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Abstract — Social security situations of land-lost farmers are comprehensively analyzed in this paper from multi-perspectives like 
their health, employment, pension, and so on. Then an index system reflecting social security level of land-lost farmers is 
constructed. After the social security analysis and evaluation of land-lost farmers from 14 cities of Hunan province by principal 
component analysis (PCA) method, we conclude that the necessary conditions to improve social security of land-lost farmers are 
protecting their interests by developing local economy and optimizing structure. 
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I. INTRODUCTION 

With the rapid development of economy, society, and 
urbanization of Hunan province, a great deal of cultivated 
land has been transformed into non-agricultural land, and 
large numbers of farmers have lost their land in this big 
agricultural province. Statistics from the department of 
Hunan province showed that 1275 hectares land acquisition 
got approval, 197.46 million farmers and 652 thousand 
households were landless in the province. The effective 
guarantee of the land-lost farmers' social rights and interests 
not only relates to the sustainable development of economy, 
but also affects the social stability and security. Hence, a 
comprehensive evaluation index system of land-lost farmers' 
social security was constructed in this paper based on the 
previous researches, and the multiple statistics method has 
been adopted to make a quantitative analysis of the social 
security situation of the land-lost farmers, for the sake of 
promoting the improvement of the social security system and 
efficiency. 

II. METHODOLOGY  

A. Construction of the Social Security Index System of 
Land-lost Farmers in Hunan Province 

To build a set of index system reflecting the social 
security level of land-lost farmers, it must make a 
comprehensive analysis of current social security situation of 
land-lost farmers from multi-perspectives: their health, 
employment and pension. 
1)     Economic environment 

The economic environment is an important factor to 
reflect the social security status of land-lost farmers. No 
doubt, good economic environment and fast economy 
development provide more jobs for land-lost farmers, and 
solve the employment problem of the land-lost farmers. 
Therefore, indicators including growth rate of GDP, GDP 
per person and income of habitants were chose as the 
evaluation index of economic environment in this paper. 

Land security and family security are major parts of rural 
elder security, and the land security income is the pillar of 

the current rural endowment. The family pension manner 
will face great pressure after the expropriation of their land. 
Therefore, it is crucial to establish a social insurance system. 
2)    Employment environment   

The low education level is the disadvantage of land-lost 
farmers in the employment competition. And employment 
will become the main source of income once the farmers lose 
their land. As a result, the employment environment is 
another key factor for the protection of land-lost farmers' life. 
3)    Social security 

In the new period and society, people's thought is 
changing. Medical and social insurances are gradually 
replacing the old security model of raising children for old 
time, and also become the essential factor that affect people's 
happiness. 

Endowment insurance is the most important part of the 
social security system in China. But most of farmers do not 
join the social insurance because of their irregular jobs. 
Therefore, bringing the land-lost farmers into the social 
insurance and medical insurance, can increase the standard 
of peasants' lives in a large extent, narrow the income gap 
between urban and rural areas, and play a bigger role in 
improving national living standards. Through literature 
analysis, 13 indicators were selected, and a set of 
comprehensive social security evaluation index system of 
land-lost farmers was also obtained as Table I. 
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TABLE  I  THE SOCIAL SECURITY EVALUATION SYSTEM OF LAND-LOST 
FARMERS 

Grade I indexes Grade II indexes 

Economic 
environment (A1) 

GDP per capita (B1) 
THE PROPORTION OF SECONDARY AND TERTIARY 

INDUSTRY (B2) 
URBAN PER CAPITA DISPOSABLE INCOME (B3) 

RURAL PER CAPITA NET INCOME (B4) 
URBAN PER CAPITA DISPOSABLE INCOME 

GROWTH RATE(B5) 
RURAL PER CAPITA NET INCOME GROWTH 

RATE(B6) 

Employment 
environment (A2) 

Urban unemployment rate (B7) 
URBAN ZERO-EMPLOYMENT FAMILIES AID RATE 

(B8) 
LAND-LOSS FARMERS PER CAPITA EDUCATION 

FIXED NUMBER OF YEAR (B9) 

Social security (A3) 

New rural cooperative medical system (NCMS) 
coverage (B10) 

HEALTH AGENCY BEDS PER ONE HUNDRED 

PEOPLE(B11) 
SOCIAL INSURANCE COVERAGE (B12) 

URBAN AND RURAL SOCIAL INSURANCE 

COVERAGE (B13) 

A. Sample Selection and Data Collection 

The economy of Hunan, especially Chang-Zhu-Tan City 
Group, which becomes the main force of economic 
development of Hunan, has witnessed a rapid economic 
growth in recent years. But the economic level of some other 
cities is left far behind, due to the different geographical 
environment and economic structure. The GDP per capita is 
less than 20 thousand yuan in Xiangxi autonomous 
prefecture and Shaoyang, whose urbanization level is less 
than 40%, even less than 30% in some remote county towns. 
Such status quo not only causes the unbalanced development 
of economy in Hunan province, but also further widens the 
income gap of urban and rural residents. The main economic 
indicators of 14 cities of Hunan province are shown in Table 
II. 

The economic situation and gap in the cities of Hunan 
province can be reflected fairly and objectively based on the 
reference data provided by the authority. By means of 
interview and questionnaire, this paper made investigation on 
farmers and urban residents in different classes, regions and 
age paragraph, and made quantitative analysis for the various 
indicators through combining data from both to get real and 
scientific research results. 

TABLE II  THE MAIN INDICATORS OF EACH CITY OF HUNAN PROVINCE IN 2014 

Cities 

GDP 
(billion  

yuan) 

 GDP Per 
Capita 

(yuan) 

Urbanization 
rate 

 (%) 

Urban per capita 
disposable income 

(yuan) 

Rural per capita 
net income 

(yuan) 

Urban 
unemployment 

rate (%) 

Coverage rate of 
the NCMS 

(%) 

Changsha  7824.81 108355.9 71.5 29676 15884 4.39 99.39 

Zhuzhou 2160.51 54891.01 61.3 26337 11093 3.76 99.49 

Xiangtan 1570.56 56091.43 56.22 24743 11437 4.07 97.19 

Hengyang 2395.56 33064.1 50.1 21627 10237 4.39 98.99 

Shaoyang 1261.61 17521.39 38.2 16799 5257 4.49 98.49 

Yueyang 2669.39 48019.25 51.5 23451 8447 3.41 99.55 

Changde 2514.15 43311.57 45.1 21601 8144 3.99 97.09 

Zhangjiajie 410.02 27110.55 43.3 16982 4695 3.62 98.87 

Yiyang 1253.15 28657.18 44.3 20935 8079 4.35 98.88 

Chenzhou 1872.58 40138.47 47.4 21357 7531 3.99 99.39 

Yongzhou 1299.94 24404.69 42 20666 7194 3.89 99.19 

Huaihua 1181.01 24476.89 41.2 17008 5145 4.69 97.99 

Loudi 1210.91 31584.29 41.4 20564 4873 4.19 97.39 

Xiangxi 

Autonomous 

Prefecture  

457 17576.92 39.8 16379 4350 3.79 99.89 

Source of data: Hunan statistical yearbook, economic BBS of Hunan Provincial People's Congress 

B. The Determination of Evaluation Method of Land-lost 
Farmers’ Social security Condition in Hunan province 

In this paper, 13 indicators were chose as evaluation 
criteria for social security of land-lost farmers in Hunan 
province. Scientific analysis methods have been employed to 
avoid information overlap between the indexes and untrue 
evaluation results caused by the individual differences. 
Analysis methods are as follows: 

1)    Principal component analysis method (PCA) 
Principal component analysis is a multivariate analysis 

method, which selects few important variables via a linear 
conversion of multiple variables. The basic principle of 
PCA is arranging the indicators in turn according to the 
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TABLE III  ALTERNATIVE ANSWERS OF CHOICE QUESTIONS WITH THE CORRESPONDING SCORES 

Rating 
Alternative answers 

Great satisfied Satisfied Neutral Somewhat not satisfied Very dissatisfied 

Assignment 5 4 3 2 1 

Rating 
Alternative answers 

Pretty confident Confident Neutral Less confident Disconfident 

Assignment 5 4 3 2 1 

 
importance, then selecting the most important indicators and 
removing relatively little impact indicators with the aim of 
seizing the major indicator. Finally, the formula specified in 
the evaluation system is rigorously applied to analyze and 
quantify the obtained data. In this way, the objectivity, 
validity and practicability of the analysis results are ensured, 
and the influence of the artificial concept can be able to 
avoid, thus making research results more reasonable. 
2)    Clustering analysis 

 Birds of a feather flock together. Clustering analysis 
method is to classify all indicators according to the different 
categories and properties, and analyze each indicator 
individually. Firstly, all indicators are divided into several 
categories, respectively. Secondly, through quantifying the 
distance between all categories, a distance range standard is 
set according to the obtained distance, and categories at close 
range are merged into a category with reducing a category 
every time. Then the distance range standard is continued to 
increase according to the categories, and gradually dividing 
into a few categories needed.  

III.  DIMENSIONLESS PROCESSING METHOD 

In dimensionless, a physical quantity was represented by 
the product of several basic amounts. The common methods 
contain extreme, standardization, mean and standard 
deviation. Standard deviation method was used for non-
dimension analysis of the resulted data in this paper. And the 
gap of variation degree among indicators was removed, only 
reflecting the relationship between the various indicators, to 
avoid a heavy influence of big and small data on the 
evaluation indexes. 

IV.  EMPIRICAL ANALYSIS OF THE SOCIAL SECURITY 

SITUATION EVALUATION OF LAND-LOST FARMERS 

In this paper, the selected evaluation indicators were 
analyzed by the PCA. The research results of land-lost 
farmers' social security of the cities of Hunan province are as 
follows: 

Based on the Hunan statistics yearbook 2014, the 
development announcement published by Hunan statistics 
Website, and the results of the sampled research results from 
all kinds of people at all levels, the indicators were assigned 
and quantified according to the geographic differences in this  
paper. The indicators and the assignment of quantitative 
standard of the answers  

Were established. Then the appropriate five alternative 
answers corresponded to assignment criteria, respectively. 

Sampling investigation was performed to obtain the basic 
data with authenticity and objectivity Based on this. 

In order to reflect the difference of the indicators directly, 
this study used positive indicators, thus the greater the 
indicator values, the better. And negative indicators were 
handled to meet the conditions. For example, the urban 
unemployment rate was processed by the reciprocal measure 
method. 

The PCA method can be divided into the following five 
steps: 

A    Determination of the Principal Component 

The first is the standard processing of raw data. The raw 
data are was nondimensionalized and their metering and 
units were removed to make the comparison between each 
other. Then the standardized data was analyzed by using the 
SPSS17.70 statistical software, with a variance contribution 
rate of 85% as the selected criteria. The three main factors 
were extracted, as shown in Table IV. 

TABLE IV  THE RESULTS OF PCA 

Kaiser - Meyer - Olkin Measure of Sampling Adequacy .896

Sphericity test of Bartlett Approx. Chi-square 509.630

df 78

Sig. .000
Rotated component matrixa 

 Component 

 1 2 3 

B1 .811 .044 -.059 

B2 .841 -.009 .177 

B3 .736 .078 .288 

B4 .851 .068 .124 

B5 .856 .002 .146 

B6 .661 .267 .021 

B7 .004 .839 .085 

B8 .099 .836 .011 

B9 .228 .720 .071 

B10 .291 -.221 .714 

B11 -.091 .308 .632 

B12 .062 .083 .899 

B13 .109 -.065 .871 

In the obtained matrix data above, GDP per capita (B1), 
the proportion of secondary and tertiary industries (B2), 
urban per capita disposable income (B3), rural per capita net 
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income (B4), growth rate of per capita disposable income 
(B5) and rural per capita net income (B6) constituted the first 
component which was defined as regional economic 
environment, illustrating the overall situation of the district 
economy. Urban unemployment rate (B7), urban zero-
employment families aid rate (B8), and farmers per capita 
education fixed number of year (B9) composed the second 
component, as employment environment. NCMS coverage 
(B10), health agency beds per one hundred people (B11), 
social insurance coverage (B12), urban and rural social 
insurance coverage (B13) consist of the third component, 
defined as social security. In the three components, the 
influence factors of the principal components were over 
85%, agreeing well with the PCA method. 

B． Calculation of the principal component scores 

With the results of the PCA method as coefficient 
standard and the official data as basic data, the principal 
component scores of each city were calculated. And then the 
analytic hierarchy process (AHP) was applied to calculate 
the standard coefficient of each level. Finally the regional 
comprehensive scores were obtained.  

Economic environment score: 
0.811 1 0.841 2 0.736 3 0.851 4 0.856 5 0.661 6B B B B B B      

Employment environment score:  
0.839 7 0.836 8 0.720 9B B B   
Social security score:  
0.714 10 0.632 11 0.899 12 0.871 13B B B B    
Through the questionnaire survey and statistics, the 

principal component scores of each city were calculated as 
shown in Table V: 

TABLE V  THE PRINCIPAL COMPONENT SCORES OF EACH CITY 

Cities 
Principal 

component  
score 

Principal 
component 

score 

Principal 
component 

 score

Changsha 42.20 41.90 45.70 

Zhuzhou 23.38 33.32 42.16 

Xiangtan 24.85 36.06 36.13 

Hengyang 15.88 38.90 46.08 

Shaoyang 9.82 39.79 39.22 

Yueyang 21.70 30.22 46.21 

Changde 19.87 35.36 34.41 

Zhangjiajie 13.56 32.08 40.95 

Yiyang 14.16 38.55 41.53 

Chenzhou 18.63 35.36 43.84 

Yongzhou 12.50 34.47 32.78 

Huaihua 12.53 38.56 31.08 

Loudi 15.30 37.13 38.34 

Xiangxi 
Autonomous 

Prefecture 
9.85 33.58 32.90 

C. The weight analysis of each component 

From the above analysis results, it can be seen that, in the 
regional economic environmental indicators, Changsha, 

Xiangtan and Zhuzhou earned the highest scores with 
significant advantages, while Shaoyang and Xiangxi 
Autonomous Prefecture posted the lowest scores. In the 
employment environment indicators, the highest scores were 
in Changsha, Shaoyang and Hengyang, while Yueyang, 
Zhangjiajie and Xiangxi Autonomous Prefecture made lower 
scores. In the social security indicators, Changsha, Hengyang 
and Yueyang scored high, while Yongzhou and Xiangxi 
Autonomous Prefecture were in low-scoring. 

D. Calculation of composite scores 

On the basis of principal component score data, 
comprehensive scores of each city could be calculated 
according to the weight of each component. Comprehensive 
scores for Changsha, Zhuzhou and Xiangtan were 
significantly higher than other cities, while Huaihua and 
Xiangxi Autonomous Prefecture scored low. It also 
objectively reflected the economic, social environment and 
social security level in the cities. 

E.  Analysis results 

As the first, second and the fifth largest city in Hunan 
province, respectively, Changsha, Zhuzhou and Xiangtan 
accounted for 13% of land area, 20% of population of the 
province, nearly 40% of the provincial economic 
contribution, and close to 70% of urbanization level, which 
are the major artery for Hunan economic development. With 
the rapid development of Changsha in recent years, the 
economic structure and industrial scale have been expanded 
unceasingly. Urban residents and farmers' incomes were 
much higher than other regions. However, the economy in 
Huaihua and Xiangxi Autonomous Prefecture, whose most 
population live in rural areas, were relatively backward. 
Moreover, Urbanization level, the social security and 
medical security level of residents were also somewhat low. 

V. CONCLUSION 

Through the analysis in this paper, it can prove that the 
social security score of land-lost farmer in the region was 
mainly determined by the level of regional economy. Among 
14 cities of Hunan province, Changsha, Zhuzhou and 
Xiangtan had the highest economic level, while the social 
security score of land-lost farmer in Huaihua was low due to 
backward economy. In order to improve the social security 
level of farmers fundamentally, the local economy should be 
developed by introducing enterprises and optimizing the 
industrial structure, to provide more jobs for the society. 
Meanwhile, in the urbanization process, the compensation 
policy should be perfected for the effective protection of the 
interests of land-lost farmers. Moreover, the professional 
skill level of peasants should be increased with 
corresponding training, so as to meet more job demand and 
gradually adapt to city work and life. The government should 
actively promote the social security coverage of land-lost 
farmers, to make them get guaranteed in terms of jobs, 
pension and health care. In this case, the social security level 
of land-lost farmers can be further improved, the overall 
social security level can be enhanced, the all-around 
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construction of a well-off society can be promoted, and 
social stability and achieving national prosperity can be 
assured. 
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