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Abstract: The development of rural tourism plays an important role in promoting rural culture. By 

integrating 3833 household questionnaires from the 2020 China Rural Revitalization Survey (CRRS) 

database with remote sensing data, we constructed an evaluation system to measure the level of 

rural culture. Then, we analyzed the impacts of rural tourism on rural culture from macro and micro 

perspectives. Our research results show the following: (1) Villages with developed rural tourism 

show a 85.9% increase in rural culture compared to those without tourism; (2) mechanism tests show 

that rural tourism promotes the rural culture by improving households’ risk-sharing behavior, hu-

man resources, and self-identification, leading to increases of 3.4%, 55% and 10.9%, respectively; (3) 

with micro-level (fieldwork survey) and macro-level analysis (remote sensing), we analyzed the 

various impacts of rural tourism on rural culture under different income levels, demographic struc-

tures, geographical locations and topographical conditions. The results show that at the micro level, 

the promotion effect of rural tourism on rural culture increases by 2.214% and 1.679% with the in-

crease in per capita income and the proportion of women, respectively. For geographical location, 

macro-level data suggest that rural tourism in the east of China increases the rural culture by 

3.416%. Moreover, in plain areas, both micro- and macro-level analysis indicated that rural tourism 

promotes rural culture by 2.323% and 4.607%, respectively. This is the first time rural culture has 

been evaluated on a large scale with two cross-validated approaches. 
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1. Introduction 

Since the 1970s, rural tourism has played an important role in rural economic devel-

opment [1]. Rural tourism has boosted rural economic growth [2], provided more em-

ployment opportunities, and improved recreational and cultural facilities [3], with a sig-

nificant impact on rural socio-cultural activities. Tourism revenues reached USD 3.3 tril-

lion in 2023, contributing 3% to the global Gross Domestic Product (GDP). In China, rural 

tourism has become a key approach to promote rural economic development, improve 

farmers’ living standards, and preserve rural culture [4]. In the first quarter of 2024, 

China’s GDP share of rural tourism income increased to 5.1%, which highlighted the de-

velopment of urban and rural economies. However, rural tourism has also raised many 

problems, such as the cultural invasion, the rural societal collapse, and cultural shock at 
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the reacting new urban environment. These problems have gradually diminished the core 

of rural culture [5], which could lead to the worsening of current situations in China dur-

ing its transition period [6]. With the growth of rural tourism, a significant influx of indus-

trial investment entered rural China, disrupting traditional land-based production. These 

industrial investments are a double-edged sword, as they have also improved the living 

standards of rural farmers [7]. Some experts claimed that rural tourism has undermined 

the foundations of traditional culture and caused certain crises in rural social relationships 

[3]. Therefore, this research focused on rural tourism in China as our research objective 

and provides valuable insights for other countries at similar stages of development. 

The impact of rural tourism on rural socio-culture remains a controversial topic. 

Some scholars argued that the development of rural tourism has a negative impact on 

rural socio-cultural structures [8]. From a lifestyle perspective, rural tourism increases 

population density, raises the cost of living, disrupts traditional lifestyles, and exacerbates 

existing conflicts among different stakeholders. From a cultural perspective, rural tourism 

investments dominated by foreign investments may overlook or disrupt the social fabric 

and family values deeply embedded in local farming communities, which could gradually 

weaken rural social relationships [9]. In terms of local farmers’ participation, rural tourism 

manipulated by sources of external capital excludes indigenous people to join administra-

tion management [10]. A study of tourism development in the Dominican Republic found 

that local Dominicans were severely exploited by tourism, with many local residents de-

prived of “decent work” and relegated to lower social status [11]. On the other hand, some 

scholars stated that rural tourism contributed positively to rural socio-cultural develop-

ment. Due to limited resources in rural areas, local tour operators formed a union to col-

lectively address commercial challenges like competition, marketing, and management 

[12]. As a result, rural tourism stakeholders often choose to cooperate with each other for 

greater financial benefits [13]. Closed cooperation and social networking within local res-

idents and the union are essential for the development of small-scale, community-based 

rural tourism [14]. Rural tourism can also promote cultural and heritage conservation in 

rural areas [15], strengthen social stability [16], and enhance community reputation and 

residents’ pride. There are two possible reasons for the controversy between the negative 

and positive aspects. First, the existing literature partially focuses on specific aspects such 

as women’s employment, rural heritage conservation, community participation, and so-

cio-cultural relationships, but it fails to provide a comprehensive assessment of rural tour-

ism and its impacts on local socio-culture aspects. The incomplete evaluations have led to 

inconsistent or even opposite research findings. To fill this gap, we introduced the concept 

of rural culture and constructed a rural culture construction index system to systemati-

cally analyze the influences of rural tourism on rural culture developments. The purpose 

of the research was to analyze the impacts of rural tourism to rural culture to two specific 

ends: (1) to evaluate whether the impact from rural tourism is positive or negative and (2) 

to explore the way in which rural tourism can influence rural culture. 

We believe that rural economic conditions, including decent incomes, affordable 

housing, and proper rural infrastructures, determine the rural culture and rural morale. 

Negative economic impacts often impair the social collective responsibility, social ties, and 

foundation of rural culture, accelerating the loss of cultural awareness and confidence [17]. 

Conversely, positive economic development strengthens rural collective responsibility for 

individuals and promotes cultural growth. In recent years, rural tourism and its substan-

tial benefits have emerged as an important driver of Chinese rural economic development 

to alleviate rural poverty and benefit rural revitalization. Rural tourism also serves as a 

magnet, a�racting a significant influx of capital, talent, advanced technology, and man-

agement expertise to rural areas. This process has partially overcome the developing chal-

lenges posed by rural depopulation, ageing, and other issues [18] and laid a solid eco-

nomic foundation for the construction of “new rural civilization”. Based on previous stud-

ies, we propose the following hypothesis. 
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H1. Rural tourism has a significant positive impact on the construction of rural culture. 

The existing research has failed to analyze the overall influences of rural tourism on 

rural socio-culture from a systematic theoretical perspective, so we applied the Stimulus–

Organism–Response (S-O-R) theoretical model on the impact mechanism and explored 

how rural tourism affects rural culture. The S-O-R model, proposed by Mehrabian and 

Russell’s research [19], suggests that external stimuli trigger organismic responses, lead 

to rural cognitive changes, and subsequently predict human behaviors. Currently, the S-

O-R theoretical framework has been widely applied to tourism design and tourism man-

agement [20]. With this model, Su and Swanson analyzed tourists’ environmental respon-

sibility and argued that the social responsibilities in tour destination act as an external 

stimulus, which in turn promotes self-identification in the destinations and improved lo-

cal environmental responsibilities [20]. Following this theoretical approach, we hypothe-

size that there are three ways for rural tourism to promote the construction of rural cul-

ture: improving the quantity and quality of human resources, strengthening villagers’ 

self-identification, and fostering villagers’ awareness of risk sharing. Rural residents are 

the primary contributors to rural tourism and the development of rural culture. Therefore, 

the impact of rural tourism on rural culture should support rural residents. The impacts 

from rural tourism may affect rural residents and their rural culture via three possible 

ways: First, rural tourism not only creates local employment opportunities and generates 

income for rural residents—thereby reducing population outflow and enhancing local ed-

ucation levels—but it also raises the standards for professional literacy, encouraging tour-

ism operators to offer relevant training on cultural knowledge and skills to villagers [21]. 

As rural population quality is the foundation and the core of rural culture, improving the 

quantity and quality of human resource provides a solid foundation for rural cultural de-

velopment [22]. Second, the development of rural tourism enhances villagers’ self-identi-

fication and then promotes the rural culture. The growth of rural tourism makes villagers 

realize that cultural resources can be turned into economic assets, which encourages the 

exploration, preservation, and transmission of local culture [23,24]. This helps villagers 

be�er understand the core content and value of local culture, thereby strengthening their 

cultural identification [25], which motivates the development of rural culture. Lastly, rural 

tourism increases villagers’ awareness of risk sharing, which further promotes rural cul-

ture. The rural tourism economic system with low working capital is fragile to natural or 

anthropogenic interferences and vulnerable to economic recession and policy instability. 

Risk sharing (community funds collectively raised by individual rural residents) as an 

informal social insurance mechanism is an important way for villagers to share risks, fos-

tering a sense of community and reducing social stratification [26]. This also helps rural 

residents to promote rural culture. Based on the previous studies, we propose the follow-

ing hypothesis. 

H2. Rural tourism promotes rural culture by improving the quantity and quality of rural human 

resources, enhancing farmers’ identity sense, and promoting farmers’ awareness of risk sharing. 

2. Methods 

2.1. Study Areas 

Our research covered 10 provinces or autonomous region in China: Guangdong, 

Zhejiang, Shandong, Anhui, Henan, Guizhou, Sichuan, Shaanxi, Heilongjiang, and Ning-

xia Hui Autonomous Region. These provinces (and the autonomous region) have various 

socio-economic conditions, agricultural development, and geographical locations in 

China, which enhanced the representativeness and robustness of our analysis. Our survey 

data were from 50 counties (county-level cities) and 156 towns, and we collected 300 ques-

tionnaires on village development and more than 3800 questionnaires on the family and 

household. The government report showed that in 2019, the disposable income of rural 

residents per capita across the country reached RMB 17,131, marking a nominal increase 
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of 6.9% compared to the previous year (2019), with an actual growth of 6.2% after account-

ing for price-level changes (h�ps://www.gov.cn/xinwen/2021-01/18/content_5580659.htm, 

accessed on 1 November 2024). The research dataset included both micro-level and macro-

level sources. The micro-level questionnaire data come from the China Rural Revitaliza-

tion Survey (CRRS), a national household survey. The CRRS data were collected by the 

Institute of Rural Development of the Chinese Academy of Social Sciences in 2020 

(h�p://rdi.cass.cn/dcsj/202306/t20230607_5643271.shtml, accessed on 1 November 2024). 

The comprehensive survey referred to various aspects of the rural economy, society, cul-

ture, politics, and farmers’ livelihoods and social welfare, the detailed data of which sub-

stantially supported our research on the micro level. The CRRS, with a combination of 

stratified and random sampling, recorded socio-economic developments, rural and agri-

cultural conditions, geographical location, and interviewees’ information. Ten sample 

provinces were selected from the eastern, middle, western, and northeastern regions of 

China. First, all counties (cities and districts) in the involved provinces were grouped into 

five categories based on GDP per capita, and five counties (cities and districts) were se-

lected from each sample province. Second, three towns were randomly selected from each 

selected county (city and district) using the same sampling method (Figure 1). Then, the 

administrative villages within each selected town were divided into two groups, i.e., 

“Good” and “Bad” based on economic conditions, and one village was randomly selected 

from each group. Finally, with the systematic sampling method, the surveyors randomly 

chose 12 to 14 households from the village household list and conducted face-to-face in-

terviews with the same questionnaire template. (In-person interviews tended to involve 

persons with poor education who could not complete the questionnaires by themselves.) 

Our research only presented part of the questionnaire that referred to the relationship 

between local rural tourism and the development of rural culture and involved the rele-

vant variables on rural tourism, rural culture, and control variables. After teasing out the 

missing and outlier values, we obtained available 3833 questionnaires on households. 

The macro-level remote sensing data primarily included elevation data, nigh�ime 

light data, land-use distribution layers, Normalized Difference Vegetation Index (NDVI), 

and the list of nationally recognized “civilized villages”. Elevation data were derived from 

the Shu�le Radar Topography Mission (SRTM) digital elevation dataset with a spatial res-

olution of 90 m. The 2020 nigh�ime light data were derived from the NPP-VIIRS annual 

dataset with a spatial resolution of 500 m. The 2020 annual NDVI was derived from the 

MOD13Q1 product at a spatial resolution of 250 m. The list of “Civilized Villages” is up-

dated annually and had been updated six times by 2020 

(h�p://www.wenming.cn/wmsjk/cjdx_53740/qgwmczmd/202112/t20211227_6276649.sht

ml, accessed on 1 November 2024). We included all recognized civilized villages within 

our study areas. As our whole study did not involve layer stacking, there was no need to 

downscale any involved layers. Instead, we simply calculated the average value of each 

layer for each of the involved counties. These averages were used in the subsequent anal-

ysis. 
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Figure 1. Spatial distribution of the selected provinces and cities. Notes: The colored areas were the 

selected provinces and selected cities. a: Heilongjiang Province; b: Shandong Province; c: Henan 

Province; d: Anhui Province; e: Zhejiang Province; f: Guangdong Province; g: Guizhou Province; h: 

Sichuan province; i: Shaanxi Province; j: Ningxia Hui Autonomous Region. * All cities in Ningxia 

were selected. 

2.2. Structure of the Indicator System 

2.2.1. Micro-Level Indicator System 

With the deepening of the development of the market economy, a large amount of 

industrial capital has begun to pour into the countryside, and while this capital improves 

the material living standards of the peasants, it also changes the traditional land-based 

production mode, which to some extent affects the foundation of traditional culture, and 

in the context of this era, the construction of folkways culture is of great significance. From 

the basis of the development of folkways culture, we can see that folkways culture is es-

sentially a cultural form developed on the basis of a specific field environment. Existing 

research on the construction of the indicator system of rural culture focuses more on social 

security, cultural hardware facilities, the development of rural education, ideological and 

moral construction, and other aspects. For example, the indicator system for the construc-

tion of rural culture was constructed in terms of the level of social security, the develop-

ment of public culture, the quality of rural education, the construction of ideology and 

morality, the construction of culture and education, the development of public culture, 

and the inheritance of excellent culture [27]. Taken together, these studies have laid an 
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important research foundation for us to learn from, especially the importance a�ached to 

the aspect of public culture. It should be noted that rural culture cannot be separated from 

the interaction and communication among villagers, especially including neighborhood 

relationships, social trust, and social security, which are the specific embodiment of rural 

culture construction that should be focused upon, and existing studies have neglected this 

point. In addition, with the development of digital economy, digital infrastructure con-

struction plays an important role in facilitating farmers’ communication, promoting farm-

ers’ learning of external knowledge and culture, and participation in village affairs, etc., 

and should be considered as part of the indicator system of rural culture, which has been 

neglected in existing studies. In addition, unlike existing studies, in our research, we tried 

to quantify the indicators with micro-survey data, which are closer to the actual situation 

of rural culture construction than macro-data such as statistical yearbooks. Therefore, we 

constructed a system of indicators of rural culture from five aspects: public culture, neigh-

borhood relations, social trust, social security, and modernity. Among them, we mainly 

measured public culture by five indicators: the proportion of party members, the propor-

tion of cultural expenditure, the number of years of villagers’ education, the proportion 

of public welfare expenditure, and the proportion of farm households’ holiday welfare 

expenditure. Neighborhood relationships are mainly measured by the fact that rural cul-

ture has a kind of upward and good spirit and rural atmosphere built with excellent local 

culture as the core [28]. This was measured by three indicators: neighborhood disputes, 

neighborhood assistance, and human expenditure. Social trust is also an important part 

of the development of rural culture, which was measured in this part by three indicators: 

the degree of trust between neighbors, the degree of trust in village cadres, and the degree 

of trust in township cadres. We also measured social security by the presence of criminal 

cases and the percentage of social security expenditure. It should be noted that the strong 

vitality of rural culture is due to the fact that the construction of rural culture can keep 

pace with the times [29]. In the context of the Internet, the construction of rural culture is 

strengthened by the vehicle of digital elements, which enables it to keep up with the times. 

We measured this by mobile phone and Internet penetration. Finally, we referred to Zhang 

et al.’s research through the entropy value method on the comprehensive calculation of 

the micro-level indicator system of rural civilization [30]. A detailed description of the 

variables in the micro-level indicator system for rural culture is given in Table 1. 

Table 1. Development of a micro-level indicator system for rural civilization and rural tourism. 

Objective 

Level 

Criteria 

Level 
Specific Measurement Indicators Indicator Meaning Attributes 

Rural 

culture 

Public 

budget 

Share of expenditure on culture (%) Public cultural budget in rural areas + 

Villagers’ years of education (years) Education budget in rural areas + 

Share of expenditure on public services (%) Public service budget in rural areas + 

Share of expenditure on farmers’ holiday 

welfare (%) 
Rural welfare budget in rural areas + 

Neighborho

od 

Neighborhood disputes (%) Level of harmony among villagers − 

Neighborhood mutual aid (households) 
Degree of harmonious relationship among 

villagers 
+ 

Expenditure on favors (%) 
Degree of monetization of human affairs in rural 

areas 
− 

Social 

security 

Percentage of party members (%) Government stability in rural areas + 

Whether there is a criminal case(s) Public safety in rural areas − 

Expenditure on social security as a percentage 

(%) 
Investment on public security in rural areas + 

Social trust 

Trust in neighbors (%) Trust between villagers + 

Trust in village cadres (%) Trust between villagers and village cadres + 

Trust in town cadres (%) Trust between villagers and town cadres + 

Modernity Mobile phone coverage (%) Modern infrastructure construction + 
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Network coverage (%) Network construction + 

2.2.2. Macro-Level Indicator System 

Although our field survey provided detailed demographic information about villag-

ers, the stratified sampling cannot cover all individuals in our study areas. While the re-

mote sensing imagery can comprehensively cover the entire study area and provide a 

broad overview for the research objectives, unfortunately, remote sensing data cannot 

capture psychological perceptions at the household level. Given the strengths and weak-

nesses of both approaches, we compared the results with remote sensing and field surveys 

and drew our conclusions based on both. The collection of remote sensing data included 

the following: the number of “civilized villages”, vegetation density, nigh�ime light, and 

geographic slope. The number of “civilized villages” in each county corresponds to the 

rural culture in that county, where the higher rural culture in a county, the higher the 

number of “civilized villages”. Rural tourism is closely linked to a good ecological envi-

ronment, so we used the averaged Normalized Difference Vegetation Index (NDVI) of 

each county in 2020 as an indicator, where the higher the average vegetation index, the 

more developed the rural tourism in that county. The economic development of a county 

can be reflected by the nigh�ime light index, where a county with brighter nigh�ime is 

more economically developed. The geographic slope in a county reflects its topography, 

where fla�er land can be more economically friendly to building processes. In addition, 

the latitude and longitude coordinates of a county reflect its geographical position, and 

we defined them as “northness” and “eastness”. Gender ratios for each county can also be 

found in the Yearbook (Figure 2). The micro research was an individual-level analysis 

where 3384 interviewees joined the research, while the macro research was a county-level 

analysis where 50 counties were involved. The details of the macro-level indicator system 

for rural culture and rural tourism are shown in Table A1 in Appendix A. 

 

Figure 2. Data collection from micro and macro sources and data processing. 
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2.3. The Relationship Between Rural Tourism and Rural Culture 

We established a regression model to analyze the relationship between rural culture 

(dependent variables) and rural tourism (dependent variables) on a micro level (Equation 

(1)). 

������������� = �� + ������� ��������� + ���� + ��  (1)

where Rural Culturej represents the culture level in the village j and is a composite indica-

tor constructed from the previous section using the entropy value method; Rural Culturej 

indicates whether rural tourism exists on household i in the village j (value is 1 if it exists 

and otherwise 0); Xj represents relevant control variables; ��, ��, ��, and ��  are the coef-

ficients and error term, respectively. 

To further explore the mechanism through which rural tourism affects rural culture 

on the micro level (three possible candidates: the quantity and quality of rural human 

resources, enhancing farmers’ identity sense, and promoting farmers’ awareness of risk 

sharing), a moderation effect model was used, based on the theoretical analysis presented 

earlier. The specific model is as follows (Equation (2)): 

����� �������� = �� + ������� �������� + ������� �������� × �����������+���� + ��  (2) 

where Regulatoryj is the moderating variable in village j, and Rural tourismj × Regulatoryj is 

the interaction term between rural tourism and the moderating variable, which is used to 

assess the specific effect of the moderating variable on the influence of rural tourism on 

rural culture. ���  is relevant control variable; �� , �� , �� , �� , and are ��  are the coeffi-

cients and error term, respectively. If the �� is positive, it indicates that the moderating 

variable enhances the effect of rural culture; if negative, it suggests inhibition. 

In addition, a multiple linear regression model was established to compare and ana-

lyze the influencing factors of rural tourism on rural culture on both micro and macro 

levels. The computing ratio can quantify the direction and magnitude of the influence, 

reveal the causal relationship between rural tourism and rural culture, and provide a solid 

support for empirical research. The specific model is as follows (Equation (3)): 

����� ��������/����� �������� = �� + ���������� + ���� + ��  (3) 

where Rural culturej/Rural tourismj is the ratio between rural culture and rural tourism in 

village j using micro and macro approaches; Factorsj represents a set of influencing factors 

such as per capita income, gender ratio, and geographical terrain; �� is relevant control 

variable; ��, ��, ��, ��, and �� are the coefficients and error term, respectively. The het-

eroscedasticity of all regressions were tested. If the results met the significant level (p < 

0.05), which indicated the existence of heteroscedasticity, robust estimations were con-

ducted in the regression. 

To examine the impact of rural tourism on rural culture, we chose the following mod-

els, collected questionnaires and spatial data, established multiple regressions, and com-

pared the results via micro-level analysis and macro-level analysis (Figure 3). 
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Figure 3. The workflow of the research. 

3. Results 

3.1. Baseline Regression Analysis 

At the micro level, the rural tourism data indicated that 32.3% of the villages in the 

study area have developed rural tourism (Table 2). At the macro level, the standard error 

of rural culture is 2.011, reflecting a significant difference in the level of rural culture be-

tween different villages. In addition, 47.9% of the villages have developed rural tourism, 

a higher percentage compared to the micro-level data (Table 2). For the control variables 

on the individual household level, it is generally assumed that being married compared 

to being unmarried leads to greater family and social responsibility, which are good for 

the development of rural culture. Household heads who are members of the Communist 

Party of China had a positive impact on the local rural culture. At the household level, it 

is generally accepted that families with a member holding a village cadre position have a 

higher level of ethical standards than ordinary households because village cadres should 

play an exemplary role among rural residents. For villages, a lower proportion of poor 

households, a lower proportion of the seniors, a higher proportion of the religious, and 

shorter distances to county hall are positive for the development of rural culture. To avoid 
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possible multicollinearity problems, the Variance Inflation Factor (VIF) was calculated (Ta-

ble A2 in Appendix A). Our results demonstrated that all VIF values were below 2, sug-

gesting that there was no multicollinearity among the key variables in our study. 

Table 2. Descriptive statistics for variables. 

Dimensions Variable Name Variable Description Mean Median S. E.  

Micro 

Rural culture 
Calculated by entropy method [30], with the specific 

indicators constructed (Table 1). 
10.475 10.952 6.560 

Rural tourism In this village, is there rural tourism? 1 = yes; 0 = no 0.323 0.000 0.468 

Risk sharing 
Number of friends and relatives who can lend you money 

over RMB 5000 RMB; compute the natural logarithm 
0.296 0.157 0.412 

Human resource 
How many people in your household are in the labor force 

between the ages of 16 and 60; take the natural logarithm 
0.584 0.598 0.199 

Self-identification How satisfied are you with your current living situation 0.144 0.153 0.077 

Income per capita How much do you earn in total per year? 1.550 13.224 1.743 

Female ratio 
Percentage of women in the village, calculated from 

questionnaire data 
0.492 0.451 2.260 

Eastern or not Is your village in eastern China? 1 = eastern; 0 = other 0.301 0.387 0.459 

Central or not Is your village located in central China? 1 = central; 0 = other 0.298 0.306 0.456 

Plain or not Is your village located on the plains? 1 = plains; 0 = other 0.433 0.512 0.496 

Mountainous or 

not 

Is your village located in a mountainous area? 1 = 

mountainous; 0 = other 
0.345 0.465 0.475 

Marriage status Are you married? 1 = married; 0 = unmarried 0.917 1.000 0.276 

Party membership 
Are you a party member? 1 = party member; 0 = not a 

member 
0.767 1.000 0.423 

Cadre Do you serve in your village? 1 = yes; 0 = no 0.183 1.000 0.387 

Poor village or not Is your village poor? 1 = yes; 0 = no 0.281 0.000 0.450 

Senior people ratio 
Number of people over 60 years old/total people in the 

village 
0.252 0.192 0.783 

Religious belief 
Number of people with religious beliefs/total people in the 

village 
0.125 0.001 0.385 

Distance to 

government 
Distance between village committee and county government 23.374 19.000 17.057 

Wastewater  Industrial wastewater discharges in natural logarithm 8.083 8.383 1.038 

Macro 

Rural culture 
Number of “civilized villages”, representing the culture of 

the county 
2.580 4.500 2.011 

Rural tourism NDVI, representing the tourism strength of the county 0.479 0.438 0.121 

Nighttime light 

The economic development in the county, annual NPP-

VIIRS database, which reflects the economic development in 

the county. 

1.332 5.922 2.468 

Female ratio 
Percentage of women in the province where farmers were 

interviewed 
   

Eastern or not * 1 = yes; 0 = no 0.420 0.320 0.499 

Central or not * 1 = yes; 0 = no 0.400 0.380 0.495 

Plains or not * 1 = yes; 0 = no 0.320 0.420 0.471 

Mountainous or 

not * 
1 = yes; 0 = no 0.480 0.540 0.505 

Note: Micro-level data from CRRS questionnaires were from selected rural residents; * indicates that 

we classified and categorized the binary values based on the field survey at micro-level to be con-

sistent with the regression at micro-level. Senior people are persons whose age is over 60 years old. 
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Heteroscedasticity may lead to biased and invalid statistical inferences. Before start-

ing regression, we used the Breusch–Pagan (BP) test to diagnosis heteroscedasticity (Table 

3). The regression p-values were all less than 0.05, indicating the presence of heteroscedas-

ticity in the data (Table 3). Consequently, we further employed robust standard errors for 

the regression analysis. Compared to the villages with limited rural tourism (Table 3), ru-

ral culture in villages with advanced rural tourism was strengthened by 85.9%, confirming 

Hypothesis 1, which states that rural tourism positively promotes the development of ru-

ral culture. Additionally, the Akaike Information Criterion (AIC) value was introduced to 

assess the degree of model fit. The one with the smallest AIC value, Model 3, was the best 

model, where the model included all variables (Table 3). 

To avoid potential interruptions from reverse causality, omi�ed variable bias, and 

sample self-selection, we selected industrial wastewater discharge as an instrumental var-

iable to address reverse causality concerns (Table A3 in Appendix A). In addition, to en-

sure the robustness of our research conclusions, we applied propensity score matching 

[31] and conducted robustness checks using alternative explanatory variables (Tables A4 

and A5 in Appendix A). The results from various perspectives all showed that the devel-

opment of rural tourism evidently supported rural culture. 

Table 3. Descriptive statistics for variables. 

Variable 
(1) (2) (3) 

Rural culture 

Rural tourism 0.563 *** 0.578 *** 0.859 *** 
 (0.151) (0.151) (0.177) 

Marriage status  0.110 0.248 
  (0.331) (0.333) 

Religious belief  0.051 0.132 
  (0.140) (0.142) 

Cadre  0.456 ** 0.273 
  (0.233) (0.234) 

Senior people ratio   −1.190 *** 
   (0.267) 

Poverty-stricken village   −1.186 *** 
   (0.172) 

Distance to government   −0.001 

   (0.005) 

Cons 12.357 *** 12.171 *** 11.114 *** 

 (0.122) (0.335) (0.393) 

AIC value 23,829.9 23,811.62 23,451.56 

Regression p-value p < 0.001 p < 0.001 p < 0.001 

Chi2 401.35 *** 432.63 *** 1566.07 *** 

Prob > Chi2 p < 0.05 p < 0.05 p < 0.05 

Sample size 3833 3833 3833 

Note: ** and *** denote 5% and 1% significance levels, respectively. Values in the parentheses are the 

standard errors. Senior people are persons whose age is over 60 years old. The heteroscedasticities 

were detected (p < 0.05), and robust estimations were conducted in all three regressions. 

3.2. Regression to Explore Three Drivers to Increase Rural Culture 

Rural tourism has a significant positive effect on the rural culture via risk sharing, 

human resource, and residents’ self-identification to achieve the impacts. Rural tourism 

increased rural culture by 56.3%. The interaction of the three pairs (rural tourism and risk 

sharing, rural tourism and human resource, and rural tourism and peasants’ self-identifi-

cation) increased rural culture by 3.4%, 55%, and 10.9%, respectively (Table 4). 
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Table 4. Mechanical testing to explore which drivers brought positive effects on rural culture. 

Variable 
(1) (2) (3) (4) (5) (6) (7) 

Rural Culture 

Rural tourism 0.563 *** 0.566 *** 0.823 *** 0.563 *** 2.571 *** 0.573 *** 1.171 ** 
 (0.151) (0.151) (0.208) (0.151) (0.479) (0.121) (0.509) 

Risk sharing  0.001 0.017 ***     
  (0.008) (0.014)     

Human resource    0.042 1.372 ***   
    (0.423) (0.570)   

Self-identification      0.735 *** 0.764 *** 
      (0.036) (0.038) 

Rural tourism× 

Risk sharing 
  0.034 **     

   (0.017)     

Rural tourism× 

Human resource 
    0.550 ***   

     (0.077)   

Rural tourism× 

Self-identification 
      0.109 *** 

       (0.032) 

Cons 12.357 *** 12.350 *** 12.460 *** 12.381 *** 13.083 *** 0.031 *** −0.374 

 (0.122) (0.139) (0.162) (0.282) (0.355) (0.577) (0.601) 

AIC value 23,819.9 23,821.89 23,819.6 23,821.89 23,795.68 20,900.42 20,856.16 

Regression p-value p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001 

Chi2 401.35 *** 420.58 *** 453.98 *** 412.13 *** 437.41 *** 489.14 *** 484.11 *** 

Prob > Chi2 p < 0.05 p < 0.05 p < 0.05 p < 0.05 p < 0.05 p < 0.05 p < 0.05 

Sample size 3833 3833 3833 3833 3833 3833 3833 

Note: ** and *** denote 5% and 1% significance levels, respectively. Values in the parentheses are the 

standard errors. The values in bold indicate the influences of three factors to rural tourism. The 

heteroscedasticities were detected (p < 0.05), and robust estimations were conducted in all regres-

sions. 

3.3. Comparison Between Micro-Level and Macro-Level Analyses 

The regression results from the micro and macro data showed differences in the ef-

fects of GDP, gender, and geographical location (Table 5). At the micro level, GDP is meas-

ured by the “income per capita” data from the survey. The results indicated that for each 

unit increase in per capita income, the positive effect of rural tourism on rural culture 

increased by 2.214% (β = 2.214; p < 0.01). At the macro level, GDP is measured by the “av-

erage nigh�ime light index”, but this result is not statistically significant. At the micro 

level, the positive impact of rural tourism on the rural culture increased by 1.679% (β = 

1.679; p < 0.01) as the proportion of women increased. However, at the macro level, the 

data indicated that the proportion of women had no significant effect (p > 0.10). For geo-

graphical location, micro-level data supported that whether a village is located in the east-

ern or central region does not significantly affect the impact of rural tourism on rural cul-

ture (p > 0.10). However, in the west, rural culture in the villages with tourism develop-

ment were 7.869% (p < 0.01) higher than those without tourism development. In contrast, 

macro-level data suggested that rural tourism development in eastern villages improved 

the construction of rural culture by 3.416% (p < 0.10), while it had no significant effect in 

western villages (p > 0.10). Both micro- and macro-level data provide consistent conclu-

sions on the slope of the terrain (Table 4). When villages are situated in plains, both micro- 

and macro-level results indicate that rural tourism contributes to the enhancement of rural 

culture by 2.323% (p < 0.10) and 4.607% (p < 0.10), respectively. However, when villages 
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are located in mountainous areas, rural tourism hinders the development of rural culture. 

Both models met the significance level (p < 0.0001), and the macro model was be�er than 

the micro model, and its whose AIC model was a li�le smaller than the micro one (Table 

5). 

Table 5. Comparison of β coefficients of micro and macro regression results. 

Variable 
β Coefficients 

Micro Level Ratio Macro Level Ratio 

Income per capita  

(micro GDP) 
2.214 ***  

 (0.477)  

Luminosity index 

(macro GDP) 
 0.293 

  (0.337) 

Female share 1.679 *** 0.024 
 (0.184) (0.241) 

Eastern or not 2.611 3.416 * 
 (2.431) (1.431) 

Central or not 7.869 *** 3.248 
 (2.122) (2.489) 

Plains or not 2.323 * 4.607 * 
 (1.257) (2.647) 

Mountainous or not −4.350 *** −4.840 * 

 (1.085) (2.793) 

Cons 19.271 *** 4.925 *** 

 (2.343) (5.084) 

AIC value 505.23 309.9515 

Regression p -value p < 0.001 p < 0.001 

Chi2 973.67 *** 853.25 *** 

Prob > Chi2 p < 0.05 p < 0.05 

Sample size 3833 50 

Note: * and *** denote 10% and 1% significance levels, respectively. Values in the parentheses are 

the standard errors. The heteroscedasticities were detected (p < 0.05), and robust estimations were 

conducted in both regressions. 

4. Discussion 

4.1. Three Drivers Motivating Rural Culture 

4.1.1. Risk Sharing 

Rural tourism can promote the development of rural culture by encouraging farmers’ 

risk-sharing behavior (Table 3). In villages with rural tourism, villagers often participate 

in tourism by providing land, capital, or labor for the development. However, rural tour-

ism is vulnerable and sensitive to natural factors such as natural disasters, seasonality, 

and socio-economic interference, including tourism industry boom and the propagation 

of social media [22]. To mitigate potential losses, villagers raise money and start collective 

funds to share both profits and risks [32]. This behavior fosters a collaborative and sup-

portive social environment, which significantly contributes to the development of rural 

culture. These findings are supported by Kou and Xue’s research [33]. 

4.1.2. Human Resource 

Rural tourism can enhance rural culture by increasing both the quantity and quality 

of human resource in the villages (Table 3). Previous research confirmed that rural tourism 
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and its substantial profits, as a strong magnet, encouraged citizens (who used to be villag-

ers) to not only reflow from the urban areas but also to start their own rural businesses 

[34] that a�ract external labor with high education levels, which can promote the quantity 

of the rural population. In addition, rural tourism has established higher demands for the 

profession and management skills of villagers employed in the sector, necessitating a con-

tinuous evolution in the quality of human resources to maintain the competitiveness of 

local tourism [26]. As both the quantity and quality of human resources in rural areas 

improve, local rural culture also gets be�er. This conclusion is consistent with the findings 

of Gocer et al.’s research analyzing the relationship between tourism and rural heritage 

community resilience in Behram, Turkey [35]. Meanwhile, rural tourism promotes local 

employment and income diversification—providing an alternative source of income be-

yond agriculture—and helps to break the isolation of rural communities. The presence of 

tourists and tourism workers serve as a navigator for improving the behavior of villagers, 

which indirectly motivates rural culture [36]. 

4.1.3. Self-Identification 

Rural tourism promotes the development of rural culture by enhancing villagers’ 

sense of identification (Table 3). The growth of rural tourism encourages local villagers to 

invest resources such as housing, land, and skills into the tourism industry, transforming 

their role from passive workers to active shareholders [3]. Nelson et al. [25] also had a 

similar finding, and they claimed that substantial changes in villages can trace back to 

urbanization and technological advancement. Moreover, rural tourism and its profits 

bring villagers greater exposure to and appreciation of rural culture. The villagers become 

participants and beneficiaries of rural tourism, which strengthens their cultural identity 

[32]. Those enhanced identities motivate villagers to engage in public cultural activities, 

contributing to the preservation and promotion of traditional culture [37], which in turn 

fosters rural culture. 

4.2. Comparison Between Questionnaire and Remote Sensing Analysis 

The micro-level data indicated that higher per capita income is associated with a 

greater impact of rural tourism on rural culture. In contrast, at the macro level, the results 

were not statistically significant. The contradictions arose from the use of two different 

data sources. The macro-level data utilized the nigh�ime light index to represent income 

levels, which primarily reflects the development of the manufacturing and service indus-

tries while excluding agriculture, which generates less nigh�ime illumination. The micro-

level survey data gathered the actual income of the surveyed rural households, providing 

an unbiased representation of real rural life. For gender ratio, the micro-level survey data 

show that a higher proportion of women increased the impact of rural tourism on rural 

culture, while the macro-level remote sensing data show no significant effect. The highly 

likely cause of the difference that the macro-level remote sensing data used the regional 

sex ratio from the 2020 Chinese Yearbook, which may differ from the actual gender distri-

bution in the selected villages and households. From our fieldwork observations, 

women’s social roles make them well organized, and they are willing to join the develop-

ment of rural culture. Compared to men, women show a greater preference for public 

cultural activities and communal meals. They are also more supportive of initiatives 

aimed at preserving agricultural culture and documenting local histories, all of which con-

tribute significantly to rural culture [18]. In addition, women have a natural affinity and 

vested interest in activities related to environmental cleanliness and ecological viability, 

which are often part of fine-tuned activities in rural cultures [38]. At the micro level, the 

survey data suggested rural tourism had no significant effect on rural culture if the vil-

lages were situated in the east of China, while rural tourism played a positive role on rural 

culture if the villages were located in the west of China. Conversely, the macro-level re-

sults suggest that rural tourism in eastern regions contributes positively to rural culture, 

while the data for western regions are not significant. We believe that the macro-level data 
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results are more in line with real conditions. In the economically developed eastern re-

gions, public cultural facilities are relatively complete and meet the needs of different age 

groups and social strata, so rural tourism can easily promote rural culture. However, in 

less economically developed regions, especially in the central and western areas that have 

only recently alleviated poverty, public cultural infrastructures and facilities remain un-

derdeveloped [39]. Rural tourism struggles to improve rural culture in these regions, 

which highlights the strengths of macro-level data covering larger areas. 

Both the macro- and micro-level data show similar results regarding the slope of the 

terrain. Villages located on plains showed significantly strengthened positive effects of 

rural tourism on rural culture, while mountainous areas inhibited this effect. We speculate 

that rural systems are strongly influenced by natural conditions and resources, leading to 

significant regional differences. Plains typically feature expansive, flat terrain with larger, 

more concentrated villages, which facilitates communication among residents and en-

hances access to public services and cultural activities [13]. In contrast, villages in hilly or 

mountainous areas are often arranged in a linear pa�ern along rivers or valleys, with 

small, dispersed se�lements. In some villages, the slope of the terrain impacts the level of 

tourism, which in turn influences the rural culture. Rugged terrain, poor transport links, 

and vulnerability to natural disasters pose significant challenges for rural tourism and 

rural culture. Due to a remote location and low economic incomes, it is difficult to raise 

funds in such villages. Underdeveloped public services such as education, healthcare, and 

elderly care slow down the development of rural tourism and the promotion of public 

culture [40]. The consistency between the CRRS data and macro-level GIS data further 

validates the rationality of this analysis. 

Our study was the first research to explore rural management using the Geographic 

Information System (GIS) and questionnaires in China. GIS and remote sensing covered 

the entire study area (10 provinces) and provided regular updates on geographic infor-

mation (such as terrain slope) and economic (such as nigh�ime light levels) information 

[41,42]. The questionnaire reflected the interviewees’ psychological conditions and cul-

tural values [43]. The results of each can partly (though not fully) reveal the relationship 

between rural tourism and rural culture, so we combined both approaches to present the 

relationship comprehensively. 

4.3. Limitation and Future Studies 

Our two hypotheses were verified, but there are still some limitations that we can 

improve in our further studies. Firstly, we can collect more questionnaires for each village. 

Although our database collected 3383 household questionnaires from 10 provinces, the 

number of available questionnaires for each village ranged from 12 to 14 due to time and 

resource constraints. In particular, for villages with large populations, this sample size 

may not adequately reflect the local tourism and cultural situations. We plan to increase 

the number of interviewees, especially in some populous villages. We will also add the 

number of cultural institutions into our indicator system, which could reflect local fre-

quencies of culture activities in each village. Secondly, the effects of rural tourism may 

influence not only rural culture but also urban culture. We will conduct analyses on the 

spatial spillover effect of rural tourism and evaluate whether it can effectively impact ur-

ban life using both macro and micro approaches. Lastly, we intend to extend our study 

areas. The results and conclusions of the current study only focus on China. We plan to 

cooperate with other universities and conduct similar surveys in other Asian countries 

like Singapore, Indonesia, and Malaysia. Then, we could summarize the commonalities of 

the relationship between rural tourism and rural culture in Asian countries. 

  



Agriculture 2024, 14, 2116 16 of 19 
 

 

5. Conclusions 

This study was based on the S-O-R model and explored the impact of rural tourism 

on rural culture through both micro-level and macro-level analyses. With the systematic 

theoretical framework, we constructed an indicator system for rural culture, with its foun-

dation, core, and contemporary characteristics. Based on this framework, we examined 

the mechanisms of how rural tourism influences rural culture. Our results suggested that, 

on average, villages with rural tourism experience an 85.9% increase in rural culture com-

pared to those without tourism. Given the potential endogeneity and robustness issues of 

the results, we employed instrumental variable methods and propensity score matching. 

These consistent results also demonstrated that rural tourism promotes rural cultures. To 

verify how rural tourism contributes to rural culture, we applied the S-O-R model frame-

work and empirically tested three mechanism channels: risk sharing, human resources, 

and residents’ self-identification. The interaction between rural tourism and these three 

mechanisms enhances rural culture development by 3.4%, 55%, and 10.9%, respectively. 

We analyzed and compared the micro-level survey data and the macro-level remote sens-

ing data. At the micro level, for every unit increase in per capita income and the proportion 

of women, the contribution of rural tourism to rural culture increases by 2.214% and 

1.679%, respectively, while no significant impact was observed at the macro level. This 

highlights that micro-level data precisely capture household income and other character-

istics. At the macro level, the remote sensing data suggested that rural tourism in villages 

located in the east of China increases rural culture by 3.416%, a conclusion that was more 

reliable. Macro-level analysis using remote sensing was effective for addressing spatial 

problems. Both micro- and macro-level data provided consistent results regarding the 

slope of the terrain. When villages are located on plains, rural tourism increases rural cul-

ture by 2.323% and 4.607%, respectively. However, in mountainous areas, rural tourism 

hinders rural culture. 

Our dataset covers 10 provinces and autonomous regions in China, including Guang-

dong, Zhejiang, Shandong, Anhui, Henan, Heilongjiang, Guizhou, Sichuan, Shaanxi, and 

the Ningxia Hui Autonomous Region. The data were collected from 50 counties (county-

level cities), and the number of available questionnaires reached 3833. We used a cross-

validation method combining remote sensing and survey data (CRRS) to reveal the rela-

tionship between rural tourism and rural culture. The combination of these two methods 

enabled mutual validation, which increased the accuracy and reliability of the research 

results. In further studies, we plan to increase sample size for each village (especially for 

the populous villages), explore the spatial spillover effects of rural tourism on urban life, 

and summarize the commonalities in Asian countries by conducting similar surveys in 

other countries. We will continue to use the cross-validation method (GIS and question-

naires), which integrates spatial-scale data with household-level data and is the first of its 

kind in the field. We suggest that more researchers conduct rural studies by using GIS and 

questionnaire survey in the future to provide a more accurate and comprehensive under-

standing of rural culture and rural development. 
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Appendix A 

Table A1. Construction of a macro-level indicator system for rural culture and rural tourism. 

Objective Level Specific Measurement Indicators Indicator Meaning Attributes 

Rural culture Number of “civilized villages” Represents the culture of the county + 

Rural tourism 

NDVI Represents the tourism strength of the county + 

Slope Represents the topography of the county − 

Luminosity index Represents the economic development of the county + 

Longitude Represents the eastness of the county + 

Latitude Represents the northness of the county + 

+ and − indicate positive and negative effects, respectively. 

Table A2. Robustness tests: changing estimation methods. 

Variable VIF 1/VIF 

Rural tourism 1.06 0.94 

Risk sharing 1.05 0.95 

Human resource 1.11 0.90 

Self-identification 1.08 0.93 

Marriage status 1.01 0.9877 

Religious belief 1.03 0.98 

Cadre 1.06 0.95 

Senior people ratio 1.01 0.99 

Poverty-stricken village 1.11 0.90 

Distance to government 1.22 0.82 

Table A3. Endogeneity test. 

Variable (1) (2) 

 Phase I Phase II 

Rural tourism  0.658 ** 
  (0.305) 

IV_Isd 0.051 ***  

 (0.019)  

Cons 0.020 * 0.086 *** 
 (0.010) (0.012) 

Sample size 3833 

Kleibergen–Paap rk LM statistic 6.905 *** 

Cragg–Donald Wald F statistic 16.900 

Hansen J 0.000 

Note: *, **, and *** denote 10%, 5%, and 1% significance levels, respectively. Values in the parenthe-

ses are the standard errors. 

Table A4. Robustness tests: changing estimation methods. 

Matching Methods Processing Group Control Group ATT Standard Deviation 

Near neighbor matching (1:1) 0.1179 0.1238 −0.0059 *** 0.0046 

Near neighbor matching (1:4) 0.1179 0.1210 −0.0031 *** 0.0032 

Radius caliper matching 0.1179 0.1239 −0.0060 *** 0.0047 

Kernel matching 0.1179 0.1240 −0.0061 *** 0.0049 

Note: *** denote 1% significance levels, respectively. Values in the parentheses are the standard er-

rors.  
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Table A5. Robustness Tests: replacement Variables. 

Variable (1) (2) 

 Rural Culture Rural Culture 

Rural tourism 0.190 ***  

 （0.060）  

Percentage of forest cover  0.019 *** 
  (0.006) 

Cons 12.194 *** 11.617 *** 
 （0.447） (0.440) 

AIC value 5241.63 6510.1825 

Regression p-value p < 0.001 p < 0.001 

Chi2 474.31 441.73 

Prob > Chi2 p < 0.05 p < 0.05 

Sample size 3833 3833 

Note: *** denote 1% significance levels, respectively. Values in the parentheses are the standard er-

rors. The heteroscedasticities were detected (p < 0.05), and robust estimations were conducted in 

both regressions. 
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