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Subjective social integration and its 
spatially varying determinants 
of rural‑to‑urban migrants 
among Chinese cities
Qilong Chen 1,4, Chengxiang Wang 1,2,4*, Pinrong He 1 & Anning Cai 3

Social integration, a huge issue triggered by migration, leads to potential social fragmentation 
and confrontation. Focusing on the precise enhancement of "inner" subjective social integration is 
the ultimate urbanization solution to enhance people‑centered well‑being and promote full social 
integration. This article used data from the China Migrants Dynamic Survey 2017 (CMDS 2017) to 
reveal the spatial patterns and mechanisms of subjective social integration in Chinese cities. We make 
an innovative attempt to introduce multiscale geographically weighted regression (MGWR) to address 
the appropriateness of policy formulation by addressing the spatial variation in the factors. The results 
demonstrate that the influences on subjective social integration have a strong spatial heterogeneity 
in China, a vast and unevenly developed country. Expanding on the typical factors, household 
registration and political participation affect North China more than other regions; and housing and 
marriage have a greater impact in South China, especially in the Pearl River Delta and the Eastern 
Seaboard. Income, welfare, and healthcare are indiscriminately sweeping through most of China. 
Such a conclusion reminds the Chinese government that it needs to consider not only addressing some 
of the national constraints to subjective social integration but also imposing precise, site‑specific 
changes for different regions.

Social differentiation and social integration, caused by the increasing population mobility, are important issues 
that are common in the context of global urban  transformation1–3. The long-term transnational migration since 
the Industrial Revolution has brought great dynamism to the global North, but it has also bred conflicts between 
social subjects, i.e., human beings, a case in point being racial tensions. Further globalization and urbanization 
have created new challenges for the global South. Among these, the vast and hyper-populated country of China 
also has enormous problems of population social integration, especially facilitated by compressed-explosive 
urbanization. As of 2021, China’s migrant population had rose to 385 million, according to the China’s Statistical 
Bulletin of the National Economic and Social  Development4. As a unique mega-complex, China’s rural-to-urban 
migrants encounter enormous institutional, economic, cultural, and social obstacles in urban  society5,6.

In the twenty-first century, with the abolition of the custody and repatriation system (CRS) and the loosening 
of restrictions on urban settlements, People’s migration in China has become "free and unfettered." However, at 
first glance, the movement of Chinese peasants to the megacities seems more like a "desperate attempt to make a 
living". As new citizens gradually take root in China’s cities, social integration has gradually shifted from passive 
to active and from objective to subjective. Some of them began to love their new homes and developed a stronger 
interest in the host city’s development, becoming individuals who no longer differ from the old citizens. However, 
a considerable portion of the migrant population does not quite recognize their citizenship and integration, often 
referring to themselves as "peasant workers" and planning to leave at any time. Against the backdrop of the above 
issues, social fragmentation within cities not only leads to superficial contradictions of social stability, but also 
has the potential to trigger a deep-seated urbanization collapse or premature counter-urbanization, which is not 
conducive to people’s "sense of well-being".

Factually, subjective social integration usually has implicit characteristics, including psychosocial aspects 
involving identity, subjective internalization and satisfaction. Consequently as different cities in China possess 
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different developmental status, the degree of social integration of migrant populations varies and the impact of 
various influencing factors plays different  roles6. Most of the existing relevant studies focus on the situation of 
individual residents and families, but objective aspects of cities such as policies and the level of urban economic 
development, for example, are equally important. Therefore, it should be emphasized that complex regional and 
individual differences should be taken into account when formulating  policies7.

On this basis, we utilize data from the China Migrants Dynamic Survey 2017 (CMDS 2017) to examine 
subjective social integration in 246 Chinese cities. Most importantly, this unique data set is able to categorize 
subjective integration into three progressive levels of integration WILLINGNESS, LIKING, and CONCERN, 
which in turn assesses people’s feelings from the bottom up. Furthermore, we analyzed the spatial heterogeneity of 
the factors influencing subjective social integration using the MGWR model, which contributes to the authentic 
formulation of differential policies.

The remainder of this article is structured as follows. First, Sect. “Literature review” systematically reviews 
the established literature related to social integration, especially on subjective social integration, and presents 
our research framework. Next, we introduce the data, the model, and the selected indicators in Sect. “Method-
ology”. Section “Results” shows the empirical results of this article, which are mainly based on the MGWR test 
for spatial heterogeneity of the influencing factors. The final Sect. “Discussion and conclusions” comprises the 
discussion and conclusion.

Literature review
Social integration was first put forward by French sociologist Durkheim, which includes many aspects such 
as economy, culture, politics and  psychology8,9. Among these, economic, political and cultural integration is 
objective social integration, while psychological integration is subjective social  integration10. Subjective social 
integration, also known as emotional integration, belongs to the level of consciousness and is an internal social 
integration with hidden  characteristics11,12. Social integration is formed by the interaction of subjective social 
integration and objective social integration (Fig. 1). Objective social integration evaluates the types of work, 
household registration and lifestyle, while subjective social integration evaluates social perception, values and 
 identity13,14. Subjective social integration emphasizes the psychological integration of floating population actively 
integrating into the city, and individuals subjectively have the willingness to integrate, love the social environ-
ment and cultural customs of the city, and think that the good development of the city is related to themselves, 
so they are willing to pay attention to the inflow cities. As for the measurement of subjective social integration, 
the related research of migration psychology assesses the migrants’ adaptation to the inflow place using the hap-
piness and emotion (positive/negative)  index13. Sociological research divides subjective social integration into 
three aspects: identification, internalization and  satisfaction15.

At present, there are three influential schools of social integration theory: integration theory, multicultural-
ism theory and segmented-assimilation  hypothesis16. Among these, the integration theory holds that migrants 
gradually integrate into society under the influence of urban economy and system, and integrate into the city in 

Figure 1.  The analytical framework of social integration.
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terms of cultural preference, identity and behavior  habits17,18. Multiculturalism theory emphasizes individual 
differences, and holds that the heterogeneity of individuals and groups, along with the heterogeneity of the 
environment affect urban  integration19–23. On the basis of integration theory, segmented-assimilation hypothesis 
explores the interactive relationship between migrants and  cities24,25.

Among personal and family factors, age, gender, household registration, education level, marriage, family 
size and family income are the main factors influencing social  integration26,27. Personal factors, such as gender, 
age, education and household registration, affect migrants’ social role, urban cultural integration ability and 
labor market competitiveness, further affect migrants’ cultural integration, social identity and  happiness28,29. In 
addition, migrants with varying family sizes and economic incomes exhibit different lifestyles, social styles and 
economic pressures, so they have different integration  situations30. The economic and political environment 
of the host city includes average income, commodity prices, government services, etc.31. A humanized policy 
environment can contribute to the social integration of  migrants32. The interaction between the host city and 
migrants is influenced by social participation, political participation, making friends, obtaining social welfare 
and so  on14. Medical insurance can improve the sense of security of migrants and reduce economic pressure. 
The right to participate in political activities enhances the identity of migrants during their interaction with host 
 cities33,34. In the process of participating in social activities and making friends with the residents of the host city, 
migrants can communicate with the locals, relieve loneliness and improve  happiness35,36.

In the existing research on the influencing factors of social integration, subjective social integration and objec-
tive social integration are mostly weighted to obtain the comprehensive social integration index. After obtaining 
the comprehensive social integration index, the influences of individuals, inflow places and various factors in 
the interaction between individuals and inflow places on social integration are  calculated9,31,37. This ignores the 
difference between subjective social integration and objective social integration. According to the findings of 
these studies, it is difficult to distinguish the influence of various influencing factors on the subjective social 
integration of migrants. At present, China has experienced 40 years of urbanization, and the process of social 
integration of rural–urban migrants has developed from the objective level of economy, system and culture to 
the subjective level related to migrants’ psychology. It is essential to calculate the subjective social integration 
index of migrants separately and analyze the influence of various influencing factors on migrants’ psychology. 
In addition, the existing research on the influencing factors of social integration summarizes and calculates the 
survey data from migrants worldwide, and rarely divides migrants into regions, ignoring the spatial heterogene-
ity of influencing factors.

Methodology
Research framework
The research framework consisted of four parts, namely, dataset preparation, dependent variable selection, inde-
pendent variable selection, and model construction (Fig. 2). The collected data included the summary statistics 
of the cities and the CMDS 2017, which provides statistics for 246 cities in China (prefecture level and above), 
as well as survey data for 98,045 migrants. In this case, the dependent and independent variables were extracted 
from the above data, and the MGWR model was built using the extracted variables.

Dataset preparation
The CMDS 2017 and the summary statistics of the cities were collected. The summary statistics of the cities were 
obtained from the statistical yearbooks or statistical bulletins released by the provincial statistical departments 
of China, as well as government and commercial data published by the Ministry of Commerce of the People’s 
Republic of China, including the average sales price of commercial properties, the per capita disposable income 
of urban residents, and the government service ratings of cities. A total of 246 cities with complete data were 
retained for the study. The CMDS 2017 data came from National Health Commission of China, covering 31 
provinces (autonomous regions and municipalities directly under the Central Government) and cities with rela-
tively concentrated floating populations in the Xinjiang Production and Construction Corps. Only the surveys 
in 2012 and 2017 included questionnaires on social integration. Given that the data from 2012 was older, the 
data of CMDS 2017 was selected for analysis. The PPS method with stratification, multiple stages, and a scale 
ratio was adopted for sampling. Some areas inhabited by ethnic minorities and areas with incomplete statistical 
data coverage were removed, and a total of 98,045 migrants with complete data, including their age, household 
income, social security, and attitudes toward the place of entry, were retained after collation. The educational 
level of these 98,045 rural–urban migrants is mainly middle school, reflecting an overall low educational level, 
with 12.96% of the total sample of migrants with specialized education or above. The average age is about 36 
years old, and 52.22% of the migrants are male. Only 17.48% of the migrants in the sample are married. The 
average monthly family income is about CNY 7,026. A proportion of 67.22% of the migrants have small families 
of 3–4 persons. While most of the migrants (65.54%) have applied for residence permits, the ownership rate of 
family commercial or public rental housing is low at 19.03%. Nearly half of the floating population has applied 
for individual social security cards, and 90.16% of the floating population has medical insurance.

Model construction
Indicators description
Subjective social integration was the dependent variable in the model and was obtained by weighting three 
indicators—WILLINGNESS, LIKING, and CONCERN—according to the mean-squared deviation method. 
The degree of willingness to integrate in the host city (WILLINGNESS), the degree of liking of the host city 
(LIKING), and the degree of concern for the host city (CONCERN) were surveyed and scored by respondents 
in CMDS 2017 as an integer between 1 and 4; the higher the value, the deeper the degree. The 98,045 migrant 
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population interviewees were categorized according to their current city of residence, and the survey data of the 
migrant population in each city were standardized and averaged to obtain the WILLINGNESS, LIKING, and 
CONCERN for each city (Table 1). Subsequently, the three indicators were then weighted by the mean-squared 
difference method to obtain the subjective social integration. The formula for computing the weights using the 
mean-squared deviation method is:

(1)pj =
1

n

n
∑

i=1

zij

(2)σj =

√

√

√

√

n
∑
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Figure 2.  Flowchart of research: (A) dataset preparation, (B) dependent variable selection, (C) independent 
variable selection, and (D) model construction.

Table 1.  Description of subjective social integration.

Indicators Description Ave Max Min

Willingness Average degree of integration willingness for the host city (score) 3.33 3.87 2.80

Liking Average degree of liking for the host city (score) 3.39 3.90 2.97

Concern Average degree of concern for the host city (score) 3.35 3.87 2.84

Subjective social integration Mean square deviation weighted value (score) 3.36 3.83 2.91
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where i denotes the city, j denotes the indicators, n is the number of cities, m is the number of indicators, zij is 
the value of indicator j for city i, pj is the mean value of indicator j, σj is the mean-squared deviation of indicator 
j, and wj is the weight of indicator j.

The independent variables of the model consisted of 5 categories: individual characteristics, family char-
acteristics, policy participation, social participation, and host city characteristics, with a total of 16 indicators 
(Table 2). Among these 16 indicators, except for STRESS and GOVERNMENT, which were calculated based 
on the summary statistics of the cities, the questions related to the other 14 indicators were all filled out by the 
98,045 interviewees.

Individual characteristics included the proportion of male migrants in a city (GENDER), average age (AGE), 
average educational level (EDU), the percentage of migrants’ rural hukou (HUKOU), and the percentage of 
migrants with a spouse (MARRIAGE). The educational level of migrants was categorized as "Primary Education 
", "Junior Secondary Education ", "Senior Secondary Education ", or "Higher Education ", assigned as "1", "2", "3", 
or "4 ", respectively. Respondents were categorized based on their current city of residence in order to calculate 
the average educational level of migrants in each city. Family characteristics included average household income 
in the city (IN-COME), average number of migrant family members (SIZE), and proportion of the floating 
population whose families own stable housing (HOUSING). Policy participation included the percentage of 
migrants with a residence permit (PERMIT), the percentage of migrants with a social security card (WELFARE), 
and the percentage of migrants with a medical insurance card (MEDICINE). These three indicators evaluate the 
migrants’ access to Policy Participation according to four aspects: political activities, residence permit, social 
security, and medical security. Social participation included the percentage of migrants with friends in the host 
city (FRIENDS), participation in social activities (ACTIVITIES), and political participation (POLITICS). Par-
ticipation in social activities is measured by the average number of times migrants participate in social activities 
in the city where they live within one year. POLITICS is also measured by the average number of times migrants 
participate in political activities in the city where they live within one year. Host City Characteristics include the 
stress of buying a house (STRESS) and government services (GOVERNMENT). Among these, GOVERNMENT 
is a comprehensive index, which evaluates the tax, business environment, government integrity and govern-
ment transparency of the host city. The higher the value, the healthier the political and business environment of 
the city. Due to the considerable differences in the economic conditions of cities, the unit price of commercial 
housing in cities cannot reflect the pressure on migrants to buy houses. Therefore, the ratio of the unit price of 
commercial housing to the annual income is used to measure the housing pressure; the higher the value, the 
greater the pressure.

Global model
The ordinary least squares (OLS) model is widely used to assess the relationship between multiple independent 
variables and a dependent variable, with its effect on the dependent variable judged by the value of the coef-
ficient corresponding to the inde-pendent  variable38. In this study, we used OLS to construct a global model and 

Table 2.  Description of the indicators.

Indicators Description Ave Max Min

Individual characteristics

 Gender The proportion of males (%) 0.52 0.74 0.35

 Age Average age (years) 37.24 48.91 28.66

 Edu Average educational level (score) 2.23 3.15 1.43

 Hukou The percentage of rural Hukou (%) 0.88 1.00 0.00

 Marriage The percentage of migrants with spouse (%) 0.84 1.00 0.45

Family characteristics

 Income Average household income (yuan) 6281.63 10,940.63 1756.67

 Size Average number of family members 3.28 4.29 2.29

 Housing The percentage of household stable housing (%) 0.25 1.00 0.00

Policy participation

 Politics Number of times participate in political activities a year 5.79 9.41 5.06

 Permit The percentage of migrants with residence permit (%) 0.52 0.98 0.00

 Welfare The percentage of migrants with social security card (%) 0.45 0.94 0.00

 Medicine The percentage of migrants with medical insurance card (%) 0.90 1.00 0.45

Social participation

 Friends The percentage of migrants with friends in host city (%) 0.48 1.00 0.08

 Activities Number of times participate in social activities a year 0.67 3.03 0.00

Host city characteristics

 Stress Average house selling price (yuan/m2)/ per capita disposable income (yuan/year) 0.19 0.91 0.08

 Government Political and business environment (score) 19.65 100.00 1.11
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calculated the influence of the independent variables on the subjective social integration at the global level. The 
formula is as follows.

where i denotes the city, xij denotes the value of indicator j for city i, yi is the subjective social integration index 
of city i, εi is the residual term, βj is the regression coefficient of indicator j, and n is the number of indicators 
included in the model.

Multiscale geographically weighted model
Compared to global regression models, geographically weighted regression (GWR) models take spatial pattern 
elements into account and are therefore widely used to test for spatial heterogeneity effects, typically a providing 
higher model fit and a lower residual spatial  autocorrelation39. MGWR is an extension of the GWR framework 
that allows each relationship in the model to vary at a unique spatial scale. MGWR is much less restrictive in its 
assumptions than GWR, as the relationships between responses and covariates are allowed to vary locally, region-
ally, or not at  all40. MGWR can calculate regression coefficients for each study unit and select the appropriate 
bandwidth to calculate regression coefficients depending on the scale of action of the indicators. The multiscale 
inference methods used by the model obtained reliable local parameter estimates that allowed for quantitative 
and local analysis of the spatial heterogeneity of the forces affecting the subjective social integration in each 
city, and the scale of influence of each type of factor on the subjective social integration was  calculated41,42. The 
model was constructed as follows.

where i is the city, j is the indicator, xij is the value taken for indicator j of city i, bwj denotes the bandwidth used 
for the regression coefficient of indicator j, βbwj is the regression coefficient of indicator j, and (ui , vi) represents 
the spatial location of city i.

Results
Spatial distribution of the subjective social integration
To visually present the spatial characteristics of the subjective social integration of the floating population in 
China, 246 cities were divided into five grades using the natural breakpoint method. Figure 3a–c shows the three 
subitems that constitute the subjective social integration index, assessing the migrants’ willingness to integrate 
into society, their love for the inflow cities, and their concern for the inflow cities. The values range between 1 
and 4, and the larger the value, the deeper the measure. The three dimensions of subjective social integration 
are compared in Table 2 and Fig. 3a–c. The integration level of each dimension has similar spatial distribution 

(4)yi = β0 +
∑k=n

k=1
βjxij + εi ,

(5)yi =
∑k

j=1
βbwj(ui , vi)xij + εi ,

Figure 3.  Spatial distribution of WILLINGNESS (a), LIKING (b), and CONCERN (c). Spatial distribution (d) 
and Getis-Ord Gi* (e) of the subjective social integration index.
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characteristics, with dimension scores, in order from high to low, being LIKING > CONCERN > WILLINGNESS, 
which shows that the development of subjective social integration of migrants is hierarchical. They like the inflow 
city first, then care about the inflow city, and finally have a willingness to integrate.

The subjective social integration index, obtained using the mean-squared deviation method, ranges from 1 
to 4. The larger the value, the higher the degree of subjective social integration of urban migrants. To visually 
present the spatial characteristics of the subjective social integration of Chinese migrants, similarly, 246 cities 
were divided into five grades using the natural breakpoint method, as shown in Fig. 3d. From a regional perspec-
tive, there are considerable differences in the level of subjective social integration of migrants in cities. The level 
of social integration in southeast coastal cities is generally low, whereas the level of subjective social integration 
of the Shandong Peninsula urban agglomeration is high.

To analyze the spatial pattern of the subjective social integration index more intuitively, spatial autocorrelation 
analysis was used to calculate the dependent variable. Global spatial autocorrelation was first applied to test for a 
spatial autocorrelation; then hot and cold spots were calculated via local spatial autocorrelation (Getis-Ord Gi*). 
The global Moran I index was 0.24, with a z-score of 7.97 (exceeding the critical value of 2.56) and a p-value of 
less than 0.01, indicating that the subjective social integration index of the urban migrant population was spatially 
 correlated43. Further local spatial autocorrelation (Getis-Ord Gi*) was conducted to identify high- and low-value 
agglomeration areas (Fig. 3e). Two high-value agglomerations were identified, namely Chengdu–Chongqing 
urban agglomeration and its surrounding cities, and east–central Shandong and its surrounding cities, whereas 
the low-value agglomerations were concentrated mainly along the southeastern coast. As shown in Fig. 4, for 
Shandong Peninsula urban agglomeration, the proportion of female migrants in each city is high (above 50%), 
the marriage rate of migrants is high (above 80%), and the rural household registration is low (below 40%), which 
may be the reasons for the high-value agglomeration of subjective social integration in this area. The southeast-
ern coastal area of China, exhibiting low cluster values in the subjective social integration index, is the earliest 
developed area in China after the Reform and Opening-up and is the region with the highest rural-to-urban 
migrant population concentration in China. For the southeast coastal areas, the proportion of men is relatively 
high (generally higher than 50%), and the proportion of migrants who socialize with local people is low (below 
45%), which may be the reason for the low-value agglomeration of subjective social integration in this area.

Figure 4.  Spatial distribution of the indicators.
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Model comparisons
In this study, we first ran an OLS model that provides global benchmark test results and preliminarily veri-
fied an obvious causal correlation between the five types of influencing factors above and the subjective social 
integration index. Then, the spatial heterogeneity of influencing factors was explored at the local scale using 
the GWR model. However, the GWR model cannot identify scale differences of factors. To reveal the spatial 
non-stationarity between different factors and dependent variables, the MGWR model is constructed, which 
allows each variable to have different bandwidths. According to the fitting effect of the three models (Table 3), 
the adjusted R2 of the MGWR model is 0.581, and the AICc value is lower than that of the other two models. 
From the perspective of bandwidth difference, the bandwidth of all independent variables in the GWR model is 
214, whereas the bandwidth of variables in MGWR model vary, indicating that the relationship between their 
respective variables and dependent variables is spatially heterogeneous.

According to the MGWR model, out of the 16 indicators that affect subjective social integration, 6 are global 
indicators, namely: INCOME, SIZE, MEDICINE, ACTIVI-TIES, STRESS, and GOVERNMENT, and are suit-
able for measuring influence across the whole country. The remaining ten indicators are suitable for analysis 
on a local scale. Among these, EDU and FRIENDS have bandwidths of 46 and 72, respectively, as well as strong 
spatial heterogeneity, and their influence on subjective social integration changes considerably with regional 
variations. HOUSING, MARRIAGE, and POLITICS belong to the middle scale, with bandwidths of 131, 145, 
and 173, respectively. The bandwidth values of the other indicators are all greater than 200; these indicators are 
spatially heterogeneous but weak, and their influence changes little with regions variations. What needs to be 
further pointed out is INCOME, which has a significant negative effect in OLS model. However, in the MGWR 
model, while it also exhibits a negative effect, it is not significant. This is because MGWR model considers 
geographical differences, so some local indicators that are not significant in OLS model decrease in some cities, 
which improves the average P value of global variables.

The global benchmark results
The OLS results of six global indicators (Table 3) indicate that an increase in family income significantly reduces 
the subjective social integration of migrants. The average family income of migrants in a city reflects the eco-
nomic development level of the city, and subjective social integration reflects the migrants’ willingness to identify, 
contact, and integrate into the city. Cities with a high level of economic development, such as Beijing, Shanghai, 
and Guangzhou, have a fast pace of life, high consumption levels, and difficulty in obtaining an urban hukou. 
Therefore, migrants have low urban identity, weak contact with cities, and low willingness to integrate, which, 
in turn, affect subjective social integration.

Table 3.  Model comparisons. *Significant at the 0.1 level. **Significant at the 0.05 level. ***Significant at the 
0.01 level.

Model 1: OLS Model 2: GWR Model 3: MGWR 

β(SE) β(SE) Bandwidths β(SE) Bandwidths

Gender  − 0.141** (0.058)  − 0.143* (0.068) 214  − 0.153** (0.056) 241

Age 0.076 (0.083) 0.042 (0.098) 214 0.021 (0.087) 236

Edu 0.112 (0.080) 0.110 (0.101) 214 0.012 (0.179) 46

Hukou  − 0.156*** (0.059)  − 0.121* (0.066) 214  − 0.106* (0.063) 235

Marriage  − 0.094 (0.069)  − 0.151 (0.084) 214  − 0.149 (0.093) 145

Income  − 0.245*** (0.074)  − 0.228*** (0.085) 214  − 0.119 (0.079) 245

Size  − 0.016(0.073)  − 0.119 (0.094) 214  − 0.107 (0.077) 245

Housing 0.167** (0.065) 0.179* (0.082) 214 0.170 (0.99) 131

Politics 0.233*** (0.079) 0.286** (0.104) 214 0.313** (0.102) 173

Permit 0.094 (0.064) 0.132 (0.079) 214 0.147 (0.075) 205

Welfare  − 0.050 (0.064)  − 0.027 (0.078) 214 0.025 (0.071) 223

Medicine 0.020 (0.058) 0.005 (0.073) 214 0.007 (0.057) 245

Friends 0.223*** (0.069) 0.150 (0.085) 214 0.127 (0.124) 83

Activities 0.029(0.080) 0.084 (0.098) 214 0.093 (0.076) 245

Stress 0.072 (0.070) 0.051 (0.102) 214 0.059 (0.072) 245

Government 0.014 (0.074)  − 0.052 (0.093) 214  − 0.030 (0.071) 245

Intercept  − 0.000(0.052)  − 0.006(0.069) 214  − 0.016 (0.126) 72

R2 0.366 0.506 0.619

Adj. R2 0.322 0.417 0.514

AICc 624.981 615.717 598.862

Log-likelihood  − 292.984  − 262.378  − 230.463
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Mechanism for spatial heterogeneity
The MGWR model calculates the coefficient differentiation of the same variable in different cities through local 
regression. In this study, only the variables satisfying a significance of p < 0.1 were selected. According to the 
classification of natural breakpoints, cities were divided into five categories, reflecting the spatial differences in 
the degree of influence of non-stationary variables in each space, as shown in Fig. 5.

Among the individual characteristics, GENDER, EDU, HUKOU, and MARRIAGE have a significant influence 
on subjective social integration and exhibit spatial heterogeneity. The impact of GENDER on subjective social 
integration is negative, with the regression coefficient showing a south–north differentiation pattern. According 
to the statistics, in 73% of cities, the proportion of the male floating population is higher than that of the female 
floating population. Therefore, in cities with a higher proportion of male floating population, the gender imbal-
ance of the floating population is more serious. The imbalance between men and women makes it more difficult 
for migrants to choose a spouse, and the increase in the single rate reduces migrants’ sense of belonging to the 
city, thereby reducing their subjective social integration. The influence of EDU on subjective social integration 
exhibits a strong spatial heterogeneity, and the educational level in Sichuan and Chongqing has a significant 
negative effect on subjective social integration, whereas the opposite is true for central and northern Gansu. 
The influence of HUKOU on subjective social integration has a negative effect, with the Beijing–Tianjin–Hebei 
urban agglomeration as the core and decreasing towards the outer circle. The smaller the proportion of rural 
hukou migrants in the inflow cities, the less the proportion of migrants who have obtained an urban hukou. In 
China, migrants without an urban hukou are restricted in many aspects, such as the children’s education, social 
welfare, medical security, and participation in political activities, so the degree of subjective social integration of 
rural hukou migrants is generally low. In the Beijing–Tianjin–Hebei urban agglomeration, especially in Beijing, 

Figure 5.  Spatially divergent patterns of subjective social integration impact indicators.
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the political center of China, rural migrants experience difficulties in obtaining an urban hukou. Whether they 
can settle down has a greater influence on the subjective social integration of migrants than in other regions. 
MARRIAGE has a positive effect on subjective social integration, and the coefficient shows a coastal–inland 
differentiation pattern. The increase in the proportion of married migrants in the inflow cities can promote the 
subjective social integration of these cities. The subjective social integration of coastal cities is more influenced 
by MARRIAGE than inland areas, especially the Pearl River Delta urban agglomeration.

Among the indicators related to family characteristics, HOUSING has a positive effect on subjective social 
integration, and the regression coefficient shows a different pattern from southwest to northeast. The greater the 
proportion of migrants with stable housing (self-purchased houses or public rental houses) in the inflow cities, 
the higher the degree of subjective social integration of the cities, with decreasing influence from southwest to 
northeast. On one hand, migrants have stable housing in the inflow city, on the other hand, they increase their 
sense of belonging to the city and strengthen their ties with the city, thereby enhancing the degree of subjective 
urban integration.

From the perspective of policy participation, PERMIT has a positive effect on subjective social integration, 
and the regression coefficient shows an east–west differentiation pattern. The increase in the proportion of the 
floating population who have applied for a residence permit is conducive to the improvement of subjective social 
integration. Because migrants who apply for residence permits can more conveniently apply for settlement, motor 
vehicle licenses, and government housing subsidies, these conveniences can enhance the happiness of migrants 
and thereby enhance subjective social integration.

Among the indicators related to Social Participation, FRIENDS and POLITICS have a positive effect on sub-
jective social integration. Among these, POLITICS has a considerable influence, and the regression coefficient 
shows a pattern of north–south differentiation, whereas FRIENDS has little influence and exhibits a high level of 
spatial heterogeneity. The average number of times migrants participate in political activities reflects the toler-
ance of migrants in the cities where they flow, and participation in political activities signifies the acceptance of 
migrants. The force of this influence increases from southeast to northwest.

Discussion and conclusions
Discussion
In this article, we analyzed the influence of individual characteristics, family characteristics, policy participation, 
social participation, and other factors on the subjective social integration of migrants. The biggest difference from 
previous studies is that our MGWR study effectively reveals the spatial heterogeneity of the influencing factors. 
This work has tangible policy guidance value and can support the promotion of migrant integration into cities 
and urbanization, as the results illustrate.

We begin with a series of recommendations for Northern China, given the prominent influence of certain fac-
tors. Northern China should accelerate the reform of the household registration system to increase the willingness 
of the floating population to settle in cities. Nowadays, all but a very few mega-cities should completely liberal-
ize settlement restrictions. Finally, local governments should appropriately ease the voter eligibility restrictions 
and promote the participation of the floating population in urban management and decision-making, which is 
conducive to enhancing their subjective social integration. Due to cultural differences between the north and 
the south of China, the north is more influenced by the official-oriented ideology and has higher requirements 
for political participation.

For Southern China, housing has become a more important and urgent issue. The most important thing is 
to solve the housing shortage, improve the supply of public rental housing in cities, and pay attention to the 
negative impact of high housing prices in big cities on subjective social integration. A significant portion of 
the migrant population needs to purchase a home to obtain stable residency in the city. However, high housing 
prices in cities increase the cost of home ownership for the migrant population and reduce their willingness to 
settle down and start a family, resulting in the migrant population not developing a strong sense of belonging to 
such a city. Secondly, Southern China should further build policies for gender-friendly cities for migrants. The 
overall migration of families promotes the degree of subjective social integration, and therefore it is necessary to 
provide corresponding family assistance policies so that each individual can live a better life. This also requires 
the provision of corresponding, adequate, and caring jobs for females. Of course, parts of the South also have 
to address issues related to marriage and friend-making. The abundance of enterprises in the South (as well as 
in Eastern China) creates a closed "factory society" that limits people’s socialization needs and the possibility of 
marriage, which requires more effective policies in terms of land-use layout and communication. For example, 
adding services and recreational facilities to an industrial area, or developing cross-business exchange activities 
could improve the situation.

Certainly, it is not the case that there are no crucial concerns elsewhere. We also find that Northeast China is 
most sensitive to permits, and Northwest China is similarly affected by housing and labor skills. We would also 
like to emphasize that some factors, such as income, welfare, and healthcare, are indiscriminately sweeping across 
most of China. These are unavoidable influences. In addition, some drawbacks are that we did not investigate 
several mediating factors that do not directly affect subjective social integration. Therefore, in future research, 
we will attempt to introduce a structural equation model (SEM) to analyze the interaction between indicators 
in order to deeply analyze the mechanism of subjective social integration.

Conclusions
In this study, based on the data of CMDS 2017, the researcher used MGWR model to analyze the influencing 
factors of subjective social integration and the spatial heterogeneity of these factors. The subjective social integra-
tion of migrants is obtained by weighted calculation of WILLINGNESS, LIKING and CONCERN. This article 
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constructs an analytical model for influencing factors from three aspects: migrants, host cities and the interac-
tion between migrants and host cities, and divides them into five types of influencing factors and 16 indicators.

This study differs from previous studies on social integration as it focuses on the psychological level of 
migrants and studies subjective social integration. The research innovatively introduces MGWR model to exam-
ine the influencing factors of subjective social integration, categorizing them into 6 global indicators and 10 
local indicators. This approach solves the problem that the traditional OLS model cannot simulate the spatial 
differences of influencing factors. The main contribution of the study is to clarify the dominant factors in differ-
ent regions through the spatial heterogeneity analysis of influencing factors, so as to put forward differentiated 
suggestions for the adjustment of immigration policy.

From the spatial pattern of subjective social integration, there is spatial autocorrelation in the subjective social 
integration of rural–urban migrants. The low-level integration area is mainly located in the southeast coastal 
areas, while the high-level integration area is mainly found in the Shandong Peninsula urban agglomeration 
and Chengdu-Chongqing urban agglomeration. The development of migrants’ subjective social integration 
is hierarchical. Migrants initially exhibit emotional preference for the inflow cities, then pay attention to the 
development of the inflow cities, and finally are willing to integrate into the inflow cities.

Among the influencing factors, gender, household registration, participation in political activities, housing 
and making friends have a significant impact on the subjective social integration of migrants. As for the spatial 
heterogeneity of influencing factors, the influence of household registration and participation in political activi-
ties in northern China is higher than that in southern China. The northern region should accelerate the reform 
of household registration system and ease the restrictions on voter qualifications. Housing and marriage have a 
greater impact on southern China. For the southern region, especially the Pearl River Delta urban agglomeration 
and the eastern coastal areas, accelerating the improvement of gender-friendly policies, reducing the pressure 
on migrants to buy houses, improving the supply of urban public housing, promoting the social interaction of 
migrants and increasing the marriage rate of migrants can more effectively enhance the subjective social integra-
tion of migrants (Supplemenrtary Information).

Data availability
Publicly available datasets were analyzed in this study. CMDS 2017 can be found here: [https:// china ldrk. org. cn/ 
wjw/#/ home]. The datasets used and/or analyzed during the current study are available from the corresponding 
author on reasonable request.

Received: 29 August 2023; Accepted: 20 February 2024

References
 1. Cowan, T. The urban village, agrarian transformation, and rentier capitalism in Gurgaon, India. Antipode 50, 1244–1266. https:// 

doi. org/ 10. 1111/ anti. 12404 (2018).
 2. Lauritano, D. et al. Oral health in migrants: An observational study on the oral health status of a migrant cohort coming from 

middle- and low-income countries. Appl. Sci. 12, 5774. https:// doi. org/ 10. 3390/ app12 125774 (2022).
 3. Barger, S. D. & Uchino, B. N. Racial and ethnic variation in the association of social integration with mortality: Ten-year prospec-

tive population-based US study. Sci. Rep. 7, 43874. https:// doi. org/ 10. 1038/ srep4 3874 (2017).
 4. National Health Commission of China (NHCC). Report on China’s migrant population development; China population publishing 

house: Beijing. http:// www. nhc. gov. cn/ wjw/ xwdt/ 201812/ a32a4 3b225 a740c 4bff8 f2168 b0e96 88. shtml. (2018).
 5. Wang, W. & Fan, C. C. Migrant workers’ integration in urban China: Experiences in employment, eocial adaptation, and self-

Identity. Euras. Geogr. Econ. 53, 731–749. https:// doi. org/ 10. 2747/ 1539- 7216. 53.6. 731 (2012).
 6. Sun, Y. & Yang, Q. Study on spatial–temporal evolution characteristics and restrictive factors of urban–rural integration in northeast 

China from 2000 to 2019. Land 11, 1195. https:// doi. org/ 10. 3390/ land1 10811 95 (2022).
 7. He, Y., Zhou, G., Tang, C., Fan, S. & Guo, X. The spatial organization pattern of urban-rural integration in urban agglomerations 

in China: An agglomeration-diffusion analysis of the population and firms. Habitat Int. 87, 54–65. https:// doi. org/ 10. 1016/j. habit 
atint. 2019. 04. 003 (2019).

 8. Durkheim, E. Suicide: A Study in Sociology (Routledge, 1951).
 9. Harder, N., Figueroa, L., Gillum, R. M. & Hainmueller, J. Multidimensional measure of immigrant integration. Proc. Natl. Acad. 

Sci. U. S. A. 115, 11483–11488. https:// doi. org/ 10. 1073/ pnas. 18087 93115 (2018).
 10. Park, R. E. Human migration and the marginal man. Am. J. Sociol. 33, 881–893 (1928).
 11. Scott, R. A. Deviance, sanctions, and social integration in small-scale societies. Soc. Forces 54, 604–620. https:// doi. org/ 10. 1093/ 

sf/ 54.3. 604 (1976).
 12. Cobb, C., Branscombe, N. R., Meca, A. & Schwartz, S. J. Toward a positive psychology of immigrants. Perspect. Psychol. Sci. 14, 

1–14. https:// doi. org/ 10. 1177/ 17456 91619 825848 (2018).
 13. Moen, P., Dempster-McClain, D. & Williams, R. M. Social integration and longevity: An event history analysis of women’s roles 

and resilience. Am. Sociol. Rev. 54, 635–647. https:// doi. org/ 10. 2307/ 20958 84 (1989).
 14. Bloemraad, I., Korteweg, A. & Yurdakul, G. Citizenship and immigration: Multiculturalism, assimilation, and challenges to the 

na-tion-state. Annu. Rev. Soc. 34, 153–179 (2008).
 15. Goldlust, J. & Richmond, A. H. A Multivariate model of immigrant adaptation. Int. Migr. Rev. 8, 193–225. https:// doi. org/ 10. 2307/ 

30027 81 (1974).
 16. Park, R. E. & Burgess, E. W. Introduction to the Science of Sociology (The University of Chicago Press, 1921).
 17. Gordon, M. M. Assimilation in American Life: The Role of Race, Religion, and National Origins (OxfordUniversity Press, 1964).
 18. Gordon, M. M. Models of pluralism: The new American dilemma. Ann. Am. Acad. Polit. Soc. Sci. 454, 178–188. https:// doi. org/ 

10. 1177/ 00027 16281 45400 115 (1981).
 19. Portes, A., Parker, R. N. & Cobas, J. A. Assimilation or consciousness: Perceptions of US society among recent LatinAmerican 

immigrants to the United States. Soc. Forces 59, 200–224. https:// doi. org/ 10. 1093/ sf/ 59.1. 200 (1980).
 20. Hurh, W. M. & Kim, K. C. Adhesive sociocultural adaptation of Korean immigrants in the US: An alternative strategy ofminority 

adaptation. Int. Migr. Rev. 18, 188–216. https:// doi. org/ 10. 1177/ 01979 18384 01800 201 (1984).
 21. Hirschman, C. America’s melting pot reconsidered. Annu. Rev. Sociol. 9, 397–423. https:// doi. org/ 10. 1146/ annur ev. so. 09. 080183. 

002145 (1983).

https://chinaldrk.org.cn/wjw/#/home
https://chinaldrk.org.cn/wjw/#/home
https://doi.org/10.1111/anti.12404
https://doi.org/10.1111/anti.12404
https://doi.org/10.3390/app12125774
https://doi.org/10.1038/srep43874
http://www.nhc.gov.cn/wjw/xwdt/201812/a32a43b225a740c4bff8f2168b0e9688.shtml
https://doi.org/10.2747/1539-7216.53.6.731
https://doi.org/10.3390/land11081195
https://doi.org/10.1016/j.habitatint.2019.04.003
https://doi.org/10.1016/j.habitatint.2019.04.003
https://doi.org/10.1073/pnas.1808793115
https://doi.org/10.1093/sf/54.3.604
https://doi.org/10.1093/sf/54.3.604
https://doi.org/10.1177/1745691619825848
https://doi.org/10.2307/2095884
https://doi.org/10.2307/3002781
https://doi.org/10.2307/3002781
https://doi.org/10.1177/000271628145400115
https://doi.org/10.1177/000271628145400115
https://doi.org/10.1093/sf/59.1.200
https://doi.org/10.1177/019791838401800201
https://doi.org/10.1146/annurev.so.09.080183.002145
https://doi.org/10.1146/annurev.so.09.080183.002145


12

Vol:.(1234567890)

Scientific Reports |         (2024) 14:5540  | https://doi.org/10.1038/s41598-024-55129-y

www.nature.com/scientificreports/

 22. Rumbaut, R. G. Assimilation and its discontents: Between rhetoric and reality. Int. Migr. Rev. 31, 923–960. https:// doi. org/ 10. 1177/ 
01979 18397 03100 406 (1997).

 23. Alba, R. & Nee, V. Remaking the American Mainstream: Assimilation and Contemporary Immigration (Harvard University Press, 
2009).

 24. Portes, A. & Zhou, M. The new second generation: Segmented assimilation and its variants. Ann. Am. Acad. Polit. Soc. Sci. 530, 
74–96. https:// doi. org/ 10. 1177/ 00027 16293 53000 1006 (1993).

 25. Hirschman, C. The educational enrollment of immigrant youth: A test of the segmented-assimilation hypothesis. Demography 38, 
317–336. https:// doi. org/ 10. 1353/ dem. 2001. 0028 (2001).

 26. Luthra, R., Platt, L. & Salamońska, J. Types of migration: The motivations, composition, and early integration patterns of “new 
migrants” in Europe. Int. Migr. Rev. 52, 368–403. https:// doi. org/ 10. 1111/ imre. 12293 (2018).

 27. Dustmann, C. The social assimilation of immigrants. J. Popul. Econ. 9, 37–54. https:// doi. org/ 10. 1007/ PL000 03825 (1996).
 28. Segal, S. P. & Everett-Dille, L. Coping styles and factors in male/female social intergration. Acta Psychiatrica Scandinavica 61, 8–20. 

https:// doi. org/ 10. 1111/j. 1600- 0447. 1980. tb005 61.x (1980).
 29. Hainmueller, J., Hangartner, D. & Pietrantuono, G. Catalyst or crown: Does naturalization promote the long-term social integra-

tion of immigrants?. Am. Polit. Sci. Rev. 111, 256–276. https:// doi. org/ 10. 1017/ S0003 05541 60007 45 (2017).
 30. Li, Y., Xiong, C., Zhu, Z. & Lin, Q. Family migration and social integration of migrants: Evidence from Wuhan metropolitan area, 

China. Int. J. Environ. Res. Public Health 18, 12983. https:// doi. org/ 10. 3390/ ijerp h1824 12983 (2021).
 31. Tian, M., Tian, Z. & Sun, W. The impacts of city-specific factors on social integration of Chinese migrant workers: A study using 

multilevel modeling. J. Urban Affairs 41, 324–337. https:// doi. org/ 10. 1080/ 07352 166. 2017. 14067 86 (2019).
 32. Nyseth, T. & López, T. D. V. Innovations in urban integration policies: Immigrant councils as democratic institutions. Cities 119, 

103389. https:// doi. org/ 10. 1016/j. cities. 2021. 103389 (2021).
 33. Li, Y. & Dou, D. The influence of medical insurance on the use of basic public health services for the floating population: The 

mediating effect of social integration. Int. J. Equity Health 21, 15. https:// doi. org/ 10. 1186/ s12939- 022- 01623-6 (2022).
 34. Liu, Q. & Pan, H. Investigation on life satisfaction of rural-to-urban migrant workers in China: A moderated mediation model. 

Int. J. Environ. Res. Public Health 17, 2454. https:// doi. org/ 10. 3390/ ijerp h1707 2454 (2020).
 35. Xie, P., Cao, Q., Li, X., Yang, Y. & Yu, L. The effects of social participation on social integration. Front. Psychol. 13, 919592. https:// 

doi. org/ 10. 3389/ fpsyg. 2022. 919592 (2022).
 36. Gentin, S. et al. Nature-based integration of immigrants in Europe: A review. Urban For. Urban Green 43, 126379. https:// doi. org/ 

10. 1016/j. ufug. 2019. 126379 (2019).
 37. Chen, H., Zhu, Z., Chang, J. & Gao, Y. The effects of social integration and hometown identity on the life satisfaction of Chinese 

rural migrants: The mediating and moderating effects of a sense of belonging in the host city. Health Qual. Life Outcomes 18, 1–9. 
https:// doi. org/ 10. 1186/ s12955- 020- 01415-y (2020).

 38. Kartelj, A. & Djukanović, M. RILS-ROLS: Robust symbolic regression via iterated local search and ordinary least squares. J. Big 
Data 10, 1–28. https:// doi. org/ 10. 1186/ s40537- 023- 00743-2 (2023).

 39. Fotheringham, A. S., Charlton, M. & Brunsdon, C. The geography of parameter space: An investigation of spatial non-stationarity. 
Geogr. Inform. Syst. 10, 605–627. https:// doi. org/ 10. 1080/ 02693 79960 89021 00 (1996).

 40. Oshan, T. M., Li, Z., Kang, W., Wolf, L. J. & Fotheringham, A. S. mgwr: A python implementation of multiscale geographically 
weighted regression for investigating process spatial heterogeneity and scale. ISPRS Int. J. Geo-Inform. 8, 269. https:// doi. org/ 10. 
3390/ ijgi8 060269 (2019).

 41. Gu, H., Lin, Y. & Shen, T. Do you feel accepted? Perceived acceptance and its spatially varying determinants of migrant workers 
among Chinese cities. Cities 125, 103626. https:// doi. org/ 10. 1016/j. cities. 2022. 103626 (2022).

 42. Ashani, M. N. et al. Socioeconomic and environmental determinants of foot and mouth disease incidence: An ecological, cross-
sectional study across Iran using spatial modeling. Sci. Rep. 13, 13526. https:// doi. org/ 10. 1038/ s41598- 023- 40865-4 (2023).

 43. Zhuang, Z. et al. Spatiotemporal changes in the supply and demand of ecosystem services in China’s huai river basin and their 
influencing factors. Water 14, 2559. https:// doi. org/ 10. 3390/ w1416 2559 (2022).

Acknowledgements
We would like to thank Zehua Pang of Hunan University of Technology, China, for his constructive contribution. 
We extend our gratitude to editor-in-chief and reviewers for their insightful comments during the review stage 
while we submitted the manuscript.

Author contributions
Conceptualization, Q.C.; Data curation, Q.C.; Formal analysis, Q.C.; Funding acquisition, Q.C.; Investigation, 
P.H., A.C., and C.W.; Methodology, P.H.; Project administration, C.W.; Software, C.W.; Supervision, C.W. and 
A.C.; Writing—original draft, P.H.; All authors have read and agreed to the published version of the manuscript.

Funding
This research was funded by National Natural Science Foundation of China, grant number 52078237.

Competing interests 
The authors declare no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at https:// doi. org/ 
10. 1038/ s41598- 024- 55129-y.

Correspondence and requests for materials should be addressed to C.W.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

https://doi.org/10.1177/019791839703100406
https://doi.org/10.1177/019791839703100406
https://doi.org/10.1177/0002716293530001006
https://doi.org/10.1353/dem.2001.0028
https://doi.org/10.1111/imre.12293
https://doi.org/10.1007/PL00003825
https://doi.org/10.1111/j.1600-0447.1980.tb00561.x
https://doi.org/10.1017/S0003055416000745
https://doi.org/10.3390/ijerph182412983
https://doi.org/10.1080/07352166.2017.1406786
https://doi.org/10.1016/j.cities.2021.103389
https://doi.org/10.1186/s12939-022-01623-6
https://doi.org/10.3390/ijerph17072454
https://doi.org/10.3389/fpsyg.2022.919592
https://doi.org/10.3389/fpsyg.2022.919592
https://doi.org/10.1016/j.ufug.2019.126379
https://doi.org/10.1016/j.ufug.2019.126379
https://doi.org/10.1186/s12955-020-01415-y
https://doi.org/10.1186/s40537-023-00743-2
https://doi.org/10.1080/02693799608902100
https://doi.org/10.3390/ijgi8060269
https://doi.org/10.3390/ijgi8060269
https://doi.org/10.1016/j.cities.2022.103626
https://doi.org/10.1038/s41598-023-40865-4
https://doi.org/10.3390/w14162559
https://doi.org/10.1038/s41598-024-55129-y
https://doi.org/10.1038/s41598-024-55129-y
www.nature.com/reprints


13

Vol.:(0123456789)

Scientific Reports |         (2024) 14:5540  | https://doi.org/10.1038/s41598-024-55129-y

www.nature.com/scientificreports/

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

© The Author(s) 2024

http://creativecommons.org/licenses/by/4.0/

	Subjective social integration and its spatially varying determinants of rural-to-urban migrants among Chinese cities
	Literature review
	Methodology
	Research framework
	Dataset preparation
	Model construction
	Indicators description
	Global model
	Multiscale geographically weighted model


	Results
	Spatial distribution of the subjective social integration
	Model comparisons
	The global benchmark results
	Mechanism for spatial heterogeneity

	Discussion and conclusions
	Discussion
	Conclusions

	References
	Acknowledgements


