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Abstract: - This study investigates the potential of China-Thailand agricultural trade by analyzing the
competitive strength, influencing factors, and forecasting models for Thai rice exports to China from 1986 to
2021. Using econometric modeling and multiple regression analysis, factors influencing Thai rice exports to
China were identified, including price, GDP, exchange rates, and the impact of the COVID-19 pandemic.
Analytic Hierarchy Process (AHP) were used to analyze consumer preferences and selection factors for Thai
rice. Results showed that Thai rice exports are strongly influenced by China’s GDP, exchange rates, and rice
prices, with the COVID-19 pandemic acting as a significant shock. The AHP analysis recognized quality, cost,
and accessibility factors as primary determinants of Chinese rice import preferences. Thailand’s comparative
advantages arises from its exquisite rice varieties (Jasmine, Glutinous rice) and China’s sustained GDP
increase. Nonetheless, rice exchange policies, lower production yields, and higher logistics costs pose
tremendous constraints on export overall performance.
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1 Introduction to USD 30.32 billion, more often than not driven

Between 1998 and 2018, Thailand’s exports to with the aid of business items (60—70%), with

China improved appreciably from USD 1.77 billion agricultural merchandise contributing 14-30% [1],
[2]. However, World Trade Organization data
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indicate that international change slowed markedly
in past due 2022 amid sizable financial disruptions
[3]. Although global merchandise trade volumes
rose by 3.5% in 2022, forecasts for 2023 were
downgraded to just 1.0%, far below initial
projections, [4]. The International Monetary Fund
emphasizes trade openness as essential for economic
growth, particularly in East Asia, where import
tariffs have declined significantly over two decades,
[5], [6]. Integration of agricultural markets enhances
food availability in climate-affected regions but
redistributes benefits unequally between high- and
low-income economies, [7], [8].

Thailand’s agricultural exports—including rice,
rubber, sugarcane, tapioca, and fruits—contribute
substantially to its GDP and export value, [9].
Thailand’s main agricultural exports to China
encompass rubber, cassava, fruits, and rice. Notably,
the proportion of rice exports declined sharply from
37.9% in 1998 to 10.2% in 2018, even as fruit
exports extended from zero.6% to 18.6%, [10]

[11] although domestic rice supply stays ok,
Thailand faces intensifying opposition from major
exporters which includes Vietnam and USA.
Concurrently, China’s pursuit of rice self-
sufficiency has similarly constrained import call for
[12], [13]. These dynamics spotlight the want to re-
examine Thailand’s exchange competitiveness and
develop centered techniques to sustain its rice
export overall performance, [14], [15], [16].

2 Literature Review

Thailand exports rice to China due to its
comparative advantages—favorable agro-climatic
conditions and lower labor costs—enhancing
production efficiency, [16]. Although China is a
significant rice producer, it imports Thai rice to
satisfy domestic demand and secure reserves [16].
This trade pattern displays Ricardo’s idea of
comparative advantage, in which countries export
items they produce enormously extra successfully
and import those less successfully produced, [17].
Thailand profits from export-pushed income, whilst
China complements food protection, each results
inspired with exchange rate fluctuations, labor cost
differentials, and evolving trade policies.

2.1 Thailand (ASEAN) and China Trade

Thailand’s trade relations with China and ASEAN
are historically rooted, tracing back to the Han and
Tang dynasties, and were formally reestablished in
1975 following a hiatus in 1949, [18]. Milestones
such as ASEAN+3 (1997), China’s WTO accession
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(2001), and the establishment of the China—ASEAN
Free Trade Area (2002) have substantially regional
economic integration, [19]. Contemporary projects,
together the Belt and Road and the China~ASEAN
Expo, in addition improve collaboration in
agriculture and logistics, [20].

2.2 International Rice Trade

Urban Chinese consumers, mainly in cities like
Chengdu, demonstrate a robust preference for Thai
Hom Mali rice, attributing their picks to its premium
flavor and texture, frequently related to higher
income and educational attainment stages, [21],
[22]. Consumer willingness to pay is in addition
inspired by attributes such as grain colour, aroma,
and brand reputation, [23]. Policy professionals
advise transitioning from generalized price controls
to focused subsidies and streamlined supply chains
to bolster food security, enhance trade sustainability,
and reinforce food safety, decorate trade
sustainability, and growth resilience in opposition to
nearby and environmental vulnerabilities, [23], [24],
[25], [26], [27], [28], [29].

2.3 Rice situation in Thailand

From 2000 to 2018, Thailand’s paddy cultivation
area fluctuated between 9.3 and 12.0 million
hectares, attaining its lowest factor in 2002 (9.65
million ha) and peaking in 2011-2012 (11.95
million ha), [30]. Annual production ranged from
25.84 million tons in 2000 to a high of 38.1 million
tons during 2011-2012 [30]. Yield performance
stepped forward steadily, rising from 2.61 tons/ha in
2000 to a peak of 3.19 tons/ha in 2011 and 2012,
with averages between 2.8-3.1 tons/ha throughout
the period, [31].

2.4 Rice Situation in China

China’s harvested paddy area during 2000-2018
fluctuated between 26.5 million hectares (2003) and
30.78 million hectares (2015), with production
efficiency enhanced by effective on-the-job training
and delivery methods, [32]. Annual output ranged
from 160.65 million tons (2003) to 212.67 million
tons (2017), influenced by market demand and
supply conditions, [31], [32]. Yields consistently
exceeded 6 tons/ha, reaching a peak of 7.03 tons/ha
in 2018, [33]. Compared to Thailand, China’s paddy
productivity was consistently higher during this
period, [33].

Despite increased output post-2010, China
failed to meet safety stock levels, particularly
between 2000-2006, necessitating growing imports
from 2012 onward, [34], [35]. In 2017, China’s rice
imports reached a peak of almost 6 million tons,
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with annual imports constantly exceeding 4 million
tons among 2015 and 2018. In 2016, Vietnam and
Thailand emerged as important suppliers, with
Thailand contributing 20.4% of overall rice imports.
In case of rice trade policy reforms in China,
following WTO accession, China exempted rice
exports from VAT in 2002 and abolished export
subsidies by 2004, [36], [37]. These reforms
contributed to export declines, despite price
increases in 2008 to stabilize the global market,
[38].
2.5 The Requirement for Thai Rice
Imported from Thailand to China
Importing rice into China from Thailand requires a
range of documentation, including a trade contract,
commercial invoice, packing list, certificate of
origin, planting inspection certificate, and quota
certificate. The tariff rate is 1% for quota rice and
65% for non-quota rice, [39].
2.5.1 Inspection and Quarantine Requirements
for Rice Imported from Thailand
Thailand exports brown, white, and broken rice to
China under rigorous food safety and phytosanitary
regulations. Exporters are required to register
processing facilities and adhere to China’s
quarantine protocols, [40]. Shipments must be pest-
and contaminant-free, devoid of soil, and
accompanied by valid phytosanitary and fumigation
certificates. Packaging must utilize clean, unused
materials and include accurate labelling in
compliance with import standards. Transport
vehicles must avoid contamination, and exporters
must follow documentation and procedural
standards set by China’s quality inspection agency,
[41], [42].

2.5.2 Requirements on Labels, Packaging,
Inspection, and Quarantine of Imported
Thai Rice
Importers must obtain a rice business license and a
health certificate. A 1% import tariff applies to
quota rice, while non-quota imports are subject to a
65% tariff and a 13% VAT, [43]. The Ministry of
Commerce issues the Tariff Quota Certificate, and
label approval is required before customs clearance,
[44].

2.6 Thailand - China Rice Trade

Rice continues to be a essential component of
Thailand’s agricultural exports, producing a trade
value of THB 180,270 million in 2018, [45].
Bilateral rice trade with China grew drastically from
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250,000-300,000 tons throughout 2000-2002 to 10—
11 million tons in 20162018, representing about 9—
10% of overall trade volume, [11]. Although export
volume declined by 16.75% in 2018, China remains
a strategic market, sourcing 78% of its rice imports
from Vietnam and Thailand, [46]. Jasmine and
white rice accounted for over 60% of total export
value and 50% of volume. Jasmine rice prices rose
180% from 2002 to 2018, while white rice prices
grew 109%. Thai rice exports declined between
2007-2011 due to contamination concerns and the
Thai rice pledging policy.

2.7 Research on Analytic Hierarchy Process
(AHP)

The Analytic Hierarchy Process (AHP) is both a
problem-solving framework and a theory of
measurement that enables structured decision-
making through hierarchical modeling and pairwise
comparisons, [47], [48]. It captures expert
judgments to prioritize elements, evaluate
consistency, and handle complex problems using
both logic and subjective input, [49], [50]. AHP has
been applied to assess critical success factors in
China-Thailand e-commerce logistics [51], and to
rank hydropower development alternatives in Nepal
using multidimensional criteria across social,
economic, environmental, political, and technical
domains, [52]. Pairwise weighting is calculated
using Saaty’s standardized comparison scale.

3 Research Methodology

This study applies quantitative methods using
secondary data from econometric modeling and the
Analytic Hierarchy Process (AHP), [53]. It draws on
datasets from official sources, including the Bank of
Thailand, FAO, and China’s National Bureau of
Statistics, covering 1986-2021. Econometric
analysis examines Thai rice export volumes to
China through multiple regression using GDP,
exchange rates, production, and interest rates as
variables, evaluated via F-statistics, p-values, and
R%. AHP ranks export criteria—quality,
accessibility, and finance—based on stakeholder
input, enabling a strategic assessment of Thai rice
export competitiveness, [53].

4 Results and Analysis

The data employed in this study are derived from
authoritative statistical agencies in both Thailand
and China, encompassing a range of key economic
and trade variables. These include the value of Thai
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rice exports, average export price, gross domestic
product (GDP), GDP per capita, population,
exchange rate, interest rate, production volume, and
agricultural yield, spanning the period from 1986 to
2021, [54]. Eonometric modelling (multiple
regression) has been employed to analyze the
interdependencies among key variables.

This study investigates the determinants of Thai
rice export volume (vol, tons) application a ambit of
macroeconomic and trade-related variables.. Key
independent variables include export value (val),
average export price (pc), GDP and population of
China and Thailand (gd_ch, gd th, pp_ch, pp_th),
and GDP per capita (gc_ch, gc th). The model
additionally incorporates exchange rates
(Yuan/USD, Baht/Yuan, Baht/USD), interest rates,
rice production volumes, and yields for both
countries. To account for external shocks, a binary
variable (cv) captures the presence of the COVID-
19 pandemic, coded as 1 during affected years and 0
otherwise.

The results (Table 1, Appendix) is shown that
the model accounts for 83.6% of the variation in
Thai rice exports to China, with an adjusted R-
squared of 0.6814. Among the statistically
significant predictors, Thailand’s GDP exhibits a
negative effect (coefficient: —0.3358), while GDP
per capita shows a positive relationship (coefficient:
0.0241) with export volume. Exchange rates
(Yuan/USD and Baht/Yuan) are positively
correlated with rice exports, while Chinese rice
yield exerts a significant negative effect (-6.9868).

Independent variable is Thai rice exported
volume (tons). Three dependent variables are
Average Thai rice exported price (USD), China
Gross Domestic Product (billion USD), and
Exchange rate (Baht/Yuan). Moreover, dummy
variable is COVID pandemic (1 when happened, 0
when not).

Additional analysis (Table 2) identifies four
critical predictors: average Thai rice export price
(-1356.083), China’s GDP (1.141464), the
Baht/Yuan exchange rate (-108181.9), and COVID-
19 (-657547.4). Forecasting scenarios using GDP
projections from Statista (2023) and exchange rates
from WalletInvestor (2023) indicate expected GDP
growth rates between 2.99% and 5.24%, and an
exchange rate increase to 5.977% by 2028.

According to the forecasted macroeconomic
data presented in Table 3 and Table 4, China’s
projected GDP growth and the Baht/Yuan exchange
rate for the years 2024 and 2028 serve as critical
inputs for modeling Thai rice export volumes. The
forecasting model analyzes these variables to project
future Thai rice export volumes under different

E-ISSN: 2224-2899

341

Boonsub Panichakarn, Supakyada Kulthunyahirun,
Liurong Pan, Sethasilp Inthanon,
Supavanee Thimthong, Ponnapa Musikapun

scenarios, including scenario USD 20 reduction in
average export price in 2024, assuming non-
pandemic-related disruptions.

Table 2. Multiple Regression Output
Multiple Regression Output

Source SS df MS Number of obs = 36

F(6,29) = 8.58

Model 2.2025¢+12 4 5.5063e+11 Prob>F = 0.0001

Residual | 1.9888e+12 31 6.4154e+10 R-squared = 05255

Ad) R-squared = 04643

Total 4.1913e+12 35 1.1973e+11 Root MSE = 2.5e+05
vol | Coefficient  Std. emr. t P>t [95% conf. interval]

pe| -1356.083 2752044 -4.93 0 -1917.366 -794.8002

gd ch| 1.141464 02088474 547 0 0715517 1567411

ex by | -1081819 46411 233 0.026 2028378 -13526.08

ov | -6575474 2378067 2.77 0.009  -1142557 -172537.5

cons | 1284451 281851 456 0 7096117 1859290

Source: created by the authors

The forecasting equation (1) integrates these
variables to estimate Thai rice export volumes for
years such as 2024, under scenarios like a USD 20
price reduction in the absence of a pandemic.
vol
= —1356.083Apc + 1.141464Agd
— 108181.94ex;, — 657547.4Acv

+ 1284454 (D
Table 3. The forecasted GDP of China for the Year
2022 to 2028.

Year The forecasted China GDP (billion USD)
2022 17,820.46 x 1.0299 = 18,353.29
2023 18,353.29 x 1.0524 = 19,315.00
2024 19,315.00 x 1.0448 = 20,180.31
2025 20,180.31 x 1.0408 = 21,003.67
2026 21,003.67 x 1.0396 = 21,835.42
2027 21,835.42 x 1.0362 = 22,625.86
2028 22,625.86 x 1.0344 = 23,404.19

Source: created by the authors

Table 4. The forecasted values of China’s GDP and
the Baht/Yuan exchange rate for 2024 and 2028

Year China GDP Exchange rate
(Baht/Yuan)

2024 20,180.31 5.301

2028 23,404.19 5.977

Source: created by the authors
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Table 5. The projected Thai rice exported volume of
2024 and 2028 with and without the COVID

pandemic
Changing Year
average Thai 2024 2028
rice exported
price (USD)
Without the COVID pandemic
-50 1,390,648.86 2,125,115.35
Changing Year
average Thai 2024 2028
rice exported
price (USD)
-20 1,349,966.37 2,084,432.86
0 1,322,844.71 2,057,311.20
+20 1,295,723.05 2,030,189.54
+50 1,255,040.56 1,989,507.05
With the COVID pandemic
-50 733,101.46 1,467,567.95
-20 692,418.97 1,426,885.46
0 665,297.31 1,399,763.80
+20 638,175.65 1,372,642.14
+50 597,493.16 1,331,959.65

Source: created by the authors

The forecasted value is an export volume of
approximately 1,349,966.37 tons. In Table 5,
scenario-based projections combined the effects of
price fluctuations and disruptions, particularly the
COVID-19 pandemic. Overall, rising Chinese GDP
and a decreasing Baht value are supported Thai rice
exports, although the impact of pandemic continues
to pose significant constraints on growth potential.

4.1 Analytic

Results
The Analytic Hierarchy Process (AHP) results,
detailed in Figure 1, reveal that quality is the
primary determinant in Thai rice product trading
decisions, receiving a dominant weight of 53.90%,
followed by financial factors at 31.50% and
accessibility at 14.60%.

7000%

Hierarchy Process (AHP),

60.00%

50.00%

4000%
3000%
2000%
10.00%

0.00%

Quality Finance Accessibility
Criterion of rice products trading selection

Fig. 1: The results of AHP for rice products trading

selection
Source: created by the authors
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Fig. 2: The results of AHP for quality criteria

Source: created by the authors

In the quality critiria (Figure 2), consumers
placed the highest importance on health attributes,
with 36.40%, followed by hygiene (34.30%), taste
(21.00%), and stability (8.30%). In criteria of
finance (Figure 3), product cost was the primary
concern (47.80%), ahead of logistics costs
(34.10%), tariff cost (10.40%), and exchange rate
(7.70%). In criteria of accessibility (Figure 4),
product availability ranked first (49.00%), with
market access (24.40%), e-commerce (16.90%), and
nationalism (9.70%) respectively. These findings
highlight the importance of healthy products,
product cost, and product availability to enhance
competitiveness in the international rice trade
market.

70.00%
60.00%

50.00%

40.00%
3000%
2000%

0.00%

Percentage

Product cost Logistics cost Tariffcost Exchange rate
Criterion of finance

Fig. 3: The results of AHP for finance criteria

Source: created by the authors
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50.00%

]
40.00%
£
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20.00%

10,00% i
0.00%

Availability Market access e-Commerce Nationalism
Criterfon of accessibility

Fig. 4: The results of AHP for accessibility criteria

Source: created by the authors

Volume 23, 2026



WSEAS TRANSACTIONS on BUSINESS and ECONOMICS
DOI: 10.37394/23207.2026.23.25

Table 6 shows the consistency results of Rice
products trading selection, quality criteria, finance
criteria, and accessibility criteria. Every factor have
value less than 0.1 that means all factors pass the
criteria.

Table 6. Consistency results

Factor Consistency Criteria
Value
Rice products trading 0.01 Pass
selection

Quality criteria 0.02 Pass

Finance criteria 0.03 Pass
Accessibility criteria 0.01 Pass
Source: created by the authors
5 Discussion, Conclusion and

Implication

This study identifies key economic and market
factors influencing Thailand’s rice exports to China.
Key factors include international rice prices,
China’s GDP growth, and the Baht/Yuan exchange
rate. A weaker Baht effects price competitiveness,
while China’s economic expansion and stronger
currency increase import demand. In addition, The
COVID-19 outbreak has impacted trade, making the
risk of agricultural exports vulnerable to the impact
of the international economic crisis..

Thailand’s domestic economic growth also
affects export. As incomes rise, domestic
consumption shifts toward higher-quality and
processed rice, impacting supply availability. Data
from provinces such as Guangdong, Yunnan,
Fujian, and Zhejiang indicate that Chinese
consumers prioritize health, hygiene, taste,
availability, and accessibility, especially through e-
commerce. Maintaining product quality and
improving supply chain efficiency are therefore
crucial to long-term competitiveness.

Theoretically, the study contributes to
international trade education and research by
integrating econometric modeling with the Analytic
Hierarchy Process (AHP) to examine agricultural
and trade between emerging markets. The study
corroborates  traditional trade theories while
demonstrating the increasing importance of non-
economic influences such as consumer behavior and

pandemics.
Strategically, Thailand needs to manage
exchange rate volatility, invest in logistics

infrastructure and digital trade, and align its export
offering with Chinese consumer demand. Increasing
rice variety diversity and enhancing supply chain
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resilience are crucial to sustaining Thailand's market
in China.

6 Limitations and Future Research

Directions

This study provides meaningful insights but is
limited by its reliance on historical macroeconomic
data, which may not fully capture evolving factors
such as policy reforms, climate change,
technological disruption, and geopolitical shifts.
Key aspects—including government support, trade
agreements, and digital trade—remain
underexplored. Future research should integrate
real-time market data, stakeholder perspectives, and
climate modeling, with particular emphasis on
digital platforms and shifting consumer behavior
among younger Chinese demographics.
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APPENDIX
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Supavanee Thimthong, Ponnapa Musikapun

Table 1. Regression Analysis

Source SS df MS Number of obs = 36
F(17, 18) = 5.40
Model 29.26442 17 1.72143647 Prob > F = 0.0004
Residual 5.73558048 18 .31864336 R-squared = 0.8361
Adj R-squared = 0.6814
Total 35.0000004 35 1.00000001 Root MSE = .56449
zvol Coef. Std. Err. t P>t [95% Conf. Interval]
pc -.0012137 .001329 -0.91 0.373 -.0040058 .0015784
gd_ch .0058053 .0037985 1.53 0.144 -.002175 .0137856
gd _th -.3358131 .1105055 -3.04 0.007 -.5679765 -.1036497
pp_ch .0394008 .0277272 1.42 0.172 -.0188518 .0976535
pp_th -.3748719 .3845589 -0.97 0.343 -1.1828 .4330564
gc_ch -.0073482 .0053412 -1.38 0.186 -.0185696 .0038732
gc_th .0240973 .0083082 2.90 0.010 .0066424 .0415522
ex yd 2.004019 .629524 3.18 0.005 .6814383 3.3266
ex by 3.065214 1.012407 3.03 0.007 .9382257 5.192201
ex _bd -.0859297 .2234706 -0.38 0.705 -.555424 .3835645
in ch .0459552 .2008221 0.23 0.822 -.3759563 .4678667
in th -.1106199 .1386838 -0.80 0.435 -.4019838 .180744
pd ch .1042088 .0407092 2.56 0.020 .0186819 .1897356
pd_th -.0808632 .1158413 -0.70 0.494 -.3242366 .1625103
yi ch -6.98675 2.560652 -2.73 0.014 -12.36648 -1.60702
yi th .8105039 2.41244 0.34 0.741 -4.257845 5.878853
cv -1.753941 1.158154 -1.51 0.147 -4.187134 .6792507
_cons -35.79421 22.71049 -1.58 0.132 -83.50717 11.91876
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