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ABSTRACT
This study explores the effect of trade facilitation under the Regional Comprehensive Economic Partnership

(RCEP) on Southeast Asia’s agricultural trade, focusing on China’s imports of tropical fruits from ASEAN. While
existing research links trade facilitation to general merchandise trade, this paper addresses the gap in perishable
agricultural products by employing panel data (2014–2024) from 7 ASEAN countries. A comprehensive Trade Fa‑
cilitation Index (TFI) is constructed via principal component analysis (PCA), and an extended gravity model with
ϐixed effects is applied. Results show that a 0.1 unit increase in ASEAN’s TFI raises China’s tropical fruit import
value by 8.23% (p< 0.01), conϐirming the hypothesis. Robustness checks, including variable replacement and sam‑
ple adjustments, validate the ϐindings. Policy implications emphasize RCEP’s role in reducing non‑tariff barriers,
such as improving infrastructure and customs efϐiciency. The study contributes to the literature by quantifying
the value‑retention effect of facilitation on high‑sensitivity goods, offering insights for ASEAN‑China cooperation.
Methodologically, the TFI integrates 26 indicators across four dimensions, and themodel controls for GDP, distance,
and exchange rates. This empirical approach enhances the understanding of trade facilitation’s impact on special‑
ized agricultural value chains.
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1. Introduction
The Regional Comprehensive Economic Partner‑

ship (RCEP) represents a signiϐicant advancement in re‑
gional economic integration, with trade facilitation serv‑
ing as a core mechanism for reducing trade barriers
among member countries [1]. Within this framework,
agricultural trade between China and ASEAN has gained
particular importance, especially in tropical fruitswhere
ASEAN holds a comparative advantage as a major global
producer [2]. China’s growing demand for high‑quality
tropical fruits has created substantial trade opportuni‑
ties, making this sector strategically important for both
regions [3].

The existing literature has extensively examined
the general relationship between trade facilitation and
aggregate trade ϐlows, particularly in manufacturing
and merchandise trade [4]. Studies such as Wilson et
al. [5], Tang and Rosland’s [6] empirical analysis on China‑
ASEAN trade, along with Persson [7] on the extensive
margin effects, have consistently highlighted the criti‑
cal role of infrastructure quality, customs efϐiciency, and
regulatory harmonization in reducing trade costs. How‑
ever, research focusing speciϐically on agricultural trade
remains limited. This gap is signiϐicant given the dis‑
tinct characteristics of agricultural trade, including sen‑
sitivity to time, quality degradation, and complex sup‑
ply chain requirements [8]. The theoretical mechanism
linking trade facilitation to trade value often centers on
transaction cost reduction, as seen in institutional anal‑
yses by Francois and Manchin [9]. Recent digitalization
trends, such as those discussed in the context of Industry
4.0, further underscore the need to explore how trade fa‑
cilitation enhances value retention in high‑risk sectors
like tropical fruits [10, 11].

Previous empirical work has primarily relied on
gravitymodels to estimate the effects of trade facilitation
on trade volumes [12]. For example, research on ASEAN‑
China trade has demonstrated that improvements in
port efϐiciency and customs procedures positively im‑
pact overall trade ϐlows [13]. Yet, these studies often over‑
look the nuanced mechanisms through which trade fa‑
cilitation affects product‑level trade value [10]. The RCEP,
effective from 2022, has intensiϐied regional integration,
but its impact on agricultural value chains remains un‑

derexplored [14].

2. Theoretical FrameworkandStyl‑
ized Facts
The existing literature has extensively examined

the general relationship between trade facilitation and
aggregate trade ϐlows, particularly inmanufacturing and
merchandise trade. Studies such as Wilson et al. and
theOECD’s trade facilitation indicators have consistently
highlighted the role of infrastructure, customs efϐiciency,
and regulatory harmonization in reducing trade costs.
However, research focusing speciϐically on agricultural
trade, remains limited. This gap is signiϐicant given
the distinct characteristics of agricultural trade, includ‑
ing sensitivity to time, quality degradation, and complex
supply chain requirements.

Previous empirical work has primarily relied on
gravity models to estimate the effects of trade facilita‑
tion on trade volumes. For example, research on ASEAN‑
China trade has demonstrated that improvements in
port efϐiciency and customs procedures positively im‑
pact overall trade ϐlows. Yet, these studies often over‑
look the nuanced mechanisms through which trade fa‑
cilitation affects product‑level trade value.

The theoretical mechanism linking trade facilita‑
tion to trade in tropical fruits centers on transaction cost
reduction. Trade facilitation measures directly lower
the costs associated with cross‑border trade, as demon‑
strated in studies on production networks and logistics
performance [15]. For perishable goods, these reductions
are especially impactful. Delays in customs clearance or
inefϐicient logistics can lead to spoilage, quality loss, and
higher insurance costs, thereby diminishing the value of
shipments. Conversely, faster clearance, cold chain in‑
frastructure, and digital tracking systems help maintain
product quality and reduce waste, effectively increasing
the net value of traded goods. This aligns with ϐind‑
ings on digital trade frameworks and value chain dynam‑
ics [16].

This leads to the core hypothesis of this study:

H1. A higher level of trade facilitation in ASEAN coun‑
tries is associated with a signiϔicant increase in the value
of China’s tropical fruit imports from them.
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To contextualize this hypothesis, it is useful to ex‑
amine recent trends in the China‑ASEAN tropical fruit
trade. As shown in Figure 1, the value of China’s tropical
fruit imports from ASEAN has grown substantially over

the past decade, rising from USD 1.59 billion in 2014 to
USD 9.18 billion in 2024. This growth coincides with
the implementation of trade facilitationmeasures under
RCEP [17].

Figure 1. China’s Tropical Fruit Imports from ASEAN vs. Global (2014–2024).
Source: UN Comtrade Database.

The RCEP, effective from 2022, has intensiϐied re‑
gional integration, but its impact on agricultural value
chains remains underexplored, particularly in terms of
sustainability metrics [18]. Unlike prior studies focus‑
ing on aggregate trade, this research examines tropi‑
cal fruits, a sector characterized by perishability and
supply‑chain sensitivity. As shown in Figure 1, China’s
imports from ASEAN grew steadily, underscoring the
need for facilitation measures. These stylized facts align
with the theoretical expectation that trade facilitation en‑
hances value retention and market responsiveness for
time‑sensitive goods [19]. The following sections test this
mechanism empirically using a reϐined trade facilitation
index and a gravity model framework.

3. Methodology and Data
This section details the empirical strategy, variable

construction, and data sources used to analyze the im‑
pact of trade facilitation on tropical fruit imports from

ASEAN nations to China.

3.1. Measuring Trade Facilitation

This study includes 7 ASEAN countries (exclud‑
ing Singapore, Myanmar, and Brunei) covering 2014–
2024 [20]. We construct a comprehensive Trade Facil‑
itation Index (TFI) to quantify the trade environment
of ASEAN exporters, following methodologies used in
prior trade facilitation research. The TFI integrates
four key dimensions derived from World Bank (WB)
and World Development Indicators (WDI) database,
with weights assigned via Principal Component Anal‑
ysis to ensure objectivity, as recommended in studies
on indicator robustness [21]. The focus on quantifying
trade facilitation is critical, as its improvement is a key
mechanism throughwhich regional agreements like the
ASEAN + 5 and RCEP are shown to signiϐicantly boost
agricultural exports, a ϐinding strongly supported by re‑
cent research [22]. ThePCAprocedurewas conductedon
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the entire panel dataset to ensure consistency across
years, similar to approaches in regional trade analy‑
ses [23].

The PCA procedure was conducted on the entire
panel dataset to ensure consistency across years. We
ϐirst standardized the 26 sub‑indicators, then extracted
principal components based on eigenvalues greater than
1, and ϐinally computed the TFI scores using variance‑
weighted aggregation. To ensure robustness, we also
conducted annual PCA checks, which yielded consistent
results. This approach enhances transparency and repli‑
cability. The Principal Component Analysis methodol‑
ogywas rigorously applied, with both theKMO test score
of 0.874 and Bartlett’s test result (p < 0.001, reject‑
ing the identity correlation matrix) conϐirming that the
selected secondary indicators fully meet the applicable
conditions for principal component analysis.

Weights were assigned via Principal Component
Analysis, objectively determining indicator importance
based on variance contribution. This approach deter‑
mines indicator weights based on the variation degree
in their data; higher variation implies greater informa‑
tional importance and thus a higher assigned weight.
The ϐinal TFI score for each ASEAN country‑year ranges
between0 (low facilitation) and1 (high facilitation). The

weights have been normalized. Due to rounding, the to‑
tal is slightly higher than 1 (Table 1).

1. Infrastructure and Logistics Efϐiciency
Measures physical connectivity through 5 indica‑
tors.
Data sourced from Global Competitiveness Report
(GCR) and World Bank.

Logistics Performance Index

2. Customs Performance
Quantiϐies clearance efϐiciency via 4 indicators.
Combines EFI economic freedom data with GCR
border administration metrics.

3. Regulatory Environment
Assesses institutional quality using 9 indicators.
Integrates Transparency International corruption
perceptions with judicial.

Independence metrics

4. Finance and E‑Commerce
Merges ϐinancial systemmaturity anddigital infras‑
tructure using 8 indicators.
Includes banking stability (GCR), secure servers
(WB), and mobile penetration (WDI).

Table 1. TFI Structure.
Primary Dimension Secondary Indicators Range Source Weight

I. Infrastructure
and Logistics

T₁: Road infrastructure quality 1–7 GCR+WCR 0.0474
T₂: Railway infrastructure quality 1–7 GCR+WCR 0.0255
T₃: Port infrastructure quality 1–7 GCR+WCR 0.0484
T₄: Air transport infrastructure quality 1–7 GCR+WCR 0.0464
T₅: Logistics performance 1–5 World Bank 0.0368

II. Customs
Performance

C₁: Trade freedom 0–100 EFI 0.0482
C₂: Prevalence of trade barriers 0–100 GCR+WCR 0.0416
C₃: Burden of customs procedures 0–100 GCR+WCR 0.0128
C₄: Number of import/export documents 0–100 GCR+WCR 0.0311

III. Regulatory
Environment

R₁: Property rights 0–100 EFI 0.053
R₂: Corruption perceptions index 0–100 Transparency 0.0499
R₃: Business freedom 0–100 EFI 0.0436
R₄: Investment freedom 0–100 EFI 0.0479
R₅: Monetary freedom 0–100 EFI 0.0369
R₆: Reliability of police services 1–7 GCR+WCR 0.0393
R₇: Judicial independence 1–7 GCR+WCR 0.0373
R₈: Intellectual property protection 1–7 GCR+WCR 0.0373
R₉: Efϐiciency of legal dispute resolution 1–7 GCR+WCR 0.0403

IV. Finance and
E‑Commerce

F₁: Financial regulation freedom 0–100 EFI 0.0452
F₂: Financial services maturity 1–7 GCR+WCR 0.0387
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Table 1. Cont.
Primary Dimension Secondary Indicators Range Source Weight

IV. Finance and
E‑Commerce

F₃: Banking stability 1–7 GCR+WCR 0.0434
F₄: Quality of electricity supply 1–7 GCR+WCR 0.0352
E₁: Secure internet servers (per million people) 0–100 World Bank 0.0152
E₂: Internet users (% population) 0–100 GCR+WCR 0.0469
E₃: Mobile cellular subscriptions 0–100 GCR+WCR 0.0356
E₄: Venture capital availability 1–7 GCR+WCR 0.0162

3.2. Empirical Model Speciϐication

3.2.1. Baseline Gravity Model
To address potential endogeneity, we consid‑

ered alternative speciϐications like a Difference‑in‑
Differences (DID) model. However, due to the re‑
cent implementation of RCEP (2022) and limited post‑
treatment data, the ϐixed effects model was deemed
more appropriate for capturing time‑invariant country
characteristics. The baseline gravity model for trade
ϐlows is derived from Newton’s gravity theory, which
posits that bilateral trade volume is proportional to the
economic size of the two trading partners and inversely
proportional to their geographic distance. For this study,
the baseline model is speciϐied as follows:

lnImportit = β0 + β1 lnGDPit + β2 lnGDPCNt

+β3 lnDistancei + εit

Where:
lnImportit : Value of China’s tropical fruit imports

from ASEAN country i in year t.
GDPit: Gross Domestic Product of ASEAN country

i in year t.
GDPCNt: Gross Domestic Product of China in year

t
Distancei: Geographic distance between the capi‑

tal city of ASEAN country i and Beijing, China (km).
β0: Constant term.
εit: Random error term.

3.2.2. Extended Model with Core and Con‑
trol Variables

To isolate the impact of trade facilitation and con‑
trol for other confounding factors, the baseline model
is extended by adding the Trade Facilitation Index (TFI)

and three key control variables. The extended model is
speciϐied as:

lnImportit = β0 + β1TFIit + β2 lnGDPit

+β3 lnGDPCNt + β4 lnDistancei + β5RCEPit

+β6 lnExchangeit + µi + λt + εit

Where:
TFIit: The core explanatory variable. Trade Facili‑

tation Index of ASEAN country i in year t.
RCEPit: Dummy variable for RCEP implementa‑

tion. Capturing policy effects beyond trade facilitation.
Exchangeit: Real exchange rate of ASEAN country

i against the Chinese yuan in year t.
µi: Country‑ϐixed effects: controlling for time‑

invariant factors of ASEAN country i.
λt: Year‑ϐixed effects: controlling for time‑varying

factors affecting all ASEAN countries.
Table 2 summarizes the deϐinition, measurement,

expected sign, and data source of each variable in the ex‑
tended model, ensuring transparency and reproducibil‑
ity of the empirical analysis.
3.2.3. Model Estimation Method

Given the panel data structure of 7 ASEAN coun‑
tries× 11 years, this study uses panel data regression to
estimate the extended model. To address potential en‑
dogeneity from time‑invariant country‑speciϐic factors
such as geographic location and time‑varying global fac‑
tors such as COVID‑19 impacts, the model incorporates
country‑ϐixed effects and year‑ϐixed effects. Before esti‑
mation, theBreusch‑Pagan test andHausman testwill be
conducted to conϐirm the suitability of ϐixed effects over
randomeffects. Additionally, robust standard errorswill
be used to address heteroscedasticity to ensure the reli‑
ability of regression results.
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Table 2. Deϐinition and Description of Variables in the Empirical Model.
Variable
Category Variable Name Symbol Deϐinition Data Source

Dependent
Variable

China’s Tropical
Fruit Imports lnImportit

Value of China’s tropical fruit
imports from ASEAN country i in

year t

UN Comtrade Database
HS0801, 0803, 080430,

080450, 081060, 200820
Core Explanatory

Variable
Trade Facilitation

Level TFIit
Trade Facilitation Index of ASEAN

country i in year t Based on GCR, EFI, WB data

Control Variables

ASEAN Country
GDP GDPit

GDP of ASEAN country i in year t
constant 2015 prices WDI

China’s GDP GDPCNt China’s GDP in year t WDI
Geographic
Distance Distancei

Distance between the capital of
ASEAN country i and Beijing (km) CEPII Database

RCEP
Implementation RCEPit

Dummy variable: 1= implemented
RCEP in year t; 0= otherwise

Based on RCEP ofϐicial
documents

Real Exchange
Rate Exchangeit

Real exchange rate of ASEAN
country i vs. Chinese yuan (2015=

100)
IFS

4. Empirical Results and Discus‑
sion

4.1. Model Suitability Tests

Before estimating the extended gravity model, two
key tests were conducted to determine the appropriate
panel regression speciϐication: the Breusch‑Pagan test
and the Hausman test.

The Breusch‑Pagan test assesses whether panel
data regression is more suitable than pooled ordinary
least squares (OLS) regression. The test statistic for the
Breusch‑Pagan test is 28.74 with a p‑value of less than
0.001. This result rejects the null hypothesis that pooled
OLS is sufϐicient. It conϐirms that individual differences
exist across ASEAN countries, so panel data regression
is necessary to capture these country‑speciϐic character‑
istics.

The Hausman test further distinguishes between
ϐixed effects and random effects for panel regression.

The test statistic for the Hausman test is 19.32 with a
p‑value of 0.007. This result rejects the null hypothesis
that random effects are consistent. It indicates that time‑
invariant country‑speciϐic factors are correlatedwith the
explanatory variables. Thus, the ϐixed effects model is
adopted for the ϐinal regression to address potential en‑
dogeneity.

4.2. Baseline and Extended Regression Re‑
sults

Table 3 presents the results of the baseline gravity
model and the extendedmodel. Three speciϐications are
included to show the incremental impact of adding key
variables: Model 1 is the baseline gravity model, which
includes only core economic and geographic variables.
Model 2 adds the core explanatory variable, namely the
Trade Facilitation Index (TFI). Model 3 includes all con‑
trol variables along with country‑ϐixed effects and year‑
ϐixed effects, and serves as the ϐinal extended model.

Table 3. Regression Results of Baseline and Extended Models.
Variable Model 1 Model 2 Model 3

Constant −12.342*** −14.105*** −16.823***
(1.876) (1.932) (2.105)

lnGDPit
0.517*** 0.489*** 0.532***
(0.102) (0.098) (0.105)
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Table 3. Cont.
Variable Model 1 Model 2 Model 3

lnGDPCNt
0.683*** 0.701*** 0.725***
(0.115) (0.112) (0.118)

lnDistancei
−0.392** −0.415*** −0.438***
(0.158) (0.151) (0.149)

TFIit
— 0.756*** 0.823***

(0.163) (0.171)

RCEPit
— — 0.215**

(0.089)

lnExchangeit
— — −0.187*

(0.096)
Country‑ϐixed effects No No Yes
Year‑ϐixed effects No No Yes

R‑squared 0.623 0.687 0.754
Adjusted R‑squared 0.601 0.665 0.721

Notes: ***, **, and * indicate statistical signiϐicance at the 1%, 5%, and 10% levels, respectively. Standard errors in parentheses.

As the core focus of this study, the TFI’s impact on
China’s tropical fruit imports is statistically and econom‑
ically signiϐicant. In Model 3, the coefϐicient of TFI is
0.823, and it is statistically signiϐicant at the 1% level.
This result directly supports Hypothesis (H1), conϐirm‑
ing that higher trade facilitation in ASEAN correlates
with greater import value of tropical fruits to China.

From an economic perspective, the coefϐicient of
0.823 indicates that a 0.1 unit increase in an ASEAN
country’s TFI corresponds to an approximate 8.23 per‑
cent rise in the value of China’s tropical fruit imports
from that country. This effect holds particular signiϐi‑
cance for tropical fruits due to their perishable nature.
Enhancements in trade facilitation directly mitigate the
core challenges associated with tropical fruit trade. Key
improvements such as expedited customs procedures,
enhanced cold chain infrastructure at ports, andmore ef‑
ϐicient cross‑border logistics collectively reduce spoilage
and quality degradation during transit. These advance‑
ments lower transaction costs for exporters and im‑
porters alike, while ensuring that a greater volume of
higher‑quality produce reaches consumer markets in
China. Consequently, the improved stability and pre‑
served quality underpin the increase in total import
value, underscoring the pivotal role of trade facilitation
in driving bilateral trade ϐlows for tropical fruits.

Model 3’s control variables function primarily to

isolate the core impact of the Trade Facilitation Index
(TFI) : the logarithm of ASEAN country GDP (lnGDPit)
has a coefϐicient of 0.532 (signiϐicant at the 1% level), re‑
ϐlecting how a larger economic scale supports more ma‑
ture tropical fruit production and export supply chains,
thereby stabilizing export volumes to China; the loga‑
rithm of China’s GDP (lnGDPit) has a coefϐicient of 0.725
(signiϐicant at the 1% level), embodying how domestic
economic growth boosts residents’ disposable income
and drives up demand for high‑quality tropical fruits,
in turn increasing imports; the logarithm of geographic
distance (lnDistancei) has a coefϐicient of −0.438 (sig‑
niϐicant at the 1% level), indicating that longer dis‑
tances raise transportation time and costs, which am‑
plify spoilage risks for perishable tropical fruits and
reduce import value; the RCEP implementation vari‑
able (RCEPit) has a coefϐicient of 0.215 (signiϐicant at
the 5% level), representing the additional trade sup‑
port from the agreement’s tariff reductions and rule uni‑
ϐication; and the logarithm of the real exchange rate
(lnExchangeit) has a coefϐicient of −0.187 (signiϐicant at
the 10% level), showing that an appreciation of ASEAN
currencies against the Chinese yuan increases the yuan‑
denominated cost of tropical fruits andweakens Chinese
importers’ purchasing willingness. These control vari‑
able results conϐirm the model’s rationality, and TFI re‑
mains the key driver of growth in China’s tropical fruit
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imports from ASEAN.

4.3. Robustness Checks

To further verify the reliability of the core conclu‑
sionHypothesisH1, this study addsHypothesisH2 focus‑
ing on the sensitivity of the empirical result to variable
measurement andmodel speciϐication. Hypothesis H2 is
deϐined as follows:

H2. The positive impact of ASEAN’s trade facilitation
on China’s tropical fruit import value remains signiϔicant
even when alternative measures of import scale or addi‑
tional control variables are introduced.

H2 is designed to address potential concerns about
“result dependence on speciϐic variable deϐinitions or
model settings”. By testing H2, this study ensures that
the core relationship between trade facilitation and im‑

port value is not accidental or distorted by research de‑
sign choices.

To test H2 and ensure the core ϐinding is not driven
by arbitrary modeling decisions, three distinct robust‑
ness checks were conducted. The results of these tests
are comprehensively summarized in Table 4.

First, the core explanatory variable was replaced
to test whether the conclusion relies on the comprehen‑
sive Trade Facilitation Index (TFI). Instead of the full
TFI, a single‑dimensional index (TFI_Infra) focusing on
infrastructure and logistics efϐiciency was used as the
core variable. Regression results showed that the coef‑
ϐicient of TFI_Infra was 0.512, statistically signiϐicant at
the 1% level. This indicates that even when focusing on
a speciϐic dimension of trade facilitation, its positive im‑
pact on China’s tropical fruit import value remains signif‑
icant, ruling out the possibility that the core conclusion
is driven by the deϐinition of the comprehensive TFI.

Table 4. Results of Robustness Tests.
Robustness Test

Type
Core Explanatory

Variable Dependent Variable TFI
Coefϐicient

Signiϐicance
Level

Sample
Interval

Replace core variable TFI_Infra
(Infrastructure) Import value (USD) 0.512 1% 2014–2024

Adjust sample
interval Comprehensive TFI Import value (USD) 0.796 1% 2014–2019

Alternative
dependent variable Comprehensive TFI Import quantity

(10,000 tons) 0.689 1% 2014–2024

Second, the sample interval was adjusted to ex‑
clude potential interference from external shocks. The
original sample (2014–2024) includes the COVID‑19
pandemic period, which may have distorted trade ϐlows
due to lockdowns and logistics disruptions. To isolate
this impact, the sample was restricted to 2014–2019
(pre‑pandemic period) for reestimation. The coefϐicient
of the comprehensive TFI in this adjusted sample was
0.796, still statistically signiϐicant at the 1% level. This
result conϐirms that the positive relationship between
trade facilitation and tropical fruit imports is not a tem‑
porary phenomenon caused by pandemic‑related fac‑
tors but a stable economic relationship.

Third, an alternative dependent variable was intro‑
duced to test the consistency of the conclusion across
different import scale indicators. The original depen‑

dent variable, “China’s tropical fruit import value from
ASEAN,” was replaced with “China’s tropical fruit import
quantity from ASEAN” (unit: 10,000 t, data from UN
Comtrade Database). Re‑estimation showed that the co‑
efϐicient of the comprehensive TFI was 0.689, signiϐicant
at the 1% level. This proves that trade facilitation not
only increases the value of China’s tropical fruit imports
but also boosts import quantity, conϐirming that the core
conclusion is not limited to the choice of “import value”
as the dependent variable.

All three robustness tests yielded results consistent
with the core ϐinding: the positive impact of ASEAN’s
trade facilitation on China’s tropical fruit imports re‑
mains statistically signiϐicant regardless of variable re‑
placement, sample adjustment, or changes to the depen‑
dent variable. This fully supports H2 and ensures the re‑
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liability of the study’s main conclusion.

5. Conclusions and Policy Implica‑
tions

5.1. Conclusions

This study aims to analyze the impact of trade facili‑
tationmeasures under the Regional Comprehensive Eco‑
nomic Partnership (RCEP) on China’s imports of tropi‑
cal fruits from ASEAN countries. Using panel data of 7
ASEAN countries from2014 to 2024, it constructs a com‑
prehensive Trade Facilitation Index (TFI) and adopts an
extended gravity model with ϐixed effects to test the re‑
search hypotheses. The key conclusions are as follows:

First, the core hypothesis H1 is fully supported: a
higher level of trade facilitation in ASEAN countries signif‑
icantly promotes the growth of China’s tropical fruit im‑
port value. From the results of the ϐinal extended model,
the coefϐicient of ASEAN’s TFI is 0.823 and statistically sig‑
niϐicant at the 1% level. Economically, every 0.1 increase
in ASEAN’s TFI leads to an approximately 8.23% increase
in China’s tropical fruit import value from that coun‑
try. It is crucial to clarify that the term “value‑added ef‑
fect” in this context speciϐically denotes the enhancement
of trade value through reductions in transaction costs,
spoilage, and quality degradation achieved via trade fa‑
cilitation. This conceptualization focuses on the incre‑
mental value retained within the trade ϐlow itself, dis‑
tinct from national‑accountingmeasures like Gross Value
Added (GVA) at the production origin. This ϐinding con‑
ϐirms that improvements in areas such as port infrastruc‑
ture, customs efϐiciency, and digital logistics directly ad‑
dress the critical challenges of time‑sensitivity and per‑
ishability inherent in tropical fruit trade, thereby effec‑
tively boosting cross‑border trade value.

Second, the robustness hypothesis (H2) is con‑
ϐirmed: the positive effect of trade facilitation re‑
mains consistent across varying empirical speciϐications.
Three robustness tests were conducted, including re‑
placing the core explanatory variable with a single‑
dimensional infrastructure index (TFI_Infra), adjusting
the sample period to exclude the COVID‑19 pandemic
by using data from 2014 to 2019, and employing im‑
port quantity as an alternative dependent variable. In all

cases, the coefϐicient of the Trade Facilitation Index (TFI)
retained statistical signiϐicance at the 1% level. This
consistency underscores that the identiϐied relationship
is not a statistical artifact sensitive to speciϐic measure‑
ment choices or external shocks, thereby afϐirming the
high reliability of the core conclusion.

Third, control variables align with basic trade
logic and highlight the unique role of trade facilitation.
ASEAN’s GDP andChina’s GDPboth have positive and sig‑
niϐicant impacts on import value, reϐlecting the roles of
supply capacity and domestic demand respectively. Ge‑
ographic distance has a negative impact, as longer dis‑
tances increase transportation time and spoilage risks
for tropical fruits. RCEP implementation provides addi‑
tional policy support for trade growth, while a stronger
ASEAN currency reduces import competitiveness. How‑
ever, among these factors, the TFI emerges as the most
inϐluential driver of import growth. This underscores a
key contribution of this study: moving beyond the estab‑
lished effects of traditional gravity variables to quantify
the critical role of non‑tariff, facilitation‑oriented mea‑
sures speciϐically for a sensitive agricultural sector.

The study acknowledges a potential limitation re‑
lated to its sample size. While the use of ϐixed effects
and robust standard errors helpsmitigate concerns, and
the ϐindings are robust, a broader sample includingmore
countries or a longer time frame could enhance the gen‑
eralizability of the results in future research. Nonethe‑
less, the ϐindingsprovide compelling evidencewithin the
ASEAN‑RCEP context.

5.2. Policy Implications

Based on the empirical results, this study proposes
targeted policy implications for ASEAN countries, China,
and bilateral cooperation, to further promote the devel‑
opment of tropical fruit trade under RCEP.
5.2.1. For ASEAN Countries: Prioritize Trade

Facilitation in Key Areas
ASEAN countries should prioritize enhancing the

speciϐic dimensions of the Trade Facilitation Index that
most directly impact tropical fruit trade. First, infrastruc‑
ture development requires urgent attention. Investments
should focus on modernizing port cold chain facilities

796



Research onWorld Agricultural Economy | Volume 07 | Issue 02 | June 2026

and cross‑border logistics networks tominimize spoilage
during transportation. For instance, major fruit export‑
ing countries such as Thailand, Vietnam, and Indonesia
could expand cold storage capacity at key ports. Sec‑
ond, streamlining customs procedures is essential. Imple‑
menting digital clearance systems, including online doc‑
ument submission and automated inspection processes,
will signiϐicantly reduce clearance times. This is par‑
ticularly critical for maintaining the quality of perish‑
able tropical fruits. Third, strengthening digital and e‑
commerce capabilities is vital. Expanding secure internet
server coverage and promoting mobile payment systems
can enhance supply chain visibility and operational efϐi‑
ciency. These improvements will enable exporters to re‑
spondmore swiftly to dynamicmarket demands in China.
5.2.2. For China: Strengthen Demand Guid‑

ance and Supply Chain Cooperation
China should leverage its substantial market de‑

mand to optimize bilateral trade with ASEAN countries.
First, stabilize domestic demand for tropical fruits by
supporting the development of retail channels, particu‑
larly fresh food e‑commerce platforms, to broaden con‑
sumer access to ASEAN tropical fruits. Simultaneously,
enhance quality inspection standards to ensure product
safety and consumer conϐidence. Second, strengthen
supply chain collaboration through joint efforts with
ASEAN countries to establish cross‑border logistics cor‑
ridors, including land‑sea intermodal transportation
routes. Such initiatives will help reduce intermediate
costs and improve overall trade efϐiciency. Third, pro‑
vide technical assistance by sharing expertise in cold
chainmanagement anddigital logisticswithASEANpart‑
ners. This support will help enhance their trade facilita‑
tion capabilities, with special attention to the needs of
less developed member states. China should strengthen
demand guidance and supply chain cooperation, con‑
sidering environmental impacts as highlighted in recent
studies on trade‑related degradation [24].
5.2.3. For China‑ASEAN Bilateral Coopera‑

tion: Promote Policy Coordination
and Standard Uniϐication

Bilateral cooperation should prioritize the align‑
ment of trade policies and standards to complement ex‑

isting trade facilitation measures. First, unify tropical
fruit quality standards by establishing a joint certiϐica‑
tion system for key products, particularly durians and
mangos, to minimize redundant inspections and lower
non‑tariff barriers. Second, coordinate the implementa‑
tion of RCEP with trade facilitation initiatives, leverag‑
ing provisions such as mutual recognition of customs
procedures to enhance the efϐiciency of cross‑border
processes [25]. Third, establish a dedicated monitoring
mechanism for tropical fruit trade that enables regular
data sharing on import volumes, prices, and logistics
performance to promptly address supply chain disrup‑
tions.
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