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ABSTRACT

Situated within the strategic context of the ASEAN Blue Economy Framework, this paper presents a quanti-
tative assessment of the multifaceted influence of trade facilitation (TF) on ocean-linked merchandise trade. Us-
ing a gravity model with PPML estimation on panel data for nine ASEAN coastal countries and thirty-three global
partners from 2017 to 2022, the analysis provides a distinct examination of intra-ASEAN and extra-ASEAN trade
flows, employing an expanded classification of ocean-linked goods and updated TF metrics. The results consistently
show that TF reforms significantly boost maritime commerce by minimizing border delays and transaction costs,
with the trade-enhancing effects being more pronounced for trade with partners outside the ASEAN region. Among
the different dimensions, effective governance and improved transparency were found to be particularly impact-
ful catalysts for trade. However, the analysis also confirms that these positive trends were hindered by persistent
impediments, such as geographical distance, and were significantly counteracted by adverse policy and economic
shocks in 2019 and 2022. These findings underscore the necessity of a targeted TF strategy for ASEAN, focusing on
strengthening governance and transparency to enhance efficiency, build supply chain resilience, and sustainably
harness the region’s strategic maritime potential.
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1. Introduction

The sustainable development of the ocean econ-
omy, which covers 71% of the Earth’s surface and is
integral to global ecological balance is facing acceler-
ated challenges, including volatile fuel costs, climate-
induced sea-level rise, and ecological stresses on ma-
rine ecosystems such as coral reefs and fish stocks. As
a strategic response, the Blue Economy concept, which
emphasizes the sustainable and equitable use of ocean
resources, has gained significant traction globally, par-
ticularly within ASEAN, as evidenced by the adoption
of the ASEAN Blue Economy Framework![!l. This frame-
work directly aligns the region’s maritime economic ac-
tivities with the United Nations’ Sustainable Develop-
ment Goals (SDGs), most notably SDG 14 (Life Below
Water), but also extends to poverty reduction (SDG 1),
food security (SDG 2), economic growth (SDG 8), and
responsible consumption and production (SDG 12)1.
Within this evolving paradigm, ocean-linked merchan-
dise has become a critical trade category. Encompassing
products extracted, produced, or shipped from ocean re-
sources, and drawing upon classifications by Zheng and
Tian[3l and UNCTAD’s classification [,
diverse goods such as marine fisheries (harvested and

This includes

farmed), seafood processing, sea minerals, port equip-
ment and ship components, and high-tech oceanic manu-
factures. However, the very efficiency and sustainability
of these commercial flows are critically dependent on ro-
bust maritime infrastructure, streamlined customs pro-

[>-71, exposing

cedures, and integrated logistics systems
this vital trade to significant vulnerabilities. These vul-
nerabilities are manifested within ASEAN through signif-
icant disparities in port capacity, logistics infrastructure
quality, and digital automation levels among Member
States, which hinder the equitable distribution of bene-
fits!® 1. Furthermore, while digitalization is a key goal,
the uncoordinated application of digital systems with-
out robust oversight risks undermining maritime secu-
rity and could inadvertently facilitate the overexploita-

10].

tion of vulnerable oceanic resources! Moreover, the

expansion of trade in sectors such as fisheries, aquacul-
ture, or marine minerals, if not managed with stringent
environmental safeguards, can exacerbate biodiversity
loss and marine ecosystem degradation '], These multi-
faceted challenges underscore the complexity of achiev-
ing sustainable ocean governance, making the naviga-
tion of the intricate balance between promoting trade ex-
pansion and ensuring environmental security a critical
policy priority for the region that demands robust em-
pirical evidence.

In response to the need for more resilient and sus-
tainable supply chains, global policy has shifted towards
trade facilitation (TF)—a comprehensive suite of mea-
sures designed to simplify, standardize, and modern-

12-14]  Eor

ize cross-border administrative procedures!
the Association of Southeast Asian Nations (ASEAN),
TF is a cornerstone of its regional integration strat-
egy and is pivotal to achieving the objectives of the
ASEAN Economic Community (AEC). This commitment
is demonstrated through foundational agreements like
the ASEAN Trade in Goods Agreement (ATIGA), the
dedicated ASEAN Trade Facilitation Framework (2017),
and the Regional Comprehensive Economic Partnership
(RCEP) 1516 These high-level frameworks are opera-
tionalized via practical tools like the ASEAN Single Win-
dow (ASW)['7] and specific measures targeting customs
streamlining['®! and documentation automation [19-21]
to reduce trade transaction costs. The value of these
initiatives is supported by evidence that TF can signifi-

[22] and is critical for

enhancing competitiveness in global value chains (-1,

cantly curtail export-import costs

However, despite the well-documented benefits for gen-
eral commerce, a critical gap exists in understanding
their effects on the sector at the heart of the region’s
Blue Economy. While existing studies suggest these mea-
sures benefit overall trade, their specific quantitative im-
pact on ocean-linked merchandise remains significantly
underexplored. Although some literature points to po-
tential benefits like reduced compliance costs for high-

23, 24]

value marine products! , a comprehensive analysis

is lacking, highlighting a critical area for investigation.
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Building on the established context of ASEAN’s
commitment to a sustainable Blue Economy and the
identified research gap, this paper aims to achieve
three primary objectives. Firstly, it aims to elucidate
the theoretical channels through which trade facilita-
tion influences ocean-linked merchandise trade and
specifically explore how these mechanisms interact with
ASEAN’s regional integration goals and sustainable de-
velopment imperatives. Secondly, the research will em-
pirically assess the impact of specific TF dimensions on
ocean-linked merchandise flows. This assessment will
cover nine ASEAN coastal countries and their global part-
ners, focusing on the periods 2017, 2019, and 2022,
which encompass notable milestones such as the ASEAN
Trade Facilitation Framework (2017), the ASEAN Trade
in Services Agreement (ATISA) in 2019, and the imple-
mentation of the RCEP. Finally, the third objective is
to propose targeted policy measures designed to help
ASEAN governments and firms leverage TF to maximize
economic gains from ocean-linked trade while simulta-
neously mitigating ecological risks and fostering sustain-
able ocean governance.

This research makes a significant contribution to
the existing literature in several distinct ways. First, it
applies a comprehensive classification of ocean-linked
merchandise >, going beyond fisheries to include sea
minerals, port equipment, and high-tech marine prod-
ucts. Second, it integrates updated TF metrics—drawing
on the five-group framework proposed by Go[*®1—into a

gravity-based model [ 2°]

to gauge the influence of cus-
toms modernization, transparency, and public-private
coordination on maritime flows. Third, it extends the
analytical lens to encompass both positive and negative
externalities—considering how trade facilitation might
simultaneously spur trade growth and exacerbate envi-
ronmental and security concerns 10 11,261,

The remainder of this paper is structured as fol-
lows. Section 2 outlines the theoretical framework and
hypotheses that guide our empirical design. Section
3 presents data sources and the gravity methodology.
Section 4 discusses the main findings and their policy
implications. Finally, Section 5 concludes by outlining
broader lessons for sustainable ocean-linked merchan-

dise trade in ASEAN and beyond.

2. Materials and Methods

2.1. Data

This study employs a gravity model framework to
analyze bilateral trade flows, specifically in ocean-linked
merchandise, for the years 2017, 2019, and 2022. All
data are secondary and derived from official, reputable
sources recognized for their comprehensive coverage
and established methodologies, thereby ensuring relia-
bility, currency, and objectivity. Specifically, total bilat-
eral trade value in ocean-linked merchandise (tradeto-
tal), consistent with the classification scope detailed in
the Introduction, is obtained from the UNCTADstat Data
Centre (https://unctadstat.unctad.org/datacentre/). At
the same time, real Gross Domestic Product for both ex-
porting (GDPi) and importing (GDPj) nations is retrieved
from the World Bank World Development Indicators
(https://data.worldbank.org/indicator/NY.GDP.M
K TP.CD).

In line with standard gravity model practice, ge-
ographical distance (dist) between country pairs is
sourced from the CEPII database (https://www.cepi
i.fr/CEPIl/en/welcome.asp). This distance variable
serves as a proxy for transport costs, which tend to nega-
tively influence trade. To measure each nation’s trade fa-
cilitation performance, the study integrates Trade Facil-
itation Indicators (TFIs) published by the OECD (https:
//www.compareyourcountry.org/trade-facilitation).
TFIs reflect areas such as simplification of border pro-
cesses, transparency, and modernization efforts in cus-
toms procedures - factors particularly relevant to mer-
chandise trade that rely on efficient cross-border flows.
Notably, the granularity of these OECD indicators allows
for the examination of specific TFA dimensions utilized
in this study, such as transparency, procedures, gover-
nance, and cooperation, which are analyzed both individ-
ually and as a composite TFIL

Additionally, two standard control variables from
CEPII - comlang_ethno (an indicator specifying whether
at least 9% of the population in each country pair share
a common language) and comcol (denoting whether the
two countries had the same colonizer after 1945)—are
included to account for cultural and historical ties. These
variables have often been shown to affect bilateral trade


https://unctadstat.unctad.org/datacentre/
https://data.worldbank.org/indicator/NY.GDP.MKTP.CD
https://data.worldbank.org/indicator/NY.GDP.MKTP.CD
https://www.cepii.fr/CEPII/en/welcome.asp
https://www.cepii.fr/CEPII/en/welcome.asp
https://www.compareyourcountry.org/trade-facilitation
https://www.compareyourcountry.org/trade-facilitation
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patterns by reducing informational and institutional bar-
riers.

By drawing data from these internationally rec-
ognized economic and research institutions, the study
ensures robust cross-country comparability and high-
quality information for the empirical analysis. The spe-
cific years of 2017, 2019, and 2022 were chosen as they
represent the most recent periods for which comprehen-
sive and consistent data were available across all vari-
ables and countries in the sample. This timeframe is
also strategically relevant, as it encompasses key policy
events such as the ASEAN Trade Facilitation Framework
(2017) and the implementation of the Regional Compre-
hensive Economic Partnership (RCEP), aligning the anal-
ysis with the research objective of assessing recent im-

pacts.

2.2. Sample Coverage, Variable Specifica-
tion, and Descriptive Statistics

The sample for this research encompasses nine
ASEAN coastal countries: Vietnam, Brunei Darussalam,
Cambodia, Indonesia, Malaysia, Myanmar, Philippines,
Singapore, and Thailand. Data on ocean merchandise
trade were compiled for these ASEAN nations both for
intra-ASEAN trade and trade with 33 other key global
trading partners across various continents, including
Australia, Austria, Belgium, Brazil, Canada, China, Chile,
Denmark, Egypt, France, Finland, Germany, Greece,
Hong Kong SAR, Italy, India, Ireland, Japan, South Korea,
Mexico, New Zealand, the Netherlands, Pakistan, Russia,
Saudi Arabia, Spain, South Africa, Sweden, Switzerland,
Turkey, the United States, the United Arab Emirates, and
the United Kingdom. The panel dataset covers the years
2017,2019, and 2022, chosen to capture significant pol-
icy milestones and recent trade dynamics.

This study utilizes several key variables for estimat-
ing the gravity model. The dependent variable, tradeto-
tal, represents the bilateral value of ocean-linked mer-
chandise trade between an exporting country (i) and an
importing country (j). Standard gravity model explana-
tory variables include the Gross Domestic Product (GDP)
of the exporting country (GDP;) and the importing coun-
try (GDPj), as well as the geographical distance between

them. Control variables include comlang_ethno (com-

mon language) and comcol (common colonizer). Year
dummies for year 2919 and year oz, are included to ac-
count for time-specific shocks.

The primary independent variables of interest are
the Trade Facilitation Indicators (TFIs), sourced from
the OECD. These indicators measure various aspects of
a country’s trade facilitation performance. For this anal-
ysis, specific TFI component scores for both the export-
ing country (i) and the importing country (j) are used
to construct variables representing distinct dimensions
of trade facilitation, as well as an overall TFI measure.
Table 1 details the classification of the OECD TFI sub-
indicators used to construct these variables.

Specifically, the trade facilitation variables are con-
structed as follows:

e The overall TFI variable for a country pair (i,
j) is defined as the geometric mean of the to-
tal TFI scores of country i and country j (ie.,
J/TFI, xTFT)).

e The TFI score is further disaggregated into four
sub-group indicators based on the OECD classifi-
cation (Table 1):

o transparency g, (Transparency): Con-
structed as the geometric mean of the com-
bined scores for OECD TFI sub-indicators A
- Information Availability, B - Involvement
of the Trade Community, and C - Advance
Rulings, for both country i and country j.

o procedures g, (Procedures): Constructed
as the geometric mean of the combined
scores for OECD TFI sub-indicators E - Fees
and Charges, F - Documents, and G - Automa-
tion, for both country i and country j.

o governance g, (Governance): Constructed
as the geometric mean of the combined
scores for OECD TFI sub-indicators D - Ap-
peal Procedures, and K - Governance and Im-
partiality, for both country i and country j.

o cooperation gy (Cooperation): Constructed
as the geometric mean of the combined
scores for OECD TFI sub-indicators H - Pro-
cedures (related to border agency coop-
eration), I - Internal Border Agency Co-
operation, and ] - External Border Agency Co-
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operation, for both country i and country j.

This operationalization allows for an in-depth anal-
ysis of the distinct impacts of each group of TF measures
on trade activities between ASEAN countries and their
partners.

Table 2 provides a summary of the descriptive
statistics. Itis important to note that the statistics shown
are for the variables in their original, non-logarithmic
form. In the subsequent regression models, key vari-
ables such as trade value, GDP, and distance are log-

transformed to allow for the interpretation of coeffi-

cients as elasticities, a standard practice in gravity mod-
eling.

Furthermore, while some constructed Trade Facil-
itation Indicators (e.g., transparency_gm) exhibit rela-
tively small standard deviations, this may reflect a de-
gree of policy convergence among the trading partners
included in the sample. The use of a geometric mean
across country pairs and the inclusion of a diverse set
of 33 global partners ensure sufficient variation for the
model to estimate the distinct impacts of these trade fa-
cilitation dimensions.

Table 1. Classification of TFIs.

Group of Indicators  Detailed Description

OECD TFI

(A) Dissemination of trade and customs regulations
through websites, handbooks, and information

portals. A - Information Availability
transparency (B) Active participation of the business community = B - Involvement of the Trade Community
in consultation and feedback mechanisms. C - Advance Rulings
(C) Advance notice procedures regarding the
classification, origin, and valuation of goods.
(E) Clear and fair import and export fees and
charges.
(F) Simplification and harmonization of E - Fees and Charges
procedures documentation in accordance with international F - Documents
standards. G - Automation
(G) Automation of processes through electronic
data exchange and risk management systems.
(D) Procedures for appealing decisions made by
customs authorities.
governance (K) Transparency regarding the structure, D - Appeal Procedures -
. o . K - Governance and Impartiality
functions, accountability, and ethical standards of
customs administrations.
(H) Simplification of inspection and clearance
procedures; implementation of single-window
mechanisms and authorized economic operator
_ programs. H - Procedures .
cooperation I - Internal Border Agency Cooperation

border control authorities.

(I) Domestic inter-agency cooperation among

] - External Border Agency Cooperation

()) Cooperation with border agencies of
neighboring countries and international partners.

Source: Authors.

Table 2. Descriptive statistics.

Variable Obs Measurement Mean Std. Dew. Min Max
tradetotal 1,046 Billions of USD 0.26 0.61 0.00 5.74
transparency gm 999 Index (0-2) 1.52 0.21 0.88 1.97
procedures_gm 1,068 Index (0-2) 1.47 0.24 0.69 1.95
governance gn, 1,068 Index (0-2) 1.52 0.24 0.68 1.95
cooperation gn, 1,068 Index (0-2) 1.24 0.20 0.69 1.70
TFI 1,068 Index (0-2) 1.31 0.27 0.54 1.85
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Table 2. Cont.

Variable Obs Measurement Mean Std. Dev. Min Max
GDP; 1,068 Billions of USD 373.00 331.00 12.10 1,320.00
GDP;j 1,068 Billions of USD 1,990.00 4,120.00 12.10 26,000.00
dist 1,068 Km 7,553.33 4,517.17 211.00 18,388.00

comlang_ethno 1,068 Binary (0/1) 0.12 0.32 0 1
comcol 1,068 Binary (0/1) 0.08 0.27 0 1
year 2019 1,068 Binary (0/1) 0.33 0.47 0 1

year 2022 1,068 Binary (0/1) 0.33 0.47 0 1

**Note: GDP values are presented in billions of U.S. dollars for clarity. The Table 2 displays raw values; key variables are log-transformed for the regression analysis.

Source: Authors’ calculations using STATA software.

2.3. Empirical Strategy

The gravity model of trade stipulates that bi-
lateral commerce generally increases with the eco-
nomic size of the two trading nations and declines
with distance!?”). Subsequent research has extended
this model to accommodate various aspects of trade
policies, price differentials, and firm-level heterogene-
ity[?8-331 In the present analysis, the model is aug-
mented with TFIs from the OECD to capture trans-
parency, customs procedures, governance, and inter-
agency cooperation—factors deemed crucial for mar-
itime merchandise flows.

To address common empirical challenges in trade
analysis, such as the presence of zero-trade observa-
tions and heteroskedasticity, this study employs the
Poisson pseudo maximum likelihood (PPML) estima-
tor. As advocated by Santos Silva and Tenreyro 4, the
PPML method is superior to traditional log-linear OLS
because it estimates the gravity model in its correct
multiplicative form and naturally includes zero-trade
pairs, thus avoiding sample selection bias. This ap-
proach yields consistent results even when the data
are over-dispersed and do not strictly follow Pois-

[35-37] 'making it the state-of-the-art

son distribution
method for gravity-based analyses.

The core gravity Equation (1) estimated via PPML

is specified:

Tradetotalij; = exp(Bo + B1In(GDP;)
+B2In(GDP;) + Bsln(disty) + P4ln(TFI,)

+Pstransparency;; + Beprocedures;; 0
+B7governance;, + pscooperation;,

+Bgcomlang ethno + f3;9comcol

+R11year 5o19 + Pr2year yon, + &ijt)
Where:

Tradetotalyj; is the bilateral value of ocean-linked
merchandise from country i to country j in year t.
In(GDP) and In(dist) are the logarithms of Gross Do-
mestic Product and bilateral distance, respectively.
TFl;; represents the key trade facilitation variable of
interest. In separate regressions, this will be either
the composite TFI score, or one of the four disaggre-
gated dimensions (transparency, procedures, gover-
nance, or cooperation) as defined in Section 2.2.
comlang_ethno and comcol are dummy variables
for shared language and colonial ties.
Year, represents a set of year-specific dummy vari-
ables for 2019 and 2022 to capture time-specific
shocks relative to the baseline year of 2017.
Building on the theoretical foundations, assump-
tions, and use of the gravity model discussed above, the
research team anticipates the following variable effects
as presented in Table 3.

Table 3. Anticipated effects of the variables.

Variable Variable Description

Expected
Sign

Supporting

Data S .
ata Source Studies

Total value of ocean-linked
merchandise traded between
countries i and j in year t. (Unit: USD)

tradetotaljje

UNCTADstat Data centre (

https://unctadstat.unctad.or

g/datacentre/)
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Table 3. Cont.

Variable Variable Description Data Source Exp_e cted Suppon_‘tmg
Sign Studies
. . The World Bank
GDP;: Gross Di(r)lmiztrli P(IS:;.;.C;(:DC)OUH'EI‘}I ! (https://data.worldbank.org (+)
y ’ ’ /i ndictor/NY.GDP.MKTP.CD) [38-40]
The World Bank
D icP f j
GDPj Gross ;miitrlct (I“I(J):;F‘;J(;D?untry] (https://data.worldbank.org/i +)
yeart. ' ndicator/NY.GDP.MKTP.CD)
CEPII - Centre d’Etudes
Geographical distance between the P}rospecth{es et
. s d’Informations 41 42
dist most populous cities of the two . )] [41,42]
countries. (Unit: km) Internationales
’ ’ (https://www.cepii.fr/CEP
Il /en/welcome.asp)
TFl,
transparencyij, Overall trade facilitation index / OECD (https:
proceduresi;,  combined trade facilitation indicators ~ //www.compareyourcountry (+) [43, 44]
governancejj, of countries iand j in year t .org/trade-facilitation)
cooperationij
Binary variable indicating whether at OECD (https:
comlang_ethno least 9% of the population in the two  //www.compareyourcountry (+) 145, 46]
countries share a common language .org/trade-facilitation)
Binary variable indicating whether OECD (https:
comcol the two countries had the same //www.compareyourcountry (+) [47-49]
colonial ruler after 1945 .org/trade-facilitation)
Binary variable indicating whether
year 2019 . P -
the analysis period is the year 2019 ) [50-54]
Binary variable indicating whether
year 2022 -

the analysis period is the year 2022

Source: Authors.

3. Results

This section presents the empirical findings from
the gravity model estimations, which analyze the deter-
minants of ocean-linked merchandise trade for the nine
ASEAN coastal countries, their external partners, and
among themselves. The Poisson Pseudo Maximum Like-
lihood (PPML) method was employed for all estimations,
with standard errors clustered by country-pair to ensure

robustness against heteroskedasticity and potential se-

rial correlation. Diagnostic checks, including Variance
Inflation Factors (VIF) for multicollinearity (Appendix
A), confirmed the stability and reliability of the esti-
mated coefficients.

Table 4 provides a comprehensive summary of the
regression results. The models are presented in two
main blocks: Columns (1) through (5) detail the estima-
tions for ASEAN’s trade with 33 external partners, while
Columns (6) through (10) focus on intra-ASEAN trade dy-

namics.

Table 4. Summary of results.

ASEAN Trade with External Partners

Intra-ASEAN Trade

VARIABLES )] @ ®3) @ (5) (6) (7 (8) ©) (10
Tradetotal Tradetotal Tradetotal Trad Trad al Trad al Trad al Trad al Tradetotal Tradetotal
4.155%+* 2.946%**
LN_transparency gm (0.422) (0.591)
4.329%+* 2.542%**
LN_procedures_gm (0.467) (0.517)
4.939%%* 2.481%**
LN_governance gm (0.672) (0.681)



https://data.worldbank.org/indicator/NY.GDP.MKTP.CD
https://data.worldbank.org/indicator/NY.GDP.MKTP.CD
https://data.worldbank.org/indicator/NY.GDP.MKTP.CD
https://data.worldbank.org/indicator/NY.GDP.MKTP.CD
https://www.cepii.fr/CEPII/en/welcome.asp
https://www.cepii.fr/CEPII/en/welcome.asp
https://www.compareyourcountry.org/trade-facilitation
https://www.compareyourcountry.org/trade-facilitation
https://www.compareyourcountry.org/trade-facilitation
https://www.compareyourcountry.org/trade-facilitation
https://www.compareyourcountry.org/trade-facilitation
https://www.compareyourcountry.org/trade-facilitation
https://www.compareyourcountry.org/trade-facilitation
https://www.compareyourcountry.org/trade-facilitation
https://www.compareyourcountry.org/trade-facilitation
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Table 4. Cont.

ASEAN Trade with External Partners

Intra-ASEAN Trade

VARIABLES ) @) ®) “) ) ©) ) ®) ©) (10)
Tradetotal Tradetotal Tradetotal Trad Trad al rad al Trad al Trad al Tradetotal Tradetotal
) 3.624%* 2.337%
LN_cooperation_gm (0.550) (0.860)
4,544 1.950%%*
LN_TFlj; (0.591) (0.618)
LN GDP: 0.661%* 0.713%* 0.698%+* 0.693%* 0.696%+* 0.719%* 0.721%* 0.740%* 0.782%+* 0.798%*
pat (0.0480) (0.0466) (0.0473) (0.0477) (0.0452) (0.0774) (0.0697) (0.0835) (0.0856) (0.0898)
LN GDP 0.825%* 0.846%* 0.817%* 0.895%* 0.835%* 0.759%* 0.729%* 0.762%* 0794+ 0.809%*
-2 (0.0423) (0.0424) (0.0393) (0.0525) (0.0434) (0.0799) (0.0730) (0.0875) (0.0818) (0.0988)
LN dist SLOIZ*E _1079% 1024 —1183%% 11430 (7940 (08475 _0.897%% 0972 —0.919%
- (0.0708) (0.0668) (0.0648) (0.0903) (0.0737) (0.141) (0.133) (0.127) (0.144) (0.142)
lang eth —0.158 —0.122 —0.0891 —0.0943 —0.108 —0.291% —0.204* —0.209 —0.366%* —0213
comiang_ethno (0.149) 0.147) 0.142) (0.165) (0.155) (0.131) (0.116) (0.163) (0.159) (0.183)
comeol —0.116 —0.0787 —0.0676 —0.0237 —0.0342 0.295 0.298 0.284 0.378* 0.415%*
(0.190) (0.193) (0.182) (0.204) (0.212) (0.199) (0.233) (0.194) (0.219) (0.210)
ear —0.640%F  —0.569%%  —0596%F  —0455%% 05930 _(0584%F  _0.449%%  _0488%F  —0405%F  —0.450%
year 2019 (0.0715) (0.0572) (0.0650) (0.0618) (0.0644) (0.143) (0.110) (0.131) (0.129) (0.103)
—0.683** 0618 —0.614%*  —0.800%**  —0.730%*  —0.660%*  —0501%*  —0.519%*% (713 (5556
year 2022 (0.0820) (0.0623) (0.0700) (0.109) (0.0826) (0.136) (0.0989) (0.128) (0.222) (0.118)
Constant 16,725+ 16.77%%* 16.13%%* 18.40%+* 17.63%%* 1590+ 16.61%+* 16.51%+* 17.40%%* 16.52%+*
onsta (0.629) (0.631) (0.648) (0.701) (0.618) (1.077) (1.190) (1.041) (1.131) (1.169)
Observations 982 1,046 1,046 1,046 1,046 196 211 211 211 211
R-squared 0.717 0.753 0.754 0.696 0.733 0.872 0.876 0.851 0.843 0.851

Note: Robust standard errors in parentheses. *** p < 0.01,**p < 0.05,* p < 0.

Source: Authors’ calculations using STATA software.

The empirical results consistently highlight the
significant and positive impact of trade facilitation on
promoting ocean-linked merchandise trade. Across all
specifications, the trade facilitation indicators exhibit a
strong, positive, and statistically significant relationship
with trade volumes. For instance, trade transparency
(LN_transparency gy) is associated with coefficients of
4.155 (p < 0.01) for external trade and 2.946 (p < 0.01)
for intra-ASEAN trade. Similar robustly positive and sig-
nificant effects are found for streamlined procedures,
governance, and cooperation, with the overall compos-
ite TF indicator further confirming these trends. A no-
ticeable pattern is that the magnitudes of these TF coef-
ficients are generally larger for ASEAN’s trade with ex-
ternal partners compared to intra-ASEAN trade.

The standard gravity model variables perform
as theoretically expected. Both the exporter’s GDP
(LN_GDP;) and the importer’s GDP (LN_GDP;) consis-
tently show positive and highly significant coefficients
across all models, indicating that larger economic mass
promotes greater trade. Conversely, geographical dis-
tance (LN_dist) consistently exerts a strong, negative,
and statistically significant influence on trade, under-
scoring its role as a key impediment to trade.

The results for other control variables are mixed.

A shared mixed. A shared language (comlang_ethno) is
generally statistically insignificant for ASEAN’s external
trade, although it shows a surprising negative and signif-
icant effect in some intra-ASEAN models. Shared colo-
nial ties (comcol) are also largely insignificant for exter-
nal trade but display a modest, sometimes statistically
significant, positive relationship in the intra-ASEAN con-
text.

A key finding is that the year-specific dummy vari-
ables for 2019 and 2022 are consistently negative and
highly statistically significant across all models relative
to the 2017 baseline. This robust result suggests that
widespread shocks during these years had a substantial
adverse impact on the value of ocean-linked merchan-
dise trade for the ASEAN region.

4, Discussion

4.1. The Strong Positive Impact of Trade Fa-
cilitation on Ocean-Linked Trade

The empirical analysis reveals a striking positive
impact of enhanced trade facilitation on ASEAN’s ocean-
linked merchandise trade, with trade transparency

(LN_transparency ¢) emerging as a particularly potent
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driver. The estimated elasticity for transparency in
ASEAN'’s external trade is substantial at 4.155, while for
intra-ASEAN commerce, it stands at a significant 2.946
(Table 4, Columns 1 and 6). This suggests that a 1%
improvement in the transparency index is associated
with an approximate 4.16% increase in external ocean-
linked trade value and a 2.95% increase in intra-ASEAN
trade value, respectively. These findings are consistent
with the literature [>>->7], which underscores that greater
transparency in trade regulations and procedures acts
as a powerful catalyst for seaborne commerce by re-
ducing customs-related uncertainty and minimizing the
likelihood of shipment rejections. From a Blue Econ-
omy perspective, this is crucial not only for commer-
cial efficiency but also for sustainability, as transpar-
ently tracking goods helps combat illegal, unreported,
and unregulated (IUU) fishing and ensures the prove-
nance of marine products. The larger elasticity observed
for external trade compared to intra-ASEAN trade war-
rants attention, as it may imply that transparency yields
greater marginal returns when ASEAN countries trade
with global partners where information asymmetries
are likely more pronounced. ASEAN'’s policy initiatives,
such as the ASEAN Single Window (ASW) and the pub-
lication of comprehensive SPS standards for seafood [°8]
are practical illustrations of how enhancing regulatory
transparency fosters the trust and predictability needed
for ASEAN’s burgeoning Blue Economy to thrive sustain-
ably.

Following transparency, the streamlining of trade
procedures (LN_procedures o) also emerges as a crit-
ical factor. The analysis reveals robust positive elas-
ticities, with coefficients of 4.329 for ASEAN'’s exter-
nal trade and 2.542 for intra-ASEAN flows (Table 4,
Columns 2 and 7). This pattern aligns with established
literature, which reports that simplified and automated
customs procedures substantially reduce logistical over-
heads[®®-%1, The more pronounced impact on external
trade may again stem from the greater complexity of
dealing with a wide array of global partners. Empiri-
cal evidence within the region, such as the implementa-
tion of the ASW and blockchain-based documents in Sin-
gapore and Malaysial®¥, exemplifies this commitment

to streamlining. Such innovations are vital for the Blue
Economy because they lower procedural entry barriers,
enhancing the participation of small and medium-sized
enterprises (SMEs) in the ocean economy (related to
SDG 8). Furthermore, more efficient procedures reduce
delays and potential spoilage of perishable ocean prod-
ucts, such as seafood, directly aligning with the princi-
ples of responsible production and consumption (SDG
12).

Robust trade governance (LN_governance gn) also
strongly promotes ocean-linked trade, exhibiting the
highest elasticity for ASEAN’s external trade (4.939)
(Table 4, Column 3). This finding is particularly note-
worthy, suggesting that among the individual TF dimen-
sions, strengthening governance and impartiality in cus-
toms administration [®?l may offer the most significant
returns for ASEAN in enhancing its trade with global
partners. The pronounced effect highlights that fair and
transparent border policies are crucial when navigating
diverse international markets. Successful comprehen-
sive trade agreements, such as AJCEP and EVFTA, which
have boosted ASEAN’s seafood exports %3], often rely on
and reinforce such good governance principles.

Furthermore, trade cooperation (LN_cooperation gr,)
significantly facilitates ocean-linked trade, with esti-
mated elasticities of 3.624 for external trade and 2.337
for intra-ASEAN trade (Table 4, Columns 4 and 9). This
echoes studies highlighting that deeper collaborative ar-

[64, 65

rangements yield efficiency gains 1. The early pos-

itive impacts of RCEP on ASEAN’s exports to China and

South Korea!®®!

serve as an illustration. This highlights
how effective TF cooperation is a prerequisite for co-
managing shared ocean resources sustainably, a central
tenet of the Blue Economy framework and relevant to
SDG 17.

The composite Trade Facilitation Index (LN_TFI gp,)
confirms the multifaceted benefits of TF, showing high
elasticities of 4.544 for ASEAN’s external trade and 1.950
for intra-ASEAN flows (Table 4, Columns 5 and 10). This
is consistent with studies indicating that comprehensive
improvements across TF dimensions collectively reduce
transit times and boost export opportunities for ocean-
linked merchandise (67 681,
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4.2. Interpreting Core Gravity Variables
and Other Factors

The standard gravity variables perform primarily
as theoretically expected. Consistent with numerous
studies 3849 partner GDP (LN_GDP;) generally shows a
more substantial positive impact on ASEAN’s maritime
trade than exporter GDP (LN_GDP;), highlighting that de-
mand from key external and regional markets is a crucial
driver for the region’s ocean economy exports.

On the negative side, geographic distance (LN_dist)
consistently depresses trade flows for ASEAN’s exter-
nal and intra-regional segments, with values typically
ranging from -1.183 to -1.013 externally and -0.972 to
-0.794 regionally. These outcomes align with the foun-
dational Gravity Model of Trade [?’! and parallel the find-
ings of Natale et al.[*!l and Tsiotas and Ducruet*?, con-
firming that longer shipping routes, higher freight costs,
and logistical complexity remain significant trade barri-
ers. The dummy variables for common language (com-
lang_ethno) and shared colonial ties (comcol) prove
largely insignificant in the ASEAN-world regressions.
This suggests that in the modern era, historical and cul-
tural ties are less central to maritime commerce than in-
tegrated supply chains and multinational FTAs.

4.3. Explaining the Negative Shocks 02019
and 2022

A key finding that warrants a detailed explana-
tion is the consistently negative and significant coeffi-
cients for the year of 2019 and 2022 dummy variables.
This robust result indicates that widespread trade dis-
ruptions in these periods had an adverse impact that
overshadowed the gains from facilitation efforts. Be-
tween 2017 and 2019, heightened SPS checks, includ-
ing the EU’s clampdown on Illegal, Unreported, and Un-
regulated (IUU) fishing[®®! and Indonesia’s stricter min-
eral export policies!”% created new obstacles. Vietnam,
for instance, received an IUU “yellow card” in 2019, re-
sulting in a 35% estimated reduction in its seafood ex-
ports to the EUPY. From 2020 onward, COVID-19 in-
troduced additional barriers: port congestion in Viet-
nam and Indonesia resulted in over 30% of seafood ship-
ments being delayed [??], while global supply chains re-

mained fragile throughout 2021. Transport costs rose

three- to fivefold from pre-pandemic levels!”?!

, particu-
larly constraining low-margin fisheries and mineral ex-
porters. By 2022, more rigorous ESG standards imposed
by the EU and the U.S. blocked or returned numerous
shipments of palm oil, shrimp, and tuna from Malaysia,

73-751 ' These events demon-

Indonesia, and Thailand!
strate how external shocks and evolving non-tariff bar-

riers can substantially affect trade volumes.

4.4. Policy Implications and Recommenda-
tions

Beyond the specific coefficient estimates, the find-
ings of this study prompt a broader strategic discussion
on the dynamics of ocean-linked trade within the ASEAN
region. The region’s nine coastal states possess consid-
erable maritime potential, bolstered by advantageous
geography and ongoing investments in port infrastruc-
ture. The general improvements observed in TF scores
across these nations between 2017 and 2022 signify a
clear commitment to policy reforms aimed at reducing
trade barriers and strengthening logistics systems!® 8,
The positive and significant coefficients found for vari-
ous TF dimensions in this study lend robust empirical
support to the notion that such reforms are indeed trade-
enhancing. Countries like Vietnam, Indonesia, and Cam-
bodia, which have demonstrated notable progress in
both TF implementation and overall trade growth, exem-
plify the potential synergies between domestic reform
agendas and external trade liberalization. However, to
fully realize this potential, ASEAN must move beyond a
generic view of trade facilitation and adopt a more strate-
gic approach tailored to the unique complexities and vul-
nerabilities of the ocean economy.

A primary challenge identified is the region’s vul-
nerability to external shocks and over-reliance on global
markets, which can expose ASEAN economies to greater
risks during crises!®). From a regional integration per-
spective, trade facilitation should, therefore, be strategi-
cally deployed not just to connect ASEAN to the world
but to connect ASEAN more deeply with itself. It is
recommended that the bloc prioritizes using TF mea-
sures to build resilient intra-regional value chains for
key ocean-linked products. This could involve creating

10
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simplified and harmonized customs procedures specif-
ically for marine products traded within the bloc, or
streamlining the rules of origin for marine-derived in-
puts used in regional processing under frameworks such
as the ASEAN Trade in Goods Agreement (ATIGA) and
the RCEP. Such policies would foster a more robust in-
ternal market, providing a critical buffer against global
volatility and strengthening the region’s collective food
and resource security.

Furthermore, while TF aims to reduce trade costs,
this can create uneven outcomes, potentially displacing
smaller domestic firms if not managed inclusively. To
address this, it is recommended that the implementa-
tion of new digital trade platforms, such as the ASEAN
Single Window (ASW), be accompanied by a dedicated
“ASEAN Blue SME” capacity-building program. This ini-
tiative should focus on providing technical training and
resources to small and medium-sized enterprises in the
fisheries, aquaculture, and maritime tourism sectors, en-
abling them to utilize digital tools effectively, meet in-
This

ensures that the benefits of streamlined trade are dis-

ternational standards, and access new markets.

tributed more equitably, fostering inclusive growth that
aligns with broader development goals.

Critically, the pursuit of increased ocean commerce
must be reconciled with the principles of the Blue Econ-
omy and the region’s sustainability commitments, partic-
ularly SDG 14. Escalating trade volumes in ocean-based
sectors, even when efficiently facilitated, can intensify
environmental pressures, including resource depletion
and pollution[ZG]. Therefore, TF must be re-envisioned
as a tool not only for promoting speed but also for enforc-
ing sustainability. A specific recommendation is to en-
hance the ASW by incorporating a “Digital Product Pass-
port” for seafood and other marine products. This sys-
tem would carry verifiable, blockchain-enabled data on a
product’s origin, catch method, and sustainability certifi-
cations. Such a mechanism would empower customs au-
thorities to automatically grant preferential treatment
or “Green Lane” access to verifiably sustainable products
while flagging high-risk shipments for inspection. This
transforms TF from a potential environmental risk into
a powerful instrument for promoting responsible trade.

Finally, the risk that streamlined processes might

be exploited for illicit activities, such as transshipment
fraud, requires a governance-focused responsel’”]. Sim-
ply making trade faster without making it smarter can
create new security loopholes. It is therefore recom-
mended that ASEAN bolster its TF initiatives with en-
hanced data analytics and risk management capabili-
ties. By leveraging machine learning algorithms to an-
alyze trade data flowing through the ASW, authorities
could identify anomalous patterns, such as unusual ship-
ping routes or mismatched cargo declarations, that in-
dicate potential fraud or smuggling. This data-driven
approach enables more targeted, risk-based inspections,
allowing authorities to enhance security while facili-
tating the flow of legitimate commerce. This holistic
strategy—integrating resilience, inclusivity, sustainabil-
ity, and security—is essential for ensuring that trade fa-
cilitation truly serves the long-term strategic interests of
the ASEAN Blue Economy.

5. Conclusion

An empirical assessment of the relationship be-
tween trade facilitation and ASEAN’s ocean-linked mer-
chandise trade was conducted for the period 2017-2022,
within the context of the region’s growing commitment
to a sustainable Blue Economy. Employing a gravity
model with disaggregated facilitation indicators enables
a more nuanced understanding of this critical nexus,
moving beyond a general appraisal of trade efficiency.

The findings affirm that trade facilitation is indeed
a potent catalyst for maritime commerce in the ASEAN
region. However, the analysis reveals a more complex
picture than one of simple, uniform benefits. The trade-
enhancing effects of TF measures, while consistently pos-
itive, appear highly contingent on the trading context,
proving more impactful in relations with external part-
ners than within the intra-ASEAN sphere. This suggests
that while regional integration has progressed, signifi-
cant gains are still to be made by reducing friction in
global trade. Furthermore, the significant adverse im-
pacts observed during the 2019 and 2022 shock period
underscore a crucial vulnerability: the benefits of trade
facilitation can be easily overshadowed by geopolitical
and economic disruptions, highlighting the need for re-
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silience to be a core component of trade policy.

A primary contribution of this work, therefore, is its
illustration of how trade facilitation can be strategically
applied to the specific challenges of the ocean economy,
moving beyond simply confirming its general effective-
ness. The use of a broad classification of ocean-linked
goods alongside detailed TF metrics provides a direct
empirical basis for more targeted policymaking. The re-
sults imply that for ASEAN, TF should be viewed less as
a technical instrument for cost reduction and more as
a strategic lever for positioning itself within the global
Blue Economy. The substantial observed impact of gov-
ernance, for instance, suggests that building a reputa-
tion for regulatory stability is as vital as physical infras-
tructure in attracting high-value, sustainable maritime
investment.

While the findings offer a valuable macro-level per-
spective, certain limitations of the analysis delineate a
clear agenda for future research. The use of aggregated
country-level data, for instance, naturally raises ques-
tions about firm-level heterogeneity. To what extent
do these TF benefits translate to enhanced competitive-
ness for the small and medium-sized enterprises (SMEs)
that form the backbone of many coastal communities?
Future work using firm-level data would be invaluable.
Similarly, a deeper investigation into the specific im-
pacts of emerging digital TF tools on sustainable prac-
tices in the fisheries and aquaculture sectors would of-
fer critical insights. Answering these questions will be
essential for translating the potential of trade facilita-
tion into the resilient, inclusive, and sustainable devel-

opment of ASEAN’s ocean economy.
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Table A1. Results of multicollinearity test.

VIF VIF

VIF VIF

Variable (Transparency) (Procedures) (Governance) (Cooperation) VIF (TF1)
year 2022 1.91 1.55 1.76 1.93 1.89
year 2019 1.72 1.45 1.66 1.52 1.65
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Table A1. Cont.

. VIF VIF VIF VIF
Variable (Transparency) (Procedures) (Governance) (Cooperation) VIF (TF1)
LN_transparency gm 1.69 - - - -
LN_procedures gn - 1.44 - - -
LN_governace gn - - 1.98 - -
LN_cooperation gy, - - - 1.81 -
LN_TFI - - - - 1.88
LN_GDP; 1.24 1.15 1.49 1.11 1.20
LN_GDP; 1.27 1.25 1.28 1.25 1.26
LN_dist 1.33 1.40 1.34 1.49 1.44
comlang_ethno 1.16 1.15 1.12 1.17 1.14
comcol 1.21 1.21 1.20 1.21 1.20
Mean VIF 1.44 1.32 1.48 1.43 1.46

Source: Authors’ calculations using STATA software.
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