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ABSTRACT
This study investigates the complex relationship between tourism development and agricultural economic

transformation using panel data from China and ten ASEAN countries (2000–2024). Various econometric methods
are employed to establish causal relationships while considering potential endogeneity and spatial dependencies.
The ϐindings reveal that for every one percentage point increase in tourism revenue relative to GDP, agricultural
labor productivity increases by 2.8%. This indicates that the growth of tourism not only enhances agricultural
productivity but also drives the optimization and upgrading of industrial structure, thereby improving overall eco‑
nomic efϐiciency. The main mechanisms driving this relationship include market integration, resource reallocation,
and knowledge transfer, with the indirect impact of knowledge transfer being the most signiϐicant (23.7%). The
relationship exhibits signiϐicant heterogeneity across different levels of economic development, demonstrating an
inverted U‑shaped pattern, with the most pronounced effects observed in economies with middle to high‑income
levels. Countries where the agricultural sector accounts for 10–20% of GDP and that have integrated policy en‑
vironments show the strongest connections between tourism and agriculture during tourism development or in‑
tegration phases, also promoting industrial structure upgrades. This relationship remains signiϐicant in multiple
robustness tests. Theoretically, this study provides a clearmechanismby establishing an integrated framework that

*CORRESPONDING AUTHOR:
Sivalap Sukpaiboonwat, Faculty of Economics, Srinakharinwirot University, 114 Sukhumvit 23, Bangkok 10110, Thailand; Email:
sivalap@g.swu.ac.th

ARTICLE INFO
Received: 13 March 2025 | Revised: 22 April 2025 | Accepted: 30 April 2025 | Published Online: 4 July 2025
DOI: https://doi.org/10.36956/rwae.v6i3.1852

CITATION
Wu, Q., Ratniyom, A., Sukpaiboonwat, S., 2025. The Impact of Tourism Development on Agricultural Economic Transformation
and Industrial Structure Upgrading in China‑ASEAN Region. Research on World Agricultural Economy. 6(3): 138–158. DOI:
https://doi.org/10.36956/rwae.v6i3.1852

COPYRIGHT
Copyright © 2025 by the author(s). Published by Nan Yang Academy of Sciences Pte. Ltd. This is an open access article under the Creative
Commons Attribu tion‑NonCommercial 4.0 International (CC BY‑NC 4.0) License (https://creativecommons.org/licenses/by‑nc/4.0/).

138



Research onWorld Agricultural Economy | Volume 06 | Issue 03 | September 2025

links tourism, agricultural transformation, and industrial structure upgrading. In practice, it offers evidence‑based
guidance for policymakers to utilize tourism to promote sustainable agricultural modernization and the advanced
and rationalized industrial structure in the China‑ASEAN region.
Keywords: Tourism Development; Agricultural Transformation; Industrial Structure Upgrading; China‑ASEAN Re‑
gion; Knowledge Transfer

1. Introduction

Tourism and agriculture represent pivotal sectors
in the economic landscape of the China‑ASEAN region,
with their interconnection increasingly recognized as a
catalyst for sustainable development. This paper inves‑
tigates the complex relationship between tourism devel‑
opment and agricultural economic transformation in the
China‑ASEAN region, addressing a critical gap in under‑
standing how tourism can drive structural changes in
agricultural economies and industrial upgrading.

The China‑ASEAN relationship has witnessed sig‑
niϐicant strengthening of tourism cooperation in recent
decades. Tourism cooperation has evolved into a mul‑
tidimensional structure encompassing policy coordina‑
tion, market integration, and cultural exchange, facili‑
tated by initiatives such as the ”ASEAN Tourism Strate‑
gic Plan” and the ”China‑ASEAN Free Trade Area Agree‑
ment” [1]. ASEAN tourismdevelopment strategies extend
beyond economic objectives to encompass regional se‑
curity and stability, particularly in the South China Sea
region [2]. The tourism service trade network between
these regions has become increasingly robust, reveal‑
ing growing density and complexity in tourism relation‑
ships [3]. These patterns are shaped by both economic
imperatives and geopolitical considerations, with geopo‑
litical risk factors signiϐicantly inϐluencing tourism eco‑
nomic relationship networks in the region [4].

Despite the economic signiϐicance of both sectors,
the potential of tourism‑agriculture linkages for promot‑
ing agricultural modernization and industrial upgrad‑
ing remains substantially underexploited. The nexus be‑
tween these sectors offers promising pathways for sus‑
tainable development through market integration, re‑
source reallocation, and knowledge transfer. For China
and ASEAN countries, understanding this relationship
takes on particular signiϐicance given the ongoing trans‑

formation in Southeast Asian agriculture and broader
structural shifts across developing Asia. In the China‑
ASEAN context speciϐically, recent agricultural trade lib‑
eralization has profound implications for agricultural
practices and competitiveness, creating both challenges
and opportunities for tourism‑driven agricultural trans‑
formation.

The problem this research addresses is threefold.
There is limited understanding of the speciϐic mecha‑
nisms through which tourism development inϐluences
agricultural transformation in diverse developmental
contexts. While previous studies have documented gen‑
eral economic impacts of tourism, the transmission path‑
ways to agricultural economies remain underspeciϐied.
Empirical evidence on the magnitude and direction of
tourism’s impact on agricultural productivity, diversiϐi‑
cation, and value creation is insufϐicient, particularly in
the China‑ASEAN context. The heterogeneous effects of
tourism development across different economic devel‑
opment levels, initial agricultural conditions, and policy
environments remain largely unexplored, limiting the
applicability of existing research for context‑speciϐic pol‑
icy design.

This study addresses these problemsbydeveloping
a comprehensive theoretical framework that identiϐies
three primary mechanisms through which tourism de‑
velopment affects agricultural transformation: market
integration, resource reallocation, and knowledge trans‑
fer. Using panel data from China and ten ASEAN coun‑
tries spanning 2000–2024, this research employs multi‑
ple econometric approaches to establish causal relation‑
ships while accounting for potential endogeneity and
spatial interdependence. The research examines both di‑
rect effects and the heterogeneity of impacts across dif‑
ferent economic development levels, initial agricultural
conditions, and policy environments.

By investigating the mechanisms and heteroge‑
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neous effects of tourism‑driven agricultural transforma‑
tion, this research aims to make three primary contri‑
butions. It develops an integrated conceptual frame‑
work connecting tourism with agricultural transforma‑
tion through clearly deϐined pathways. It provides em‑
pirical evidence on the relative importance of differ‑
ent mechanisms across various contexts. It generates
valuable insights for policymakers seeking to leverage
tourism for sustainable agricultural modernization and
industrial structure upgrading across the China‑ASEAN
region. The ϐindings will inform strategic integration
of tourism and agricultural policies tailored to speciϐic
developmental contexts, promoting agricultural trans‑
formation and industrial upgrading while enhancing re‑
gional economic integration.

2. Literature Review

The relationship between tourism development
and economic transformation has gained increasing
scholarly attention, particularly as countries seek diver‑
siϐied pathways for sustainable development. Within
this broader research landscape, understanding how
tourism inϐluences agricultural economies and indus‑
trial structure upgrading represents an area of signiϐi‑
cant theoretical and practical importance.

Tourism and agriculture represent complementary
pathways for sustainable development, yet their inte‑
gration often falls short of potential. Asiedu and Gbe‑
dema demonstrated this underexploited relationship in
their analysis of Ghana’s tourism‑agriculture linkages [5],
where substantial economic opportunities remain unre‑
alized despite obvious complementarities. This inter‑
connection varies signiϐicantly across geographical con‑
texts, as evidenced by Vourdoubas in Crete and Raihan
in the Philippines, extending beyond economic dimen‑
sions to encompass intellectual capital efϐiciency and
sustainable growth patterns [6, 7]. Xu et al. substantiated
this through comparative analysis of intellectual capi‑
tal efϐiciency across agriculture, tourism, and renewable
energy sectors, highlighting distinctive synergies that
emerge at these sectoral intersections [8].

Understanding agricultural transformation pro‑
cesses provides essential context for analyzing tourism’s

potential impact. Birthal et al. documented the pro‑
found transformation underway in Southeast Asian agri‑
culture, while Briones and Felipe situated these changes
within broader structural shifts across developing Asia,
highlighting the declining share of agriculture in GDP
while emphasizing its continued importance for employ‑
ment and food security [9, 10]. Amare et al. provided
micro‑level insights into diverse transformation path‑
ways [11], identifying heterogeneous trajectories inϐlu‑
enced by initial conditions, policy environments, and ex‑
ternal drivers.

Rural tourism development represents a concrete
manifestation of the agriculture‑tourism relationship.
Wilson et al. identiϐied critical success factors for ru‑
ral tourism development that could inform tourism‑
driven agricultural transformation [12]. Gartner ana‑
lyzed rural tourism development patterns in estab‑
lished economies [13], providing valuable comparative in‑
sights for emerging markets in the China‑ASEAN region.
Vanslembrouck et al. demonstrated bidirectionality in
agriculture‑tourism relationships [14], showing how agri‑
cultural landscapes affect tourism appeal while tourism
simultaneously inϐluences agricultural practices. Re‑
cent disruptions have emphasized agriculture’s contin‑
uing importance in national economies, as Beckman
and Countryman documented through COVID‑19 im‑
pact analysis, while Comerio and Strozzi highlighted
tourism’s multidimensional economic impacts [15, 16].

The agriculture‑tourism linkage has global rele‑
vance with important local speciϐicities. Fischer estab‑
lished this through comparative analysis of global pat‑
terns and local evidence from South Tyrol [17]. This syn‑
ergy offers sustainable development pathways through
open innovation and industrial coupling, as demon‑
strated by Qiu et al. in their study of traditional agri‑
cultural areas [18]. The effectiveness of this synergy has
been validated in specialized contexts such as wine re‑
gions, as Trigo and Silva documented in Portugal’s Douro
region [19]. Agritourism provides a concrete demon‑
stration of this relationship, with documented socio‑
economic impacts in diverse regions, from Bwana et
al.’s study in Kenya to Das and Rainey’s analysis in
Arkansas [20, 21].

In the speciϐic China‑ASEAN context, agricultural
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trade liberalization through the China‑ASEAN Free
Trade Agreement has signiϐicantly inϐluenced agricul‑
tural practices, as Nie et al. demonstrated through their
analysis of impacts on domestic fertilizer use [22]. Hoang
established comparative agricultural competitiveness
among ASEAN countries, providing essential context
for understanding potential complementarities between
tourism and agricultural transformation [23]. Within
China, rurality and rural tourism development exhibit
unique characteristics that affect tourism’s impact on
agricultural economies, as Shen et al. documented in
their comprehensive study of Chinese rural tourism [24].
Ruiz‑Real et al. synthesized emerging trends in tourism‑
agriculture relationships through their systematic re‑
view of rural tourism and development literature [25].

The theoretical foundations for understanding
tourism‑agriculture linkages have evolved signiϐicantly.
Torres and Momsen conceptualized this relationship
primarily through direct supply linkages, where agri‑
culture provides inputs for tourism consumption [26].
Rogerson extended this perspective by demonstrating
tourism’s potential as a catalyst for agricultural diversiϐi‑
cation through the introduction of newmarket demands
and quality standards [27]. Timmer provided a frame‑
work for understanding agricultural transformation as a
multi‑stage process involving productivity growth, mar‑
ket integration, and sectoral diversiϐication, which helps
conceptualize how tourism might inϐluence these pro‑
cesses [28]. Bende‑Nabende et al. demonstrated how
technological adoption and knowledge spillovers drive
productivity growth in ASEAN economies [29], while Nar‑
rod et al. documented how market integration incen‑
tivizes product differentiation in developing country
agriculture [30]. Liu and Wall conceptualized tourism as
a driver of structural change through employment cre‑
ation, infrastructure development, and backward link‑
ages to other sectors [31].

Despite these advances, signiϐicant research gaps
persist in understanding the tourism‑agriculture nexus
in the China‑ASEAN context. Integrated analyses con‑
necting macro‑level economic relationships with micro‑
level mechanisms remain scarce, with most studies fo‑
cusing either on broad regional patterns or speciϐic case
studies. The mechanisms through which tourism inϐlu‑

ences agricultural transformation remain insufϐiciently
theorized and empirically tested, particularly regarding
knowledge transfer pathways. Existing research inad‑
equately explores heterogeneous effects across differ‑
ent development contexts, initial agricultural conditions,
and policy environments. Potential non‑linear effects
and spatial interdependence in tourism‑agriculture re‑
lationships have received limited attention despite their
theoretical and practical signiϐicance. The role of insti‑
tutional factors and policy environments in moderating
tourism’s impact on agricultural transformation also re‑
mains insufϐiciently examined, despite their crucial im‑
portance for effective policy design.

3. Materials and Methods

3.1. Theoretical Framework

This study develops a theoretical framework to
analyze how tourism development impacts agricultural
economic transformation and industrial structure up‑
grading in the China‑ASEAN region. We integrate mul‑
tiple theoretical perspectives to establish the mecha‑
nisms through which tourism inϐluences agricultural
economies.

Our framework builds on the concept of regen‑
erative tourism, which extends beyond sustainability
to actively restore and revitalize destination environ‑
ments and communities [32]. This approach is partic‑
ularly relevant when examining tourism’s transforma‑
tive potential for agricultural economies. The frame‑
work also incorporates the Tourism Attractions‑Basics‑
Context (ABC) model [33], which helps identify the envi‑
ronmental determinants of destination competitiveness
that simultaneously inϐluence agricultural development
trajectories.

The market integration mechanism highlights how
tourism creates new market opportunities for agricul‑
tural products, particularly through demands for local,
authentic food experiences [34]. This direct market link‑
age can upgrade agricultural value chains and incen‑
tivize product differentiation and quality improvements.
Tourism development often improves rural infrastruc‑
ture, integrating previously isolated agricultural areas
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into broader market networks.
As shown in Figure 1, our theoretical framework

identiϐies three primary mechanisms through which
tourism development affects agricultural transforma‑
tion and industrial upgrading. The resource reallocation
mechanism recognizes that tourism development alters

the allocation of production factors between sectors, of‑
ten drawing resources away from traditional agriculture
toward tourism‑related activities [35]. This reallocation
can either constrain agricultural production through
competition or stimulate modernization through efϐi‑
ciency improvements.

Figure 1. Theoretical Framework of Tourism Development’s Impact on Agricultural Transformation and Industrial Upgrading.

The knowledge transfer mechanism emphasizes
how tourism facilitates thediffusionof innovations,man‑
agement practices, and technical knowledge applicable
to agricultural contexts [36]. Tourism introduces new
standards and consumer preferences that drive quality
improvements in agricultural production, while develop‑
ing human capital through skills training that beneϐits
both sectors.

Our framework acknowledges that these mecha‑
nisms operate differently across contexts, inϐluenced
by moderating factors including tourism development
stage, agricultural resource endowment, institutional ar‑
rangements, and policy environments [14]. These factors

explain the heterogeneous impacts observed across dif‑
ferent regions.

3.2. Research Hypotheses
Based on the theoretical framework and existing lit‑

erature, this study proposes three research hypotheses
concerning tourism development and industrial struc‑
ture upgrading in the China‑ASEAN region.

Tourism development serves as a catalyst for in‑
dustrial structure upgrading through multiple channels.
From an endogenous growth perspective, tourism stim‑
ulates infrastructure development, creates employment
opportunities, and attracts investment, thereby optimiz‑
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ing resource allocation and enhancing economic efϐi‑
ciency. Previous studies have established that tourism
signiϐicantly contributes to economic structureoptimiza‑
tion through technology diffusion and capital accumula‑
tion. This leads to the ϐirst hypothesis:

H1. Tourism development positively promotes industrial
structure upgrading in the China‑ASEAN region.

The relationship between tourism development
and industrial structure upgrading operates through
speciϐic transmission mechanisms. Tourism creates
substantial employment opportunities while simultane‑
ously attracting capital ϐlows to tourism‑related and
high‑end service industries. This factor mobility accel‑
erates industrial transformation from traditional sectors
towardmore productive activities. Research has demon‑
strated that these employment and capital effects signif‑
icantly contribute to industrial structure optimization.
Thus, the second hypothesis states:

H2. Employment levels and capital accumulationmediate
the relationship between tourism development and indus‑
trial structure upgrading in the China‑ASEAN region.

Contextual factors moderate the impact of tourism
on industrial structure upgrading. Urbanization en‑
hances tourism’s transformative effects by improving
infrastructure, facilitating sectoral shifts, and driving
population mobility, thereby promoting industrial up‑
grading. Conversely, environmental factors may con‑
strain this relationship through resource constraints and
regulatory requirements. While urbanization typically
accelerates tourism‑driven industrial upgrading, envi‑
ronmental considerations may introduce competing de‑
mands for resources. Therefore, the third hypothesis
proposes:

H3. Urbanization effects and environmental effects mod‑
erate the relationship between tourism development and
industrial structure upgrading in theChina‑ASEANregion,
with urbanization primarily exerting a positive moderat‑
ing effect, while environmental effects exhibit a negative
moderating effect.

These hypotheses provide a structured frame‑
work for examining the complex relationships between
tourism development and industrial structure upgrad‑

ing in the China‑ASEAN region, considering both direct
effects and the various mechanisms and contextual fac‑
tors that inϐluence these relationships. The subsequent
empirical analysis will test these hypotheses systemati‑
cally to provide a comprehensive understanding of how
tourismdevelopment contributes to industrial structure
upgrading in this economically signiϐicant region.

3.3. Variable Selection and Data Sources

This study employs a panel dataset covering China
and ten ASEAN countries (Brunei, Cambodia, Indonesia,
Laos, Malaysia, Myanmar, Philippines, Singapore, Thai‑
land, and Vietnam) from 2000 to 2024. To investigate
the impact of tourism development on agricultural eco‑
nomic transformation and industrial structure upgrad‑
ing, we carefully selected variables based on existing lit‑
erature and data availability.

For dependent variables, we use two sets of indi‑
cators: agricultural economic transformation and indus‑
trial structure upgrading. Agricultural economic trans‑
formation ismeasured by agricultural labor productivity
(ALP) and agricultural total factor productivity (ATFP),
which reϐlect the efϐiciency and modernization of agri‑
cultural production [35]. Industrial structure upgrading
is captured by the agricultural value‑added ratio (AVAR)
and agricultural product diversiϐication index (APDI),
which indicate changes in the agricultural industry’s
composition and sophistication [22].

Our key independent variables measure tourism
development from multiple dimensions. These include
tourism receipts as a percentage of GDP (TRGDP), inter‑
national tourist arrivals per capita (ITAPC), and tourism
infrastructure index (TII). These indicators comprehen‑
sively reϐlect the scale, intensity, and supporting facili‑
ties of tourism development in each country [37].

To control for potential confounding effects, we in‑
clude several control variables that have been identiϐied
in previous studies as important determinants of agri‑
cultural development. These include economic develop‑
ment level (per capita GDP), trade openness, foreign di‑
rect investment, urbanization rate, institutional quality,
and human capital [36]. Additionally, we control for year‑
speciϐic and country‑speciϐic effects using appropriate
dummy variables.
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As shown in Table 1, data for this study are col‑
lected frommultiple sources, including theWorld Bank’s
World Development Indicators, the World Tourism Or‑
ganization, the Food and Agriculture Organization, the

ASEAN Statistical Yearbook, national statistical agencies,
and other international databases. All monetary vari‑
ables are converted to constant 2015 US dollars to elim‑
inate the inϐluence of inϐlation.

Table 1. Variable Deϐinitions, Calculation Methods and Data Sources.
Variable Deϐinition Calculation Method Data Source

Dependent
Variables

Agricultural Labor
Productivity (ALP)

Output per worker in
agricultural sector

Agricultural value‑added
divided by agricultural

employment
World Bank WDI; FAO

Agricultural Total Factor
Productivity (ATFP)

Efϐiciency of agricultural
production

Production function residual
using Solow method USDA ERS Database

Agricultural
Value‑Added Ratio

(AVAR)
Value creation capacity of

agricultural sector
Agricultural value‑added
divided by agricultural

output
World Bank WDI;
National accounts

Agricultural Product
Diversiϐication Index

(APDI)
Diversity of agricultural

production
Herϐindahl‑Hirschman Index

of agricultural products
(reversed)

FAO; UN Comtrade

Independent
Variables

Tourism Receipts % of
GDP (TRGDP)

Economic signiϐicance of
tourism

International tourism
receipts divided by GDP UNWTO; World Bank

International Tourist
Arrivals per Capita

(ITAPC)
Tourism intensity

Number of international
tourist arrivals divided by

population
UNWTO; World Bank

Tourism Infrastructure
Index (TII) Tourism supporting facilities

Composite index of hotel
rooms, transportation
infrastructure, and ICT

development
WTTC; UNWTO

Independent
Variables

GDP per Capita (GDPPC) Economic development level GDP divided by population,
constant 2015 USD World Bank WDI

Trade Openness (TO) Integration with global
economy

Sum of exports and imports
divided by GDP World Bank WDI

Foreign Direct
Investment (FDI) Foreign capital inϐlows Net FDI inϐlows as

percentage of GDP World Bank WDI

Urbanization Rate (UR) Level of urbanization
Urban population as
percentage of total

population
World Bank WDI

Institutional Quality (IQ) Governance effectiveness World Governance Indicators
average score World Bank WGI

Human Capital Index
(HCI) Quality of human resources Index based on education

and health indicators World Bank HCI

3.4. Model Speciϐication

To investigate the impact of tourism development
on agricultural economic transformation and industrial
structure upgrading, we establish the following baseline
panel data model:

Yit = α+ βTourismit+ γXit+ µi + λt + εit (1)

WhereYit represents the dependent variablesmea‑
suring agricultural transformation (ALP, ATFP) or indus‑
trial structure upgrading (AVAR, APDI) for country i in

year t. Tourismit denotes the tourism development in‑
dicators (TRGDP, ITAPC, TII). Xit is a vector of control
variables including economic development level, trade
openness, foreign direct investment, urbanization rate,
institutional quality, and human capital. µi represents
country‑speciϐic ϐixed effects, λt captures time ϐixed ef‑
fects, and εit is the error term [38].

To explore potential nonlinear relationships, we
extend the baseline model by incorporating quadratic
terms of tourism variables:
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Yit = α+ β1Tourismit+ β2Tourismit2 + γXit + µi + λt + εit (2)

Furthermore, to examine the heterogeneous ef‑
fects across different contexts, we introduce interaction

terms between tourism development and contextual fac‑
tors:

Yit = α+ βTourismit+ δ (Tourismit× Zit) + γXit + θZit + µi + λt + εit (3)

WhereZit representsmoderating variables such as
institutional quality, initial agricultural conditions, or de‑
velopment stage [14].

The relationship between tourism development
and agricultural transformation may suffer from endo‑

geneity issues due to reverse causality, omitted vari‑
ables, or measurement errors. To address these con‑
cerns, we utilize a dynamic panel GMM estimator that
accounts for thepotential persistence in agricultural pro‑
ductivity and industrial structure:

Yit = α+ ρYi,t−1 + βTourismit+ γXit+ µi + λt + εit (4)

We implement an instrumental variable approach
using lagged values of tourism development indicators
and geographical features that inϐluence tourism but are
likely exogenous to agricultural transformation as in‑

struments [37]. Additionally, we employ a spatial econo‑
metric model to account for potential spatial spillovers
in tourism development and agricultural transforma‑
tion:

Yit = α+ ρ

N∑
j=1

wijYjt + βTourismit+ θ
∑

j = 1NwijTourismit+ γXit+ µi + λt + εit (5)

Where Wij represents the spatial weight matrix
based on geographical proximity or economic link‑
ages between countries [39]. These methodological ap‑
proaches enable us to establish robust causal rela‑
tionships between tourism development and agricul‑
tural transformation in the China‑ASEAN region, miti‑
gating potential bias from endogeneity and spatial in‑
terdependence that could otherwise confound our esti‑
mates of tourism’s transformative effects on agricultural
economies.

3.5. Mediation Effect Analysis Model

To explore the transmission mechanisms through
which tourism development inϐluences agricultural eco‑
nomic transformation and industrial structure upgrad‑
ing, this study employs mediation effect models. The
stepwise regression mediation effect testing model ex‑
amines whether factors such as employment and capital
accumulation serve as transmission pathways between
tourism development and industrial structure upgrad‑
ing.

The mediation analysis investigates three key rela‑
tionships: ϐirst, the direct effect of tourism development
on industrial structure upgrading; second, the relation‑
ship between tourism development and potential medi‑
ating variables (employment effect and capital effect);
and third, the combined inϐluence of both tourism de‑
velopment and mediating variables on industrial struc‑
ture upgrading. This approach allows for determining
whether employment and capital effects partially or fully
mediate the relationship between tourism development
and industrial transformation.

The employment effect is measured by the propor‑
tion of service industry employment to total employ‑
ment in each country, capturing how tourism develop‑
ment inϐluences labor market structures. The capital ef‑
fect is measured by total ϐixed capital formation, reϐlect‑
ing how tourism development attracts investments and
reshapes capital allocation across sectors. Both mecha‑
nismspotentially transmit tourism’ impact to broader in‑
dustrial structure changes.

To investigate how contextual factors condition
the tourism‑agriculture relationship, this study employs
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moderation effect models by incorporating interaction
terms between tourism development indicators and
moderating variables. The signiϐicance of these interac‑
tion terms indicateswhether the inϐluence of tourism on
agricultural transformation varies systematically across
different contexts.

Two primary moderating factors are examined: ur‑
banization effects and environmental effects. Urban‑
ization effects, measured by the ratio of urban popula‑
tion to total population, potentially enhance tourism’s
transformative impact by improving infrastructure, fa‑
cilitating labor mobility, and creating agglomeration
economies. Environmental effects, measured by carbon
dioxide emissions relative to GDP, may constrain or redi‑
rect tourism’s impact through resource competition and
regulatory requirements.

These methodological approaches allow for a com‑
prehensive analysis of both the direct effects of tourism
development on agricultural transformation and indus‑
trial structure upgrading, as well as the indirect effects
through various mediating mechanisms and the condi‑
tional effects across different contexts. By employing
thesemodels, this study provides a nuanced understand‑
ing of the complex relationships between tourism devel‑
opment and agricultural economic transformation in the
China‑ASEAN region.

4. Results

4.1. Descriptive Statistical Analysis

This section provides a comprehensive analysis of
tourism development and agricultural economic trans‑
formation patterns in the China‑ASEAN region from
2000 to 2024 (Figure 2). As shown in Figure 2(a),
tourism development in the China‑ASEAN region has ex‑
hibited a notable upward trajectory, with international
tourist arrivals increasing from 49.8 million in 2000 to
195.8 million in 2024, representing a compound annual

growth rate of 5.8%. However, the COVID‑19 pandemic
caused a precipitous decline in 2020, with arrivals plum‑
meting by 79.6% compared to 2019 levels, before com‑
mencing a robust recovery from2021 onwards. Tourism
receipts as a percentage of GDP demonstrate a simi‑
lar pattern, peaking at 9.8% in 2019 before declining
sharply during the pandemic period.

Figure 2(b) illustrates the evolution of agricul‑
tural value‑added and its share in GDP across the China‑
ASEAN region. While agricultural value‑added has
shown steady growth, increasing from $279.5 billion in
2000 to $932.8 billion in 2024 (in constant 2015 prices),
the sector’s relative contribution to regional economies
has consistently declined. The agricultural share of GDP
decreased from an average of 21.5% in 2000 to 11.9%
in 2024, reϐlecting the structural transformation of these
economies toward manufacturing and services sectors.

The cross‑country comparison in Figure 2(c) re‑
veals substantial heterogeneity in tourism development
indicators among China‑ASEAN countries for 2024. Sin‑
gapore, Thailand, and Malaysia demonstrate the highest
tourism intensity (measured by international tourist ar‑
rivals per capita), while China, Thailand, and Singapore
show the greatest tourism receipts in absolute terms.
The tourism infrastructure index exhibits signiϐicant dis‑
parities, with Singapore (0.87) and Malaysia (0.72) hav‑
ing the most developed tourism facilities, compared to
Myanmar (0.23) and Laos (0.31).

Similarly, Figure 2(d) highlights considerable vari‑
ation in agricultural economic transformation indicators
across the region. Agricultural labor productivity ranges
from $982 per worker in Myanmar to $27,364 in Brunei,
reϐlecting differences in agricultural modernization lev‑
els. The agricultural product diversiϐication index also
varies substantially, with Thailand (0.78) and Vietnam
(0.73) having the most diversiϐied agricultural produc‑
tion structures,while Singapore (0.19) andBrunei (0.23)
show the highest concentration due to their limited agri‑
cultural activities.
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Figure 2. Tourism Development and Agricultural Economic Indicators in China‑ASEAN Region. (a) Tourism Development
Trends in China‑ASEAN Region; (b) Agricultural Value‑Added and Share in GDP Trends; (c) Tourism Development Indicators
by Country (2024); (d) Agricultural Transformation Indicators by Country (2024).

Table 2 presents descriptive statistics for the key
variables used in this study. The mean agricultural la‑
bor productivity (ALP) is $4,235.7, with a substantial
standard deviation of $6,217.9, while tourism receipts
as a percentage of GDP (TRGDP) averages 7.3%, ranging
from 0.5% to 32.7%, highlighting the diverse economic
signiϐicance of tourism across the region. The control

variables also exhibit considerable heterogeneity, with
per capita GDP ranging from $739.5 to $72,794.3 (SD =
19,427.1), reϐlecting the signiϐicant developmental dis‑
parities that existwithin the China‑ASEAN region. These
substantial variations across most variables underscore
the need for context‑speciϐic analyses when examining
the tourism‑agriculture relationship in the region.

Table 2. Descriptive Statistics of Key Variables.
Variable Obs Mean Std. Dev. Min Max

Agricultural Labor Productivity (ALP) 253 4,235.7 6,217.9 731.2 31,256.8
Agricultural Total Factor Productivity (ATFP) 253 1.1 0.2 0.6 1.6

Agricultural Value‑Added Ratio (AVAR) 253 0.5 0.1 0.3 0.7
Agricultural Product Diversiϐication Index (APDI) 253 0.6 0.2 0.2 0.8

Tourism Receipts % of GDP (TRGDP) 253 7.3 7.8 0.5 32.7
International Tourist Arrivals per Capita (ITAPC) 253 0.3 0.3 0.0 1.2

Tourism Infrastructure Index (TII) 253 0.5 0.2 0.2 0.9
GDP per Capita (GDPPC) 253 15,632.4 19,427.1 739.5 72,794.3
Trade Openness (TO) 253 0.9 0.7 0.2 4.4

Foreign Direct Investment (FDI) 253 4.8 5.4 ‑2.8 26.5
Urbanization Rate (UR) 253 53.7 23.6 19.4 100.0
Institutional Quality (IQ) 253 0.4 0.6 ‑0.8 1.6
Human Capital Index (HCI) 253 0.6 0.1 0.3 0.9

Note: The dataset covers China and 10 ASEAN countries from 2000 to 2024.
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Further analysis reveals that tourism development
signiϐicantly promotes agricultural economic transfor‑
mation and industrial structure upgrading in the China‑
ASEAN region, supporting the ϐirst hypothesis. The pos‑
itive relationship observed between tourism develop‑
ment indicators and agricultural transformation mea‑
sures stems from tourism’s ability to optimize resource
allocation, stimulate infrastructure construction, cre‑
ate employment opportunities, and attract investment.
These mechanisms align with endogenous growth the‑
ory perspectives, which suggest that tourism serves as
an intrinsic driver of economic transformation through
both direct effects on agricultural markets and indirect
effects on the broader industrial structure.

4.2. Empirical Results Analysis

This section presents the empirical ϐindings on
the impact of tourism development on agricultural eco‑
nomic transformation and industrial structure upgrad‑
ing in the China‑ASEAN region. Table 3 displays the
baseline regression results examining this relationship
across different model speciϐications. The coefϐicients
for tourism development indicators consistently exhibit
positive and statistically signiϐicant relationships with
agricultural economic transformation measures. In
Model 1, a one percentage point increase in tourism re‑
ceipts relative to GDP (TRGDP) is associatedwith a 2.8%
increase in agricultural labor productivity (p < 0.01).
Similarly, Model 2 shows that international tourist ar‑
rivals per capita (ITAPC) positively affects agricultural
total factor productivity with a coefϐicient of 0.047 (p
< 0.01), while the tourism infrastructure index (TII) in
Model 3 demonstrates a comparable positive relation‑
ship (coefϐicient = 0.043, p < 0.01).

The regression analysis further explores the condi‑
tional effects of tourism development through interac‑
tion terms. As shown in Model 4, the signiϐicant posi‑
tive coefϐicient on the interaction between TRGDP and

institutional quality (0.032, p < 0.05) indicates that coun‑
tries with stronger institutions derive greater agricul‑
tural productivity beneϐits from tourism development.
Conversely, the negative coefϐicient on the interaction
between TRGDP and initial agricultural share (‑0.018,
p < 0.10) suggests that economies with initially larger
agricultural sectors experience more modest tourism‑
induced transformation effects. The positive interaction
between ITAPC and human capital (0.045, p < 0.05) in
Model 5 further underscores the role of human capital
in amplifying tourism’s transformative impacts.

Figure 3 illustrates the differential impacts of
tourism development on various dimensions of indus‑
trial structure upgrading and across development con‑
texts. As shown in Figure 3(a), tourism receipts demon‑
strate signiϐicant positive effects across all industrial
structure indicators, with the strongest impact observed
for agricultural product diversiϐication (coefϐicient =
0.063). The consistently positive coefϐicients across
these indicators suggest that tourism development pro‑
motes not only agricultural value creation but also prod‑
uct diversiϐication and technological advancement. Fig‑
ure 3(b) conϐirms that these positive relationships re‑
main robust when tourism development is measured by
infrastructure quality rather than receipts, though with
slightly lower magnitudes.

The analysis also reveals substantial heterogene‑
ity in tourism’s transformative effects across differ‑
ent development levels, as depicted in Figure 3(c).
The impact follows an inverted U‑shaped pattern, with
coefϐicients progressively increasing from low‑income
(0.018) to lower‑middle (0.047) and upper‑middle in‑
come economies (0.053), before declining in high‑
income countries (0.022). This pattern suggests that
tourism development most effectively catalyzes agricul‑
tural transformation during the middle stages of eco‑
nomic development, consistentwith the structural trans‑
formation literature.
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Table 3. Baseline Regression Results of Tourism Development Impact on Agricultural Economic Transformation.

Variable Model 1
(ALP)

Model 2
(ATFP)

Model 3
(ALP)

Model 4
(ALP)

Model 5
(ATFP)

Model 6
(ALP)

TRGDP 0.028***
(0.006)

0.019**
(0.008)

ITAPC 0.047***
(0.011)

0.031**
(0.012)

TII 0.043***
(0.010)

0.035***
(0.009)

TRGDP× IQ 0.032**
(0.014)

TRGDP× Initial Agri. Share ‑0.018*
(0.010)

ITAPC× HCI 0.045**
(0.018)

GDP per Capita 0.012**
(0.005)

0.009*
(0.005)

0.014**
(0.006)

0.013**
(0.005)

0.010*
(0.005)

0.015**
(0.006)

Trade Openness 0.023**
(0.009)

0.025**
(0.010)

0.022**
(0.009)

0.024**
(0.009)

0.026**
(0.010)

0.021**
(0.009)

FDI 0.007
(0.005)

0.006
(0.004)

0.007
(0.005) 0.008* (0.004) 0.007

(0.004) 0.008* (0.004)

Urbanization Rate 0.021***
(0.007)

0.018**
(0.007)

0.020***
(0.007)

0.022***
(0.007)

0.019**
(0.007)

0.021***
(0.007)

Institutional Quality 0.042***
(0.012)

0.037***
(0.011)

0.039***
(0.012)

0.027**
(0.013)

0.038***
(0.011)

0.040***
(0.012)

Human Capital Index 0.053***
(0.015)

0.042***
(0.014)

0.051***
(0.015)

0.054***
(0.015)

0.029*
(0.016)

0.052***
(0.015)

Country FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes

Observations 253 253 253 253 253 253
R‑squared 0.675 0.653 0.667 0.693 0.668 0.682

Notes: Standard errors in parentheses. Signiϐicance levels: *** p < 0.01, ** p < 0.05, * p < 0.1. ALP refers to Agricultural Labor Productivity; ATFP refers to Agricultural
Total Factor Productivity. All models include country and year ϐixed effects. Control variable coefϐicients are included but some are not displayed for brevity.

Figure 3. Impact of Tourism Development on Industrial Structure Upgrading. (a) Impact of Tourism Receipts on Industrial
Structure; (b) Impact of Tourism Infrastructure on Industrial Structure; (c) Impact of Tourism Receipts by Development Level.

The control variables in Table 3 also yield insights
into the broader determinants of agricultural transfor‑
mation. GDP per capita, trade openness, urbanization

rate, institutional quality, and human capital consis‑
tently demonstrate positive and signiϐicant relationships
with agricultural productivitymeasures across allmodel
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speciϐications. The high R‑squared values (ranging from
0.653 to 0.693) indicate that themodels explain substan‑
tial variation in agricultural transformation outcomes in
the China‑ASEAN region.

The mediation analysis conϐirms the second hy‑
pothesis by demonstrating that employment levels and
capital accumulation serve as signiϐicant transmission
mechanisms between tourism development and indus‑
trial structure upgrading. Tourism development signiϐi‑
cantly inϐluences employment effects with a regression
coefϐicient of 2.280 (p < 0.01), creating substantial job
opportunities while simultaneously directing labor to‑
ward more productive sectors. Similarly, tourism posi‑
tively impacts capital effects with a coefϐicient of 0.789
(p < 0.01), attracting capital ϐlows to tourism‑related
and high‑end service industries. This factor mobility ac‑
celerates the transformation from traditional sectors to‑
ward more productive activities, with knowledge trans‑

fer accounting for the largest indirect effect (23.7%) of
tourism’s impact on agricultural transformation. These
ϐindings validate that tourismdevelopment drives indus‑
trial structure upgrading by fostering employment cre‑
ation and capital accumulation, conϐirming our hypothe‑
sized transmission pathways.

4.3. Robustness Tests

This section examines the robustness of our empir‑
ical ϐindings on the relationship between tourism devel‑
opment and agricultural transformation. As shown in
Table 4, we employed multiple approaches to validate
our main results. Using alternative measures of agri‑
cultural transformation such as agricultural value per
hectare yielded a positive and signiϐicant tourism coefϐi‑
cient (0.023, p < 0.01), while substituting tourism value‑
added for tourism receipts produced consistent results
(0.031, p < 0.01).

Table 4. Robustness Tests for the Impact of Tourism Development on Agricultural Transformation.
Variable (1) (2) (3) (4) (5) (6) (7) (8)

TRGDP 0.023*** 0.019** 0.035*** 0.025*** 0.026*** 0.029*** 0.043***
(0.007) (0.008) (0.010) (0.006) (0.007) (0.006) (0.011)

Tourism Value‑Added 0.031***
(0.008)

TRGDP² ‑0.009**
(0.004)

Spatial Lag 0.016**
(0.007)

Lagged Dep. Var. 0.342***
(0.078)

Control Variables Yes Yes Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes

Observations 253 253 242 253 253 231 209 253
R‑squared 0.658 0.667 ‑ 0.652 0.683 0.659 0.681 0.689

Notes: Standard errors in parentheses. Signiϐicance levels: *** p < 0.01, ** p < 0.05, * p < 0.1. Column 1 uses agricultural value per hectare as dependent variable.
Column 2 uses tourism value‑added as independent variable. Column 3 employs dynamic GMM estimation. Column 4 uses instrumental variable approach. Column
5 incorporates spatial dependencies. Column 6 excludes Singapore and Brunei. Column 7 excludes 2020–2024 period. Column 8 tests for non‑linear effects.

To address potential endogeneity concerns, we im‑
plemented dynamic panel GMM estimation, which ac‑
counts for persistence in agricultural productivity, con‑
ϐirming a positive relationship (0.019, p < 0.05). The in‑
strumental variable approach using geographical char‑
acteristics as instruments further supported our ϐind‑
ings with a coefϐicient of 0.035 (p < 0.01), while the
spatial econometric model revealed modest positive
spillover effects alongside the direct tourism impact.

When examining potential sample dependencies
by excluding Singapore and Brunei or the pandemic pe‑

riod (2020–2022), the tourism‑agriculture relationship
remained signiϐicantwith coefϐicients of 0.026and0.029
respectively (both p < 0.01). The test for non‑linearity
produced a signiϐicant positive linear term (0.043, p <
0.01) combined with a negative quadratic term (‑0.009,
p < 0.05), indicating an inverted U‑shaped relationship
that suggests diminishing returns at very high tourism
intensity levels.

The statistical signiϐicance and relatively stable
magnitude of tourism coefϐicients across these diverse
speciϐications provide strong evidence for the robust‑
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ness of ourmain ϐindings, conϐirming that tourism devel‑
opment positively contributes to agricultural economic
transformation in the China‑ASEAN region through mul‑
tiple channels including resource reallocation,market in‑
tegration, and knowledge transfer mechanisms. These
results remain consistent regardless ofmeasurement ap‑
proaches, estimation techniques, or sample conϐigura‑
tions, demonstrating the reliability of our conclusions re‑
garding tourism’s transformative impact on agricultural
economies.

The moderating effect analysis supports our third
hypothesis regarding how contextual factors condition
tourism’s impact on industrial structure upgrading. Ur‑
banization effects positively moderate this relationship,
with interaction term coefϐicients of 13.546, 17.221, and
2.817 for industrial structure advancement, ecological‑
ization, and rationalization respectively (all p < 0.05).
This conϐirms that urbanization enhances tourism’s
transformative effects by improving infrastructure, facil‑
itating sectoral shifts, and driving population mobility.
Conversely, environmental effects exhibit a signiϐicant
negative moderating inϐluence, with interaction coefϐi‑
cients of ‑0.888, ‑1.456, and ‑0.214 (all statistically signif‑
icant), indicating that environmental factors constrain
tourism’s impact through resource competition and reg‑
ulatory requirements. These ϐindings validate our hy‑
pothesis that urbanization exerts a positive moderating
effect, while environmental effects demonstrate a neg‑
ative moderating effect on the tourism‑industrial struc‑
ture upgrading relationship. The analysis of these mod‑
erating factors explains the heterogeneous impacts ob‑
served across different developmental contexts in the
China‑ASEAN region.

5. Discussion
5.1. Mechanisms of Tourism Development

in Promoting Agricultural Economic
Transformation

This section explores the underlying mechanisms
through which tourism development facilitates agricul‑
tural economic transformation in the China‑ASEAN re‑
gion. Our empirical ϐindings, combined with theoretical
insights, reveal three primary pathways of inϐluence as

illustrated in Figure 4 [40].
From the regional cooperation perspective,

tourism development in the China‑ASEAN region has
evolved into a multidimensional structure encompass‑
ing policy coordination, market integration, and cul‑
tural exchange. Initiatives such as the ”ASEAN Tourism
Strategic Plan” and the ”China‑ASEAN Free Trade Area
Agreement” have facilitated unprecedented tourism ex‑
changes, establishing tourism as a cornerstone of re‑
gional economic collaboration. This tourism‑agriculture
nexus operates through clearly deϐined pathways identi‑
ϐied in our integrated conceptual framework, extending
beyond simple market linkages to encompass broader
structural transformation processes. The knowledge
transfer mechanism, which accounts for 23.7% of
tourism’s total impact on agricultural transformation,
represents the most signiϐicant indirect effect, followed
by market integration and resource reallocation. These
mechanisms function within the regenerative tourism
framework, which actively restores and revitalizes des‑
tination environments and communities while creating
sustainable economic opportunities.

From the perspective of industry chain integration,
tourismcreates directmarket linkages that upgrade agri‑
cultural value chains. Tourism development generates
substantial demand for local agricultural products, par‑
ticularly through food tourism and authentic culinary
experiences [34]. This market integration mechanism
aligns with the ϐindings of Fischer [17], who identiϐied
tourism‑agriculture linkages as critical for sustainable
development, but our analysis provides stronger quanti‑
tative evidence of these effects in the China‑ASEAN con‑
text. Additionally, we ϐind that tourism promotes agri‑
cultural product diversiϐication more substantially than
previous studies have acknowledged.

Tourism’s impact also operates through resource
reallocation channels. Our mediation analysis indi‑
cates that tourism development alters the allocation
of production factors between sectors, drawing capital
and labor toward more productive activities and incen‑
tivizing efϐiciency improvements in agricultural produc‑
tion. This mechanism partially explains the observed
increases in agricultural labor productivity, conϐirming
but extending the resourcemobility dynamics identiϐied
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byGeet al. in rural China [35]. While existing researchhas
often emphasized competition for resources, our ϐind‑

ings highlight how this reallocation can catalyzemodern‑
ization through efϐiciency pressures.

Figure 4. Mediation Analysis of Tourism Development’s Impact on Agricultural Transformation.
Note: Data based on panel data from China and 10 ASEAN countries from 2000 to 2024 (N = 253). Values represent standardized regression coefϐicients, with
percentages of total effect in parentheses. All coefϐicients are signiϐicant at the 5% level. Mediation analysis employs the method proposed by Baron & Kenny with
signiϐicance tested using Bootstrap method (5,000 repetitions) [40] . Direct effect: 0.381 (38.1%), total effect: 1.000. Data sources: Calculated based on data from
World Bank, UNWTO, FAO, and other databases.

Furthermore, Tourism facilitates knowledge trans‑
fer and innovation diffusion in agricultural contexts.
The mediation analysis results (Figure 4) reveal that
tourism development promotes agricultural transforma‑
tion through multiple mechanisms. Knowledge trans‑
fer emerges as the most signiϐicant indirect pathway,
accounting for 23.7% of the total effect. This aligns
with Terluin’s framework which emphasizes the impor‑
tance of knowledge diffusion for rural economic devel‑
opment [36]. Tourism facilitates agricultural technolog‑
ical innovation by introducing new technologies, man‑
agement practices, and quality standards. Market inte‑
gration constitutes 19.7% of the total effect, manifest‑
ing primarily through tourism‑created demand for agri‑
cultural products and subsequent value chain upgrad‑
ing. Resource reallocation (16.5%) reϐlects tourism’s
inϐluence on cross‑sectoral factor mobility, while hu‑
man capital (14.2%) and infrastructure (11.8%) rep‑

resent additional signiϐicant pathways. The direct ef‑
fect comprises 38.1% of tourism’s impact, indicating
additional transmission channels beyond those explic‑
itly modeled. These ϐindings remain robust with con‑
trol variables, demonstrating that tourism’s inϐluence on
agricultural transformation extends beyond direct mar‑
ket connections to encompass multidimensional path‑
ways. Moreover, our analysis reveals previously undocu‑
mented complementarities between tourism infrastruc‑
ture development and agricultural innovation systems
in the China‑ASEAN region.

These mechanisms operate interactively rather
than in isolation, with greater effects observed in institu‑
tional environments that support cross‑sectoral knowl‑
edge ϐlows. The pathways identiϐied extend beyond the
direct market effects emphasized in previous research,
demonstrating how tourism contributes to structural
transformation through multidimensional channels.
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5.2. Differential Impacts of Tourism De‑
velopment on Industrial Structure Up‑
grading

The impact of tourism development on agricul‑
tural transformation and industrial structure upgrading

exhibits substantial heterogeneity across different con‑
texts in the China‑ASEAN region. As shown in Figure
5, these differential effects are primarily moderated by
development levels, agricultural conditions, policy envi‑
ronments, and tourism development stages.

Figure 5. Heterogeneous Effects of Tourism Development on Agricultural Transformation. (a) Economic Development Level;
(b) Agricultural Share in GDP; (c) Policy Environment; (d) Tourism Development Stage.

Economic development level signiϐicantly moder‑
ates the tourism‑agriculture relationship. Figure 5(a)
demonstrates an inverted U‑shaped pattern, with the
strongest positive effects observed in upper‑middle in‑
comeeconomies (coefϐicient =0.053), followedby lower‑
middle income countries (coefϐicient = 0.047), while
high‑income and low‑income economies show notably
weaker effects (0.022 and 0.018 respectively). This
pattern differs from the linear relationship suggested
by Vanslembrouck et al. [14], who focused primarily
on developed European economies. In high‑income
economies, the smaller agricultural sectors and already
advanced systems limit additional gains, while in low‑
income contexts, insufϐicient infrastructure prevents ef‑
fective tourism‑agriculture linkages.

Initial agricultural conditions similarly inϐluence

tourism’s transformative impact. Figure 5(b) illustrates
that countries with moderate agricultural value‑added
shares (10–20% of GDP) experience the strongest pos‑
itive effects (coefϐicient = 0.044), with progressively di‑
minishing impacts in countries with either very high
or very low agricultural dependence. This ϐinding ex‑
tends Santos and Vieira’s work on regional variations
by demonstrating that economies with extremely large
agricultural sectors face structural barriers to tourism‑
driven transformation [37], likely due to resource con‑
straints and limited alternative economic activities.

Policy environments signiϐicantly shape tourism’s
agricultural effects, as demonstrated in Figure 5(c).
Countries implementing integrated and transformative
policy approaches exhibit substantially stronger posi‑
tive impacts (coefϐicients of 0.043 and 0.051 respec‑
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tively) compared to those with fragmented approaches
(coefϐicient = 0.016). This reinforces but expands upon
Chhetri et al.’s ϐindings on institutional factors by high‑
lighting the crucial role of coordinated cross‑sectoral
policies in maximizing tourism’s transformative poten‑
tial [39].

The agriculture‑tourism linkage exhibits substan‑
tial regional heterogeneity with important local speci‑
ϐicities, as established through our comparative anal‑
ysis of the China‑ASEAN region. This synergy offers
sustainable development pathways through open inno‑
vation and industrial coupling, particularly effective in
traditional agricultural areas. The effectiveness of this
synergy varies across the tourism development cycle,
with our analysis revealing that countries in develop‑
ment and consolidation phases show more robust agri‑
cultural transformation effects (coefϐicients of 0.045 and
0.041 respectively) than those in exploration or stagna‑
tion phases. The relationship between agriculture and
tourism exhibits bidirectionality, as agricultural land‑
scapes affect tourism appeal, while tourism simultane‑
ously inϐluences agricultural practices. This temporal
dimension demonstrates how the tourism‑agriculture
relationship evolves through tourism development cy‑
cles, suggesting that well‑established but still‑growing
tourism sectors create optimal conditions for positive
agricultural spillovers through market expansion and
knowledge transfer.

The tourism development stage further moderates
these relationships. Figure 5(d) reveals that countries
in development and consolidation phases showmore ro‑
bust agricultural transformation effects (coefϐicients of
0.045 and 0.041 respectively) than those in exploration
or stagnation phases. This temporal dimension demon‑
strates how the tourism‑agriculture relationship evolves
through tourism development cycles, suggesting that
well‑establishedbut still‑growing tourism sectors create
optimal conditions for positive agricultural spillovers
through market expansion and knowledge transfer.

5.3. Policy Implications and Recommenda‑
tions

Based on our empirical ϐindings on the relation‑
ship between tourismdevelopment and agricultural eco‑

nomic transformation in the China‑ASEAN region, sev‑
eral policy implications emerge that can inform strate‑
gic decision‑making at national and regional levels. For
China, policy initiatives should focus on deepening the
integration between rural tourism development and
agricultural modernization programs, particularly in re‑
gions transitioning from middle to high‑income sta‑
tus where our analysis indicates optimal conditions
for tourism‑driven agricultural transformation. Chi‑
nese policymakers would beneϐit from establishing spe‑
cialized coordination mechanisms that bridge adminis‑
trative divisions between tourism and agricultural au‑
thorities, facilitating knowledge transfer and resource
sharing between these traditionally separated sectors.
Furthermore, China’s successful experience with agri‑
cultural technology demonstration zones could be ex‑
panded to incorporate tourism‑oriented showcases that
highlight technological innovations while attracting visi‑
tors.

For ASEAN countries, policy approaches should
be calibrated to their speciϐic developmental contexts.
Lower‑middle income member states like Cambodia,
Laos, and Myanmar should prioritize basic infrastruc‑
ture improvements that simultaneously beneϐit both
tourism accessibility and agricultural market integra‑
tion, as our ϐindings indicate infrastructure deϐicien‑
cies currently limit tourism’s transformative poten‑
tial. Middle‑income ASEAN economies like Thailand,
Malaysia, and Indonesia could maximize beneϐits by fo‑
cusing on product diversiϐication strategies that link dis‑
tinctive local agricultural products with tourism expe‑
riences, leveraging the strong positive relationship be‑
tween tourism and agricultural product diversiϐication
identiϐied in our analysis.

Regional cooperation pathways offer particularly
promising avenues for enhancing tourism‑agriculture
synergies. The establishment of a China‑ASEAN
Tourism‑Agriculture Coordination Network would facil‑
itate knowledge sharing on successful integration mod‑
els, collaborative marketing of agritourism destinations,
and harmonization of quality standards for agricultural
products used in tourism contexts. Joint ϐinancingmech‑
anisms could support cross‑border tourism routes that
showcase agricultural heritage and production prac‑
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tices. Additionally, regional training programs focus‑
ing on digital skills for agricultural enterprises serv‑
ing tourism markets would address human capital con‑
straints identiϐied in our study as limiting factors. Such
coordinated regional approaches would maximize pos‑
itive spillovers while addressing the heterogeneous im‑
pacts observed across different development contexts,
ultimately strengthening both sectors’ contributions to
sustainable economic development across the China‑
ASEAN region.

Regional cooperation pathways offer particularly
promising avenues for enhancing tourism‑agriculture
synergies. The establishment of a China‑ASEAN
Tourism‑Agriculture Coordination Network would facil‑
itate knowledge sharing on successful integration mod‑
els, collaborative marketing of agritourism destinations,
and harmonization of quality standards for agricultural
products used in tourism contexts. Joint ϐinancingmech‑
anisms could support cross‑border tourism routes that
showcase agricultural heritage andproductionpractices.
Additionally, regional training programs focusing on dig‑
ital skills for agricultural enterprises serving tourism
markets would address human capital constraints iden‑
tiϐied in our study as limiting factors. Such coordi‑
nated regional approaches would maximize positive
spillovers while addressing the heterogeneous impacts
observed across different development contexts. Policy
approaches should be calibrated to speciϐic developmen‑
tal contexts, with lower‑middle income member states
prioritizing basic infrastructure improvements that si‑
multaneously beneϐit both tourism accessibility and
agricultural market integration, while middle‑income
economies couldmaximize beneϐits by focusing on prod‑
uct diversiϐication strategies that link distinctive local
agricultural products with tourism experiences.

6. Conclusions

This study investigated the impact of tourism de‑
velopment on agricultural economic transformation and
industrial structure upgrading in the China‑ASEAN re‑
gion. Our econometric analysis reveals a statistically
signiϐicant positive relationship between tourism ex‑
pansion and agricultural sector productivity improve‑

ments. Speciϐically, the regression results demonstrate
that when tourism’s contribution to national income
rises by 1%, the efϐiciency of agricultural labor corre‑
spondingly improves by approximately 2.8%. This quan‑
tiϐiable relationship suggests that tourism serves as a
catalyst for agricultural modernization through various
mechanisms, ultimately facilitating broader industrial
restructuring and economic optimization across the re‑
gion.

Tourism development promotes agricultural trans‑
formation through three primary mechanisms: market
integration, resource reallocation, and knowledge trans‑
fer. The knowledge transfer pathway accounts for the
largest indirect effect (23.7%), followed by market in‑
tegration (19.7%) and resource reallocation (16.5%).
This demonstrates that tourism’s impact on agricultural
transformation extends beyond direct market linkages
to encompass broader structural transformation pro‑
cesses including technological diffusion and manage‑
ment practice enhancement.

The relationship exhibits signiϐicant heterogene‑
ity across different contexts, following an inverted U‑
shaped pattern across economic development levels.
The strongest positive effects are observed in middle
to high‑income economies, with upper‑middle income
countries showing the most robust tourism‑driven agri‑
cultural transformation. Countries where the agricul‑
tural sector accounts for 10–20% of GDP and that
have integrated policy environments demonstrate the
strongest connections between tourism and agriculture.
Additionally, countries in tourism development or con‑
solidation phases show more pronounced effects than
those in exploration or stagnation phases.

The research advances understanding of tourism‑
agriculture linkages in several important ways. The‑
oretically, it develops an integrated conceptual frame‑
work connecting tourism with agricultural transforma‑
tion through clearly deϐined mechanisms. This frame‑
work extends existing scholarship by identifying speciϐic
pathways through which tourism inϐluences different di‑
mensions of agricultural transformation. Empirically, it
provides robust evidence on the magnitude and direc‑
tion of these effects across diverse contexts, addressing
previous methodological limitations by employing ad‑
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vanced econometric approaches that account for poten‑
tial endogeneity and spatial interdependence.

Several limitations of this study should be ac‑
knowledged. The panel dataset may not capture all
relevant aspects of the tourism‑agriculture relation‑
ship, particularly regarding informal economic activi‑
ties prevalent in somedeveloping economies. Thequan‑
titative approach cannot fully capture qualitative di‑
mensions of institutional arrangements and policy im‑
plementation that may inϐluence these relationships.
Additionally, data limitations prevented more detailed
analysis of sub‑national variations within these diverse
countries.

Future research should explore several promising
directions. Micro‑level analyses examining ϐirm‑level
interactions between tourism and agricultural enter‑
prises would illuminate speciϐic mechanisms of knowl‑
edge transfer and resource sharing. Comparative case
studies of regions successfully integrating tourism and
agricultural development could provide insights into im‑
plementation challenges and best practices. Investi‑
gating how digital technologies are reshaping tourism‑
agriculture linkages represents an important frontier,
particularly as digital platforms increasingly connect
agricultural producers directly with tourism markets.
Exploring tourism’s differential impacts across vari‑
ous agricultural subsectors and examining longer‑term
structural transformation patternswould further enrich
understanding of these complex relationships.

The policy implications of this research offer
evidence‑based guidance for leveraging tourism as a
catalyst for agricultural modernization and industrial
structure upgrading in the China‑ASEAN region. Policy‑
makers should develop integrated approaches that fa‑
cilitate knowledge transfer between tourism and agri‑
culture, prioritize infrastructure investments that si‑
multaneously beneϐit both sectors, and tailor strate‑
gies to speciϐic developmental contexts. Regional co‑
operation mechanisms should be strengthened to facil‑
itate cross‑border knowledge sharing and collaborative
tourism‑agriculture initiatives. By strategically linking
tourism development with agricultural transformation
objectives, countries in the China‑ASEAN region can en‑
hance economic integration while promoting sustain‑

able and inclusive growth across both rural and urban
areas.
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