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Abstract This paper offers an evaluation of agricultural trade integration in Southeast Asia. Since the ultimate
objective is to provide policy recommendations, the indicators presented include those obtained from a
measurement based on trade barriers: tariffs applied on imports, tariffs faced by exports, customs procedures
and trade facilitation measures, and nontariff measures. A new estimation of the trade impact of nontariff
measures in the agrifood sector is provided, based on refinements to the methodology of Kee, Nicita, and
Olarreaga (2009) and Ghodsi, Griibler, and Stehrer (2016a). Globally, the Southeast Asian region appears
to be relatively open to the world, but regional integration could be strengthened, particularly in the
agriculture and food sectors. Specifically, a convergence of Sanitary and Phytosanitary measures and
Technical Barriers to Trade measures could achieve more integration.
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1. Introduction

This paper offers an evaluation of agricultural trade integration in Southeast Asia. Strengthening
regional agricultural trade integration is widely seen as a lever for accelerating a region's growth,

fighting poverty and improving food security and the resilience of food system: while the
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prevalence of undernourishment in Southeast Asia declined significantly between 2000 and 2013
from 20.5 percent to 9.7 percent, it is stable since that date and is still at 9.8 percent in 2019.1)
The current health situation associated with the COVID-19 pandemic will likely contribute
to further deterioration of this indicator and puts the issue of resilience of food systems at the
center of the international political agenda.

Three categories of barriers to international trade are generally considered in assessments of
the degree of trade integration of a region (Bouét, Cosnard, and Laborde, 2017): tariffs, non-tariff

measures (NTMs) and trade facilitation measures.

- Customs duties have been declining for the past 60 years, although agricultural products
are still significantly taxed when imported in some countries (Bouét et al., 2008; Bureau,
Guimbard, and Jean, 2016).

NTMs have been considered an essential element of a new protectionism for the past 40

years (Greenaway, 1982). According to international standard definitions, NTMs are defined
as "policy measures other than ordinary customs tariffs that can potentially have an economic
effect on international trade in goods" (UNCTAD, 2021). NTMs may arise in very different
regulations - e.g., in the preshipment inspection of cargos, in a Sanitary and Phyto-Sanitary
(SPS) measure, or in rules of origin related to implementation of a free trade agreement.
Among the most important are: SPS measures - i.e., those related to food safety and to animal
and plant health (such as restrictions on substances), those preventing dissemination of
diseases, and those assessing product conformity (like certification, testing, inspections, and
quarantine); and Technical Barriers to Trade (TBTs) - i.e., the technical characteristics of a product,
the conditions of its fabrication, and the requirement of these characteristics and conditions
of production. Numerous empirical studies have highlighted their importance and their restrictive
impact on trade, particularly on agricultural trade (Disdier, Fontagné, and Mimouni, 2008;
Kee, Nicita, and Olarreaga 2009; Beghin, Disdier, and Marette, 2015; Ghodsi, Griibler, and

Stehrer, 2016a). As we show below, these assessments are unfortunately old or flawed.

Finally, trade facilitation measures (efficiency of customs procedures, transport and communication
infrastructures) are now subject to recurrent evaluation and specific negotiation at international
level (Wilson, Mann, and Otsuki, 2005; Portugal-Perez, and Wilson, 2012).

To assess the degree of trade integration in Southeast Asia at the agricultural level, we
evaluate the intensity of barriers to international trade in this sector: tariffs, non-tariff measures,
and trade facilitation measures. We use data on tariffs and on NTMs, and results from the
World Bank’s Doing Business (World Bank, 2020) and Enabling the Business in Agriculture

1) These statistics were obtained from the FAO website: http://www.fao.org/sustainable-development-goals/indicators/2
11/en/, accessed on January 6, 2021.
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(World Bank, 2019) reports to identify the main trading costs impeding the international movement
of agricultural commodities in the region. Because existing estimations of the trade impact of
NTMs are either old or flawed or both, we provide a new estimation of NTMs in the region,
using a methodological improvement over previous studies. Indeed, previous estimates of the
trade impact of NTMs were based on old statistics or old trade elasticities (Kee, Nicita, and
Olarreaga 2009), or were misleading: all these estimations of Ad Valorem Equivalents (AVEs) of
NTMs, even the one conducted by Ghodsi, Griibler, and Stehrer (2016a), did not consider Jensen’s
inequality. This clearly leads to an underestimation of the restrictive impact of NTMs. The main
contribution of this paper is thus to offer a synthetic measure of agricultural trade integration
in South-East Asia, with a more accurate assessment of non-tariff measures and to show that
these measures have a more restrictive impact on regional agricultural trade than previous studies
concluded. This allows us to propose that the easing of non-tariff measures affecting the
agricultural sector in Southeast Asia be placed at the center of the region's policy agenda.

Section 2 gives the institutional and political of this study. Section 3 presents data on tariffs
and trade facilitation measures, and previous estimates of the trade impact of NTMs in Southeast
Asia. Section 4 presents our methodology concerning estimation of the trade impact of NTMs.
Section 5 provides a statistical analysis of NTMs on agricultural and food products in the ASEAN
region, while Section 6 estimates the trade impact of NTMs in ASEAN countries. Section

7 concludes with policy recommendations.

II. Background

From an economic and trade point of view, the ASEAN region is interesting. First, significant
heterogeneity exists between member countries. For example, in terms of economic size, Brunei
Darussalam is 77 times smaller than Indonesia. Cambodia’s gross domestic product (GDP) per
capita is 23 times smaller than that of Singapore. In terms of surface area, Singapore is 2,658
times smaller than Indonesia. While about one-quarter of domestic value added is produced
in the agriculture, forestry, and fishing sector in Myanmar, in Singapore that figure is only 0.02
percent (World Development Indicators, 2020). Indeed, Brunei Darussalam and Singapore are
classified as high-income economies by the World Bank. Cambodia, Lao PDR, and Myanmar
are Least Developed Countries.

Second, each of the following countries has a relatively high ratio of trade over GDP; one-half
of them have a ratio greater than one: (in decreasing order) Singapore, Vietnam, Malaysia, Cambodia,
and Thailand. Singapore was recognized as the most competitive and open economy in 2018 at
the World Economic Forum.

Third, another feature of ASEAN countries is their relatively strong economic growth in
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the long term. Data show that the average long-term economic growth of ASEAN countries
since 20012 has been between 5.5 and 6.5 percent (in real terms). Economic growth has been
low in Brunei Darussalam since 2012, with negative performance in 2013, 2014, 2015, and
2016, while very high in Cambodia and Lao PDR.

As shown in this article, many barriers still hinder the international exchange of agricultural
products in Southeast Asia, despite the efforts made by governments to promote regional trade.
The Association of Southeast Asian Nations (ASEAN) is a regional intergovernmental organization
including Brunei, Cambodia, Indonesia, Lao PDR, Malaysia, Myanmar, the Philippines, Singapore,
Thailand, and Vietnam. The organization promotes intergovernmental cooperation and is supposed
to facilitate economic integration among its members and other countries in Asia. ASEAN
countries ratified the ASEAN Trade in Goods Agreement (ATIGA) in February 2009, an agreement
subsequently entered into force in May 2010. The agreement aimed to achieve free trade in
goods, with fewer trade barriers, lower business costs, and a larger market to enable firms
to operate with more economies of scale. Since then, ASEAN countries have eliminated almost
all intra-ASEAN import duties. They focus today on addressing NTMs that could have a substantial
negative impact on regional trade, and particularly on agricultural products.

The RCEP (for "Regional Comprehensive Economic Partnership") agreement was signed
on November 15, 2020, during the ASEAN summit. It includes all ASEAN countries and five
emerging (China) or high-income countries (Australia, Japan, New Zealand, South Korea). Nevertheless,
it implies a limited trade liberalization. On one hand, tariffs will be eliminated for 92 percent
of tariff lines on average, as the agreement contains a sensitive products clause. A significant
share of agriculture is thus exempted from liberalization in many countries. On the other hand,
the regulatory provisions negotiated are often not very restrictive, the most significant in practice
being the establishment of common rules of origin. No attempt to impose truly binding commitments
has yet been made on Sanitary and Phytosanitary (SPS) issues and on Technical Barriers to
Trade (TBTs) (Guimbard and Jean 2020).

. Tariffs, NTIMs, and other Trading Costs in Agriculture in Southeast Asia

This section measures the intensity of trading costs in agricultural trade in ASEAN countries.
We use data from the MAcMaps-HS6 database to construct indicators of integration based on

trade barriers.3) Indicators on customs procedures are from the World Bank.

2) These data also come from the World Development Indicators.

3) "Market Access Map (MAcMap) provides a disaggregated, exhaustive and bilateral measurement of applied tariff
duties. It takes regional agreements and trade preferences exhaustively into account. The source data is from
ITC (UNCTAD-WTO)." Extracted from the CEPII website on July 21, 2020.
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Table 1 indicates the average tariff on imports given by MAcMAP-HS6 for 2016 for the
10 ASEAN countries for all products®) and for only agricultural and food products, together
with estimations of the AVEs of NTMs by Kee, Nicita, and Olarreaga (2009) and by Ghodsi,
Griibler, and Stehrer (2016a). AVEs of NTMs are not available for Cambodia, Lao PDR, Myanmar,
and Vietnam; AVEs of NTMs in agriculture and food from Ghodsi, Griibler, and Stehrer (2016a)
are not available. The tariffs are weighted averages, based on a methodology designed to avoid

the traditional endogeneity bias faced when using bilateral trade weights (Bouét et al., 2008).

Table 1. Average Tariff on Imports (2016) and AVE of NTMs (Around 2000* and 2011**) - ASEAN Countries - All
Sectors and Agriculture and Food Sector

All goods Agriculture and food

Country Average tariff AVE of NTMs* AVE of NTMs** Average tariff ~AVE of NTMs*
(%) (%) (%) (%) (%)
Brunei Darussalam 1.9 7.8 na 23 19.9
Cambodia 5.7 na na 7.9 na
Indonesia 4.9 5.7 68.5 9.5 26.0
Lao PDR 4.2 na na 55 na
Malaysia 5.5 31.8 5.9 13.9 47.7
Myanmar 3.8 na na 6.1 na
Philippines 39 39.8 15.4 9.0 40.0
Singapore 0.1 33.8 352 14 46.3
Thailand 8.7 4.0 -14.5 36.7 39.8
Vietnam 4.6 na -11.7 12.3 na

(Source) MAcMAP-HS6 2016 for tariffs and Kee, Nicita, and Olarreaga for NTBs (2009).
Note. na for "not available"; * for estimations from Kee, Nicita, and Olarreaga (2009); ** for estimations from Ghodsi,
Griibler, and Stehrer (2016a).

In the MAcMAP-HS6 for 2016, the simple average of average tariffs on imports among
195 countries is 7.2 percent and the median is 6.2 percent, which reflects a right-skewed distribution
(a few relatively high tariffs). In terms of import duties, all ASEAN countries are relatively open,
except Thailand, where the average tariff is 8.7 percent. Tariff protection is 0.1 percent in Singapore.

However, the relatively low import tariffs in Malaysia, the Philippines, and Singapore are
offset by very high AVEs of NTMs, as estimated by Kee, Nicita, and Olarreaga (2009): the simple
average of their country estimates is 11.2 percent, while the AVE of NTMs is estimated at 31.8
percent in Malaysia (but 5.9 percent by Ghodsi, Griibler, and Stehrer 2016a), 33.8 percent in Singapore
(35.2 percent by Ghodsi, Griibler, and Stehrer 2016a), and 39.8 percent in the Philippines (15.4
percent by Ghodsi, Griibler, and Stehrer 2016a). AVEs of NTMs are relatively low in Brunei Darussalam,

Indonesia, and Thailand. Furthermore, the AVEs figures are likely underestimated as we will

4) Even if the focus of this study is on agricultural and food products, it is important to present the average tariff
on all products to judge the importance of the average tariff on agricultural and food products alone.
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show in section 3 due to the failure of the above-mentioned studies to consider Jensen Inequality
in their econometric estimations.

In the agriculture sector, the same conclusions apply. However, the worldwide average of
protection is higher. The simple average of average tariffs on agricultural imports is 14.9 percent
and the median is 12.7 percent: the agriculture sector of all ASEAN countries is relatively
less protected, except in Thailand, which applies an average tariff of 36.6 percent. Agricultural
tariff protection is 0.1 percent in Singapore. However, the relatively low agricultural import tariffs
in Malaysia, the Philippines, and Singapore are offset by a very high AVE of NTMs, as estimated
by Kee, Nicita, and Olarreaga (2009): the world simple average of these estimates is 27.3 percent,
while the AVE of NTMs is estimated at 47.7 percent in Malaysia, 46.3 percent in Singapore,
and 40.0 percent in the Philippines. Thailand not only imposes high tariff protection in agriculture,
but also imposes restrictive NTMs: its AVE is 39.8 percent for a total protection estimated
at 76.5 percent in the agriculture and food sector.

The insertion of an economy in world trade can also be evaluated through the access it
gets to foreign markets. With the MAcMAP-HS6 database, calculation of the average duty faced
by a country’s exports when entering foreign countries is possible. Table 2 presents the average duty

faced by ASEAN countries’ exports in 2016 on all products and on agricultural and food products.

Table 2. Average Custom Duty Faced by Exports - 2016

Country All goods (%) Agriculture and food (%)
Brunei Darussalam 0.6 8.9
Cambodia 4.1 15.4
Indonesia 4.1 9.1
Lao PDR 4.8 17.5
Malaysia 2.5 10.9
Myanmar 4.2 14.9
Philippines 1.4 7.3
Singapore 2.4 18.7
Thailand 6.1 20.7
Vietnam 3.8 9.0

(Source) MACMAP-HS6 2016 and Bouét, Estrades, and Laborde (2013).

In 2016, the simple average of all countries’ average duties faced on exports stands at 5.2
percent for all products and at 13.7 percent for agricultural products. All ASEAN countries benefit
from better access on average for all products, except Thailand, where exports face an average
tariff of 6.1 percent. In agriculture, five ASEAN countries (Cambodia, Lao PDR, Myanmar,
Singapore, Thailand) are penalized by relatively high duties applied by trading partners on their

exports. This is especially the case in Thailand, for which agricultural exports face an average
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import duty of 20.7 percent when they enter foreign markets.

Why does a country face a higher or lower duty on its exports? Two elements can explain
this situation. First, a country may have obtained more or less preferential arrangements from
trading partners. Second, a country may be specialized in the export of products more or less
taxed worldwide: countries specialized in agricultural exports are often penalized by high duties
on their exports, especially when they export cereals, milk and dairy products, meat and meat
products, or fruit and vegetables.>)

Figure 1 presents ASEAN countries’ average tariffs on intra-ASEAN imports and on extra-
ASEAN imports on agrifood imports. Anderson and van Wincoop (2003) demonstrated that what
matters is not the absolute level of an import tariff (or of any barrier to trade), but its relative
level. In other words, a low level of tariffs between ASEAN countries will cause more trade
between ASEAN countries if the level of their tariffs on imports coming from non-ASEAN

countries is higher.

Figure 1. Average tariff on agrifood imports, intra-ASEAN imports, and extra-ASEAN imports (2016) - ASEAN countries

Brunei Darussalam
Cambodia
Indonesia

Lao PDR
Malaysia
Myanmar
Philippines
Singapore
Thailand

| 'HM['

Vietnam

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%
Average tariff (extra-ASEAN) W Average tariff (intra-ASEAN) W Average tariff

(Source) MACMAP-HS6 2016 and authors’ calculation.

On all products, average tariffs are much lower, from 0.12% for Singapore to 8.71% for
Thailand. Trade between ASEAN countries is not fully liberalized in terms of import duties: while

these tariffs are zero or close to zero in Brunei Darussalam, Myanmar, Singapore, Thailand,

5) Countries can also impose taxes on their own exports to get public revenues, to decrease local prices, or to increase
world prices of their exports (Bouét and Laborde 2010). However, accessible information is limited as World
Trade Organization (WTO) members do not usually notify these export taxes. In the region, Indonesia has been
identified as a country implementing significant export taxes, especially on a few products like untreated skin,
white tanned leather, and coal (Bouét, Estrades, and Laborde, 2013). Information is so limited that we do not
include it here.
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and Vietnam, some significant agrifood import tariffs still exist in other ASEAN countries,
especially Indonesia, Malaysia and Philippines. The level of ASEAN countries’ agrifood protection
vis-a-vis the rest of the world is heterogeneous, with almost complete free trade in Singapore
and a relatively high level of tariff protection in Thailand (40 percent), and to a lesser extent
in Vietnam (13 percent), Malaysia (11 percent) and Cambodia (10 percent).

Comparing average tariffs on intraregional imports with those on extraregional imports leads
to very heterogeneous conclusions. On one hand, the very low level of Singapore’s tariff on
intraregional trade (almost 0 percent) supports such trade, but Singapore gets approximatively
the same level of tariff on imports coming from non-ASEAN countries. On the other hand,
Cambodia taxes intraregional imports at a relatively high level of average tariff compared to other
countries (2.1 percent both). However, the relatively high level of average tariff on extra-ASEAN
imports (9.7 percent, respectively) should encourage intra-ASEAN imports. Thailand has an interesting
tariff structure, where the average tariff on intraregional trade (almost 0 percent) supports intraregional
trade, a support amplified by the high level of average tariff on extra-ASEAN imports (39.8 percent).

Protection of the ASEAN agriculture and food sector is still higher than that of other sectors,
both from a global perspective (all origins) and on extra-regional imports. On intra-regional imports,
protection of the agriculture and food sector in Cambodia and Vietnam is lower than that of other
goods sectors.

Border measures, either tariffs or NTMs, are not the only impediments to international trade.
Other trading costs can slow down or even prevent trading across borders; these include high
domestic transportation costs, lack of communication infrastructure, and insufficient access to
credit and insurance markets.

Doing Business 2016 (World Bank 2020) constructed indicators to measure the cost in both
time and money, excluding tariffs and border taxes, of exporting and importing a specific shipment
of goods to and from an economy’s main trading partners. For all countries, imports are shipments
of containerized auto parts from that country’s natural partner. For exports, a product that represents
comparative advantage is identified; the country of destination is the largest purchaser of this
product (the natural partner). Time to export and time to import include documentary compliance,
border compliance, and domestic transport (all in hours). Cost to export and cost to import
include documentary compliance, border compliance, and domestic transport (all in US dollars).
The advantage of these indicators is that they include many trading costs associated with exporting
and importing operations. Figure 2 indicates the level of these indicators in 2019 for the 10 ASEAN
countries and on average for OECD (Organization for Economic Co-operation and Development)

high-income countries as a benchmark.
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Figure 2. Doing business 2020 indicators
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(Source) Doing Business 2020.

These administrative trade barriers are especially high in Brunei Darussalam and Myanmar,
and, albeit to a lesser extent, in Cambodia and Indonesia. In Cambodia, the main impediment
to trade is the time for documentary compliance to both export and import. In Indonesia, the
time for border compliance is also relevant. Malaysia, Thailand, and especially Singapore have
procedures that are almost as efficient as those of high-income countries.

The World Bank has also facilitated estimation of the cost of business in agriculture with
its "Enabling the Business in Agriculture" indicator. Concerning trade integration, the "Trading
Food" indicator (a score and an index) "measures laws and regulations that help domestic farmers
trade agricultural products."®) It includes the time and cost required to obtain mandatory
documents for each shipment.

Table 3 gives the score of the seven ASEAN countries in the database, together with the

score of three high-income countries as a benchmark.

6) Extracted from https://eba.worldbank.org/en/methodology#a, on July 27, 2020.
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Table 3. Enabling the Business of Agriculture Indicator, 2019

Country Trading Food Time to obtain agriculture-specific Cost to obtain agriculture-specific Trading Food

Score* export documents (hours) export documents (USD) Index (0-7)*

Cambodia 19.05 144 218 4
Lao PDR 38.19 96 148 4
Malaysia 77.08 60 25 6
Myanmar 47.62 96 65 3
Philippines 69.64 48 1 3
Thailand 25.40 96 195 3
Vietnam 58.30 72 35 3
France 85.69 36 7 6
Netherlands 100 0 0 7
United States 66.01 48 106 6

(Source) World Bank - 2020
Note. * A higher score or index reflects a better business-enabling environment.

Among ASEAN countries, only Malaysia gets an honorable score and has an environment
that well enables the trade of agricultural commodities. Of the 101 countries in the Enabling
the Business of Agriculture database, Cambodia scores last and Thailand 99"

This section provides relatively precise estimates of tariffs and of the costs related to customs
procedures concerning agricultural trade in the ASEAN region. Estimation of NTMs is significantly
more imprecise as it is based on old information, misleading methodologies, or both. Therefore,

the next section develops a specific methodology for NTMs in ASEAN countries.

IV. New Methodology to assess the Intensity of NTIVE in the ASEAN Region

This section first presents the data used in this study, then the indicators used to assess the
importance of adoption of NTMs in the ASEAN region, and finally the method used to estimate
the AVEs of NTMs.

We designed a database on NTMs on agricultural products in the ASEAN region based on
various existing databases, like the UNCTAD TRAINS Portal on the global database on Non-Tariff
Measures, the WTO Integrated Trade Intelligence Portal (WTO I-TIP; see Ghodsi, Reiter, and Stehrer
2016c), and complemented by the World Bank’s Temporary Trade Barriers database.

It is common to illustrate the intensity of NTMs in a sector and/or in a country by three indexes:

- The frequency index is the percentage of products subject to one or more NTMs.
- The coverage ratio is the percentage of imports subject to one or more NTMs.

- The prevalence score captures the average number of NTMs that apply to a product.
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The disadvantages of the frequency index are numerous. First, it identically weights products
that are only slightly imported and those that are massively imported. Second, it identically
weights a very restrictive nontariff barrier (e.g., a prohibition) and one that is only slightly restrictive
(e.g., a preshipment inspection). Third, it identically weights multilateral and bilateral trade barriers.
Fourth, it identically weights a product exposed to only one NTM and a product exposed to
many NTMs.

The coverage ratio only addresses the first and third previous criticisms. However, like any
indicator based on an own-import weighting system, it underestimates the protectionist nature of
a trade policy, since a very restrictive barrier will see its weight reduced, or even cancelled (prohibition):
this is what economists used to call endogeneity of the weights. To address the fourth criticism
(accounting for products exposed to several NTMs), construction of a prevalence score matters.

One objective of this article is to come up with the AVEs of a series of NTMs in Southeast
Asia, with a focus on agriculture and food. The two main NTMs are: (i) SPS measures, since the
focus is on agricultural products; and (ii) to a lesser extent, TBTs.

After a thorough literature review (Kee, Nicita, and Olarreaga 2009; Ghodsi, Griibler, and Stehrer
2016a), our approach builds upon a two-step econometric procedure. We first estimate a gravity-type
model to assess the impact of NTMs on trade flows in volume. In the second step, we combine
the quantitative impact of NTMs with import demand elasticities to compute the AVEs.

The equation to be estimated is:

N-1
(M ;5.0)= Bon+ Budn(1+2, 5, )+ ZlﬂthTMflj,h,h 1

z ,
+ Z Bgi,lzwiNTMizj,h,tf 1t B?,h)(i,j,tf 1Pt 0,0+ € gt )

=1

where:
* M, ;. : import quantities of product h to country i from partner country j at time t
* t; ;s ad valorem tariff rate applied by country i on product h from partner j at time t
* NTM;, ;: count variable that shows the total number of NTM regulations in force of
type n applied by country i on product h from partner j at time t
N TM"] ¢ count variable that shows the total number of NTM regulations in force of

type n’ applied by country i on product h from partner j at time t

* X, ; time-varying country-pair characteristics consisting of classical gravity variables and

factor endowments?)

7) We use all the standard variables found in the literature including country pair product fixed effects to avoid
any omitted variable bias such as the multilateral resistance terms, classical country pair gravity variables (which



246 Journal of Economic Integration Vol. 37, No. 2

«nand {1, 2, ... N} where n = »’, the set of NTM types

* ¢; ;5 is a country-pair product fixed effect
* 0,, is a product time fixed effect

* € jn¢ 1S an error term.

The coefficient B;gh measures the importer-specific impact of NTM of type n’ under consideration,

with the help of the dummy variable w,. In this article, we only consider SPS and TBT measures.

B5;, measures all other NTM types that we take into account. Explanatory variables are lagged

by one period to avoid a potential endogeneity bias in cases where NTMs or tariffs are imposed

in response to changes in imports.8) The Poisson Pseudo-maximum likelihood (PPML) estimator

suggested by Santos Silva and Tenreyro (2006) is used in the estimations to solve both the

heteroskedasticity and zero trade flow issues.

AVEs are obtained by differentiating equation (1) with respect to the NTM type under consideration.

More precisely, the impact of a specific NTM on import quantities can be decomposed into

the impact of prices on import quantities (import elasticities) and the impact of the NTM on
prices (AVEs).

o 1In(M;,) 9 In(M,) o lIn(p,,)
9 NTM!",  9n(p,) o NTM,

=€, A VEf/; @

€;., represents the import demand elasticity for country i for product h and p;, the price

of product h in country i.

. d In(M; ;) 8 By ,
Since ———5= ¢ *"—1 we haved) ¢ "' —1=¢, ,AVE/,
o NTM, ’ Y

Solving for a particular NTM n’ and rearranging terms yields the AVE:

8)

9)

control for whether both countries are members of a regional trade agreement, or members of the WTO; for
whether the trade agreement between these two countries include SPS provisions) and bilateral factor endowments
(which indicate market potential by making use of the sum of the trading partners’ GDP at PPP, the distance
between countries in terms of three distinct endowments relative to GDP, i.e., labor, capital stock as well as
agricultural land area, and show how different the economies in a country pair are with respect to real GDP
per capita, as suggested by Baltagi et al., 2003).

This would indeed cause a simultaneity bias, one of the most important cause of endogeneity in this framework
and require instrumental variables technics (see for instance Kee and Nicita, 2016). Lagging variables avoids
the simultaneity bias.

d IH(M,I'I) _ B

o ,
Since NTMs are dummy and count variables, ; ¢* —1 and not By, , like in the continuous case
ONTM' ’

N

(Wooldridge, 2002).
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’ eﬂg;’./z _ 1
no __
AVE, = ——
€in

The formula in Equation (3) is used in previous studies like Kee, Nicita, and Olarreaga
(2009) and Ghodsi, Griibler and Stehrer (2016a). However, we claim that this is a biased estimate
of the true value. Indeed, the fact that the impact of NTMs on import quantities must be
exponentiated (nonlinear transformation) automatically yields a biased estimate due to Jensen’s

inequality. Following Kennedy (1981) and Giles (1982), the true value is given by:

—, 6( f;l:/‘ B %0127;4’) -1
AVES = @

—

2 . . ’
where o, is the variance of 87, .

2,0

For import demand elasticities, we rely on the extensive work of Ghodsi, Griibler, and Stehrer
(2016b), which is more recent (estimations are from 1996 to 2014) than Kee, Nicita, and Olarreaga
(2008), which stops in 2001. Ghodsi, Griibler, and Stehrer (2016b) provide import demand elasticities
estimates for 167 countries and 5,124 products at the HS6 (Harmonized System 6) level.

V. Statistical Analysis of NTMs on Agricultural and Food Products
in the ASEAN Region

This section presents the statistical analysis of NTMs in ASEAN countries. It is based on
the calculation of frequency indexes, coverage ratios, and prevalence scores for each of the
115 importing countries (including the 10 ASEAN countries) for which data on NTMs are available
through the UNCTAD TRAINS portal. As countries declare these measures based on different
versions of the Harmonized System (HS 1992, HS 1996, HS 2002, HS 2007, HS 2012, or HS
2017), harmonization is necessary. In the next section, AVEs are estimated with the help of
import demand elasticities from Ghodsi, Griibler, and Stehrer (2016b). As these authors use
the HS 1996 classification, all data on NTMs (UNCTAD TRAINS portal), on trade (BACI), and
on protection (MacMAP-HS6) were converted into this classification.10) We obtained 5,113 products
at the HS6 (version HS 1996), of which 704 are agricultural products (chapters 1 to 24).

10) This conversion is based on the inter-HS-6 versions correspondence table of UN COMTRADE.
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A. NTMs by importers

This first subsection presents frequency indexes, coverage ratios, and prevalence scores of
NTMs for each ASEAN country in a way that facilitates intercountry comparison and time
evolution, for agrifood products (Figure 3).

Figure 3. NTMs by importer: ASEAN countries, 2010-2014-2018, Agrifood products

Incidence indicators of NTMs for imports, by ASEAN country and agri-food products, 2010-2018
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(Source) UNCTAD and authors’ calculation.

A significant increase in the number of NTMs in the ASEAN region occurred between 2010
and 2018. However, the agrifood sector was already characterized by at least one NTM in each
product in 2010, except in Indonesia and Lao PDR, such that the augmentation between 2010
and 2018 mostly concerns the industrial sector. This is especially the case in Lao PDR and
Myanmar between 2014 and 2018 in Lao PDR, in the agrifood sector the frequency index increased
from 80.2 percent in 2010 to 99.8 percent in 2018. In agriculture, frequency indexes are between
96 percent and 100 percent; coverage indexes are greater than 99 percent, except in Malaysia;
and prevalence scores are between 10 (Cambodia) and 27 (the Philippines). These prevalence
scores in the agrifood sector substantially increased between 2010 and 2018 in Vietnam, the
Philippines, Thailand, Indonesia, and Lao PDR.

B. NTMs in ASEAN versus non-ASEAN countries

Figures 4, 5, and 6 compare, respectively, frequency indexes, coverage indexes, and prevalence
scores of NTMs in ASEAN and non-ASEAN countries by year (2010-2014-2018), for all
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products, for agrifood versus non-agrifood products, and for 3 large categories of products
(Animal, Vegetable, and Food).

Whereas in 2010 frequency indexes and coverage ratios, but also prevalence scores, on all
products were greater in ASEAN than in non-ASEAN countries, they were close in 2018. This
is true for all products, but also for agrifood products. For example, while in 2010 frequency
indexes for agrifood products were 93.1 percent in ASEAN and 52.8 percent in non-ASEAN
countries, these indexes were 98.8 percent and 97.2 percent in 2018. Still for agrifood products
in 2010, coverage indexes were 92.8 percent in ASEAN and 50.4 percent in non-ASEAN countries,
but these indexes were 98.8 percent and 98.3 percent in 2018. Likewise, in 2010 prevalence scores
for agrifood products were 11.4 percent in ASEAN and 6.4 percent in non-ASEAN countries,
but 17.6 percent and 18.6 percent in 2018. In 2018, NTMs were adopted in almost all tariff
agrifood lines and covered almost all agrifood products, both in ASEAN and non-ASEAN countries.

However, animal products were characterized by more NTMs by product (Figure 6).

Figure 4. NTMs by importer: Frequency index, 2010-2014-2018, all products and by large categories of products,
in ASEAN vs. non-ASEAN countries
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Figure 5. NTMs by importer: Coverage ratio, 2010-2014-2018, all products and by large categories of products,
in ASEAN vs. non-ASEAN countries

ASEAN vs. Non-ASEAN, coverage ratio for import NTM measures, by HS2 product group, 2010-2018
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Figure 6. NTMs by importer: Prevalence score, 2010-2014-2018, all products and by large categories of products,
in ASEAN vs. non-ASEAN countries

ASEAN vs. Non-ASEAN, prevalence score for import NTM measures, by HS2 product group, 2010-2018

Year 1 ASEAN Non-ASEAN
25
20-
] 14.31
2010 11.38 10.69 1027
10- 8.01
. I I 6.36 659 o,
T 227
131 1.36 1.48 . 0.95 . 0.97
0_- i | I — —_—
25
20- 18.63
15- el 1323 1321
2014
J 9.27
10 II 7.98 823
5- 3.04
177 211 221 . 1.57 131
0_- | M| | —
25

21.46 21.30

20- 1764 18.64 D8
1610 1684 16.00
15-
2018
10-
5.97

5. 4.00 v 307 250 3.20
o [l BN mm - = .

(Source) UNCTAD and authors’ calculation.

All products
Agri Food
Non-Agri-Food
Animal
Vegetable
Food

Mineral Fuels
All products
Agri Food
Non-Agri-Food
Animal
Vegetable
Food

Mineral Fuels



Measuring Agricultural Trade Integration in Southeast Asia 251

C. NTMs by type

This subsection examines the distribution of NTMs by type adopted by ASEAN countries.
Indeed, NTMs include various types of measures: SPS, TBTs, and price and quantity control
measures, among others.

Figure 7 presents frequency and coverage indexes and prevalence scores of NTMs adopted
in ASEAN countries by type in 2010, 2014, and 2018 for three large categories of agricultural
products (animal, HS2: 01-05; vegetable, HS2: 06-15; food, HS2: 16-24).

The most frequently adopted NTMs on agrifood products in ASEAN countries are SPS
regulations. They cover almost all products and the totality of the value of agrifood imports.
The average number of SPS regulations by product (prevalence score) significantly expanded
between 2010 and 2018 and is especially large in the animal sector. TBTs are another type
of NTM frequently adopted.

Figure 7. NTMs by HS2 and type: Frequency and coverage indexes and prevalence scores, 2010-2014-2018, for
animal, vegetable, and food sectors, in ASEAN region

Incidence indicators for import NTM measures in ASEAN region, by agri-food HS2 sub-sectors and
NTM chapters, 2010-2018
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VI. Estimation of the Trade Impact of NTMs in the ASEAN Region

NTMs may have very different impacts on trade: a simple preshipment inspection is certainly
less restrictive than a prohibition. Therefore, it is important to assess the trade impact of NTMs,
which can be achieved by an indirect method: a gravity equation. This section uses such a method
to estimate the AVEs of NTMs in ASEAN countries.

To limit the size of the database and the time for executing regressions, we separately estimate
704 agricultural products (HS 01-24) with the PPML estimator and a set of fixed effects including
importer, exporter, year, and importer-exporter fixed effects. Our regressions include the period
ranging from 2009-2018 and cover 115 importing countries for which NTM data are available.!D)

Estimations of "import demand elasticities" come from Ghodsi, Griibler, and Stehrer (2016b),
although they do not provide these for six importing countries (Afghanistan, Guyana, Lao PDR,
Liberia, Papua New Guinea, Tajikistan). All these countries were excluded except Lao PDR,
which is an ASEAN member. For Lao PDR, an average of "import demand elasticities" of
the other ASEAN countries was used for each product.

As SPS and TBT measures are the predominant NTMs employed in food and agricultural
commodities, we focus on an analysis of the trade impact of SPS measures on food and agricultural
products in ASEAN countries and then provide the trade impact of TBTs on these products.

Extreme values and potential outliers of AVEs are excluded. To do this, we first determine
the maximum and minimum values of the distribution of AVE values using the interquartile range
rule (i.e., the minimum AVE value equals the lower quartile minus three interquartile range,
while the maximum AVE value equals the upper quartile plus three interquartile range. Then,
we define the lower bound for negative AVEs at -100 as suggested by Ghodsi, Griibler, and
Stehrer (2016a), since the domestic price of a commodity can only be decreased by a maximum

of 100 percent.

A. Trade impact of SPS measures

Figure 8 shows the distribution of import-weighted average binding AVEs of SPS measures
on food and agricultural products, by importing country and HS section. ASEAN countries
are represented in red bars and non-ASEAN countries in blue bars. This analysis considered
only binding AVE estimates for which the impact of NTMs on import quantities was statistically
different from zero at the 10 percent level. Using import values as weights!2) for the AVEs

11) Therefore we do not present the results of the 704 individual estimations but they are available from the authors
upon request.
AVE,* Imports;,

Imports;
partners over all /# products for which at least one AVE could be calculated.

12) Import-weighted average AVE= ¥, , where Anports;, constitutes imports of country i from other
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of NTMs, we can account for the import structures of importing countries and emphasize the
importance of AVEs for certain agricultural products. However, this technique likely underestimates
the import-impeding impacts of NTMs on the overall value of imports.

The two distributions in Figure 8 are quite similar, suggesting that the trade impacts of
SPS measures on agricultural products in ASEAN countries are not different than those in
the rest of the world, even if the compliance costs of SPS measures in ASEAN countries are
slightly lower than those in non-ASEAN countries. For ASEAN countries, at the importer-section
level, the median and mean AVEs of SPS measures are 40.8 percent and 40.7 percent, respectively.
The median and mean AVEs of SPS measures across all other countries are 48.5 percent and

47.7 percent, respectively.

Figure 8. Distribution of import-weighted average binding AVEs of SPS measures on agrifood HS sections

| 0 5 i
Import-weighted average binding AVE
[T ASEAN countries [ Non-ASEAN countries

(Source) Authors’ calculation.
Note. Density is on the vertical axis. AVEs are in algebraic form, which means 0.5 = 50%. Import-weighted (using
import values) averages of AVEs are calculated by importing country and by agrifood HS sections (HS 01-04).

Table 4 displays averages of binding AVEs for SPS measures, by HS2 chapter and by ASEAN
importer. These are simple averages of AVEs over all country-product-specific AVEs.!3) While
all HS2 are the object of at least one SPS NTM, only 139 over a total of 240=24 chapters*10
countries (60 percent) are hurt by significantly trade-distorting SPS NTMs. This impact on trade
is negative (positive AVE) in 94 percent of all cases (AVE significantly different from zero) and
positive (negative AVE) in 6 percent of all (8) cases. In recent literature, negative AVEs of NTMs
are described as trade-facilitating effects of NTMs (Beghin, Disdier, and Marette 2015; Bratt
2014; Griibler, Ghodsi and Stehrer 2016).

13) Trade-weighted averages of SPS measures are provided in the Annex.
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The simple average of binding AVEs for SPS measures, by HS2 chapter and by ASEAN
importer, is 44.1 percent, while worldwide it is 45.6 percent. In ASEAN countries, the highest
AVE is observed in Cambodia for "Edible fruit and nuts" (102.8 percent). The most trade-facilitating
SPS measures are found in Thailand for "Tobacco and manufactured tobacco substitutes." "Products
of animal origin" is the sector with, on average, the highest AVE of SPS measures, but with
only three countries with significantly trade-distorting measures. At the other extreme, "Tobacco
and manufactured tobacco substitutes" is the HS2 chapter with, on average, the lowest AVE of
SPS measures, with only three countries with significantly trade-distorting measures (in one
country, it is trade-enhancing, as already stated). Myanmar (61.6 percent), Singapore (54.2 percent),
and then Malaysia (49.7 percent) have the highest AVE of SPS measures, on average. Such
high values of AVEs of SPS measures suggest high compliance costs due to bureaucratic friction
and limited capabilities to implement and monitor NTMs in those countries. In Singapore, the
high value of AVEs of SPS measures may reflect the fact that Singaporean consumers are likely
to have more concerns for food safety and quality, especially for live animals, fish products,
and edible vegetables and fruits. In the region, Thailand, Lao PDR, and Vietnam display the lowest

average AVEs of SPS measures.

B. Trade impact of TBT measures

Figure 9 shows the distribution of import-weighted average binding AVEs of TBT measures
on food and agricultural products (HS 01-04), by importing country. ASEAN countries are

represented in green bars and other countries in blue bars. The distribution of AVEs of TBTs

Figure 9. Distribution of import-weighted average binding AVEs of TBT measures on agrifood HS sections

Density
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Import-weighted average binding AVE

|[:1 ASEAN countries [ Non-ASEAN countries

(Source) Authors’ calculation.
Note. Density is on the vertical axis. AVEs are in algebraic form, which means 0.5 = 50%. Import-weighted (using
import values) averages of AVEs are calculated by importing country and by agrifood HS sections (HS 01 - 04)
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in ASEAN countries is in a close form with that of non-ASEAN countries. Across ASEAN
countries, the median and mean AVEs of TBTs at the importer-section level are 66.2 percent
and 67.2 percent, respectively. The median and mean AVEs of TBTs across all other countries
are 71.7 percent and 69.8 percent, respectively.

Table 5 displays a breakdown of average binding AVEs for TBT measures, by HS2 and
by ASEAN importers. These are a simple average of AVEs over all country-product-specific
AVEs.14) While all HS2 chapters are the object of TBT measures, only one-half (49.2 percent)
of all these groups of products (over a total of 240=24 chapters*10 countries) are hurt by
significantly trade-distorting TBTs. This impact on trade is negative (positive AVE) in all cases
except one (-7 percent, “Beverages, spirits and vinegar” in Myanmar), another illustration of
the trade-facilitating effects of NTMs.

The simple average of AVEs of TBTs in ASEAN countries, by importer and HS2, is 68.9
percent, versus 64.1 percent worldwide. The highest AVE is observed in Lao PDR for “Cocoa
and cocoa preparations” (134.7 percent). “Cocoa and cocoa preparations” is the sector with,
on average, the highest AVE of TBTs, but with only four countries with significantly
trade-distorting measures. At the other extreme, ‘“Beverages, spirits and vinegar” is the HS2
chapter with, on average, the lowest AVE of TBTs, but with eight countries with significantly
trade-distorting measures (in one country, it is trade-enhancing, as already stated). Let us add
that in the “Products of animal origin,” no country has adopted a TBT with a significant impact
on trade. The Philippines (78.7 percent), Cambodia (77.0 percent), and then Singapore (72.0
percent) have the highest AVE of TBTs, on average. As with the SPS measures, such high
AVE values suggest high compliance costs due to bureaucratic friction and limited capabilities
to implement and monitor NTMs. Likewise, in Singapore, the high TBT AVEs may reflect
Singaporean consumers’ concerns for food safety and quality, especially for live animals, fish
products, and edible vegetables and fruits. In the ASEAN region, Myanmar, Indonesia, and
Lao PDR display the lowest average AVEs of TBTs.

14) Trade-weighted averages of TBT regulations are provided in the Annex.
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VII. Conclusion

This article aimed to evaluate trade integration in Southeast Asia with a focus on agriculture
and food. Food security is a key policy issue in the region. We observed the level of import
duties in the region and each country’s access to global markets. We also examined the
measurement of trading costs related to the business environment, especially those related to
customs efficiency. We provided a new assessment of NTMs’ importance in Southeast Asian
countries and the impact of these measures on regional trade in agricultural and food products.

Tariffs on imports are low in Singapore and Brunei Darussalam, whereas they are relatively
high in Thailand and Malaysia. They are especially high on agricultural and food products
in Thailand. However, tariffs on intraregional imports are relatively low, which means that
regional trade integration is deep and that the elevated level of tariffs on extra-regional imports
amplifies the degree of regional integration. Concerning the business environment and efficiency
of customs procedures, Southeast Asian countries are not performing as well as OECD countries.
This is especially true for Cambodia, Lao PDR, and the Philippines. NTMs were already frequent
in the region in 2010 and are imposed particularly frequently in the agriculture and food sectors.
While in 2010 the countries of this region had adopted more of these measures than the rest
of the world, by 2018 this was no longer the case—the frequency, import coverage, and average
number of imports per product are no longer dissimilar—in other words, the rest of the world
adopted new measures significantly over the period, thereby “catching up” with the countries
of Southeast Asia.

The report also estimated the impact of these measures on trade, the impact of SPS and
TBT measures on trade in agricultural products in particular. The SPS measures adopted by
countries in the region are equivalent to an average tariff of 44.1% in terms of their impact
on agricultural and food trade, while across the world these measures are equivalent to an
average tariff of 45.6%. In the same sector, Indonesia, Myanmar, and Singapore have adopted
relatively restrictive measures compared to the rest of the world. The vegetable and food sectors
are subject to more restrictive measures in general. TBTs have an impact on agricultural and
food trade that is equivalent to an average tariff of 68.9%, compared to 64.1% in the rest
of the world. Indonesia, the Philippines, and Malaysia have adopted measures with a significantly
more restrictive effect on trade in these products, while those adopted by Myanmar and Thailand
are significantly less restrictive.

Overall, the countries of the Southeast Asian region appear to be relatively open to the
world, but regional integration could be strengthened, particularly in the agriculture and food
sectors. More integration could be achieved, on one hand, by improvements in customs
procedures and, on the other hand, by convergence of SPS and TBT measures. This paper

has clearly shown that previous estimations have underestimated the restrictiveness of the
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negative trade impact of NTMs, especially in the agriculture and food sectors. To improve
food security in the region, policymakers should prioritize reforming NTMs. The idea should
be not to completely remove NTMs, but to make them less trade restrictive by means of the
harmonization, mutual recognition, or adoption of international standards. Greater trade
integration of these countries in the agriculture and food sectors would certainly significantly

improve food security in the ASEAN region.
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