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1. Introduction

Before 1980s, mobility of laborers among provinces was strictly controlled. According to the World Development Report in 2009, in 1950s, Chinese government undertook some of the most active internal mobility policies to gain the great economic benefit; however, these policies had a bad impact on the economic development. In the early 1980s, policies began to facilitate labor mobility in China for urbanization. More and more people surged to the central business districts and leaded to the burdened infrastructure in Beijing and Shanghai. As the most important tool, the hukou system (registered permanent residence) was widely applied to control the flow of people. After 1980s, with China’s reform and opening-up policy, restriction of mobility of laborers was being eased to satisfy more and more labor demand from the rapid industrial development. Recently, government has been easing hukou restrictions further. At the National Central Economic Conference in 2009, easing of hukou restrictions in medium and small cities and towns became one of the government’s intentions in 2010. People with the potential mobility will consider the pattern, motivation, destination of mobility according to the individual characteristics and household characteristics, rather than government regulation.
Todaro (1969) has explained why rural laborers still move to cities regardless of the existence of urban unemployment: income gap between regions plays an important role in the mobility of laborers. On the other hand, Lucus (2004) has inspired the new growth theorists that there are positive external spillovers from clustering human capital, and the internalized growth in models is allowed for increasing returns to scale. Some studies have estimated the determinants of temporary mobility in terms of these characteristics (Munshi, 2003; Chiquiar and Hanson, 2005; Wang and Tokunaga, 2007; Laszlo and Santor, 2009); however, although many scholars have shown the significant differences between temporary and permanent mobility (Chang, 1996; Wu and Zhou, 1997), empirical models refer to the permanent mobility rarely. There are two reasons as following: firstly, at the early stage, authorities directly control mobility, thus determinants mainly depend on government regulation, not the individual decisions (Zhu, 2002). Secondly, many difficulties exit in survey for migration.

However, because of the eased hukou system as mentioned above, more and more rural laborers want to move to the city for work. Meanwhile, lack of the large support from the government, rural laborers who are prone to mobility will consider more conditions form the individual and household characteristics. Therefore, it is necessary to introduce the migration, which is hard to find the estimation in previous studies. We discuss the five categories of rural laborers’ employment as follows: “migration” (permanent mobility to the city, with the changed hukou), “floating migration” (temporary mobility to the city, with the unchanged hukou), “farm at home” (farming activities for their own households), “local farm” (farming activities in local regions) and “local off-farm” (non-farming activities in local regions). 
As a new contribution, we estimate not only floating migration, but also the migration. The purpose is to estimate their determinants particularly concerned with the educational level, which is regarded as the human capital and grants the capability to laborers to move by migration or floating migration.
2. Field survey and hypotheses
2.1 Samples of field survey
To find out more first-hand information on employment and mobility of rural laborers, we carried field survey twice respectively in rural areas of Hebei Province of China from July 20 to August 12 in 2009 and from January 30 to February 19 in 2010, during the Chinese lunar New Year. We have presented the situation of mobility according to the first survey (Yang and Tokunaga, [3]); and based on that, we study the determinants of mobility in terms of the second survey. Hebei Province is located in north China on the periphery of Beijing and Tianjin. With abundant rural surplus laborers, many rural laborers transfer from Hebei Province to other regions every year. Three representative villages from Lulong County and Changli County with the high proportion of rural laborers’ mobility in Hebei Province were chosen in terms of human resources, per capita income and geographic location. 
Using the method of Systematic Sampling, we chosen one household randomly for survey and then selected the next one after five households according to house number. 741 questionnaires from 255 households were finished from three villages. After deleting the invalid questionnaires with incomplete information, we obtained 602 questionnaires from 208 households. Valid rate of the questionnaires was 81.2%. Table 1 summarizes characteristics of the three villages.
Table 1 Characteristics of the three villages
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Table 7  Determinants of migration    

(1) (2) (3)

Marginal

Effect

Marginal

Effect

Marginal

Effect

Intercept -0.232 – 6.563*** – -4.126 * –

-0.774 (2.357) (2.278)

Individual characteristics

Age -0.021 -0.001 0.063 0.000005 0.063 0.000005

(0.024) (0.058) (0.058)

Age

2

-0.016 *** -0.001 -0.024 *** -0.000002 -0.024 *** -0.000002

(0.003) (0.008) (0.008)

Senior high school -1.684 -0.025

(1.081)

Compulsory education and senior high

school education

-10.689*** -0.384763

(2.484)

Professional education 10.689*** 0.384763

(2.484)

Male 0.250 0.007 -0.018 -0.000001 -0.018 -0.000001

(0.303) (0.679) (0.679)

Household characteristics

Household size -0.246 -0.007 -0.691 -0.000051 -0.691 -0.000051

(0.168) (0.442) (0.442)

Pre-school children 0.936*** 0.025 0.026 0.000002 0.026 0.000002

(0.341) (0.841) (0.841)

School children 0.090 0.002 3.678* 0.001724 3.678* 0.001724

(0.405) (2.021) (2.021)

Elders 1.047 *** 0.028 2.767*** 0.000206 2.767*** 0.000206

(0.302) (0.919) (0.919)

Household land -0.237 *** -0.006 -0.298** -0.000022 -0.298** -0.000022

(0.073) (0.135) (0.135)

Household wealth 0.022 0.001 -0.036 -0.000003 -0.036 -0.000003

(0.014) (0.029) (0.029)

Social networks -0.786** -0.021 -0.655 -0.000049 -0.655 -0.000049

(0.330) (0.768) (0.768)

Household net agricultural income 0.204 0.005 0.331 0.000025 0.331 0.000025

(0.130) (0.299) (0.299)

Pseudo R-sq 0.293 0.830 0.830

Log likelyhood -150.1 -36.0 -36.0

Sample size 602 602 602

Coefficient

(SE)

Coefficient

(SE)

Coefficient

(SE)

Dependent variables: migration=1, otherwise=0

Table 8  Determinants of migration  (Samples: 375)    

(1) (2) (3)

Marginal

Effect

Marginal

Effect

Marginal

Effect

Intercept 1.942 ** – 7.391 *** – -3.807 –

(0.939) (2.679) (2.408)

Individual characteristics

Age 0.172 *** 0.010 0.326 *** 0.000074 0.326 *** 0.000074

(0.042) (0.084) (0.084)

Age

2

-0.015*** -0.001 -0.021 ** -0.000005 -0.021 ** -0.000005

(0.004) (0.009) (0.009)

Senior high school -2.432** -0.068

(1.137)

Compulsory education and senior

high school education

-11.198*** -0.536811

(2.926)

Professional education 11.198*** 0.536811

(2.926)

Male -0.547 -0.035 -0.522 -0.0001307 -0.522 -0.0001307

(0.344) (0.841) (0.841)

Household characteristics

Household size -0.722*** -0.042 -1.146 ** -0.000259 -1.146 ** -0.000259

(0.215) (0.538) (0.538)

Pre-school children 1.278*** 0.074 0.416 0.000094 0.416 0.000094

(0.388) (0.925) (0.925)

School children 0.470 0.032 4.645** 0.012 4.645** 0.012

(0.462) (2.255) (2.255)

Elders 1.838 *** 0.107 3.988*** 0.000903 3.988*** 0.000903

(0.386) (1.221) (1.221)

Household land -0.211*** -0.012 -0.270 * -0.000061 -0.270 * -0.000061

(0.082) (0.150) (0.150)

Household wealth -0.0004 -0.00002 -0.039 0.000009 -0.039 0.000009

(0.015) (0.034) (0.034)

Social networks -1.024*** -0.057 -1.280 -0.000279 -1.280 -0.000279

(0.361) (0.928) (0.928)

Household net agricultural income 0.507 *** 0.029 0.530 0.000120 0.530 0.000120

(0.166) (0.374) (0.374)

Pseudo R-sq 0.333 0.837 0.837

Log likelyhood -118.4 -28.964 -28.964

Sample size 375 375 375

Coefficient

(SE)

Coefficient

(SE)

Coefficient

(SE)

Dependent variables: migration=1, floating migration=0


                   Source: authors’ survey.
2.2 Characteristics of migration and floating migration 
Rural individuals who are 16-64 years old are regarded as rural laborers; moreover, full-time students and homemaker, retired or disabled people are eliminated from samples. Table 2 shows the educational level and age group in terms of our survey. 77.85% of laborers with floating migration graduated from elementary school or junior high school; however, 86.76% of laborers with migration graduated from junior college or university. Educational level of migration is greatly higher than the one of floating migration. According to the age distribution in Table 2, there is obvious nonlinearity in the effect of age. Table 3 summarizes home region, destination and sector of job for migration and floating migration.
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DMY village in

Lulong

DDT village in

Changli

LGB village in

Changli

Population (person) 892 1454 2544

Per capita net income (yuan, year) 4030 3714 3774

Per capita area od cultivated land (mu) 0.7 2.5 1.4

Completed samples (household) 38 70 100


This paper focuses on the educational level; as the human capital, it has an important effect on the determinants of migration and floating migration. Based on survey, hypotheses were proposed: (1) rural laborers with a higher educational level are prone to the migration and floating migration; of which, the educational level of laborers by floating migration is lower than the one of laborers by migration; (2) according to Table 2, laborers who are 26-40 years old are more likely to move by migration and floating migration; (3) laborers with more social networks have more access to migration and floating migration; (4) less household net agricultural income increases the probability of migration and floating migration. 
3 Econometric methodology and estimation
We follow the logit model widely used in previous studies that analyze the determinants of mobility (Liu, 2008; Shi et al., 2007, Wang and Tokunaga, 2007). Rural laborer makes the mobility decision based on the individual characteristics and household characteristics to maximize expected utility. The utility 
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 is defined as the equation (1): 
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Where, 
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 is the vector of observable individual or household characteristics of 
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 are coefficients to be estimated, 
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 is error term. 
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 is a latent variable and can not be observed directly. We can observe a dummy variable 
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 by the equations (2) and (3), indicating whether 
[image: image12.wmf]i

 moved or not. 
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3.1 Description of data
Table 4 Definitions of independent variables and descriptions of data
[image: image16.emf]Independent variable Variable definitions Data descriptions

Sign (migration

and floating

migrtaion,

samples:602)

Sign (floating

migrtaion,

samples:602)

Sign

(migration,

samples:602 )

Sign

(migration,

samples:375 )

Individual characteristics

Age Years of age

Years of age minus the mean of years of age

("Centering" method, Hamilton(2005))

- - + +

Age

2

Years of age's square

(Years of age minus the mean of years ofage)'s

square

- - - -

Compulsory education

Less than elementary school, elementary school and junior high

school graduates

 =1 for compulsory education; =0 for otherwise - +

Senior high school Senior high school graduates  =1 for senior high school; =0 for otherwise + + - -

Compulsory education and

senior high school education

Less than elementary school, elementary school, junior high school

graduates and senior high school graduates

 =1 for basal education; =0 for otherwise - + - -

Professional education Vocational school, junior college, university and obove graduates  =1 for professional education; =0 for otherwise + - + +

Male Gender (male)  =1 for male; =0 for female + + - -

Household characteristics

Household size Members in the household The number of members in the household + + - -

Pre-school children Children that are 0-6 years old in the household

The number of children 0-6 years in the

household

- - + +

School children Children that are 7-12 years old in the household

The number of children 7-12 years in the

household

- - + +

Elders Elders that are 65 years and above in the household

The number of elders 65 years and above in the

household

- - + +

Household land Area of cultivated land (mu) The number of area of cultivated land (mu) - - - -

Household wealth

The summation of productive assets (arm tools, equipments,

transportation machineries and so on),  self-owned house assets,

financial assets (deposits, stocks, treasuries, money lent out,

floating capital and so on) and durable goods (televisions, bicycles,

motorcycles and so on) (1000 yuan)

The value of household wealth (1000 yuan) + + - -

Social networks Relatives or friends with earlier mobility in the household

 =1 for having the relatives or friends with

earlier mobility; =0 for otherwise

+ + - -

Household net agricultural

income

Gross agricultural income minus  productive cost (1000 yuan,

year)

The value of Household net agricultural income

(1000 yuan, year)

- - + +


Source: authors’ survey
3.2 Estimations
We run four models particularly concerned with the educational level. Table 5 shows the result of determinants of mobility, including migration and floating migration. In columns (1)-(4), we check the effects of educational level respectively in terms of compulsory education, senior high school education, compulsory education and senior high school education, and professional education. They prove our hypothesis that rural laborers with a higher educational level are prone to the migration and floating migration. Age is statistically negative as the factor influencing migration and floating migration. Moreover, there is an inverted U curve between age and the decision of mobility, but its marginal effect is little. The large marginal effects of social networks suggest that it significantly promote mobility, which is consistent with the findings in Zhu (2002), Shi et al. (2007), Wang and Tokunaga (2007), and Laszlo and Santor (2009). Household net agricultural income is a statistically negative factor affecting the decision. This is our important finding. In previous studies, rural-urban income gap has been widely studied and effectively proved to stimulate the mobility. However, although mobility to the central business districts with a very high income level is still restricted in China, more and more mobility happened all the same. Income gap may be not the most important factor affecting the mobility, so we began to check the household net agricultural income. The result proves our hypothesis: with a larger marginal effect, less household net agricultural income statistically increases the mobility to the urban areas. 
Table 6 shows the result of determinants of floating migration. Distinctly different with above model, compulsory education, senior high school education, compulsory education and senior high school education all stimulate the floating migration. This is consistent with the fact in the field survey. In this model, migration is estimated as the non-floating migration; most of rural laborers by migration have a fairly high educational background. Compared to the coefficients of education in Table 7, where we estimate the determinants of migration, the educational level of laborers by floating migration is lower than the one of laborers by migration. For floating migration, social networks are the one of the most important determinants with a large marginal effect; however, it plays a large negative role in migration. Less household net agricultural income increases the floating migration but decreases the migration. 
To observe the coefficients’ results between migration and floating migration, we run the model in Table 8, where we set dependent variable is one for migration, and zero for floating migration. The number of total sample is 375. This result proved above analysis by comparing Table 6 and 7. 
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(1) (2) (3) (4)

Marginal

Effect

Marginal

Effect

Marginal

Effect

Marginal

Effect

Intercept 0.509 – -0.714 – 1.196 – -1.357 ** –

(0.642) (0.552) (0.756) (0.590)

Individual characteristics

Age -0.082 *** -0.018 -0.090 *** -0.021 -0.088 *** -0.019 -0.088 *** -0.019

(0.011) (0.011) (0.011) (0.011)

Age

2

-0.006 *** -0.001 -0.007 *** -0.002 -0.006 *** -0.001 -0.006 *** -0.001

(0.001) (0.001) (0.001) (0.001)

Compulsory education -1.926 *** -0.330

(0.380)

Senior high school 0.622 0.129

(0.493)

Compulsory education and senior high

school education

-2.553 *** -0.357

(0.566)

Professional education 2.553 *** 0.357

(0.566)

Male 2.023 *** 0.435 1.929 *** 0.427 1.956 *** 0.417 1.956 *** 0.417

(0.256) (0.247) (0.254) (0.254)

Household characteristics

Household size 0.276 ** 0.061 0.179 0.041 0.226 * 0.049 0.226 * 0.049

(0.119) (0.115) (0.117) (0.117)

Pre-school children -0.135 -0.030 0.112 0.025 -0.095 -0.021 -0.095 -0.021

(0.317) (0.306) (0.318) (0.318)

School children -0.491 -0.114 -0.480 -0.114 -0.431 -0.098 -0.431 -0.098

(0.344) (0.329) (0.344) (0.344)

Elders -0.345 -0.076 -0.226 -0.052 -0.297 -0.064 -0.297 -0.064

(0.273) (0.249) (0.278) (0.278)

Household land -0.128 ** -0.028 -0.115 ** -0.026 -0.108 * -0.023 -0.108 * -0.023

(0.062) (0.055) (0.063) (0.063)

Household wealth 0.051 *** 0.011 0.048 *** 0.011 0.055 *** 0.012 0.055 *** 0.012

(0.014) (0.013) (0.015) (0.015)

Social networks 0.466 * 0.103 0.374 0.086 0.408 * 0.088 0.408 * 0.088

(0.246) (0.238) (0.244) (0.244)

Household net agricultural income -0.223 ** -0.049 -0.179 * -0.041 -0.236 ** -0.051 -0.236 ** -0.051

(0.105) (0.099) (0.106) (0.106)

Pseudo R-sq 0.421 0.382 0.422 0.422

Log likelyhood -231.1 -246.7 -230.6 -230.6

Sample size 602 602 602 602

Dependent variables: migration and floating migration=1, otherwise=0

Coefficient

(SE)

Coefficient

(SE)

Coefficient

(SE)

Coefficient

(SE)

(1) (2) (3) (4)

Marginal

Effect

Marginal

Effect

Marginal

Effect

Marginal

Effect

Intercept -2.674 *** – -1.939 *** – -3.653 *** – -1.168 ** –

(0.551) (0.518) (0.616) (0.552)

Individual characteristics

Age -0.099 *** -0.025 -0.080 *** -0.020 -0.097 *** -0.024 -0.097 *** -0.024

(0.010) (0.010) (0.010) (0.010)

Age

2

-0.003 *** -0.001 -0.003 *** -0.001 -0.004 *** -0.001 -0.004 *** -0.001

(0.001) (0.001) (0.001) (0.001)

Compulsory education 1.432 *** 0.331

(0.256)

Senior high school 1.130 ** 0.263

(0.451)

Compulsory education and senior high

school education

2.486 *** 0.480

(0.327)

Professional education -2.486 *** -0.480

(0.327)

Male 1.511 *** 0.360 1.459 *** 0.348 1.731 *** 0.406 1.731 *** 0.406

(0.218) (0.210) (0.235) (0.235)

Household characteristics

Household size 0.209 ** 0.052 0.312 *** 0.078 0.230 ** 0.057 0.230 ** 0.057

(0.106) (0.104) (0.109) (0.109)

Pre-school children -0.486 * -0.121 -0.715 *** -0.179 -0.407 -0.102 -0.407 -0.102

(0.267) (0.257) (0.280) (0.280)

School children -0.606 ** -0.148 -0.637 ** -0.155 -0.733 ** -0.177 -0.733 ** -0.177

(.3030 (0.294) (0.315) (0.315)

Elders -0.658 *** -0.165 -0.854 *** -0.213 -0.606 ** -0.151 -0.606 ** -0.151

(0.243) (0.238) (0.252) (0.252)

Household land 0.024 0.006 0.034 0.008 -0.017 -0.004 -0.017 -0.004

(0.052) (0.051) (0.055) (0.055)

Household wealth 0.027 ** 0.007 0.021 ** 0.005 0.029 *** 0.007 0.029 *** 0.007

(0.011) (0.010) (0.011) (0.011)

Social networks 0.537 ** 0.134 0.656 *** 0.164 0.532 ** 0.133 0.532 ** 0.133

(0.216) (0.210) (0.226) (0.226)

Household net agricultural income -0.227 ** -0.057 -0.231 ** -0.058 -0.206 ** -0.052 -0.206 ** -0.052

(0.098) (0.095) (0.100) (0.100)

Pseudo R-sq 0.317 0.286 0.362 0.362

Log likelyhood -284.9 -298.0 -266.3 -266.3

Sample size 602 602 602 602

Dependent variables: floating migration=1, otherwise=0

Coefficient

(SE)

Coefficient

(SE)

Coefficient

(SE)

Coefficient

(SE)

Table 5  Determinants of migration and floating migration  

Table 6  Determinants of floating migration    
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Table 3   Home  region, destination and sector    

Source: authors ’  survey .  

Floating migration Migration

Observations 307.00 Observations 68.00

Home region (%) Home region

DMY village in Lulong 25.08 DMY village in Lulong 13.24

DDT village in Changli 24.43 DDT village in Changli 23.53

LGB village in Changli 50.49 LGB village in Changli 63.24

Destination (%) Destination (%)

Hebei 45.93 Hebei 52.94

Beijing 10.10 Sichuan 7.35

Shandong 7.17 Beijing 5.88

Tianjin 4.23 Shanghai 5.88

Liaoning 3.91 Guangdong 4.41

Shanxi 3.91 Shandong 4.41

Others 24.76 Others 19.12

Sector (%) Sector (%)

Manufacturing 28.34 Government 20.59

Services 19.54 Manufacturing 17.65

Construction 16.94 Business 17.65

Business 10.10 Transportation 7.35

Mining 9.77 Construction 5.88

Transportation 5.86 Services 4.41

Others 9.45 Others 26.47

Source: authors’ survey. 

Table 2   E ducational level and age of rural employments  

Floating migration Migration Farm at home Local farm Local off-farm

Observations (persons) 307 68 100 37 90

Educational level

Less than elementary school 14 0 61 11 12

Elementary school 107 0 30 21 44

Junior high school 132 0 6 4 25

Senior high school 32 1 2 1 6

Vocational school 21 4 1 0 3

Junior college 1 25 0 0 0

University 0 34 0 0 0

University above 0 4 0 0 0

Age group

16-20 years old 37 1 0 1 15

21-25 years old 61 3 3 4 8

26-30 years old 91 14 1 3 7

31-35 years old 34 15 2 5 11

36-40 years old 24 23 2 3 7

41-45 years old 27 8 11 3 8

46-50 years old 17 4 23 9 21

51-55 years old 12 0 28 7 12

56-60 years old 3 0 22 1 1

61-64 years old 1 0 8 1 0


Notes: ***, **, *, Statistical significant at 1%, 5%, 10% level.
4 Conclusions
To find out the situation of mobility of rural laborers, we carried the field survey twice respectively in rural areas of Hebei Province in China from July 20 to August 12 in 2009 and from January 30 to February 19 in 2010. 
In this paper, we examined the hypotheses according to the second field survey in Hebei Province of China, including: (1) rural laborers with a higher educational level are prone to the migration and floating migration; of which, the educational level of laborers by floating migration is lower than the one of laborers by migration; (2) according to Table 2, laborers who are 26-40 years old are more likely to move by migration and floating migration; (3) laborers with more social networks have more access to migration and floating migration; (4) less household net agricultural income increases the probability of migration and floating migration. Using the data from the second survey, we estimated four logit models to study the determinants of migration and floating migration particularly concerned with the educational level, which is regarded as the human capital. 
According to the results of models, we proved that: (1) rural laborers with a higher educational level are prone to the migration and floating migration; of which, the educational level of laborers by floating migration is lower than the one of laborers by migration. It implies that higher educational level is an extremely important factor as human capital stimulating the migration; (2) laborers who are 26-40 years old are more likely to move by migration and floating migration, and old rural laborers are prone to work in local region or farming at home; (3) because of the larger marginal effect, social networks could also be considered as the statistically positive determinant of floating migration; (4) for five categories of rural employments defined in this paper, less household net agricultural income increases the mobility of rural laborers; moreover, compared to migration, less household net agricultural income stimulates the floating migration.
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