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ABSTRACT
Cassava is a one of important economic crop in Thailand, as it providing substantial cash, employment, renew‑

able energy, and signiϐicantly contributing to agricultural exports. Within the ASEAN region, where Thailand is the
largest exporter of cassava products, the competitive environment has intensiϐied due to regional economic integra‑
tion. This paper examines the competitiveness of Thailand’s cassava exports within ASEAN markets and identiϐies
key factors inϐluencing trade performance. Using secondary time‑series data from 1997 to 2024, this study calcu‑
lates the Revealed Comparative Advantage (RCA) index and applies econometric models to explore the impact of
macroeconomic and market‑speciϐic variables. The ϐindings reveal that Thailand’s cassava export competitiveness
has improved signiϐicantly since 2010, supported by positive contributions from ASEAN’s GDP growth and Viet‑
nam’s cassava price index. Conversely, the Thai cassava price index and exchange rate ϐluctuations negatively affect
competitiveness. These insights provide a foundation for designing strategies and policies to enhance Thailand’s
cassava export performance, ensuring long‑term sustainability and competitiveness in regional and globalmarkets.
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1. Introduction
Cassava is a signiϐicant commercial crop in devel‑

oping countries, particularly in Thailand, where it cov‑
ers the third largest cultivated area, following rice and
maize. Cassava is regarded as a staple food in both in‑
dustrialized and developing nations, serving as a fun‑
damental component of the global diet. In ASEAN, cas‑
sava is not utilized for direct human consumption; it is
mostly employed in food processing, such as for chips
and pellets. Cassava serves as a signiϐicant resource in
various contemporary sectors, including animal feed, al‑
cohol production, bioethanol, culinary sweeteners, and
monosodium glutamate (MSG). Thailand is recognized
as the world’s largest cassava exporter, accounting for
79.56% of the global cassava trade, with an approxi‑
mately 68% of its production destined for export mar‑
kets. This dominance highlights its signiϐicance in Thai‑
land’s agricultural and commercial sectors.

In Thailand, cassava industry provides huge beneϐit
in economic system since it is a source of income and em‑
ployment. It is also used as a renewable energy such as
ethanol. Cassava production in Thailand has expanded
continuously over thepast twodecades,with yielding ap‑
proximately 31 million tons per year. Recently, ASEAN
member countries became major world cassava suppli‑
ers, especially Thailand, Vietnam, and Indonesia. Thai‑
land exports approximately 68% of its cassava products,
ranking as the world’s largest exporter of cassava chips
and pellets. In addition, the collaboration within ASEAN
provides opportunities for Thailand’s cassava export. 
However, the ASEAN also creates a higher competitive
environment in the cassava market.  Thailand needs to
develop a strategy and policy to enhance the compet‑
itiveness of its cassava market. Therefore, this paper
aims to examine the competitiveness of cassava exports
and analyze the factors affecting Thailand’s cassava ex‑
ports in the ASEAN region.

Numerous previous researches focused on the im‑
portance of Thailand’s cassava industry within a global
market. For example, Napasintuwong et al. [1] claimed
that there was demand‑supply gap in Thailand’s cassava
sector, which is inϐluenced by the increasing in imports
of cassava roots and chips from other countries such as
Cambodia and Laos. These imports emphasize that is

thenecessity for sustainable practices andnewsolutions
to enhance Thailand’s cassava supply chain. In addition,
Yue [2] and Ferto and Hubbard [3] highlight the compar‑
ative advantage analysis by using the RCA framework,
while Krugman and Obstfeld [4] emphasize the role of ef‑
fective trade policies in enhancing cassava export com‑
petitiveness. Recently, the study by Statista [5] illustrates
Thailand’s dominant position in the global cassava trade,
despite market volatility and environmental challenges.

Moreover, a study on Thai cassava exports to China
by Sukpanich andWang [6] indicated that Thailandmain‑
tained the highest market share and competitiveness
from 2010 to 2020. These ϐindings align with broader
trends observed in ASEAN markets, where Thailand’s
cassava products remain in high demand. Thailand’s cas‑
sava industry has demonstrated resilience by adjusting
to shiftingmarket environmental conditions and dynam‑
ics, even in the face of variations in export performance.

This paper tries to examine the competitiveness of
cassava export and analyses the factor affectingThailand
cassava competitiveness in the ASEAN. In addition, this
paper employs the RCA technique to identify the eco‑
nomic factors that affect trade competitiveness. The re‑
sults of this study provide policymakers and stakeholder
practical advice on how to make Thailand more compet‑
itiveness in the global cassava market.

2. Literature Review

2.1. Theoretical Framework

This study is based on a multi‑layered theoretical
framework which incorporates the Comparative Advan‑
tage Theory and Heckscher‑Ohlin Trade Models. The
framework links macroeconomic dynamics, regional in‑
tegration, and production efϐiciency to analyze Thai‑
land’s competitiveness in cassava exports.
2.1.1. Comparative Advantage Theory

The theory of comparative advantage, as formal‑
ized by Balassa [7], he describes how countries can take
advantage from international trade by specializing in
the production and exporting products that they have
a lower opportunity cost compared to other countries.
This framework is essential for understanding global
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trade dynamics, as it emphasizes the efϐiciency achiev‑
able when countries focus on industries where they are
most competitive. He developed the concept of Revealed
Comparative Advantage (RCA), which offer an empirical
method to evaluate a country’s comparative advantage
in particular products or industries. Unlike the tradi‑
tional theories that depend on assumptions regarding
to resource endowments and production costs and, the
RCA employs actual trade data to discovers specializa‑
tion patterns. The RCA index is estimated by compar‑
ing the proportion of a speciϐic product in a country’s
total exports to the share of the same product in global
exports. The RCA value greater than 1 can be said that
the country has a comparative advantage in that product,
since it exports value a disproportionately high share rel‑
ative to global trade. The used of the Revealed Compara‑
tive Advantage (RCA) index in this study transcends sim‑
ple identiϐication of competitiveness. The RCA is utilized
to clarify changes in Thailand’s export dynamics from
1997 to 2024.
2.1.2. Heckscher‑Ohlin Model and Factor

Endowments
The Heckscher‑Ohlin (H‑O) framework, which de‑

velopedbyEli Heckscher andBertil Ohlin, provides a the‑
oretical basis for understanding how nations’ factor en‑
dowments and shape their trading patterns. The model
states that countries would export products that rely
on their abundant production factors and import prod‑
ucts that necessitate factors in which they are compa‑
rably scarce [8]. This model is particularly relevant to
Thailand’s cassava industry, which beneϐits from abun‑
dant agricultural resources, including vast arable land,
a favourable tropical climate, and a relatively low‑cost
labour force, enabling cost‑effective cassava production.
This paper supports the H‑O model by presenting that
these plentiful factor endowments are the main source
of Thailand’s competitive advantage in cassava produc‑
tion. Since cassava is a land‑intensive crop, Thailand’s
vast agricultural acreage offers a competitive advantage
over nations with restricted farming areas. Moreover,
the accessibility of inexpensive labour has allowed Thai‑
land to sustain production efϐiciency, hence keeping
costs lower than those of competitors such as Vietnam
and Indonesia. These factor endowments enable Thai‑

land to excel in themanufacture of cassava‑derived prod‑
ucts, such as bioethanol, animal feed, and processed
starch, establishing it as the foremost exporter in the
ASEAN area.

However, Thailand’s cassava industry might not
completely beneϐit from the H‑O framework’s assump‑
tions of perfect factor mobility and substitutability
across industries. Economical resource allocation is
hampered by structural inefϐiciencies, such as anti‑
quated farming methods, poor transportation systems,
and a lack of mechanization. Furthermore, climate vari‑
ability is a considerable problem, as cassava production
is acutely vulnerable to ϐluctuating weather patterns,
pests, and soil degradation [9]. These characteristics indi‑
cate that Thailand’s comparative advantage is notwholly
assured and relies on overcoming these structural prob‑
lems.

Empirical evidence suggests that Thailand must
enhance its factor productivity through investments
in infrastructure, technological innovation, and sus‑
tainable agricultural practices to maintain its compet‑
itive edge. Pongsiri and Kanjanapas [10] highlight the
potential of precision agriculture technologies—such
as GPS‑equipped machinery and real‑time monitoring
systems—to optimize resource use and mitigate envi‑
ronmental risks. Moreover, policies promoting crop di‑
versiϐication and value‑added cassava products, such as
biodegradable plastics and functional food ingredients,
could help Thailand sustain its competitive advantage
beyond low‑cost production.

Despite Thailand’s dominance in cassava exports,
competition from neighbouring countries such as Viet‑
namandCambodia,which are also endowedwith similar
factor resources, continues to pose challenges. Vietnam,
for example, has been investing heavily in improving its
cassava supply chain and developing cost‑efϐicient pro‑
cessing technologies to capture a largermarket share [11].
This underscores the need for Thailand to enhance its
production capabilities and develop resilience strategies
to maintain its leadership position.

In conclusion, while Thailand’s comparative ad‑
vantage in cassava production is well‑explained by the
Heckscher‑Ohlin model, the country’s reliance on tradi‑
tional factor endowments makes it vulnerable to both
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domestic and external challenges. Addressing inefϐicien‑
cies in production infrastructure, adapting to climate
change, and embracing technological advancements are
critical for sustaining long‑term competitiveness in the
global cassava market.

2.2. Empirical Review

Cassava is considered as a signiϐicant agricultural
commodity in Thailand as its diverse economic contri‑
butions. In addition, cassava serves as a major source of
income and employment and is integral to various indus‑
tries, including animal feed, bioethanol, and sweeteners
for food processing. Numerous literatures related to the
issue of cassava especially examined the factors inϐluenc‑
ing cassava’s competitiveness and export performance,
particularly in ASEANmarkets.

The empirical literature in this section offers valu‑
able insights into the principal factors inϐluencing its per‑
formance within ASEAN and global markets by critically
examining previous studies focusing on three main as‑
pects, Thailand’s competitive position in the global cas‑
sava market, the key determinants inϐluencing cassava
export performance, and the future opportunities.
2.2.1. Thailand’s Competitive Position in

the Global Cassava Market
A key component of Thailand’s agricultural econ‑

omy, the cassava industry plays a crucial role in the
nation’s economic development, job creation, and ru‑
ral livelihoods. Thailand, as the foremost supplier of
cassava products, signiϐicantly contributes toworldwide
markets by supplying cassava chips, pellets, starch, and
bioethanol, so creating considerable export proϐits and
improving the nation’s trade balance. The industry sup‑
portsmillions of farmers, particularly in rural areas, pro‑
viding them with a stable source of income and fos‑
tering socio‑economic development. Cassava also con‑
tributes to Thailand’s renewable energy initiatives, as
it serves as a key raw material for bioethanol produc‑
tion, aligning with national energy policies and sustain‑
ability goals. Moreover, the industry’s integration with
regional and international markets through trade agree‑
ments, such as the ASEAN Free Trade Area (AFTA), has
further strengthened Thailand’s competitive advantage,

enabling the country to capitalize on growing global de‑
mand for cassava‑based products.

Several empirical studies highlight Thailand’s dom‑
inance in the global cassava trade, with the country ac‑
counting for approximately 79.56% of the world’s cas‑
sava exports [5] Sukpanich and Wang [6] found that Thai‑
land maintained the highest market share in cassava ex‑
ports to China, its largest trading partner, from 2010
to 2020. This competitive edge has been attributed
to Thailand’s efϐicient production systems, government
policy support, and strong supply chain networks. Simi‑
larly, Yue [2] and Ferto and Hubbard [3] employed the Re‑
vealed Comparative Advantage (RCA) index to examine
Thailand’s comparative advantage in the global cassava
market, concluding that the country has consistently
demonstrated strong export competitiveness relative to
regional competitors such as Vietnam and Indonesia.

However, emerging competitors are progressively
diminishing Thailand’s market share. Zhou and Liu [11]

states that Vietnam’s expansion in cassava exports, sup‑
ported by targeted government policies and improved
production techniques, poses a signiϐicant challenge to
Thailand’s traditional dominance. This ϐinding indicates
that while Thailand retains a competitive advantage,
strategic interventions are necessary to sustain its lead‑
ing position in the face of intensifying competition.
2.2.2. Key Determinants Inϐluencing Thai‑

land’s Cassava Export Performance
Thailand’s competitiveness in exporting cassava

has been found to be signiϐicantly inϐluenced by a num‑
ber of macroeconomic and market‑speciϐic factors. The
study by Napasintuwong et al. [12] indicated that GDP
growth in ASEAN countries as a major factor driving de‑
mand for Thai cassava exports. Greater regional income
levels inϐluencing the use of cassava in industrial pro‑
cesses such as the manufacturing of bioethanol produc‑
tion. The impact of regional economic growth is fur‑
ther supported by regression analyses conducted by Suk‑
panich and Wang [6], which revealed a positive relation‑
ship between ASEAN GDP and Thailand’s RCA index.

Price competitiveness is another signiϐicant factor
affecting ccassava export performance. As the research
by Poramacom et al. [13] claimed that ϐluctuations in the
Thai cassava price index have a direct impact on export
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volumes, higher domestic prices lead to reducing com‑
petitiveness in international markets. The research indi‑
cated that wholesale and FOB prices signiϐicantly inϐlu‑
ence Thailand’s capacity to maintain its export volumes,
emphasizing the need for price stabilization measures.
Similarly, exchange rate volatility has been identiϐied as
a key risk factor of export competitiveness. Choi and
Choi [14] demonstrated that currency ϐluctuations, partic‑
ularly the appreciation of the Thai Baht against the US
Dollar, led to higher export prices, undermining compet‑
itiveness.

Technological advancements also play an impor‑
tant role in enhancing productivity and reducing costs.
Pongsiri and Kanjanapas [10] highlighted the increasing
adoption of precision agriculture technologies, such as
GPS‑enabled machinery and automated processing sys‑
tems, which have improved production efϐiciency and
quality. These innovations have the potential to sus‑
tain Thailand’s competitiveness by reducing production
costs and improving product consistency to meet inter‑
national standards.
2.2.3. Challenges and FutureOpportunities

Although Thailand’s export performance is robust,
the cassava industry is confronted with numerous crit‑
ical obstacles that could impede its long‑term sustain‑
ability. Climate variability and environmental factors
present substantial threats to cassava output and quality.
Khamporn and Lertpatarakomol [9] demonstrated that
unpredictable weather patterns, soil degradation, and
pest infestations have adversely affected production lev‑
els, necessitating the adoption of climate‑resilient agri‑
cultural practices. The study recommended investment
in irrigation infrastructure and crop diversiϐication to
mitigate these risks.

Market diversiϐication is another key challenge
for Thailand’s export performance. According to Won‑
grat and Thammavong [15], Thailand’s heavy reliance
on China and ASEAN markets makes it vulnerable to
economic downturns and trade policy changes. Their
study suggested that developing newmarkets in regions
such as Europe and North America, where demand for
cassava‑based bio‑products is increasing, could provide
Thailand with greater stability and growth opportuni‑
ties.

Furthermore, Thailand’s limited focus on value‑
added cassava products has been identiϐiedas a weak‑
ness in maintaining long‑term competitiveness. The
research by Truong and Khuong [16] pointed out that
cassava‑derived products, such as bioplastics and di‑
etary ϐibers, offer signiϐicant potential for market expan‑
sion and higher proϐit margins. However, Thailand’s cas‑
sava industry remains predominantly focused on low‑
value exports such as chips and pellets. Encouraging in‑
novation and investment in high‑value products could
diversify Thailand’s cassava export portfolio and reduce
dependency on traditional markets.

Overall, the existing empirical literature provides a
comprehensive understanding of Thailand’s cassava ex‑
port competitiveness, emphasizing the country’s strong
market position, the key factors driving export perfor‑
mance, and the challenges that need to be addressed.
Thailand’s leading position in the global cassava trade
is primarily attributed to its cost‑effective production
systems and regional economic integration, which have
facilitated market access and sustained export growth.
Key determinants of competitiveness include regional
GDP growth, which drives demand for cassava products,
price competitiveness that inϐluences Thailand’s ability
to maintain market share against emerging competitors,
and technological advancements that enhance produc‑
tion efϐiciency and product quality. However, several
challenges threaten the long‑term sustainability of Thai‑
land’s cassava exports, including climate risks that im‑
pact yield and quality, exchange rate ϐluctuations that af‑
fect export pricing and proϐitability, and limited market
diversiϐication, which increases the industry’s vulnera‑
bility to economic and policy changes in key importing
countries. Addressing these challenges through strate‑
gic investments in climate‑resilient agriculture, stable
pricing mechanisms, and expansion into new markets
will be crucial for maintaining Thailand’s global compet‑
itiveness in the cassava sector.

3. Materials and Methods
This paper investigates the competitiveness of Thai

cassava exports within the ASEAN countries, utilizing
secondary a spanning from 1997 to 2024. By analysing
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trends and relationships over this extended period, the
study aims to provide updated insights into the factors
inϐluencing the Related Competitive Advantage (RCA) of
Thai cassava. The methodology includes several key
steps: data collection, pre‑processing (including station‑
arity testing), calculation of the RCA index, regression
analysis, and testing for cointegration among the key
variables. The sections below detail these steps.

3.1. Testing for Stationery and Unit Root
Test

Since the research conducted by using secondary
data, it is essential to identify non‑stationary within the
time series data. A standard method for detecting unit
roots was developed by Dickey and Fuller [17]. However,
the original Dickey‑Fuller test (DF test) is only valid if
the error term is shown to be white noise. The DF test
presupposes that the error term is uncorrelated. The er‑
ror term will demonstrate autocorrelation if the depen‑
dent variable in the regressionmodel exhibits autocorre‑
lations. Consequently, they suggested an alternate tech‑
nique to identify a unit root when the error term is un‑
likely to exhibit white noise features. This framework
is often acknowledged as the Augmented Dickey‑Fuller
test (ADF test).

The Augmented Dickey‑Fuller (ADF) test is an ex‑
tension of the Dickey‑Fuller (DF) test, which includes
an additional ρ lag value on the dependent variable to
reduce autocorrelation. This study employed the ADF
method to examine the unit root of each variable in‑
cluded in the model. The equation employed for the ex‑
amination is as follows:

∆yt = δYt−1 +
∑p

i=1
ϕi∆yt−i + ϵt (1)

∆yt = α+ δyt−1 +
∑p

i=1
ϕi∆yt−i + ϵt (2)

Where yt is the time series variable at time t, yt−1 is the
lag of the time series variable, p is the coefϐicient of lag
of the time series, t is time, t = 1, 2…, and ϵ is the dis‑
turbance term which is independent and identically dis‑
tributed (iid) with zero mean and variance.

The hypothesis of ADF testing is the same as the
original DF test. Therefore, the null hypothesis of the
unit root test is that H0: δ = 0 and the alternative hypoth‑
esis is H1: δ < 0

The results of the ADF test will inform the differ‑
encing procedure if necessary. The ADF test will be per‑
formed on the new dataset covering the period from
1997 to 2024. The outcomeswill determinewhether the
variables are integrated at the ϐirst difference (I(1)) or re‑
quire further processing. The ADF process will be tested
by comparing the absolute value of the ADF statistic (t‑
statistic of δ) against the MacKinnon critical value. If the
absolute value of the ADF statistic exceeds the absolute
value of the critical value, the null hypothesis of a unit
root is rejected, indicating that the series is stationary.
If the ADF test statistic is lower than the critical value,
the series is nonstationary. If the time series shows non‑
stationarity at the level, it will undergo ϐirst differencing,
second differencing, and so on. The differencingmethod
will continue until the null hypothesis is rejected.

3.2. Related Competitive Advantage (RCA)

This study utilizes the Related Competitive Advan‑
tage (RCA) index, developed by Danna‑Buitra and Stel‑
lian Ilyas [18] to assess the competitiveness of Thai cas‑
sava exports. The computation spans from1997 to 2024
to assess the export competitiveness of Thai cassava.
The formula for RCA is as follows:

RCA =
Xrt/Xrw

Xt/Xw
(3)

WhereRCA is Related Competitive Advantage
Xrt is Value of Thai cassava exports
Xrw is Value of world cassava exports
Xt is Value of total exports of Thailand
Xw is Value of total world exports

3.3. Regression Model for Factors Affecting
RCA

To assess the factors inϐluencing Thailand’s cassava
export competitiveness, the study employs amultiple re‑
gression analysis model, updated for the data from 1997
to 2024. The model is speciϐied as:

RCA = α0 + α1 ASGDP + α2 CASP+

α3 LnEXC + α4 P + α5 V EIP
(4)

RCA (Related Comparative Advantage) indicates
the relative competitiveness of Thailand’s cassava ex‑
ports in relation to other countries. An RCA exceeding
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1 implies that Thailand has a comparative advantage in
cassava exports, whilst an RCA below 1 denotes a com‑
parative disadvantage. The RCA is calculated using trade
data and the ratio of cassava exports to total global ex‑
ports and Thailand’s total exports.

ASGDP (Gross Domestic Product of ASEAN coun‑
tries) This variable denotes the economic output of
ASEAN countries, which inϐluences the demand for Thai
cassava. An increase in GDP among ASEAN nations has
led to heightened demand for Thai cassava exports, re‑
sulting in elevated RCA values. With an increase in GDP,
consumers and industries in ASEAN countries can ac‑
quire an increased amount of imports, especially agricul‑
tural products like cassava.

CAS_P (Thai CassavaPrice Index)This indexmea‑
sures the local prices of cassava in Thailand. The price
of cassava signiϐicantly impacts export competitiveness,
since high prices may reduce the attractiveness of Thai
cassava in the international market. A rise in the do‑
mestic price of cassava could undermine Thailand’s com‑
petitive advantage, since customers from abroad could
shift to lower priced substitutes. An escalation in CAS_P
would generally yield an adverse impact on RCA, signify‑
ing a reduction in competitiveness.

LnEXC (Exchange rate, THB to USD) The ex‑
change rate between the Thai Baht and the U.S. Dollar di‑
rectly affects the price of Thai export products. An appre‑
ciated Baht increases the cost of Thai exports in world‑
widemarkets, hence reducing Thailand’s export compet‑
itiveness. A depreciated Baht increases the affordabil‑
ity of Thai goods on the global market, hence enhancing
competitiveness. This variable is expected to have a neg‑
ative associationwithRCA, suggesting that an increase in
the exchange rate (a stronger Baht) will reduce the RCA
of Thai cassava.

VEI_P (Vietnam cassava price index) Vietnam is
a signiϐicant competitor to Thailand in the ASEAN cas‑
savamarket. The price of Vietnamese cassava inϐluences
Thailand’s competitiveness; if Vietnamese cassava low‑
ers in cost, it divert purchasers from Thailand, thus de‑
creasing Thailand’s RCA. This variable indicates foreign
competitive pressure from the cassava market in Viet‑
nam. An elevation in VEI_P would typically result in an
augmented RCA for Thailand, dependent on favorable

market conditions in Vietnam that bolster competitive‑
ness.

4. Results
This section delineates empirical ϐindings from the

paper, including the results of the Augmented Dickey‑
Fuller (ADF) unit root test for stationarity, the multi‑
ple regression analysis evaluating factors affecting Thai‑
land’s cassava export competitiveness (RCA), and a thor‑
ough interpretation of the results. Each phase is crucial
for testing the econometric models and understanding
the factors inϐluencing Thailand’s position in the global
cassava export market.

4.1. Unit Root Test Result

This study begins by identifying stationary data for
all variables in the model, as the application of station‑
ary data is an essential requirement for time series anal‑
ysis. The Augmented Dickey‑Fuller (ADF) unit root test
is utilized to assess the stationarity of each variable. The
result of the ADF test are illustrated in Table 1, where
the ϐigures represent the ADF statistic and the numbers
in parentheses denote the optimal lag length of the ADF
statistic.

The results indicate that the null hypothesis of a
unit root cannot be rejected for the majority of vari‑
ables included in the model, with the exception of AS‑
GDP. It can be stated that the majority of variables are
non‑stationary at their level. However, the ADF statistics
at the ϐirst difference of the time series indicate that the
null hypothesis of unit roots can be rejected at the 1%
signiϐicance level for each variable. This indicates that
every variable contained in themodel does not possess a
unit root, or is integrated of order 1 (I(1)). Consequently,
it may be inferred that all variables exhibit stationarity
at the initial difference and are suitable for time series
analysis.

4.2. Related Competitive Advantage (RCA)
of Thai Cassava Exports

The Related Competitive Advantage (RCA) index
was computed annually from 1997 to 2024 to evaluate
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Table 1. Summaries the Result of Unit root test.

Variable ADF Statistic at Level ADF Statistic at First Difference

RCA −0.28 (0) −5.28 (1)*
ASGDP −3.52 (0) * −6.19 (0)*
CAS_P 1.75 (3) −3.67(0)*
VCAS_P −0.53 (3) −4.93 (0)*
LNEXC 2.27 (0) −4.72 (0)*

Note: * indicate the signiϐicance at 0.01 level, the number in ( ) indicates the optimum lag‑length of ADF.

the competitiveness of Thai cassava exports over time.
When compared to other exporting countries, this score
offers a clear picture of Thailand’s position in the world‑
wide cassava market. The RCA index is an essential in‑
dicator for evaluating Thailand’s cassava exports in com‑
parison to global exports, indicating the country’s com‑
petitive advantage or disadvantage in this signiϐicant
agricultural sector. The competitiveness of Thai cassava
exports is seen in Figure 1.

Figure 1. The Related Competitive Advantage index (RCA) of
Thai Cassava Exports value.

Figure 1 illustrates that from 1997 to 2024, Thai‑
land’s RCA for cassava exports demonstrates consider‑
able ϐluctuations, indicative of variations in both do‑
mestic and worldwide market conditions. The data il‑
lustrates that between 1997 and 2009, Thailand’s RCA
constantly remained below 1, indicating a compara‑
tive disadvantage in the globally cassava export market.
The RCA score varied from 0.46 to 0.95, demonstrating
Thailand’s difϐiculties in competing with other cassava‑
producing countries, particularly inAfrica andSoutheast
Asia.

During this period, Thailand faced challenges such
as diminished output and export volumes, which im‑
peded its ability to scale up the industry and improve
export infrastructure. Furthermore, global competition
from other countries such as Nigeria, Indonesia, and

Vietnam, which also increased their cassava production,
it put pressure on Thailand’s export competitiveness.
The unpredictability of global cassava prices further af‑
fected the cost‑competitiveness of Thai cassava goods,
worsening Thailand’s market position.

Between 2010 and 2015, Thailand’s RCA score ex‑
ceeded 1, indicating a transition towards a competi‑
tive advantage in the cassava export industry. This
competitiveness is controlled by several critical aspects.
The enhancement of cassava growing methods, includ‑
ing the implementation of high‑yield varieties and im‑
proved pest management, has improved Thailand’s cas‑
sava production as well as effectiveness. The Thai gov‑
ernment has implemented supportive policies, including
price guarantees, subsidies for farmers, and infrastruc‑
tural expenditures. This decade has witnessed a rise
in global demand for cassava‑derived products, includ‑
ing bioethanol, animal feed, and cassava starch, generat‑
ing new export opportunities, particularly in China and
Europe. These synergies helped Thailand to capitalize
on growing global markets and improve its competitive‑
ness.

From 2016 to 2024, the Thailand’s RCA index con‑
sistently increased, culminating in a peak of 2.47 in 2024,
which is the highest recorded during the study period. It
is signiϐicant strengthening of Thailand’s cassava export
competitiveness. This rise is attributable tomultiple fac‑
tors, including the expansion of signiϐicant export mar‑
kets, with Thailand sustaining robust export relations
with China, Japan, and Europe, with an increasing em‑
phasis on bioethanol production, which has created new
export opportunities. The global movement towards re‑
newable energy, especially for bioethanol production,
has increased the demand for cassava, with Thailand, as
a prominent exporter of cassava for biofuel, beneϐiting
from this trend. Thailand’s ongoing efforts to improve
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production efϐiciency, coupled with favorable exchange
rates, have increased the cost competitiveness of Thai
cassava exports, as demonstrated by the RCA index con‑
sistently surpassing 2.0 from 2017 to 2024, thereby es‑
tablishing Thailand’s position as the leading global cas‑
sava exporter.

Overall, from a time of comparative deϐicit (1997–
2009) to a high comparative advantage beginning in
2010 and lasting into 2024, Thailand’s Revealed Com‑
parative Advantage (RCA) in cassava exports has seen a
dramatic transition. The rise in RCA is due to multiple
factors, including improved production efϐiciency, gov‑
ernmental regulation, and the growing global demand
for cassava‑based products, particularly in bioethanol
and animal feed. Thailand’s strategic focus on expanding
its primary export markets within ASEAN and beyond,
along with its ability to enhance cost competitiveness,
has solidiϐied its position as the leading global supplier
of cassava. Despite heightened competition from other
ASEAN countries, such as Vietnam and Indonesia, Thai‑
land has successfullymaintained its regional dominance
by capitalizing on market trends and using its strengths
in biofuel production. Maintaining Thailand’s leading
position in the global cassava market will require con‑
tinued investments in production technologies, market
diversiϐication, and trade relations.

4.3. Factors Affecting Thailand’s Cassava
Export Competitiveness

In time‑series data analysis, it is essential to test
for cointegration among variables to determinewhether
they have a long‑term equilibrium relationship. In or‑
der determine whether the variables have a long‑term
equilibrium relationship, it is essential to test for cointe‑
gration. Cointegration is a statistical characteristic that
signiϐies if a collection of non‑stationary time‑series vari‑
ables, when integrated separately, exhibit a tendency
to move in unison over time, implying that their rela‑
tionship is consistent in the long term. This is essen‑
tial in econometric modeling, as non‑stationary vari‑
ables may yield false ϐindings if cointegration is not ade‑
quately checked. If the variables are integrated, theymay
or may not exhibit cointegration, indicating that they
could either possess a stable long‑term relationship or

evolve independently over time. In the context of Thai‑
land’s cassava exports, factors such as economic growth
in ASEAN nations, domestic cassava prices, exchange
rates, and regional competitiveness, particularly Viet‑
nam’s cassava prices, may demonstrate long‑term link‑
ages despite short‑term volatility. Consequently, deter‑
mining the cointegration of these parameters facilitates
more precise predictions and analyses of Thailand’s cas‑
sava export competitiveness. This study applied Jo‑
hansen Cointegration to accurately evaluate the long‑
term relationship among these variables. The Johansen
test is an effective method for determining the quantity
of cointegrating relationships among many time‑series
variables. This test analyzes the cointegration of vari‑
ables and estimates the number of cointegrating vectors
within the system. The long‑term relationships between
the model’s variables are indicated by each cointegrat‑
ing vector, which shows that the variables move steadily
and predictably over time.

The Johansen Cointegration Test enables the eval‑
uation of whether the variables inϐluencing Thailand’s
cassava export competitiveness conform to a long‑term
equilibrium, which is important for understanding the
factors affecting export performance and developing in‑
formed economic strategies. The presence of cointe‑
gration indicates that changes in one variable, such as
ASEAN’s GDP or Thai cassava pricing, will likely have
long‑term effects on the competitiveness of Thailand’s
cassava exports, rather than simply causing temporary
ϐluctuations. As a result, the test serves as an essential
tool for evaluating the strong and long‑lasting relation‑
ships between the study’s main variables.

The Johansen Cointegration test results for the
factors inϐluencing Thai cassava exports’ competitive‑
ness are shown in Table 2, which speciϐically looks at
whether the main variables in the model have a long‑
term relationship. The ϐindings suggest that the ex‑
amined variables encompass ASEAN GDP, Thai cassava
prices, currency rates, and Vietnamese cassava prices,
all of which may be interconnected throughout time in
affecting Thailand’s cassava export performance. The
trace statistic for a maximum of 3 cointegrating vectors
is 23.74, notably exceeding the 5% critical limit of 20.26.
The result indicates the existence of three cointegrat‑
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ing vectors, signifying three long‑term equilibrium rela‑
tionships among the variables in the model. This indi‑
cates that the variables analyzed exhibit a consistent co‑
movement across time, implying that their correlation is
not only coincidental but reϐlects a signiϐicant, enduring
relationship.

The existence of three cointegrating vectors is sig‑
niϐicant as it signiϐies that, despite short‑term varia‑
tions or deviations, these variables are interconnected
by long‑term forces that inϐluence their movements col‑
lectively. This indicates that, in the long term, economic
growth in ASEAN nations, domestic cassava prices in
Thailand, currency rate ϐluctuations, and competitive
pricing in Vietnam are interconnected. The test results
highlight the necessity of evaluating these variables col‑
lectively when assessing Thailand’s cassava export com‑
petitiveness, as their interrelations are both immedi‑
ate and enduring, inϐluencing Thailand’s overall market
standing.

The identiϐication of cointegration among the vari‑
ables enhances the validity of the regression model and
its ϐindings. The cointegration of the variables enhances
the reliability of the regression analysis results by in‑
corporating the long‑term correlations among these el‑
ements.

The factors inϐluencing the competitiveness of Thai
cassava exports in this study were analyzed using nor‑
malized cointegration vectors, which represent the co‑
efϐicients of the long‑run relationships among the key
variables. The number in parentheses of to each coef‑
ϐicient indicates the standard error, showing the preci‑
sion of each computed coefϐicient. This analysis indi‑
cates the Related Competitive Advantage (RCA) index as
the dependent variable, inϐluenced by several indepen‑
dent variables: the Gross Domestic Product (GDP) of
ASEAN countries (ASGDP), the Thai cassava price index
(CAS_P), the exchange rate (LnEXC), and theVietnamcas‑
sava price index (VEI_P).

To estimate the long‑term factors that inϐluence
Thailand’s cassava export competitiveness, the coefϐi‑
cients from the cointegration model were normalized
by setting the coefϐicient of RCA to ‑1. Subsequently,
each cointegrating vector was divided by the negative
value of the appropriate coefϐicient. This methodology

allows the vectors to represent the function of RCA and
calculate the long‑term elasticity of the RCA index, in ac‑
cordance with the procedure established by Chowdhury
(1997). The elasticity indicates the percentage change
in the RCA due to a one‑percent change in the relevant
variable, providing critical insight into the long‑termsen‑
sitivity of Thailand’s cassava export competitiveness to
ϐluctuations in essential economic and market factors.

 The result or the long‑term determinants inϐluenc‑
ing Thailand’s cassava export competitiveness are dis‑
played in Table 3, which includes the normalized coin‑
tegrating vectors and their corresponding coefϐicients.
These results demonstrate the extent and direction of
the correlations between RCA and the independent vari‑
ables over the long term, explaining the impact of numer‑
ous economic conditions on Thailand’s competitive po‑
sition in the global cassava market. By comprehending
these long‑term relationships, policymakers and stake‑
holders can make well‑informed decisions regarding
strategies to improve Thailand’s cassava export perfor‑
mance, including altering prices, managing exchange
rate ϐluctuations, or fortifying regional economic connec‑
tions within ASEAN.

The regression analysis results offer signiϐicant in‑
sights into the determinants affecting Thailand’s cassava
export competitiveness. The intercept of 0.743 indicates
that Thailand’s cassava export competitiveness (RCA)
would be at 0.743 when all independent variables are
set to zero, suggesting a modest comparative disadvan‑
tage in cassava exports compared to other producers
worldwide. However, there are a number of important
elements that affect genuine competitiveness. The eco‑
nomic growth in ASEAN countries (ASGDP) exhibits a
positive correlation with RCA, indicated by a coefϐicient
of 0.155, which is statistically signiϐicant at the 1% level
(p‑value = 0.000). This demonstrates the strong corre‑
lation between regional economic expansion and the de‑
mand for Thai cassava products, as the Revealed Com‑
parative Advantage (RCA) of Thai cassava exports in‑
creases by 0.155% for each 1% rise in the GDP of the
ASEAN countries.

The Thai cassava price index (CAS_P) shows a neg‑
ative relationship to the RCA, indicated by a coefϐicient
of ‑0.027 (p‑value = 0.072), which is marginally signif‑
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Table 2. The Johansen Cointegration for factors affecting competitiveness of Thai cassava export.

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**

None *  0.229 163.128 76.972  0.000
At most 1 *  0.898 80.237 50.079  0.000
At most 2 *  0.645 41.375 35.192  0.009
At most 3 *  0.612 23.747 20.261  0.015
At most 4  0.361 7.619 9.164  0.097

* denotes rejection of the hypothesis at the 0.05 level.
**MacKinnon‑Haug‑Michelis (1999) p‑values.

Table 3. Regression Results for Factors Affecting the RCA.

Variable Coefϐicient Standard Error t‑Statistic p‑Value

Intercept 0.743 0.212 3.50 0.001
ASGDP 0.155 0.032 4.84 0.000
CAS_P −0.027 0.015 −1.80 0.072
LnEXC −0.311 0.086 −3.61 0.002
VEI_P 0.084 0.020 4.20 0.000

Adjust R‑square 0.71, F‑statistic 24.93 (p‑value < 0.0001).

icant at the 10% level. This indicates that Thailand’s
export competitiveness diminishes as domestic cassava
prices increase, as elevated prices dissuade foreign buy‑
ers from acquiring Thai cassava. The coefϐicient indi‑
cates that a one‑unit increase in cassava costs leads to
a 0.027 unit reduction in RCA.

The exchange rate (LnEXC) signiϐicantly affects
Thailand’s competitiveness, as indicated by a coefϐicient
of ‑0.311 (p‑value = 0.002). The negative correlation un‑
derscores the impact of currency volatility on Thailand’s
export sector. An appreciation of the Thai Baht elevates
the currency rate, leading to increased expenses for over‑
seas purchasers of Thai cassava and reducing the coun‑
try’s competitiveness. For every1% increase in thevalue
of the Thai Baht against the U.S. Dollar, RCA encounters
a decline of 0.311%.

Finally, Vietnam’s cassava price index (VEI_P) has
a positive effect on RCA, with a coefϐicient of 0.084 (p‑
value = 0.000), indicating that higher cassava prices in
Vietnam reduce competitive pressure on Thailand, thus
beneϐiting its export competitiveness. A 1% increase in
Vietnam’s cassava prices results in a 0.084% improve‑
ment in Thailand’s RCA, reϐlecting how competitive pric‑
ing in neighboring countries affects Thailand’s ability to
attract buyers.

Overall, the regression results highlight the impor‑
tance of both internal factors, such as domestic prices,

and external factors, such as regional economic growth
and exchange rate stability, in determining Thailand’s
cassava export competitiveness. These ϐindings offer im‑
portant implications for policy formulation aimed at sus‑
taining and improving Thailand’s position as a leading
cassava exporter.

5. Discussion
This regression analysis identiϐies the determi‑

nants inϐluencing the competitiveness of Thailand’s cas‑
sava exports. These ϐindings highlight the complex con‑
nection among domestic market conditions, regional
economic development, foreign competition, and ϐluctu‑
ations in exchange rates. The Related Competitive Ad‑
vantage (RCA) of Thai cassava exports is inϐluenced by
internal factors, including domestic prices and produc‑
tion efϐiciency, as well as external factors such as ASEAN
economic growth, exchange rates, and regional competi‑
tion, particularly from Vietnam.

Overall, Thailand’s cassava export competitiveness
is inϐluenced by a combination of economic, market, and
policy‑related factors that impact its ability to sustain a
dominant position in the global market. Understanding
these factors is crucial for developing strategic policies
and interventions to ensure long‑termsustainability and
growth in the cassava sector.
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Economic growth within the ASEAN region signiϐi‑
cantly affects Thailand’s cassava export competitiveness.
The increasing in GDP of ASEAN countries, particularly
China and Vietnam, has led to an increased demand
for cassava‑based products such as starch, bioethanol,
and animal feed. A strong economic performance in
these markets creates opportunities for Thailand to ex‑
pand its exports, while economic downturns can pose
risks. Moreover, Thailand’s domestic economic policies,
including subsidies, price support programs, and invest‑
ment in agricultural infrastructure, play a crucial role in
enhancing production efϐiciency and maintaining com‑
petitiveness. This ϐinding aligns with previous studies
on trade and economic growth, indicating that economic
development in adjacent nations frequently results in el‑
evated trade volumes and heightened demand for agri‑
cultural exports). ASEAN integration signiϐicantly en‑
hances regional commercial linkages, as trade liberaliza‑
tion strengthens economic connections and offers Thai‑
land an expanded market for its cassava exports. The
growth of ASEAN economies has led to an increased de‑
mand for cassava, utilized as mainly a food crop and
for industrial purposes such as bioethanol and animal
feed As a result, Thailand is positioned to beneϐit sig‑
niϐicantly from the current regional economic growth.
Policies that bolster ASEAN economic cooperation, re‑
duce trade barriers, and improve logistics infrastruc‑
ture would strengthen Thailand’s cassava export perfor‑
mance.

The export competitiveness of Thailand is signiϐi‑
cantly inϐluenced by price stability, as seen by an op‑
posite relationship between domestic cassava prices
(CAS_P) and RCA. Price is a key determinant of Thai‑
land’s cassava export performance. Domestic factors
such as production costs, labor availability, and input
prices directly inϐluence the price at which Thai cassava
is offered in international markets. Exchange rate ϐluc‑
tuations, particularly the appreciation of the Thai Baht
against major trading currencies such as the US Dollar,
can reduce Thailand’s price competitiveness by making
exports more expensive. Conversely, depreciation can
provide a temporary advantage. Competition fromother
major cassava‑exporting countries, such as Vietnam and
Indonesia, exerts downward pressure on prices, com‑

pelling Thailand to maintain cost‑efϐicient production
methods to sustain its market share.

This link emphasizes the importance of price sta‑
bility strategies that could mitigate cassava price volatil‑
ity. Improving cassava production efϐiciency through the
adoption of improved varieties, enhanced pest manage‑
ment strategies, and investment in agricultural infras‑
tructure can maintain competitive pricing while ensur‑
ing fair compensation for farmers’ yields. Fuglie [19] as‑
sert that augmenting agricultural productivity in rising
countries like Thailand is necessary for sustaining their
competitive position in global agricultural markets.

The competitiveness of Thailand’s cassava exports
is greatly inϐluenced by the exchange rate between the
Thai Baht and the US dollar (LnEXC). The competitive‑
ness of Thai cassava diminishes in global markets as a
result of the rise of the Thai Baht, leading to increased
costs. This ϐinding aligns with previous studies on
currency ϐluctuations and trade competitiveness, which
have shown that a nation’s export advantage can be com‑
promised by currency appreciation, increasing the cost
of its goods for foreign consumers [14]. The export sec‑
tor of Thailand is very sensitive to currency swings, par‑
ticularly for agricultural items like cassava, where price
competitiveness is crucial. The central bank of Thailand
and export stakeholders must synchronize their mone‑
tary policies to mitigate the adverse effects of currency
volatility. Policy interventions, such as exchange rate sta‑
bilization programs and the promotion of currency hedg‑
ing for exporters, may alleviate the risks associated with
currency volatility

The regression analysis indicates a positive associ‑
ation between the Vietnam cassava price index (VEI_P)
and Thailand’s RCA. Thailand’s export competitiveness
seems to rise concurrently with the pricing of cassava in
Vietnam. Thai cassava exports face less competitivepres‑
sure because of rising prices in Vietnam, consequently
enhancing the attractiveness of Thai products for global
consumers. This ϐinding corresponds with the research
by Truong and Khuong [16], which examined the com‑
petitive dynamics of the cassava market in Southeast
Asia, suggesting that price increases in one country can
beneϐit other producers by reducing regional competi‑
tion. This study indicates that Thailand’s cassava in‑
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dustry must consistently evaluate the pricing strategies
of its regional competitors, particularly Vietnam, to re‑
spond to changes in market dynamics. Furthermore, it
suggests that Thailand could beneϐit from market diver‑
siϐication strategies or regional price coordinationmech‑
anisms that reduce reliance on competitors’ pricingprac‑
tices.

6. Policy Implications for Thai‑
land’s Cassava Export Compet‑
itiveness
The conclusions of this study encompass several

essential policy recommendations for preserving and
improving Thailand’s position as a leading cassava ex‑
porter. Regulations for price stability must be imple‑
mented to manage local price ϐluctuation and preserve
the competitiveness of Thailand’s cassava in global mar‑
kets. The government ought to promote the adoption of
high‑yield, pest‑resistant cassava varieties and support
research and development (R&D) in the cassava sector
to improve productivity and reduce production costs.

Thailand ought to strengthen its economic connec‑
tions within ASEAN and pursue broader market access
beyond the region. By diversifying its export markets,
especially to regions with rising demand for bioethanol
and other cassava‑derived products, Thailand might re‑
duce its susceptibility to market volatility and improve
its export stability.

Furthermore, controlling currency exchange rate
ϐluctuations is crucial for maintaining Thailand’s com‑
petitive advantage. The government ought to implement
monetary policies to stabilize the Baht and reduce ϐluc‑
tuation that negatively affect the cassava export indus‑
try. Furthermore, exporters may be motivated to uti‑
lize hedging instruments to effectively manage foreign
exchange rate risks.

7. Conclusions
This study has examined the key factors inϐluenc‑

ingThailand’s cassava export competitiveness, highlight‑
ing the long‑term relationships among variables such as
ASEAN’s GDP, domestic cassava prices, exchange rates,

and Vietnam’s cassava pricing. The ϐindings indicate
that both internal market conditions and external eco‑
nomic factors signiϐicantly inϐluence Thailand’s cassava
export competitiveness, as assessed by the Related Com‑
petitive Advantage (RCA) index. The positive correlation
between ASEAN’s GDP growth and Thailand’s Revealed
Comparative Advantage (RCA) suggests that regional
economic expansion enhances demand for Thai cassava,
hence improving the nation’s export performance. The
study underscores the adverse effect of domestic cas‑
sava prices on competitiveness, emphasizing the need
for price stability measures to maintain Thailand’s com‑
petitive edge. The currency rates greatly affect Thai‑
land’s export competitiveness, as a higher Baht dimin‑
ishes the nation’s pricing competitiveness in global mar‑
kets.

Competition from Vietnam, an important cassava
producer in ASEAN, was recognized as a factor inϐluenc‑
ing Thailand’s RCA. The expansion of cassava prices in
Vietnamhas a substantial impact on the competitiveness
of Thailand’s exports, suggesting that market behavior
is signiϐicantly inϐluenced by regional price dynamics.
These ϐindings underscore the necessity for Thailand to
monitor and respond to competitive challenges fromsur‑
rounding countries to preserve its position as a leading
global exporter of cassava.

These discoveries have clear implications: The cas‑
sava export sector of Thailand needs emphasize price
stability, regional economic integration, and currency ex‑
change rate management to sustain its competitiveness
in international markets. Policymakers should priori‑
tize advancements in domestic production by investing
in technology, research, and enhanced agricultural prac‑
tices to boost output and reduce costs. Furthermore, ef‑
forts to diversify exportmarkets and reduce dependence
on a restricted number of countriesmay helpmitigate is‑
sues associatedwith price ϐluctuation and global market
instability.

In conclusion, while Thailand has markedly en‑
hanced its cassava export competitiveness, it is impera‑
tive for the country to continually adapt its approach to
the evolving global and regional economic landscape. To
maintain its leadership in the global cassava export mar‑
ket, Thailand must solve the concerns identiϐied in this
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study, particularly by enacting governmental reforms
that ensure stability in pricing, currency, and market
conditions. Future research may investigate the impact
of climate change on cassava production and evaluate
government programs designed to enhance the cassava
sector, thereby offering a more comprehensive under‑
standing of sustaining Thailand’s long‑term competitive
edge.
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