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The integration of agriculture, culture, and tourism industries as a driver of industrial 
modernization has become an essential strategy during China’s transition from 
rapid growth to high-quality development. In pursuit of the goal of common 
prosperity, local governments at various levels have actively responded by 
attempting to promote economic growth through the integration of these three 
industries. Data of 126 key national rural revitalization counties in China between 
2018 and 2020 is selected as the sample, and an entropy value analysis is used, 
this paper discusses the integration level of agriculture, culture, and tourism 
industries in these counties and whether such integration has promoted local 
economic growth. The results show that while the integration level of these 
industries in key rural revitalization counties has seen fluctuating growth, the 
overall level remains low with significant disparities across regions. Counties with 
higher economic development, higher human capital, and higher digitalization 
levels tend to have higher integration levels of agriculture, culture, and tourism 
industries. However, compared to ethnic counties, non-ethnic counties, despite 
their disadvantage in ethnic culture, have achieved rapid growth and caught up in 
the integration of these industries by adapting to local conditions and leveraging 
local features. Further analysis indicates that even though the current integration 
level in these counties is not high, it still promotes local economic growth. The 
conclusions provide insights for counties transitioning from poverty alleviation 
to rural revitalization. By promoting the integrated development of agriculture, 
culture, and tourism industries, these counties can achieve economic growth, 
narrow regional development gaps, and ultimately realize the goal of common 
prosperity.
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1 Introduction

Industrial integration is a necessary condition for industrial transformation and upgrading, 
as well as a key driver of economic growth. The 14th Five-Year Plan emphasizes the importance 
of integrating primary, secondary, and tertiary industries in rural areas, extending agricultural 
value chains, and diversifying rural economic activities to promote high-quality development 
at the county level. Against the backdrop of rural revitalization, the integration of agriculture, 
culture, and tourism (agri-cultural-tourism integration, ACTI) has emerged as a new engine 

OPEN ACCESS

EDITED BY

Juan Lu,  
Nanjing Agricultural University, China

REVIEWED BY

Rodolfo Lizcano Toledo,  
Tolima University, Colombia
Alka Maheshwari,  
Amity University, India

*CORRESPONDENCE

Xiujian Liao  
 liaoxiujian@swupl.edu.cn

RECEIVED 26 March 2025
ACCEPTED 13 May 2025
PUBLISHED 29 May 2025

CITATION

Shi L and Liao X (2025) From poverty to 
common prosperity: an evaluation of 
agricultural-cultural-tourism integration and 
its impact on economic growth.
Front. Sustain. Food Syst. 9:1600264.
doi: 10.3389/fsufs.2025.1600264

COPYRIGHT

© 2025 Shi and Liao. This is an open-access 
article distributed under the terms of the 
Creative Commons Attribution License 
(CC BY). The use, distribution or reproduction 
in other forums is permitted, provided the 
original author(s) and the copyright owner(s) 
are credited and that the original publication 
in this journal is cited, in accordance with 
accepted academic practice. No use, 
distribution or reproduction is permitted 
which does not comply with these terms.

TYPE Community Case Study
PUBLISHED 29 May 2025
DOI 10.3389/fsufs.2025.1600264

https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fsufs.2025.1600264&domain=pdf&date_stamp=2025-05-29
https://www.frontiersin.org/articles/10.3389/fsufs.2025.1600264/full
https://www.frontiersin.org/articles/10.3389/fsufs.2025.1600264/full
https://www.frontiersin.org/articles/10.3389/fsufs.2025.1600264/full
https://www.frontiersin.org/articles/10.3389/fsufs.2025.1600264/full
https://www.frontiersin.org/articles/10.3389/fsufs.2025.1600264/full
mailto:liaoxiujian@swupl.edu.cn
https://doi.org/10.3389/fsufs.2025.1600264
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/sustainable-food-systems#editorial-board
https://www.frontiersin.org/journals/sustainable-food-systems#editorial-board
https://doi.org/10.3389/fsufs.2025.1600264


Shi and Liao 10.3389/fsufs.2025.1600264

Frontiers in Sustainable Food Systems 02 frontiersin.org

for the development of rural areas and county-level economies 
(Gascón and Cañada, 2025). Rural tourism is regarded as an important 
measure to promote the sustainable growth of the rural economy in 
China, and it is also a necessary method to promote rural revitalization 
and the increase of farmers’ income (Cheng et al., 2025).

From an economic perspective, ACTI helps integrate local 
agricultural-cultural-tourism resources, optimizes industrial 
structures, and enhances local residents’ income levels (Wang et al., 
2024; Abdurakhmanova and Ahrorov, 2025). Promoting ACTI in 
rural areas can also leverage the unique rural culture and agricultural 
heritage, fostering rural cultural revival and development, thereby 
achieving rural cultural prosperity (Gao and Wu, 2017). In recent 
years, several “Internet-famous villages” have emerged in China, such 
as Tianshui in Gansu and Rongjiang in Guizhou. These regions have 
improved their ACTI levels through local government efforts, the 
introduction of internet platform traffic, and multi-stakeholder 
participatory models, becoming new channels for rural revitalization. 
From an international comparative perspective, China’s ACTI exhibits 
distinct “government-led” characteristics. Unlike the market-driven 
models in Western countries, China has adopted a “policy package + 
project-based” mode, where the central government establishes 
special funds for ACTI under the rural revitalization strategy. These 
funds are allocated to lower-level governments through project-based 
mechanisms. This institutional arrangement effectively addresses 
market failures, particularly in impoverished areas, leading to the 
emergence of exemplary cases of industrial development. However, 
these observations are limited to the surface level of ACTI. The actual 
integration levels in these regions remain unclear, and questions arise 
as to whether government-led integration compromises market 
efficiency, potentially hindering economic growth in these counties.

Existing studies in economics and management have evaluated the 
economic effects generated by ACTI using data at different levels, but 
the research on farmers’ income is still very limited (Yang et al., 2025; 
Ahmed, 2025). Due to data accessibility constraints, county-level 
studies have primarily relied on survey data and focused on specific 
provinces. Since the implementation of China’s targeted poverty 
alleviation policy in 2013, numerous ACTI policies and projects have 
been implemented at the county level. Following the removal of poverty 
county designations in 2020, the sustainability of development and the 
prevention of re-poverty in these key counties for rural revitalization 
remain critical issues. ACTI can provide new growth opportunities for 
these counties, fostering economic growth in rural revitalization key 
counties. This study aims to address these gaps by using county-level 
data from 2018 to 2020 to measure and analyze the ACTI levels in key 
counties for rural revitalization and assess their effect on county-level 
economic growth. The contributions of this study are twofold: (1) 
we extend the evaluation of ACTI levels from the provincial to the 
county level, focusing on China’s national key counties for rural 
revitalization. This method provides more detailed and localized data, 
aligning with China’s current agri-cultural-tourism development 
practices; (2) we evaluate the effect of ACTI on economic growth, 
addressing whether government-led integration models are efficient.

2 Literature review

The phenomenon of industrial integration can be traced back to 
the restructuring of industry boundaries driven by information 

technology (Greenstein and Khanna, 1997). Published literature 
identified the dual drivers of industrial integration: technological 
innovation reduces integration costs, while policy deregulation 
provides institutional space for cross-industry collaboration (Hu, 
2024). Although scholars have yet to reach a consensus on the 
definition of industrial integration, the classic definition by Greenstein 
and Khanna (1997) reveals its core characteristics: driven by 
technological advancements, industrial integration transforms 
production relationships, dissolves traditional boundaries between 
industries, and forms industrial ecosystems. From the perspective of 
industrial integration stages, the process typically involves four 
phases—technology, product, business, and market integration—
before achieving comprehensive integration. Technological 
integration, driven by technological updates and introductions, leads 
to the blurring of industry boundaries and is the first step in the 
integration process. Product and business integration involve the 
combination of highly correlated products and business resources 
across industries, representing a deepening phase of industrial 
integration. Market integration refers to the integration of market 
operations and marketing strategies at the market level. Cultural 
capital theory provides a new perspective for cultural-tourism 
integration, as the fusion of cultural resources creates competitive 
cultural-tourism products through creativity and innovation (Alberti 
and Giusti, 2012). In the agricultural domain, integration research has 
shifted from a single economic perspective to a systemic ecological 
paradigm. Early scholars focused on the economic benefits of 
agritourism (Fleischer and Tchetchik, 2005; Wei et al., 2024), but the 
simplistic “agriculture + tourism” model has limitations in terms of 
sustainable value creation. Gao and Wu (2017), based on innovation 
ecosystem theory, argued that ACTI is evolving into an innovation 
ecosystem. This method emphasizes the organic coupling of value 
chains across agriculture, culture, and tourism, forming an ecosystem 
that includes element flows and value co-creation.

In recent years, with the deepening application of digital 
technologies, the development of ACTI has increasingly focused on 
enhancing consumer experience value through digital technologies or 
platforms (Xiang, 2018; Li and Wang, 2025). This mode of 
development promotes ACTI in underdeveloped areas by engaging 
multiple stakeholders in the ecosystem (Wu et al., 2022; Wang and 
Wang, 2023). However, despite rapid development, ACTI faces several 
challenges. For instance, over-symbolization or blind development has 
led to resource homogenization, environmental pollution, and wasted 
resources (Yan, 2019). Additionally, issues such as inadequate 
infrastructure, irregular operations, chaotic market order, and 
disorganized online information (Liu, 2021), as well as low-quality 
industrial branding and insufficient digitalization capabilities, hinder 
sustainable development and user experience value, ultimately 
affecting economic growth (Cuomo et al., 2021; Lin and Li, 2024).

From an economic perspective, existing studies suggest that ACTI 
has a positive impact on economic growth. Such integration extends 
industrial chains, creates non-agricultural employment opportunities, 
increases income elasticity, and raises residents’ income levels (Wang 
et al., 2024). The integration process often promotes the development 
of new agricultural business entities, such as agricultural cooperatives 
(Bachleitner and Zins, 1999), driving changes in industrial 
organization and improving development efficiency. Beyond its 
economic effects, ACTI also enhances farmers’ sense of identity and 
fosters rural cultural IP, thereby promoting rural cultural development 
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(Hughes and Allen, 2005). However, most of these studies rely on case 
analyses or theoretical frameworks, while empirical research has 
primarily focused on provincial or urban levels, with fewer studies 
conducted at the county level. Some studies also show that there are a 
large number of conflicts between tourism and agriculture, and the 
integrated development of the two is not conducive to increasing 
farmers’ income (Wanner et al., 2021; Pillay and Rogerson, 2013; Zhu 
et al., 2025). Therefore, whether ACTI can promote economic growth 
in poverty-stricken areas remains an open topic. The potential 
contributions of this study are as follows: (1) By using the data of key 
counties for poverty alleviation assistance and the entropy weight 
method to calculate their ACTI index, the basic current situation of 
agricultural, cultural and tourism resource development in backward 
areas of China was clarified. (2) Combined with the county-level 
database, the article demonstrates the positive role of ACTI in 
economic growth.

3 Research design and data sources

3.1 Research methods

In the measurement of comprehensive indicators, unlike 
subjective empowerment methods such as the analytic hierarchy 
process, the entropy method determines weights based on the 
information provided by the original indicators. Therefore, the 
entropy method is widely used due to its objectivity in determining 
indicator weights. Given the requirements of this study, the entropy 
method was used to determine the weights of the indicators cpS for the 
ACTI and to calculate the integration level. Let there be n evaluation 
indicators, where n = 9; and t evaluation years, with the sample years 
being 2018 to 2020, so t = 3. Xij represents the value of the j-th 
indicator in the i-th year. Its calculation processes are respectively: (1) 
Data standardization processing; (2) Solving the weights of each 
index; (3) calculating the comprehensive score.

3.1.1 Data standardization
The ACTI involves three types of industries, with a complex 

connotation and a wide range of indicators. The units and information 
of the original indicators also differ, so it is necessary to standardize 
the indicators to maintain consistent dimensions. For positive 
indicators, the positive indicator calculation method is used; for 
negative indicators, the negative indicator calculation method is used. 
The calculation method for positive indicators is:
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In Equation 1, i and j ( )≠i j are economic variables. Since all the 
indicators selected in this paper are positive, the step of standardizing 
negative indicators can be omitted if there are no negative indicators. 
Calculate the proportion of the j-th indicator in the i-th year. Its 
calculation process is shown as Equation 2.
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By calculating the information entropy of the index, the following 
equation can be obtained:
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In Equation 3, e ≤ ≤0 e 1 is information entropy, t is time, =k 1/ lnt
. Using the information entropy of the data to calculate the 
redundancy, the following equation can be obtained:

 = −1j jd e  (4)

In Equation 4, d is information redundancy. The weight 
calculation equation of each index is as follows:
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1
/

n
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In Equation 5, w is the weight information. According to index 
weights and annotated values, the comprehensive sub-calculation 
equation for a single index is as follows:

 = ×ij j ijS w X  (6)

In Equation 6, ijS  is the composite score of a single index. This 
process is repeated and the results of ACTI are obtained by summing 
up all indicators.

 =
=∑

1

n

ACTI ij
j

S S
 

(7)

In Equation 7, ACTiS  is the evaluation result of ACTI.

3.2 Data sources

This study is based on the “China County Statistical Yearbook,” 
“China County (City) Socioeconomic Statistical Yearbook,” the EPS 
data, and datasets from China Economic Net. Data from 2018 to 2020 
were collected. The overall county-level range was selected based on 
the list of 160 key poverty alleviation counties. Data on national 
intangible cultural heritage and national 4A and above tourist 
attractions were manually compiled from the official website of the 
Chinese Intangible Cultural Heritage Office and the official websites 
of provincial cultural and tourism departments. This paper matched 
data at the county level and performed unit conversion and missing 
value removal on the initial data, resulting in 372 sample observations 
of balanced panel data.
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3.3 ACTI index evaluation system

Domestic scholars have primarily constructed indicator systems 
for measuring the integration of agriculture and tourism or culture 
and tourism by combining agriculture and tourism or culture and 
tourism. Therefore, this paper draws on the indicator system forms of 
agricultural-tourism integration and cultural-tourism integration, 
considering principles such as comprehensiveness, hierarchy, scientific 
objectivity, and availability of indicators. An evaluation indicator 
system for the integration of Agricultural-Cultural-Tourism industries 
was constructed as shown in Table 1.

This study selects a total of four first-level indicators and eight 
second-level indicators to measure ACTI. The four first-level 
indicators include infrastructure, natural and cultural resource 
conditions, and digital support. The second-level indicators for ACTI 
infrastructure include county town highway length, number of starred 
hotels, and per capita park green area. Industrial support for ACTI 
focuses on the first and tertiary industries, selecting the share of first 
industry value added in GDP and the share of tertiary industry value 
added in GDP as second-level indicators. Due to the absence of 
variables, such as cultural industry value added in key rural 
revitalization counties, cultural industry-related variables, are not 
included in the indicator system. The second-level indicators for 
natural and cultural resource conditions are classified based on natural 
and human resources. Specifically, ecological counties and 4A and 
above scenic spots are categorized as natural resources, while 
revolutionary old counties, ethnic counties, and national intangible 
cultural heritage projects are classified as human resources. Ecological 
counties, revolutionary old counties, and ethnic counties are binary 
variables, each representing one point. The remaining two types of 
resources, 4A and above scenic spots and national intangible cultural 
heritage, are scored based on their levels and quantities. For example, 
having a 4A-level scenic spot earns 1 point, and a 5A-level scenic spot 
earns 2 points. National intangible cultural heritage is scored based on 
quantity: 1–3 items earn 1 point, 4–6 items earn 2 points, and 7–9 
items earn 3 points. The final scores for natural and human resources 
are determined, and their distribution characteristics in key rural 
revitalization counties can be seen in Tables 2, 3.

From Tables 2, 3, it can be observed that counties with a score of 
5 account for 8.15%, and counties with scores of 3 and 4 are the most 
common. Counties with a score of 3 account for 66.67%, exceeding 

50%, while counties with a score of 1 account for 99.26%, meaning 
over 90% of rural revitalization key counties possess at least one 
resource. Digital support for ACTI primarily includes the county’s 
rural digital economy index and broadband access user count. Fixed 
telephone user numbers are sourced from EPS data. Since all 
indicators are positive variables, they undergo positive 
variable standardization.

4 Analysis of measurement results

4.1 ACTI results in key assisted counties

Based on the entropy weight method and the evaluation index 
system constructed in Table 1, this study calculated and obtained the 
ACTI index of the key assistance counties.

It can be seen from Table 4. the ACTI in key rural revitalization 
counties from 2018 to 2022 were calculated as 0.166, 0.160, and 0.178 
(on a scale of 0 to 1). This indicates that the integration level of ACTI 
in these counties remains relatively low. Despite a series of supportive 
policies enacted by national and local governments to promote the 
integration of industries in key rural revitalization counties, such as 
upgrading infrastructure, fostering specialty industries, strengthening 
agricultural production and marketing, tourism assistance, and 
enhancing public cultural construction, however, the integration level 
remains low. From a geographical and natural environment 
perspective, these counties are often located in remote, high-altitude, 
or border areas of western China, characterized by harsh natural 
conditions. Their economic and industrial development is relatively 
underdeveloped. From an infrastructure and public services 
perspective, the economic development of these counties is hindered 
by their remote locations and challenging natural conditions, resulting 
in lower levels of infrastructure and public services. From a digital 
perspective, these counties lack robust digital infrastructure, creating 
a digital divide compared to counties in eastern regions, which 
limits the effectiveness of digital empowerment in promoting 

TABLE 1 ACTI index evaluation system.

Primary index Secondary index Proxy index

ACTI

Infrastructure

County road length

Number of star-rated hotels

Per capita green park area

Industrial support

Ratio of value added of 

primary industry to GDP

Ratio of value added of third 

industry to GDP

Natural resources and 

human resources

Natural resource

Human resources

Digital capability
Number of landline 

subscribers

TABLE 2 Resource classification and weight.

Resource type Ecological county

Natural resources 4A and above the number of scenic spots

Humanistic resources

National intangible cultural heritage

Whether it is a revolutionary old area county

Autonomous county of ethnic minorities

TABLE 3 Natural resource scoring information.

Resource 
score

Number 
of 

districts

Single 
proportion 

(%)

Cumulative 
proportion 

(%)

5 11 8.15 8.15

4 33 24.44 32.59

3 46 34.07 66.67

2 28 20.74 87.41

1 16 11.85 99.26

0 1 0.74 100
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ACTI. Additionally, the delayed implementation effects of policies 
contribute to the persistently low integration levels.

4.2 County-level disparities in integration 
levels

From a county-level perspective, Table  4 presents the top  20 
counties with the highest ACTI levels from 2018 to 2020, while Table 4 
reports the bottom 20 counties. Table 4 reveals that Gonghe County 
ranked first with integration levels of 0.561, 0.573, and 0.620, showing 
a steady increase. Conversely, Table  5 shows that Jianzha County 
ranked last with levels of 0.058, 0.057, and 0.060. Further analysis 
indicates that the scores of the top-ranked counties were approximately 
ten times higher than those of the bottom-ranked counties during the 
observation period. This significant disparity highlights the overall 
low integration levels and substantial county-level differences.

The reasons for these disparities lie in the distinct geographical, 
natural, economic, and policy conditions across counties. Counties 
closer to central cities may enjoy advantages in infrastructure, market 
resources, and policy support, while those in remote, mountainous, 
or high-altitude areas face more developmental challenges. From an 
industrial development perspective, some counties have established 
mature agricultural, cultural, and tourism industries with effective 
integration mechanisms, while others remain in the early stages of 
integration, lacking effective industrial linkages and coordination. 
Additionally, some counties designated as ecological function counties 
face restricted industrial development. From a policy perspective, 
while supportive policies have been enacted, their implementation 

and effectiveness vary significantly across counties, contributing to the 
observed disparities.

4.3 County-level characteristics in ACTI

As noted earlier, significant county-level disparities exist in 
ACTI. This section further classifies these disparities based on specific 
county characteristics.

4.3.1 Classification based on economic 
development level

Existing literature suggests that economic development is a key 
factor influencing industrial integration (Kozak et al., 2019). Figure 1 
illustrates the differences in ACTI levels across counties classified by 
their economic development levels, represented by per capita 
GDP. Both high-and low-economic-development counties exhibit 
relatively low integration levels, though higher economic development 
correlates with slightly higher integration levels. This discrepancy 
arises because counties with higher economic development often have 
stronger industrial foundations, enabling better coordination among 
agriculture, culture, and tourism. In contrast, economically 
underdeveloped counties face challenges such as weak agricultural 
industrialization, inadequate cultural resources, and limited tourism 
appeal, which collectively hinder integration. Additionally, counties 
with higher economic development typically possess greater human 
capital and innovation capabilities, attracting skilled labor and 
fostering innovative integration models, such as digital empowerment 
and new tourism products. Conversely, economically underdeveloped 

TABLE 4 List of the top 20 counties.

County 2018 County 2019 County 2020

Gonghe 0.561 Gonghe 0.573 Gonghe 0.621

Pengshui 0.311 Pengshui 0.353 Pengshui 0.361

Jinping 0.290 Siziwang Banner 0.269 Du ‘an 0.295

Siziwang Banner 0.273 Du ‘an 0.261 Qinan 0.288

Du ‘an 0.268 Sanjiang 0.252 Wuxi 0.277

Sanjiang 0.258 Shiqu 0.233 Huining 0.274

Haiyuan 0.254 Lingyun 0.226 Siziwang Banner 0.263

Ruoergai 0.246 Rongshui 0.224 Rongshui 0.251

Wuxi 0.246 Wuxi 0.221 Congjiang 0.249

Qinan 0.234 Ruoergai 0.217 Bama 0.248

Bama 0.232 Hure Banner 0.217 Luocheng 0.241

Lingyun 0.227 Haiyuan 0.215 Sanjiang 0.239

Hure Banner 0.226 Bama 0.214 Horqin Right wing Middle Banner 0.239

Robngshui 0.226 Luocheng 0.213 Haiyuan 0.237

Luocheng 0.222 Taindeng 0.207 Zhijin 0.236

Rongjiang 0.216 Leye 0.204 Jingning 0.231

Jalaid Banner 0.214 Huanjang 0.204 Lingyun 0.230

Tangchang 0.208 Rongjiang 0.203 Jalaid Banner 0.230

Yongjing 0.208 Qinan 0.203 Tiandneg 0.229

Zhangjiachuan 0.208 Jalaid Banner 0.200 Jingyuan 0.229
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counties often lack the necessary human capital and technological 
support to drive integration.

4.3.2 Classification based on human capital
The outflow of agricultural labor to non-agricultural sectors, 

driven by economic development and industrialization, has led to a 
critical shortage of human capital in rural areas (Huang et al., 2002). 
Human capital also plays a role in integration levels, as highlighted by 
the lack of skilled professionals and managers capable of fostering 
integration. To explore the impact of human capital on ACTI, this 
study uses the number of students in ordinary schools as a proxy 
variable, dividing counties into two groups based on median values. 

Figure  2 reveals that counties with higher human capital exhibit 
higher integration levels compared to those with lower human capital.

4.3.3 Classification analysis of ACTI in key 
counties by ethnic county status

Under the context of rural revitalization, cultural revitalization 
has become a critical component of rural development. Many counties 
and townships have begun to emphasize the exploration of cultural 
resources, industrializing these resources and integrating them with 
agriculture and tourism to form a development model of Agricultural-
Cultural-Tourism fusion. Among these efforts, the exploration of local 
ethnic and folk cultures has been a focal point. For instance, Yongjiang 

TABLE 5 The bottom 20 counties.

County 2018 County 2019 County 2020

Jinyang 0.120 Bushi 0.115 Cdeqin 0.124

Leibo 0.118 Leibo 0.112 Yiliang 0.124

Ninglang 0.111 Zhengan 0.112 Zhenxiong 0.124

Zeku 0.108 Ninglang 0.104 Jinyang 0.123

Bushi 0.108 Qumalai 0.104 Maguan 0.122

Qumalai 0.105 Zeku 0.104 Ganluo 0.122

Yiliang 0.105 Ganluo 0.103 Zeku 0.121

Maguan 0.103 Bama 0.101 Qumalai 0.117

Lvchun 0.099 Maguan 0.101 Ninglang 0.104

Bama 0.096 Yiliang 0.100 Bama 0.103

Ganluo 0.095 Lvchun 0.097 Qiaojia 0.096

Qiaojia 0.088 Qiaojia 0.093 Lvchun 0.095

Zhengxiangbai Banner 0.087 Dongxiang 0.088 Dongxiang 0.088

Dongxiang 0.087 Zhengxiangbai Banner 0.087 Zaduo 0.085

Yongshan 0.081 yanjing 0.084 Yanjin 0.084

Zaduo 0.080 Zaduo 0.070 Zhengxiangbai Banner 0.084

Kudian 0.070 Ludian 0.069 Yongshan 0.071

Yanjin 0.065 Jinping 0.067 Jinping 0.067

Jinping 0.063 Yongshan 0.067 Ludian 0.066

Jianzha 0.058 Jianzha 0.057 Jianza 0.060

0.155

0.16

0.165

0.17

0.175

0.18

0.185

2018 2019 2020

Counties with low levels of economic development

Counties with high levels of economic development

FIGURE 1

Differences in economic development levels.

0.1

0.12

0.14

0.16

0.18

0.2
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Counties with low levels of human capital

Counties with low levels of human capital

FIGURE 2

Classification of human capital differences.
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County in Guizhou Province is one of the national key poverty-
stricken counties and also an ethnic county, boasting rich ethnic 
cultural resources. In recent years, Yongjiang County has leveraged its 
traditional strengths in rural football by innovatively hosting events 
such as the Yongjiang (Three Treasures Dong Village) and the 
Beautiful Countryside Village Football Super League (abbreviated as 
“Village Super League”), promoting the integration of football with 
specialty agriculture, ethnic culture, and rural tourism. This effort 
explores a model of how cultural and tourism integration can 
empower rural revitalization. Based on this, this section categorizes 
counties by whether they are ethnic counties and discusses the impact 
of ethnic cultural endowments on the ACTI in key rural 
revitalization counties.

From Figure  3, it is evident that, on average, ethnic counties 
exhibit higher Agricultural-Cultural-Tourism integration levels 
compared to non-ethnic counties. This is attributed to the unique 
ethnic cultures serving as a critical resource foundation and 
innovation driver for Agricultural-Cultural-Tourism integration. 
However, starting from 2020, non-ethnic counties have shown an 
upward trend in their integration levels, surpassing those of ethnic 
counties. This may be  due to two factors: (1) Ethnic counties’ 
Agricultural-Cultural-Tourism integration models urgently need 
innovation. In previous efforts, some counties, despite possessing 
unique ethnic cultural resources, lacked a deep understanding of these 
cultural contents. As a result, the development of ethnic cultural 
resources was limited to simple combinations of culture with 
agriculture and tourism, leading to high homogeneity in integration 
models. These models struggle to adapt to market developments and 
tourist demands, resulting in declining sustainability in value creation. 
(2) Non-ethnic counties, even with insufficient ethnic cultural 
endowments, have innovated their Agricultural-Cultural-Tourism 
integration models by adapting to local characteristics. This has also 
elevated their integration levels.

4.3.4 Classification analysis of ACTI in key 
dounties by digitalization level

In the context of digital knowledge and information rapidly 
permeating various production processes, the impact of digital 
technology on industrial integration has garnered significant 
attention. Digital knowledge and information, facilitated by modern 

information technology, can drive infrastructure construction, 
strengthen data and technological support for industrial integration, 
promote the rational allocation of labor resources, and improve 
industrial organizational systems. Consequently, industries are pushed 
toward networked, digitized, and intelligent development, fostering 
the fusion and cross-reorganization of primary, secondary, and 
tertiary industries. To examine the impact of digitalization levels on 
Agricultural-Cultural-Tourism integration levels, this study 
categorizes counties based on their rural digital village indexes. These 
indexes are compiled from the County Digital Village Index (2018–
2020) released by Peking University. The results are presented in 
Figure 4.

From Figure 4, it is evident that counties with lower digitalization 
levels exhibit significantly lower Agricultural-Cultural-Tourism 
integration levels compared to counties with higher digitalization 
levels. Moreover, this disparity shows an increasing trend. This can 
be attributed to the long-term and progressive characteristics of the 
cross-industry integration of agriculture, culture, and tourism driven 
by digital technologies. These traits stem from the strong natural 
attributes of agricultural industries, the single nature of small-scale 
farming operations, scattered data resources, high data integration 
costs, and the widening rural–urban digital divide. In the context of 
uneven industrial development and significant regional and rural–
urban disparities in key rural revitalization counties, the low 
penetration rate of digital technologies in agriculture and their uneven 
distribution further limit the potential for value creation in 
Agricultural-Cultural-Tourism integration. This has become a 
bottleneck hindering the comprehensive revitalization of rural areas 
in key counties under the digital economy.

5 The impact of ACTI on rural 
economy

5.1 Empirical model

In the previous sections, this study used the entropy weight 
method to evaluate the integration level of agricultural-cultural-
tourism industries in key poverty alleviation counties during the 
rural revitalization initiative. The question arises: Does ACTI 

0.1
0.11
0.12
0.13
0.14
0.15
0.16
0.17
0.18
0.19

2018 2019 2020

Non-minority counties County of ethnic minorities

FIGURE 3

Whether it is a national county.

0.1

0.12

0.14

0.16

0.18

0.2

0.22

2018 2019 2020

Counties with low levels of digitization

Counties with high levels of digitization

FIGURE 4

Differences in the degree of digitization.

https://doi.org/10.3389/fsufs.2025.1600264
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org


Shi and Liao 10.3389/fsufs.2025.1600264

Frontiers in Sustainable Food Systems 08 frontiersin.org

promote county-level economic growth and thereby help key 
poverty alleviation counties achieve prosperity and escape poverty? 
To assess the impact of agricultural-cultural-tourism integration 
on economic growth, the following fixed effects model 
is constructed:

 α α ϕ λ ν ε= + +∑ + + +0 1it it it i t itY ACTI CV  (8)

In Equation 8, ,i tY represents the economic growth level of 
county i in year t, measured by GDP and taken in natural logarithm 
form for regression. ACTI is the integration level of agricultural-
cultural-tourism industries, calculated based on the entropy weight 
method and the indicator system presented in Table 1. ,i tControls
are the control variables, which include county population density, 
land area, the number of towns and townships, the level of 
industrial development, and local fiscal capacity. Population 
density is measured as the number of people per square kilometer. 
Industrial development is assessed by the number of industrial 
enterprises above a designated size, and local fiscal capacity is 
measured by local government budget expenditures. ε ,i t  is the 
error term.

5.2 Baseline regression analysis

Table 6 reports the baseline regression results estimated using 
Equation 8. Column (1) presents the results without any control 
variables, while column (2) includes county population density, land 
area, the number of towns and townships, industrial development 
level, and local fiscal capacity as control variables.

From Table 6, it is evident that regardless of whether control 
variables are included, the improvement in ACTI has a significantly 
positive impact on the economic growth of key poverty alleviation 
counties. It is obvious that ACTI has achieved mutual penetration 
among the three industries, leading to an increase in the value of 
the main business products of farmers and agricultural enterprises 
(Zhou et al., 2022). If agricultural and sideline products are sold as 
specialties after being finely processed and packaged, the added 
value of agricultural products will be enhanced. As a result, the 
prices of agricultural products will rise, which leads to mutual 
penetration among industries. The traditional single agricultural 
product industrial chain extends to the rural tourism industrial 
chain, promoting the value-added of agriculture and tourism. The 
development of tourism has given rise to the demand of tourists for 
the catering and accommodation industries. The relevant entities 
have combined the related industries into a more complex industrial 
chain, which can promote the local economic development. The 
integration of agriculture and tourism combines various resources, 
including natural resources, ecological resources, cultural resources, 
etc., to achieve comprehensive development and utilization and 
enhance the level of industrial development. The integration of 
agriculture and tourism has expanded new economic development 
models and formed new business forms through the extension of 
the industrial chain. The development of tourism has provided new 
channels for the sales of agricultural products, forming an 
integrated development model, which is conducive to the high-
quality development of agriculture. The theory of new economic 
geography points out that the agglomeration of the tourism industry 
is that the tourism industry generates a cumulative effect through 
forward and backward correlations, and has a large and lasting 
impact under the action of the cumulative cyclical causal 
relationship (Wang et al., 2023). The integration of agriculture and 
tourism promotes the extension of the tourism industry chain, 
drives the aggregation of the tourism industry, and brings in 
production factors such as capital, technology and labor force to the 
region. The output of products and services brings income to the 
regional tourism economy, thereby promoting the growth and 
expansion of the tourism economy (Chen and Cai, 2025; Dai 
et al., 2023).

Analyzing the control variables, population density is found to 
have a significant positive effect on economic growth. This is attributed 
to two factors: On the one hand, higher population density increases 
the cost-effectiveness of infrastructure construction in key poverty 
alleviation counties. With a larger population, the fixed costs of 
infrastructure can be distributed among more people, reducing the 
unit cost of investments. This improvement in infrastructure enhances 
the investment environment, attracting more enterprises and 
agricultural-cultural-tourism integration projects, thereby driving 
economic growth. On the other hand, greater population density 
facilitates the rapid dissemination of knowledge and information. The 
swift spread of new technologies, concepts, management practices, 
and entrepreneurial experiences fosters human capital development 
and entrepreneurial vitality, particularly in innovative sectors such as 
specialized agriculture, creative agriculture, and rural e-commerce live 
streaming, injecting new momentum into rural economic growth. 
Additionally, industrial development levels and local fiscal capacity are 
found to positively influence economic growth, consistent with 
traditional economic growth theories.

TABLE 6 Empirical result.

Variable (1) (2)

ACTI 3.204*** 0.764***

(0.667) (0.287)

Population density 0.045***

(0.017)

Land area −0.012

(0.027)

Number of townships −0.012

(0.022)

Industrial development level 0.450***

(0.026)

Financial capacity 0.018***

(0.002)

Constant term 12.473*** 10.981***

(0.137) (0.303)

N 372 372

Individual-fixed effect Yes Yes

Time-fixed effect Yes Yes

R square 0.078 0.798

Standard error in parentheses; *** indicates significant at the 1% level.
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5.3 Robustness test

5.3.1 Replacing the dependent variable with per 
capita GDP

To reduce the interference of population size differences across 
counties, this study replaces GDP with per capita GDP. The results are 
reported in Column (1) of Table 7. From column (1), it is evident that 
even after replacing GDP with per capita GDP, the ACTI continues to 
promote economic growth in key poverty alleviation counties.

5.3.2 Excluding counties rich in tourism resources
The ACTI is closely related to a county’s tourism resources. 

Counties with abundant tourism resources generally have a stronger 
foundation for integration. To address this, the study re-regresses the 
model after excluding counties with 4A-level scenic spots. The results 
are presented in column (2) of Table 7. Even after excluding counties 
with 4A scenic spots, the ACTI remains positively correlated with 
economic growth at the 5% significance level, indicating the 
robustness of the study’s conclusions.

5.3.3 Considering the impact of other policies on 
county-level economic growth

Counties play a critical role in bridging urban–rural divides and 
reducing regional disparities to promote economic growth. 
Geographical location, resource endowments, and urban–rural “dual 
structures” are among the factors perpetuating regional and urban–
rural disparities. Narrowing county-level development gaps is an 
effective pathway to economic growth. Since 2016, when the leader of 
the Chinese government convened a symposium in Yinchuan, inter-
provincial collaboration has been significantly improved in terms of 
work mechanisms, fields of cooperation, and collaborative tasks, 
effectively promoting precision poverty alleviation in western regions. 
Following the eradication of absolute poverty in 2020, the objectives 
of inter-provincial collaboration have shifted toward promoting rural 
revitalization and reducing regional development disparities. The 
effectiveness of inter-provincial collaboration is evident in its 
significant positive impact on raising the actual GDP and per capita 
GDP levels of western counties (Zhang et al., 2023). It also promotes 
county-level economic growth through industrial transfer and the 
promotion of industrial integration. In 2017, the “Hand in Hand 

Poverty Alleviation Action” was launched to further mobilize 
resources from developed eastern regions to support industrial 
development and integration in western counties, thereby influencing 
economic growth. To further ensure the robustness of the results, this 
study introduces a dummy variable for counties participating in the 
“Hand in Hand Poverty Alleviation Action” into the regression model.

The results are reported in column (3) of Table  7. Even after 
accounting for the impact of inter-provincial collaboration, the ACTI 
remains a significant driver of economic growth in key poverty 
alleviation counties. This indicates that the results of the benchmark 
regression in this paper are robust.

5.4 Endogeneity test

The indicators selected for constructing the ACTI index, such as 
industrial development levels and infrastructure, are closely associated 
with economic growth. This inherent correlation makes it unavoidable 
to address potential endogeneity in the study, as there may 
be bidirectional causality between ACTI and county-level economic 
growth. To mitigate the influence of bidirectional causality, this study 
employs an instrumental variable (IV) approach to address 
endogeneity. Specifically, the average ACTI in other counties within 
the same city is used as the instrumental variable. The selection of this 
IV is based on two criteria: For relevance, sample counties within the 
same city share similarities in infrastructure, natural and human 
environments, and policy conditions. And for exogeneity, from the 
perspective of political tournaments, GDP is a key performance 
indicator for officials, and counties within the same city are in 
competitive relationships (Shen and Zhang, 2024). Therefore, the 
ACTI in one county will not directly influence the economic growth 
of other counties within the same city. The results of the two-stage 
least squares (2SLS) regression using the instrumental variable are 
presented in Table 8.

As can be seen from Table 8, the F-value of the first-stage IV 
regression is 140.65, meeting the relevance criteria. The Kleibergen-
Paap rk LM statistic is 64.985, and the Cragg-Donald Wald F statistic 
is 147.923, indicating that the instrumental variable passes both the 
over-identification and weak instrument tests. Furthermore, in the 
second-stage regression, the coefficient of ACTI on economic growth 
remains significantly positive at the 1% statistical level and increases 
in magnitude, demonstrating that the IV effectively addresses the 
endogeneity issue in the study. Therefore, we can consider that the 
conclusion that ACTI will promote economic growth after eliminating 
endogeneity problems still holds. This conclusion is the result of 
causal inference.

6 Conclusion and policy 
recommendations

6.1 Conclusion

This study is based on the theoretical foundation of ACTI. Using 
data from 2018 to 2020 on China’s key poverty alleviation counties 
during the rural revitalization initiative, the research established an 
evaluation index system for agricultural-cultural-tourism integration 
development. The entropy weight method was employed to assess the 

TABLE 7 Robustness test results.

Variable (1) (2) (3)

ACTI 3.392** 1.392** 0.763***

(1.414) (0.551) (0.286)

Policy −0.070

(0.052)

CV Yes Yes Yes

N 372 243 300

Individual-fixed 

effect

Yes Yes Yes

Time-fixed effect Yes Yes Yes

R square 0.293 0.808 0.798

** and ***, respectively, indicate significance at the 5 and 1% levels. The t-statistic is 
reported in parentheses.
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integration level of agricultural-cultural-tourism industries in these 
counties and evaluate their impact on county-level economic growth. 
The key conclusions are as follows: Firstly, during the period of 2018–
2020, the overall integration level of agricultural-cultural-tourism 
industries in China’s key poverty alleviation counties remained low 
but showed an upward trend. Secondly, significant inter-county 
disparities exist in the integration levels of agricultural-cultural-
tourism industries among these counties. Thirdly, the integration level 
of agricultural-cultural-tourism industries is closely associated with 
county-specific characteristics. Counties with higher economic 
development, greater human capital, and advanced digitalization 
exhibit higher integration levels. However, compared to ethnic 
counties, non-ethnic counties are rapidly catching up in terms of 
integration levels. Lastly, despite the relatively low integration level of 
agricultural-cultural-tourism industries in these counties, they still 
contribute positively to county-level economic growth. This 
conclusion holds robust after a series of stability tests and the use of 
instrumental variables to address endogeneity. This study provides 
important insights for accelerating agricultural-cultural-tourism 
integration to promote economic growth in key poverty 
alleviation counties.

6.2 Policy implication

 (1) Implement a differentiated agricultural-cultural-tourism 
Integration strategy to narrow county-level development gaps. 
To promote the development of key poverty alleviation 
counties, it is crucial to adopt a differentiated strategy for 
agricultural-cultural-tourism integration. Firstly, for counties 
with low integration levels, central fiscal transfers should 
be increased. These counties often face challenges such as weak 
infrastructure, inadequate transportation networks (which 
hinder tourist access and agricultural product distribution), 
underdeveloped digital infrastructure (limiting e-commerce 

growth), and insufficient public tourism facilities. Addressing 
these issues by improving infrastructure is essential for laying 
the foundation for future development. For high-potential 
counties, a “subsidy-to-incentive” mechanism should 
be implemented to encourage them to serve as demonstrators. 
These counties, with advantages in industrial foundations and 
resource endowments, can be incentivized through rewards to 
further exploit their potential, creating replicable and scalable 
experiences that drive neighboring counties’ development. 
Furthermore, A “strong county, weak county” pairing 
mechanism should be established. Strong counties, leveraging 
their advantages in resources, markets, and management, can 
share resources with weaker counties, jointly plan tourism 
routes, and integrate cultural and tourism resources along these 
routes. This collaboration can enhance regional competitiveness 
and gradually reduce economic disparities between counties.

 (2) Strengthen factor guarantee mechanisms to overcome 
development bottlenecks. Intensify efforts in the “Digital 
Rural Strategy” to inject new momentum into county 
development. Establish agricultural-cultural-tourism big data 
centers to monitor resource dynamics in real time, implement 
flow warnings, and promote digitized marketing through 
platforms like live-streaming e-commerce and cloud tourism. 
Innovate talent cultivation models by launching “county-
school cooperation” programs. Partner with vocational 
colleges to establish rural tourism academies, tailoring 
training to local demands to cultivate practical, industry-
ready talent. Implement a “New Hometown Returning 
Entrepreneurs Program” by offering entrepreneurial subsidies 
and tax incentives to attract investors, technicians, and 
experienced professionals to return and start businesses, 
injecting fresh vitality into county-level agricultural-cultural-
tourism integration.

 (3) Tailor development paths for ethnic regions to deepen ethnic 
characteristic development. Ethnic regions possess unique 
cultural resources, and deepening their characteristic 
development is a key pathway to achieving rural revitalization. 
Establish a dedicated fund for the protection and development 
of ethnic cultural heritage, providing special subsidies to 
non-material cultural heritage inheritors to safeguard and 
transmit invaluable intangible cultural assets. Promote the 
“Non-Heritage Workshop + Scenic Spot + Research and 
Learning” model, integrating non-heritage into scenic areas 
and educational activities to realize economic value while 
preserving cultural heritage. Build an ethnic tourism brand 
matrix by developing ethnic festival IP and establishing a “one 
county, one festival” framework to enhance regional visibility.

 (4) Innovate mechanisms and models to perfect the guarantee 
system for ACTI. Develop innovative financial instruments, 
such as agricultural-cultural-tourism project mortgage loans 
based on expected revenue, to provide funding channels for 
agricultural-cultural-tourism projects. Establish rural 
revitalization agricultural-cultural-tourism investment funds 
to attract private capital. Pilot carbon trade projects for 
agricultural-cultural-tourism to explore pathways for 
coordinated economic and ecological development. Explore 
mechanisms for realizing ecological product value, establish 

TABLE 8 Results of endogeneity test.

Variable The first stage The second stage

ACTI Economic growth

IV 0.691***

(0.058)

ACTI 5.182***

(1.071)

CV Yes Yes

Individual-fixed effect Yes Yes

Time-fixed effect Yes Yes

F statistic 140.65

Kleibergen-Paap rk LM 

statistic

64.985

Cragg-Donald Wald F 

statistic

147.923

N 315 318

*** indicates significant at the 1% level. The t-statistic is reported in parentheses.

https://doi.org/10.3389/fsufs.2025.1600264
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org


Shi and Liao 10.3389/fsufs.2025.1600264

Frontiers in Sustainable Food Systems 11 frontiersin.org

ecological resource asset accounts, and quantify ecological 
resource values. Improve eco-compensation mechanisms to 
incentivize ecological protection during tourism 
development, fostering a virtuous cycle between tourism 
development and environmental conservation to promote 
sustainable county-level development. Enhance benefit-
sharing mechanisms by promoting innovative collaboration 
models among enterprises, governments, and farmers. 
Enterprises contribute capital, technology, and market 
access, while village collectives provide land and resources. 
Farmers participate in production and operations, ensuring 
they benefit across the entire value chain, thereby increasing 
their enthusiasm for rural revitalization and fostering stable 
economic and social development.
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