ∝ is expected to be positive. _  is the total value of extra-ASEAN exports 

of COVID-19 goods and represents the effect of ASEAN members’ interactions on the exports 

of ASEAN members to non-members in the region (i.e., expansion or contraction). The sign 

of ∝ may be positive and negative, reflecting extra-ASEAN export trade creation or diversion, 

respectively. _ is the total value of extra-ASEAN imports of COVID-19 goods, 

representing the effect of ASEAN members’ interactions on their imports from non-members 

in the region (i.e., expansion or contraction). The sign of ∝ may be positive or negative, 
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reflecting extra-ASEAN import trade creation or diversion, respectively. Table 1 illustrates the 

typology of trade creation and diversion described by Trotignon (2010).  is an error term.

Table 1. Typology of Trade Creation and Diversion

Acronym Designation Effects of regional trade agreement

ITC Intra-ASEAN trade creation Stimulating effect on intra-ASEAN trade

XTC Extra-ASEAN export trade creation Stimulating effect on extra-ASEAN exports to the rest of the world

MTC Extra-ASEAN import trade creation Stimulating effect on extra-ASEAN imports to the rest of the world

XTD Extra-ASEAN export trade diversion Extra-ASEAN exports to the rest of the world are replaced by 

intra-ASEAN trade

MTD Extra-ASEAN import trade diversion Extra-ASEAN imports from the rest of the world are replaced by 

intra-ASEAN trade

(Source) Trotignon (2010), p. 241.

B. Data sources

We employ panel data for the regression analysis in this study. The data set includes bilateral 

quarterly observations covering six exporting ASEAN countries (i.e., Indonesia, Malaysia, 

Philippines, Singapore, Thailand, and Vietnam) and 51 importing countries in six regions (i.e., 

Africa, Southeast Asia, Asia–Pacific, Europe, North America, and Latin America), as illustrated 

in Table 2. In addition, our data cover the 39 quarters from the fourth quarter of 2010 to the 

second quarter of 2020, giving a total of 6x51x39 = 11,934 observations. 

Table 2. Distribution of the Trading Partner Countries Used in This Study

Region Countries

Africa Nigeria

Southeast Asia Indonesia, Malaysia, Philippines, Singapore, Thailand

Asia & Pacific Australia, China, India, Japan, Republic of Korea, Kyrgyzstan

Europe Armenia, Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Finland, France, 

Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Latvia, Lithuania, Malta, Netherlands, 

Norway, Poland, Portugal, Romania, Russian Federation, Serbia, Slovakia, Slovenia, Spain, Sweden, 

Switzerland, Turkey, United Kingdom

North America Canada, United States of America

Latin America Brazil, Chile, Peru

We obtain quarterly data on the values of exports and imports of COVID-19 goods between 

the ASEAN countries and their 51 trading partner countries, measured in millions of US dollars 

at the current price level, from the International Trade Centre’s trade map. COVID-19 goods 

in this study refer to COVID-19 medical supplies based on Harmonized system classification 

by World Customs Organization and World Health Organization. They are classified into eight 
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categories: COVID-19 vaccines, test kits/instruments and apparatus used in diagnostic testing, 

Protective garments and the like, Disinfectants and sterilization products, Oxygen therapy equipment 

and pulse oximeters, Other medical devices and equipment, Other medical consumables, 

Vehicles, and Other (WCO, 2020). These data are the dependent variable, that is, ASEAN’s 

exports of COVID-19 goods  , and they are utilized to assess the three independent 

variables, that is, intra-ASEAN trade in COVID-19 goods  _, extra-ASEAN exports 

of COVID-19 goods _ , and extra-ASEAN imports of COVID-19 goods 

_. Quarterly data on nominal GDP, measured in millions of US dollars, are gathered 

from the CEIC Global Database. These data represent the economic sizes of ASEAN countries 

 and their trading partners  and are used to assess similarity in economic size 

 _ as well. Annual population data (in millions) are used to calculate similarity in 

per capita income  _ and are also sourced from the CEIC Global Database. The 

geographic distance between countries is calculated based on the longitudes and latitudes of 

the capital cities of the exporting and importing countries and is measured in nautical miles. 

This measure is used to compute the distance and remoteness variables. Descriptive statistics 

of the logarithm transformations of all of the variables are shown in Table 3. 

Table 3. Descriptive Statistics of the Gravity Model Variables

Variable Mean Std. dev. Min Max

lexpij Bilateral export 7.03 3.19 - 14.09

lgdpi GDP of home country 11.99 0.93 10.89 14.51

lgdpj GDP of host country 11.40 1.75 6.98 15.51

lsim_gdpij Similarity in market size between home 

and host country

-0.68 1.31 -6.13 0.68

lsim_gdppcij Similarity in income per capita between 

home and host country

-0.05 0.80 -3.95 0.67

ldistij Distance between home and host country 8.14 1.79 -9.88 9.27

lremoteij Remoteness between home and host 

country from the rest of the world

7.43 2.46 -10.85 12.40

lintra_trd Intra-ASEAN trade 12.47 0.44 9.78 13.66

lextra_exp Extra-ASEAN export 14.01 1.28 - 15.04

lextra_imp Extra-ASEAN import 13.43 2.29 - 15.15

Note. All variables are logarithm transformed. The number of observations is 11,934.

(Source) Author’s calculation.

C. Estimators

The panel dataset used for this study consists of 306 bilateral pairs of countries and 39 

quarter-years, which is a large amount of cross-sectional and time-series data. The panel-data 
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gravity model that is typically applied to detect casual links in cross-sectional time-series data 

tends to encounter problems with panel errors, cross-sectional dependence, and zero trade values 

in the data. To avoid biased panel data estimation results, we first conduct diagnostic tests 

to confirm the existence of multicollinearity, heteroskedasticity, and serial correlation among 

the variables. This study primarily employs the Poisson pseudo-maximum likelihood (PPML) 

estimator suggested by Santos Silva and Tenreyro (2006) to investigate the effects of trade 

in COVID-19 goods in ASEAN member countries. We choose the PPML estimator because 

it can correct for zero trade values, heteroskedasticity, heterogeneity (from a large amount of 

cross-sectional data), and bias from log-normal disturbance terms in the model (Beck & Katz, 

1995; Santos Silva & Tenreyro, 2006). In addition, we employ alternative estimators, such 

as the feasible generalized least squares model, Driscoll and Kraay (1998) standard errors for 

the coefficients, Newey-West standard errors for the coefficients, the panel-corrected standard 

error approach, and a fixed effect model as robustness checks.

IV. Estimation and Results

A. Is regionalism sensitive to trade in COVID-19 goods?

Table 4 exhibits the results of the model diagnostic tests and of estimating the gravity equation 

(1) for bilateral trade in COVID-19 goods from six ASEAN countries to their 51 trading partners. 

We use six models: Model (1) captures ASEAN’s bilateral trade with all trading partners, and 

Models (2) to (6) capture bilateral trade with trading partners in the Asia-Pacific, Latin America, 

North America, Europe, and Africa regions.

We start by conducting diagnostic tests of the models. The variance inflation factor (VIF) 

in Models (1) to (6) indicates that the models have no severe multicollinearity problems. The 

Pesaran tests for Models (1) to (6) conclude that Models (1), (2), (5), and (6) are likely to 

exhibit substantial cross-sectional dependence in the errors. The modified Wald tests indicate 

heteroskedasticity problems in Models (1) to (6). The Wooldridge tests for Models (1) to (6) 

find serial autocorrelation problems in almost all of the models. Hence, we primarily use the 

PPML approach to estimate the models. 

In Model (1), all of the independent variables have statistically significant effects, implying 

that our chosen variables affect bilateral trade and that the gravity model approach is appropriate 

for explaining ASEAN’s trade patterns. The estimated coefficients of the economic size variables 

(i.e., GDP, market size similarity, and per capita income similarity) are positive and significant. 

We find that 1% increases in the GDPs of ASEAN countries and their trading partners are 

associated with increases in bilateral trade in COVID-19 goods of approximately 0.19% and 
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lexpij All

(1)

Asia Pacific

(2)

Latin America

(3)

North America

(4)

Europe

(5)

Africa

(6)

lgdpi 0.194*

(39.50)

0.171*

(18.09)

-0.008

(-0.51)

0.001

(0.34)

0.226*

(31.35)

0.445*

(8.14)

lgdpj 0.050*

(9.31)

-0.467

(-1.07)

lsim_gdpij 0.200*

(23.87)

0.333*

(12.21)

-0.058**

(-1.99)

-0.071*

(-6.24)

0.183*

(14.73)

lsim_gdppcij 0.012*

(2.64)

0.051*

(7.37)

0.013

(1.13)

-0.099*

(-10.74)

0.024*

(3.37)

0.173*

(5.94)

lremoteij 0.034*

(8.91)

0.038*

(3.79)

0.148*

(10.27)

0.119*

(41.47)

0.095*

(14.25)

0.580

(1.55)

lintra_trd 0.389*

(40.12)

0.273*

(17.84)

0.479*

(17.84)

0.174*

(28.98)

0.449*

(33.67)

1.551*

(10.96)

lextra_exp -0.055*

(-3.78)

0.024

(0.39)

-0.007

(-0.15)

0.021

(1.18)

-0.332*

(-7.39)

0.393*

(10.92)

lextra_imp 0.054*

(8.10)

-0.042

(-0.62)

0.0004

(0.05)

-0.014

(-0.66)

0.401*

(6.21)

0.015*

(0.35)

Constant -5.967*

(-35.65)

-3.401*

(-8.77)

-5.179*

(-7.30)

-1.205*

(-7.29)

-7.905*

(-23.51)

-25.724*

(-8.31)

Observations 11,934 1,404 702 468 7,956 234

R-square 0.608 0.803 0.609 0.899 0.622 0.622

Psedo Log-Likelihood -26977 -3086 -1444 -990 -17245 -445

Diagnostic tests:

Pesaran’s test 76.48* 12.01* 1.00 0.80 99.74* -1.19

Wald test 63000* 44025* 4588* 1385* 16240* 46.88*

Wooldridge test 43.38* 14.99* 19.34* 15.51* 23.27* 2.84

VIF 5.41 5.80 4.87 2.46 7.59 2.74

Note. t-statistics are in parentheses; * significant with p < 0.01; ** significant with p < 0.05; *** significant with p < 0.1.

(Source) Author’s calculation.

Table 4. Effect of Regional Integration on Exports of COVID-19 Products Using the PPML Approach

0.05%, respectively. GDP represents a country’s level of productive capacity and absorptive 

capacity. Countries with high production capacities tend to specialize in and export more 

COVID-19 goods, whereas countries with high consumption capacities are likely to import more 

COVID-19 goods. These findings are in line with our hypothesis and support Jagdambe and 

Kannan’s (2020) argument that higher GDPs in exporting countries are associated with greater 

production and availability of goods for trade, whereas higher GDPs in trading partners are 

related to greater purchasing power. We also find that 1% increases in the similarities of GDP 

and GDP per capita between ASEAN countries and their trading partners are likely to increase 

bilateral trade in COVID-19 goods by approximately 0.20% and 0.01%, respectively. In line 

with our hypothesis, these results suggest that similarities in GDP and GDP per capita tend 

to increase the intra-industry trade between countries, whereas inter-industry trade is greater 
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between countries with different GDPs and GDPs per capita. This evidence contrasts with Le 

et al.’s (2020) finding that a greater difference in countries’ economic sizes leads to increased 

export and import flows.

The coefficient of remoteness, which reflects trade resistance, is positive and significant, 

suggesting that remoteness from the rest of the world increases bilateral trade in COVID-19 

goods between ASEAN members and their trading partners by approximately 0.03%. Greater 

remoteness from the rest of the world reflects greater proximity, better connectivity, and lower 

trade or transaction costs between trading countries, which may cause their trade flows to 

increase. These findings are in line with our hypothesis and are very similar to the findings 

of Jagdambe and Kannan (2020), Uzair and Nawaz (2020), and Le et al. (2020). They show 

that geographical proximity tends to enhance trade flows between countries because it reduces 

trade costs.

The coefficients of intra-ASEAN trade and extra-ASEAN imports are positive and significant, 

whereas the coefficient of extra-ASEAN exports is negative and significant. These findings 

suggest that 1% increases in intra-ASEAN trade and extra-ASEAN imports are likely to increase 

bilateral trade in COVID-19 goods by approximately 0.38% and 0.05%, respectively. Given 

the ASEAN trade agreement, trade in COVID-19 goods is influenced by the expansion of 

trade with ASEAN members and growth in imports from non-ASEAN countries. However, 

a 1% increase in extra-ASEAN exports tends to diminish bilateral trade in COVID-19 goods 

by approximately 0.05%, and trade in COVID-19 goods is associated with a contraction of 

exports to non-ASEAN countries. The positive impact of intra-ASEAN trade on trade flows 

reflects member countries’ ability to stimulate their trade interconnectedness, whereas the 

positive relation between extra-ASEAN trade and trade flows reflects the trade opportunities 

of external relations with non-members. These results support the conclusions of Trotignon 

(2010) and Admassu (2020) that RTAs promote multilateral trade liberalization. However, they 

contradict the findings of Khurana and Nauriyal (2017) and Freckleton and Whitely (2020) 

that RTAs create trade diversion and may have a stumbling block effect on multilateral trade 

liberalization.

In Models (2) to (6), most of the estimated coefficients of the RTA variables are statistically 

significant, implying that forming an RTA is associated with intra- and extra-ASEAN trade 

expansion and contraction. The results of Models (3) and (5) are very similar to those of Model 

(1). The coefficients of the intra-ASEAN trade and extra-ASEAN import variables are positive 

and significant, whereas the coefficient of extra-ASEAN exports is negative and significant. 

These results suggest that intra-ASEAN trade stimulates the expansion of COVID-19 trade 

between ASEAN members and countries in Latin America and Europe. Additionally, increases 

in extra-ASEAN exports to countries in Latin America and Europe reduce ASEAN’s bilateral 

trade in COVID-19 goods with those countries, whereas increases in extra-ASEAN imports 
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from those countries enhance such trade. In Models (2) and (4), the coefficients of intra-ASEAN 

trade and extra-ASEAN imports are positive and significant, whereas the coefficient of 

extra-ASEAN exports is negative and significant. These results suggest that growth in trade 

in COVID-19 goods with Latin America and North America is associated with expansions 

of intra-ASEAN trade and extra-ASEAN imports. Finally, in Model (6), the coefficients of 

intra-ASEAN trade and extra-ASEAN trade (i.e., exports and imports) are positive and 

significant. This result indicates that intra- and extra-ASEAN trade in COVID-19 goods tends 

to stimulate ASEAN’s bilateral trade in COVID-19 goods with countries in Africa. 

In summary, our estimations confirm that ASEAN regionalism and the RTA are sensitive 

to trade in COVID-19 goods and impact ASEAN’s trade effects (i.e., trade creation and 

diversion). The more comprehensive effects of regionalism on the multilateral trading system 

(i.e., WTO membership) are presented in the next section.

B. Regionalism and the WTO’s trading system

A crucial issue raised by the estimation results in the previous section is the impact of 

ASEAN regionalism and the RTA on the presence of building or stumbling blocks. To address 

this question, we use the coefficients of intra- and extra-ASEAN trade in COVID-19 goods 

obtained from Model (1) to determine the values of trade creation and diversion (i.e., the trade 

effects). There are four possible intra- and extra-ASEAN trade effects that may suggest the 

existence of building or stumbling blocks, as Table 5 shows. 

Table 5. Trade Creation, Trade Diversion and Block Typology

Expected sign of coefficients Difference in 

absolute 

coefficients

Trade creation or 

diversion
Building or Stumbling Block1

intra_trd

2

extra_exp

3

extra_imp

+ + + ITC, XTC, MTC Building block

+ + - 1 > | 3|

1 < | 3|

ITC, XTC, MTD

XTC, MTD

Building block if 2 > | 3| or

Stumbling block if 2 < | 3|

+ - + 1 > | 2|

1 < | 2|

ITC, XTD, MTC

XTD, MTC

Building block if 3 > | 2| or

Stumbling block if 3 < | 2|

+ - - 1 > | 2+3|

1 < | 2+3|

ITC, XTD, MTD

XTD and/or MTD

Stumbling block

(Source) Trotignon (2010), p. 242

The results in Table 6 show that the ASEAN RTA has a building block effect on the WTO’s 

multilateral trading system. In Model (1), the ASEAN RTA tends to cause intra-ASEAN trade 

creation and extra-ASEAN trade diversion in COVID-19 goods (XTD>MTC). Hence, ASEAN’s 

bilateral trade in COVID-19 goods leads to hinder ASEAN members from entering the WTO’s 
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multilateral trading system. This result implies that the ASEAN RTA is not a constructive 

force against global free trade. This finding is in contrast to that of Trotignon (2010), who 

finds that the ASEAN RTA stimulated the creation of trade between member and non-member 

countries. Additionally, the trade effects in Model (2) and (3) are very similar to those in 

Model (1). Bilateral trade in COVID-19 goods between ASEAN members and countries in 

the Asia–Pacific and Latin America regions, however, creates a stumbling block or obstacle 

to multilateral trade liberalization. It is likely to support ASEAN members leaving the WTO. 

Conversely, in Model (4) to (6), the ASEAN RTA is likely to induce both intra- and 

extra-ASEAN trade creation in COVID-19 goods. Trade with North America, Europe, and Africa 

serves as a building block, keeping ASEAN members from leaving the WTO.

Table 6. Trade Effects and the Impacts of the RTA

Model Region

Expected sign of coefficients
Trade creation or trade 

diversion

Building or Stumbling 

Block1

intra_trd

2

extra_exp

3

extra_imp

1 All countries 0.389 -0.055 0.054 ITC, XTD, MTC Stumbling block

2 Asia Pacific 0.273 0.024 -0.042 ITC, XTC, MTD Stumbling block

3 Latin America 0.479 -0.007 0.0004 ITC, XTD, MTC Stumbling block

4 North America 0.174 0.021 -0.014 ITC, XTC, MTD Building block

5 Europe 0.449 -0.332 0.401 ITC, XTD, MTC Building block

6 Africa 1.551 0.393 0.015 ITC, XTC, MTC Building block

Note. ITC = Intra-ASEAN trade creation, XTC = Extra-ASEAN export trade creation, MTC = Extra-ASEAN import 

trade creation, XTD = Extra-ASEAN export trade diversion, MTD = Extra-ASEAN import trade diversion

C. Robustness checks

To account for the possibility of endogeneity problems in our model, we conduct robustness 

checks. Table 7 shows a series of estimated results of robustness checks for the effects of 

ASEAN’s bilateral trade in COVID-19 goods. Columns (1) to (5) present the coefficients of 

the gravity variables from Model (1) in Table 3 estimated using five panel-data estimators: 

the feasible generalized least squares method (GLS), Driscoll and Kraay (1998) standard errors 

for the coefficients (SCC), Newey-West standard errors for the coefficients (NEWEY), the 

panel-corrected standard error approach (PCSE), and a fixed effect model (FE), respectively. 

The results in Columns (1) to (4) are similar to those of Model (1) in Table 3. Market size, 

remoteness, and the RTA are significant factors affecting ASEAN’s bilateral trade in COVID-19 

goods with other countries. Intra-ASEAN trade and extra-ASEAN imports stimulate trade in 

COVID-19 goods in ASEAN, whereas extra-ASEAN exports reduce trade in COVID-19 goods 

in ASEAN. The results in Column (5), however, are rather different from those of Model (1) 

in Table 3. The coefficients of the GDPs of trading countries and the similarity in per capita 
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income are negative and significant. These results contradict this study’s hypothesis.

Table 7. Effects of Regional Integration on Exports of COVID-19 Products

lexpij
GLS

(1)

SCC

(2)

NEWEY

(3)

PCSE

(4)

FE

(5)

lgdpi 0.695*

(10.21)

0.722*

(11.25)

0.722*

(25.36)

0.722*

(12.87)

-0.242

(-1.07)

lgdpj 0.849*

(18.74)

0.837*

(14.77)

0.837*

(26.84)

0.837*

(16.58)

-0.654**

(-1.96)

lsim_gdpij 0.415*

(6.96)

0.433*

(4.95)

0.433*

(9.59)

0.433*

(5.85)

0.606*

(2.59)

lsim_gdppcij 0.015

(0.62)

0.024

(0.58)

0.024

(0.77)

0.024

(0.65)

-1.704*

(-6.94)

lremoteij 0.217*

(29.97)

0.220*

(8.38)

0.220*

(11.31)

0.220*

(14.29)

1.492*

(5.46)

lintra_trd 2.463*

(68.09)

2.479*

(35.39)

2.479*

(40.92)

2.479*

(38.80)

2.076*

(19.64)

lextra_exp -0.268*

(-8.31)

-0.311

(-1.14)

-0.311*

(-3.10)

-0.311**

(-2.17)

0.478*

(18.44)

lextra_imp 0.323*

(17.20)

0.345*

(3.04)

0.345*

(7.82)

0.345*

(4.61)

-0.006

(-0.17)

Constant -43.645*

(-64.39)

-43.726*

(-24.05)

-43.726*

(-43.18)

-43.726*

(4.61)

-25.889*

(-17.80)

Observations 11,934 11,934 11,934 11,934 11,934

R-square 0.64 0.64

F test 14415* 3958* 3810* 32564* 146.49*

Hausman test 208.14*

Note. t-statistics are in parentheses; * significant with p < 0.01; ** significant with p < 0.05; *** significant with p < 0.1.

(Source) Author’s calculation.

V. Concluding Remarks

Although the COVID-19 pandemic has severely impacted the world economy, trade barriers 

in COVID-19 goods have created more stress for many countries that rely on these goods. 

RTAs are necessary to eliminate trade barriers in COVID-19 products to combat the pandemic. 

This study examined the effects of the ASEAN RTA on trade in COVID-19 goods in ASEAN 

countries and the effects of ASEAN membership on the WTO’s multilateral trading system. 

We used quarterly data for six ASEAN countries and 51 trading partners for the years 2010 

to 2020, and we apply a PPML estimator to investigate the effects of gravity trade variables 

and an RTA on trade in COVID-19 goods. The estimated results show that the gravity trade 

variables have highly significant effects with the expected signs. The empirical findings also 
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suggest that intra-ASEAN trade is significantly positively correlated with trade in COVID-19 

goods, implying the presence of trade creation with member countries. Extra-ASEAN imports 

have a positive and significant impact on trade in COVID-19 goods, suggesting the presence 

of trade creation between ASEAN members and non-ASEAN countries. However, extra-ASEAN 

exports have a negative and significant impact on trade in COVID-19 goods, implying that 

trade diversion against non-ASEAN members exists. Importantly, trade between ASEAN and 

non-ASEAN countries seems to be a particular stumbling block to the WTO’s multilateral 

trading system. This study makes two contributions. First, it contributes to the literature by 

determining the effect of the ASEAN RTA on trade in COVID-19 products, which are necessary 

for combatting COVID-19. Second, unlike other studies, which define the RTA variable as 

the occurrence of an RTA, this study defines it based on the change in the total trade value 

before and after an RTA’s establishment. 

The important policy implications of this study relate to improving trade relations among 

ASEAN members and non-ASEAN countries. ASEAN should strongly consider forming 

region-to-region trade agreements, such as the bilateral trade agreement between ASEAN and 

five major trading partners (i.e., Australia, China, Japan, South Korea, and New Zealand) in 

the Asia–Pacific region signed in November 2020. In addition, the EU and ASEAN should 

establish a deeper relation through the EU-ASEAN free trade area, as suggested by Paderon 

(2020). We make this suggestion because trade in COVID-19 goods through the ASEAN RTA 

tends to improve trade creation with ASEAN members but may support or obstruct trade with 

non-ASEAN countries in the context of multilateral trade liberalization. ASEAN should 

particularly engage in region-to-region trade agreements in the Asia–Pacific and Latin America 

regions to mitigate stumbling blocks to the WTO trading system. Moreover, policymakers should 

consider solutions for stimulating trade creation with ASEAN and non-ASEAN countries and 

reducing trade diversion away from non-ASEAN members. Thus, the governments of ASEAN 

countries should try to eliminate important but not necessary trade measures for expanding 

market access in COVID-19 products, maximize the facilitation of trade in COVID-19 goods 

to efficiently improve the supply chain for these products, and determine the mutual benefits 

of trade between trading counties. To reduce trade diversion effects against non-ASEAN 

members, ASEAN governments should enact trade complementarity measures with non-ASEAN 

members so that trade with the rest of the world is not overly substituted by intra-ASEAN 

trade.
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