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Abstract 
The geographic labor mobility has been ignored in the studies related to the 
impacts of health status or education on floating migrant workers’ earnings in 
China. Based on a dataset collected by the World Bank collaborated with the 
Chinese Academy of Social Sciences in 2010, we initiate the assessment of geo-
graphic mobility and explore the indirect impacts from health, education, and 
other factors on earnings through it. A relatively poor, single, educated migrant 
in good health with parent at home working in the manufacturing sector 
presents the strongest geographic mobility. The comparative results indicate 
that the total health impacts on earnings are generally underestimated for mi-
grant workers at poor or fair health status and the education advancement has a 
greater impact on earnings for the majority of migrant workers who exhibit the 
“healthy migrant effect”. Our findings not only justify the ground of mixed re-
sults in the previous studies but also provide policy making implications. Given 
the concave relationship between health status and geographic labor mobility, 
the ongoing health care reform in China should provide local affordable servic-
es to attract returning migrants and enhance their earnings. 
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1. Introduction 

Migrant workers have been making essential contribution to the China’s econ-
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omy. According to the 2016 report of National Bureau of Statistics of China, 
more than 280 million internal migrant workers mainly engaged in transporta-
tion, commerce, catering, urban environment cleaning and construction work, 
have contributed at least 16% of China’s gross domestic product (GDP) over the 
past 20 years. Given the stringent household registration (hukou) system in 
China, the majority of migrant workers are defined as “floating”, apart from 
their domicile and working in either the other provinces (i.e. 159 million) or 
within home provinces (i.e. 94 million) more than 6 months without official and 
affordable access to public education and social welfare programs [1]. They typ-
ically leave children behind and shoulder higher health care costs (i.e. either 
higher insurance premiums or extra travelling costs back for residence health 
care) at working destination. Poor living quality, high occupational risks, and 
insufficient local health care have raised the concerns of their health status. Since 
2010, county governments have been encouraging return migration by providing 
more local business opportunities associated with more affordable health care 
and education advancement. As Chen and Hamori [2] pointed out, how to im-
prove their living and stabilize domestic labor supply has become one of the 
most important issues in China.  

Interestingly, the floating migrants in China have the best self-rated health 
and report the least acute illness, chronic disease, and disability, after controlling 
for age and education [3]. The so-called “healthy migrant effect”, initiated by 
Fennelly [4] to highlight the self-selection of healthier rural residents facilitating 
the migration decision, has been confirmed by numerous empirical studies in 
different countries [5] [6] [7] [8] [9]. In China, many surveys of rural residents 
also generally confirmed that a better health status facilitates their internal mi-
gration decision [10] [11]. In good health, young and better-educated male rural 
individuals are more likely to migrate [12]. However, the studies for the health 
impacts on floating migrants’ earnings (i.e. non-farm income) in China have 
shown mixed results. For example, Zheng et al. [13], Fu and Wang [14], and Qin 
et al. [15] validated the positive impact of better health status on income through 
a higher productivity or longer working hours. On the other hand, Cao and Du 
[16] and Tian [17] concluded that a good health status has neither economic nor 
statistical influence on their income or earnings. Furthermore, Gong et al. [18] 
and Qing and Zheng [19] argued that a longer working time associated good 
health has an ultimate negative impact on the earnings for migrant workers due 
to long-term health damage. Those mixed empirical results may come from ei-
ther varied samples of different provinces or the methodology in which health 
status is simply considered as a direct impact on migrant workers’ earnings. 
Similar to health status, another important factor for migrant workers’ income 
determination, the education, has been also considered as a direct impact and 
confirmed by previous studies [20] to be positively related to health and income. 
However, there is a lack of marginal impact comparison between health status 
and education for migrant workers in China. The ignorance of possible indirect 

https://doi.org/10.4236/tel.2018.811152


C.-P. Chen et al. 
 

 

DOI: 10.4236/tel.2018.811152 2347 Theoretical Economics Letters 
 

impacts through an intermediate factor such as geographic mobility may lead 
the policy makers to misestimate the total impacts of health and education on 
floating migrant workers’ earnings.  

The present study explores the total impacts of health status and education on 
floating migrant workers’ earnings by considering geographic labor mobility as 
an intermediate factor in income determination. The rationale is simple; a heal-
thier and more educated rural individual is not only more likely to make migra-
tion decision but also more capable to travel further for better job opportunities 
in a distanced destination working site. The geographic labor mobility, affected 
by health status, education, and the other demographic factors, is supposed to 
play an important role to determine a migrant worker’s earnings. The total im-
pacts from better health status on earnings are constructed directly by higher 
productivity or longer working hours, and facilitated indirectly by the geograph-
ic mobility. Therefore, we try to answer the following three questions: 1) what 
are the factors to determine a migrant worker’s geographic mobility? If both 
health status and education are the significant determinants, then 2) how do 
they affect earnings through geographic mobility indirectly? Finally, 3) com-
pared with education and the other demographic factors such as land holding, 
whether the total impacts of health status play a more important role in earnings 
determination? Our analysis will clarify the ground for mixed results in previous 
studies and provide policy makers the more effective resource allocation be-
tween health status improvement and education advancement to enhance float-
ing migrant workers’ earnings. Which industry sectors are more strongly related 
to geographic mobility will be also explored.  

We analyze the 2010 survey conducted by the World Bank collaborated with 
the Chinese Academy of Social Sciences for Sichuan, the largest province in 
terms of population and labor export, to initiate an assessment of the geographic 
labor mobility for floating migrant workers. Applying the two-stage least square 
(2SLS) analysis to solve possible endogeneity problem, we construct the earnings 
estimation to verify the direct and indirect impacts of health status, education, 
and the other demographic factors. We found that a poor (i.e. with a relatively 
small land holding), single, and educated migrant in good but not excellent 
health status with parent at home working in the manufacturing sector exhibits 
the strongest geographic mobility. The geographic mobility is also one of the 
most important and significant determinants of earnings. The total health im-
pacts on earnings are generally underestimated for migrant workers at poor or 
fair health status and the education advancement exhibits a greater impact on 
earnings for those who at good or excellent health status. For a more efficient 
resource allocation to improve their earnings, the government should focus on 
the unhealthy migrants to offer affordable health care and provide education 
advancement for the healthier migrant workers.  

The remaining sections of this paper are organized as follows. The next sec-
tion reviews the existing literatures related to health status and geographic labor 
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mobility. The data source and the descriptive statistics of key variables follow. 
The two-stage regression model, the results of empirical analysis, and a simula-
tion for marginal impact comparison between health status and education are 
illustrated and discussed. The final section concludes and provides policy impli-
cations for the ongoing health reform in China. 

2. Literature Review 

Since health is viewed as a durable capital stock for production in Grossman 
[21], numerous studies for developed countries have confirmed that health sta-
tus is positively related to labor income through prolonged participation [22] 
[23] [24] [25] [26] and improved productivity [27] [28] [29] [30]. For developing 
countries, the impacts of health status on labor income differ in countries asso-
ciated with the other demographic factors such as gender and education. For 
example, Thomas et al. [31] conduct an Indonesian interference experiment to 
indicate the health impact only exists among male labors; Thomas and Strauss 
[28] investigate Brazilian workers and find that a better health status only raises 
the salary for less-educated male workers. For migrant workers in China, Jiang 
and Zhang [32] indicate that poor health status only weakens labor participation 
for female migrant workers. Wu [12] and Liang and Tokunaga [33] indicate that 
healthy and more educated tend to migrate for higher income but Yang and 
Tokunaga [34] confirm that less-educated rural residents tend to tend to do so. 
Those mixed results associated with gender and education may also come from 
the ignorance of an important intermediate factor, geographic labor mobility. 

The existing literatures addressing geographic labor mobility (i.e. distance 
travelled) for internal migrant workers are relatively limited. Both Nicholas and 
Shergold [35] and Boyer [36], examining the19th century migrant workers in 
Australia and England respectively, conclude that long distance migration de-
pended on wage differentials, job opportunities and job-search costs. Lucas [37] 
analyzes a substantial of migration studies for both industrialized and develop-
ing economies to indicate that geographic poverty traps deter distant migration. 
Windzio [38] analyzes the mobility rate in Germany to conclude that distance 
hurts mobility but its negative impact is counteracted by a higher level of educa-
tion. Vakulenko et al. [39] investigate Russian internal migrant workers to find 
that social and economic factors only affect nearby migration. If the distance 
between origination and destination is greater than 500 km, then all the factors 
become uncorrelated. Magrni et al. [40] inspect young French workers to con-
clude that the wage returns to migration distance are positive only for less-  
educated workers. Although the relationship among distance, wage and educa-
tion are explored with mixed results in those studies, the role of health status in 
migration distance determination is still groundless.  

Numerous studies have discussed the restricted labor mobility caused by the 
household registration (hukou) system in China. However, they mainly focus on 
the probability of migration decision [41] [42] [43], the job and sector mobility 
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[44] [45], or the expected economic improvement after easing hukou [46] [47]. 
The geographic labor mobility for floating migrant workers did not get enough 
attention. There are only some studies related to destination distance and origi-
nating provinces. For example, Zhang and Song [48] separate inter-province and 
intra-province migrant workers to conclude that the former were encouraged by 
rural-urban income gap and discouraged by geographic distances to destinations; 
and the later were not affected by geographic distances at all. Liang and Toku-
naga [33] find short distance plays a vital role in attracting floating migration in 
the north but not an important factor for migrants to the southeast coastal areas. 
Wang [49] indicates that the land holding has a U-shaped curve associated with 
the probability of short-distant migration but an inverted-U-shaped curve with 
long-distance migration; that is, either small-land holders or large-land holders 
tend to migrate in short-distance but the relationship reverses for long distance. 
Han and Liu [50] point out that the health impact on income is more signifi-
cantly for migrant workers originated from West China compared with those 
from the East. All the previous studies just confirm the conventional wisdom in 
which the poor inland-rural residents tend to migrate further to the metropoli-
tian area in coastal provinces. There is still no assessment for the geographic la-
bor mobility which is determined by health status, land holding, education, and 
other demographic factors for Chinese floating migrant workers.  

3. Data and Descriptive Statistics 

The data used in this study are from the survey conducted by the World Bank 
collaborated with the Chinese Academy of Social Sciences. The face-to-face sur-
vey, conducted by trained interviewers, was implemented in Sichuan Province of 
China in late December 2010. Sichuan, the largest inland province in terms of 
population and labor export, serves as the best representative province for float-
ing migrant workers. A four-step Probability Proportionate to Size (PPS) sam-
pling method was piloted as the following. The first step, 3 counties were se-
lected randomly from 10 counties in Sichuan Province. Then 3 towns within 
each chosen county were selected. Similarly, the third step chose 3 villages ran-
domly from each county. Finally, 50 households were drawn from each village. 
There were a total 1314 households and 4758 individuals conducted in the sur-
vey. To focus on floating migrant workers on the behalf of studying scope, our 
sample keeps individuals who have been working full time outside their domicile 
for at least 30 days already andaged from 16 to 65. We also eliminate those who 
already changed registered residence (i.e. hukou) to working destination. Finally, 
we obtain 1385 floating migrant workers as the sample size.  

For the convenience in marginal impact comparison, we apply the four-category 
scale to define the proxy for geographic mobility, health status, and education. 
To measure geographic mobility, we classify the self-reported working destina-
tion as 1 (within town), 2 (within county), 3 (within province), and 4 (outside 
province). Although one category may contain varied migration distances, the 
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possible financial burdens associated with limited healthcare access and trans-
portation costs are supposed to be similar within the same scale. For health sta-
tus, in accord with previous studies [23] [28] [51], we adopt the self-reported 
status scale into 1 (poor), 2 (fair), 3 (good) and 4 (excellent). Any possible bias 
from healthy migrant effect is ignored here for simplification. For education, we 
also ascend illiterate/primary school to college education from 1 to 4 as the 
proxy. Table 1 summarizes the descriptive statistics of annual earnings (i.e. 
non-farm income) associated with the four categories for each variable.  

Table 1 indicates that a migrant worker’s average earnings increase in each of 
the three variables: geographic mobility, health status, and education. Given the 
mean of annual earnings at 13,380 RMB, migrant workers choosing a nearby 
town as destination are making 12.6% less than the average; in contrast, those 
who working outside-province are make 17.6% more than the average. There 
exists an obvious trend of increasing earnings for migrants working in a further 
destination. Here we have to note that the percentage of outside-province work-
ers in our sample, about 10%, is much less than the average percentage of 
mid-west provinces, about 60% according to National Bureau of Statistics of 
China [1]. Due to the timing of survey was in late December, it is not surpri-
singly that most floating migrant workers who work outside province were not 
back to home valley yet. They generally wait until the Chinese Lunar New Year 
coming in early February then travel back for family reunion. However, the less  
 
Table 1. Descriptive statistics of categories in key variables. 

Variables Frequency Percentage Annual Earnings (RMB) 

   
Mean Std. Dev. 

Mobility     

Within town 675 48.74 12,085.45 9887.69 

Within county 189 13.65 15,096.59 12,323.22 

Within province 384 27.73 15,407.29 11,787.08 

Outside province 137 9.89 16,261.31 9342.66 

Health Status 
  

  

Poor 68 4.91 8394.26 6911.54 

Fair 289 20.87 12,344.74 9388.33 

Good 451 32.56 14,148.48 10,911.17 

Excellent 577 41.66 14,966.60 11,640.82 

Education 
  

  

Illiterate/Primary school 407 29.39 11,199.02 9715.50 

Middle school 733 52.92 14,195.96 11,056.37 

High school 199 14.37 16,689.95 11,213.89 

College 46 3.32 18,917.39 10,763.05 

Total 1385 100 13,830.42 10,874.02 
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participation of outside-province workers in the survey will not affect our analy-
sis in the next section. The sample size is still large enough to reach unbiased 
results.    

For health status, more than 74% of migrant workers rate themselves at good 
or excellent level to echo the possible healthy migrant effect. The most healthy 
one is making 78.3% more than the one with poor health. However, the gap in 
earnings from a better health status declines gradually. For education, only about 
18% of migrant workers have a high school diploma or above. A college degree 
holder, a little bit more than 3% among all migrant workers, is making 36.8% 
more than the average. We have to note that college graduates from valleys are 
more likely to migrate permanently by giving up their rural domicile. They are 
not considered as floating migrants in our sample. Similar to health status, the 
income gap from a higher education also declines gradually. When both health 
status and education are considered as the two main factors to determine a 
floating migrant worker’s earnings in all the previous studies, we will compare 
their total impacts on earnings directly and indirectly through the geographic 
mobility in the next section. The other demographic factors, such as gender, age, 
marriage status, parent at home or not, acre of farm land, scale of saving deposit, 
and house value, will also construct the assessment of geographic labor mobility. 
Their descriptive statistics are summarized in Table 2.  

4. Econometric Models and Empirical Results 
4.1. Geographic Labor Mobility  

We initiate a pioneer assessment of geographic labor mobility for floating mi-
grant workers in China. Unlike the new economic geography (NEG) models 
examining the cognitive processes underlying spatial arrangement or reasoning 
[47] [52], our model seeks the significant determinants considered in previous 
studies for migrant workers to travel further. In addition to the demographic 
factors summarized in Table 2, we also verify the impacts from health status 
(H), acres of land holding (A), education (Ε) and industry choice (I) on geo-
graphic mobility. Based upon the possible non-linear relationship of health  
 
Table 2. Summary of descriptive statistics for the other demographic factors. 

Variables Mean Std. Dev. Minimum Maximum 

Gender (male = 1 and female = 0) 0.6058 0.4889 0 1 

Age 39.8830 11.2112 16 65 

Marriage Status  
(married = 1, otherwise = 0) 

0.8404 0.3663 0 1 

At least one Parent at home  
(yes = 1, no = 0) 

0.4137 0.4927 0 1 

Acre of farm land 2.9221 2.9026 0 50 

Scale of Saving Deposit 2.1061 1.4434 1 5 

Value of house in household 150,474 221,425 0 2,750,000 
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status and geographic mobility and the confirmed non-linear relationship be-
tween land holding and probability of migration decision found in Wang [49], 
we construct a curvilinear model for health status and land holding as a better-fit 
model. The ordered log it model of geographic mobility, Mi, for a migrant 
worker i is constructed as the following: 

2 2
1 2 3 4 5 6 7 ,i i i i i i j ij ik iM H H A A E Iα α α α α α α ε= + + + + + +Π+    (1) 

in which Πj denotes the matrix of j demographic factors; Ik denotes the varied 
industry k sectors (referenced to construction), including manufacturing, res-
taurant/hotel, transportation, residential service, retail and the other; εi is ran-
dom error. The purpose to consider the industry choice in geographic mobility 
is to validate which sectors attract more labor forces from inland provinces to 
travel further for job opportunities. 

The possibility of endogeneity and causality problems is quite limited here. 
First, sufficient independent variables are considered in the model. The proba-
bility of missing explanatory variable related to the residual term is minimized. 
Second, we use the cross-sectional data, not the dynamic panel data with lag of 
dependent variable, to avoid the auto-correlation problem. Third, the so-called 
“healthy migrant effect” in numerous studies already confirmed the causality 
between geographic mobility and health status. Although some causality testing 
can be only done by time-series data such as the test in Granger [53], Mariusz 
[54] argues that the causal relationship among cross-sectional variables can be 
still confirmed without the possible fallacy when the true relationship involves 
three or more variables in panel data. 

The results in Table 3 indicate several interesting findings related to a floating 
migrant worker’s geographic mobility. First, both health status and acres of land 
holding exhibit a very significant concave relationship (i.e. at 1% level of signi-
ficance) with the geographic mobility. The first order and second order deriva-
tives from Equation (1) are shown in the following: 

2

21.0136 0.3710 0, when 2.732; 0M MH H
H H

∂ ∂
= − ≥ ≤ <

∂ ∂
; 

2

20.2743 0.0320 0, when 8.571; 0.M MA A
A A

∂ ∂
∂ ∂

≥= − <≤  

Based upon the health status proxy as the scale of 1 (poor), 2 (fair), 3 (good) 
and 4 (excellent), the results imply that an improved health status will boost mi-
grant workers’ geographic mobility only for those who rate their status as poor 
or fair. The marginal impact of health on geographic mobility also declines 
gradually. At a good or excellent status, a healthy migrant worker’s mobility 
cannot be enhanced by incremental health improvement. This concave rela-
tionship between health status and geographic mobility may explain the mixed 
results of health impact on earnings found in previous studies. 

The similar concave relationship of land holding implies that the geographic 
mobility starts to decline when a migrant worker’s household owning more than  
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Table 3. Ordered log it model of geographic labor mobility. 

Variable Coefficient Standard Error 

Health status 1.0136*** 0.3886 

Health status-square −0.1855*** 0.0674 

Acres of farm land 0.2743*** 0.0412 

Acres of farm land–square −0.0160*** 0.0037 

Education 0.1397* 0.0803 

Gender (male = 1 and female = 0) 0.1152 0.1167 

Age −0.0079 0.0076 

Marriage status (married = 1, otherwise = 0) −0.8014*** 0.1536 

At least one parent at home (yes = 1, no = 0) 0.5162*** 0.1556 

Scale of saving deposit −0.0910** 0.0394 

Log value of house in household −0.0667*** 0.0154 

Industry (Referenced: Construction )   

Manufacturing 0.4017*** 0.1566 

Restaurant/Hotel −0.5483** 0.2350 

Transportation −0.0803 0.2175 

Residential Service −0.6346*** 0.1705 

Retail −0.5133*** 0.2004 

Other −0.3866* 0.2283 

Note: ***, ** and *, denote significance at 1, 5 and 10-percent level, respectively. R2 = 0.0965. 

 
8.571 acres of farmland. The result echoes the finding in Wang [49] that the 
probability of long-distance migration decision is restrained by a larger scale of 
farmland holding. Owning a larger farmland, a migrant might come back more 
frequently to take care of farm production activities. As a result, they tend not to 
choose a distanced working destination. Their earnings (i.e. non-farm income) 
may be also limited due to the large farm land holding.  

Second, education and the other demographic factors exhibit varied impacts 
on geographic mobility. As expected, more education will expand geographic 
labor mobility (i.e. at a 10% level of significance). Educated migrant workers 
tend to have a stronger confidence to work at a further destination. However, 
the rationale to maintain their rural hukou may come from the expected benefit 
or compensation related to government’s future land reform policy which is 
outside the studying scope of this paper. Interestingly, although some empirical 
studies [12] have confirmed that male and young rural residents are more likely 
to make migration decision, neither gender nor age exhibits significant impacts 
on geographic mobility in our case. It implies that once the migration decision is 
made, the distance of destination will not be influenced by gender and age. On 
the other hand, marriage status and parental help affect geographic mobility sig-
nificantly. With family burden, a married migrant worker cannot to travel fur-
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ther unless there is at least one parent at home providing child care which is rel-
atively costly in working destination [55] [56]. To a single migrant worker, pa-
rental help in caring farm activities of assigned land acreage will also expand his 
or her geographic mobility. Not surprisingly, both saving deposit and house val-
ue have a significantly negative impact on geographic mobility. Combined with 
the nonlinear impacts of land holding, a wealthier migrant worker is less likely 
to choose a destination far away from home village.  

For industry sectors, the significant coefficients indicate that floating migrant 
workers tend to travel further to fulfill the job opportunities in the manufactur-
ing sector only. It is an expected result given that most manufacturing jobs are 
available in coastal provinces and most floating migrants originate from inland 
provinces in China. The more interesting result is that all the service sectors, in-
cluding restaurant/hotel, residential service and retail, exhibit a significantly 
negative relationship with geographic labor mobility. It implies that floating mi-
grants tend to work in those sectors in a shorter-distance destination from home 
valley. The outcome might come from a less income gap between those sectors 
and farming or simply result from the employers’ preference over same-province 
laborers. Although it is outside the studying scope of this paper, the possible fa-
voritism of same county/province employees in the service sectors is worth to be 
explored in future studies. In summary, a relatively poor, educated, single mi-
grant at good health status with parental help at home valley, exhibits the 
stronger geographic mobility to work in the manufacturing sector. We believe 
that the geographic mobility is one of the most important determinants for a 
migrant worker’s earnings in China.  

4.2. Income Estimation for Floating Migrant Workers   

To explore the direct and indirect impacts of health status and the other factors 
on a floating migrant worker’s earnings (i.e. non-farm income) through geo-
graphic mobility, we apply a two-stage least square (2SLS) analysis to construct 
the earnings estimation for a migrant worker i as the following log-linear model: 

0 1 2 3 4 5 6ln ln ln lnln i i i i i j ij ik iY M H A E Iβ β β β β β β= + + + + + Π + + .   (2) 

In Equation (2), Y is the annual earnings; all the rest of variables are similar to 
those in Equation (1), except the demographic vector Πj which contains only 
gender, age and marriage status which are the common factors in previous stu-
dies related to income estimation.  

Table 4 shows several interesting results for floating migrant workers’ earn-
ings in China. First, all the geographic mobility, health status, land holding, and 
education have direct and significant impacts (i.e. at 1% level of significance) on 
earnings. Compared with the other factors, the health status plays a much more 
important role in the direct determination of earnings. At one percent incre-
mental change, the health status improvement contributes a 0.4181% of increase 
in earnings, compared with 0.2906% from mobility and 0.2737% from educa-
tion. In contrast, one percent incremental land holding reduces a slight 0.1318%  
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Table 4. Log-linear OLS estimation for floating migrants’ earnings. 

Variable Coefficient Standard Error 

Ln Mobility 0.2906*** 0.0410 

Ln Health Status 0.4181*** 0.0855 

Ln Acres of Farm Land −0.1318 *** 0.0289 

Ln Education 0.2737*** 0.0580 

   

Gender (male = 1 and female = 0) 0.2268*** 0.0448 

Age −0.0097*** 0.0024 

Marriage Status (married = 1, otherwise = 0) 0.2734*** 0.0628 

Industry (Referenced: Construction )   

Manufacturing 0.0875 0.0615 

Restaurant/Hotel 0.0285 0.0914 

Transportation 0.1969** 0.0888 

Residential Service −0.0841 0.0652 

Retail 0.1837** 0.0772 

Other −0.1270 0.0890 

Constant 8.4952*** 0.1836 

Note: ***, ** and *, denote significance at 1, 5 and 10-percent level, respectively; R2 = 0.1601. 

 
of non-farm income as expected. Second, the coefficients of demographic factors 
imply that a married, young, and male floating migrant worker is making a 
greater non-farm income significantly. However, working in the manufacturing 
sector does not earn more significantly; instead, only transportation and retail 
sectors exhibit advantages in earnings. The transportation sector might benefit 
from the increasing governmental investment in infrastructure right after the 
global financial crisis in 2008 to boost the economy; the retail business might al-
so take off after China transited from a developing country to an emerging 
economy in the late 2000s.   

To solve the possible endogeneity problem and explore the indirect impacts 
through geographic labor mobility on income, we apply the two-stage least 
square (2SLS) method here; that is, plugging Equation (1) into Equation (2). The 
total impacts from health status, land holding and education on earnings may 
become either stronger or weaker than their direct impacts. Their first deriva-
tives are shown in the Appendix. The mixed results of impacts on earnings in 
previous empirical studies, especially in the field of health, may be explained 
through the non-linear relationships related to geographic mobility. For com-
parison, we proceed a simple simulation to illustrate the total marginal impacts 
of health status and education on earnings for a representative floating migrant 
worker, a single male who is working in the manufacturing sector with at least 
one parent at home and average values of the other demographic factors:  
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Table 5 exhibits the total marginal impacts on earnings in which 
lnˆ
ln

YH
H

∂
=
∂

 

denotes that from health status and 
lnˆ
ln

YE
E

∂
=
∂

 from education. As derived in  

the Appendix, the total impacts of health status on earnings are much less than 
the direct impact (i.e. 0.4181) for a migrant worker self-rated at good or excel-
lent level. In contrast, for those who at poor or fair health status, the total im-
pacts on earnings are greater than the direct impacts. When the health migrant 
effect in China is reaffirmed by Hesketh et al. [3], our analysis validates that the 
mixed results of health impact on earnings in previous studies may easily come 
from the ignorance of geographic mobility. On the other hand, education can be 
an underestimated factor in earnings determination. Its total impacts are not 
only greater than the direct impact (i.e. 0.2737) at all levels but decline initially 
then increase gradually in health status improvement. To an average male single 
migrant worker in the manufacturing sector, one percent improvement in health 
status will contribute more in earnings compared with that in education for 
those who rate themselves at poor or fair health status. The positive contribution 
from health improvement in earnings also declines in education advancement. 
For a migrant worker at excellent health status, the marginal impacts from ad-
vanced education on earnings is at least twice as that from health improvement. 
When the government has limited budget to boost their earnings by either im-
proved health or advanced education, our results provide the trade-off criteria 
for efficient resource allocation.  

5. Concluding Remarks 

The impact of geographic labor mobility on earnings for floating migrant work-
ers in China has been ignored for decades. While the total relaxation of house-
hold registration (hukou) system is still in the air, the governmental intervention 
on health reform or education advancement is required to improve those work-
ers’ living. This study initiates a framework to measure geographic mobility and 
assess the total impacts of health status and education on earnings through it. 
We found that the total health impacts are generally underestimated for migrant 
workers at poor or fair health status and the education advancement has a greater 
impact on earnings for the migrant workers who exhibit the “healthy migrant 
 
Table 5. Marginal impacts of health status and education on earnings. 

 Education 

Health Status 
Illiterate/Primary Middle School High School College 

Ĥ  Ê  Ĥ  Ê  Ĥ  Ê  Ĥ  Ê  

Poor 0.5550 0.3034 0.5422 0.3276 0.5317 0.3478 0.5228 0.3647 

Fair 0.5047 0.2959 0.4986 0.3151 0.4932 0.3316 0.4885 0.3461 

Good 0.3726 0.2949 0.3757 0.3133 0.3784 0.3294 0.3808 0.3435 

Excellent 0.0810 0.2987 0.1077 0.3197 0.1305 0.3377 0.1502 0.3532 
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effect”. In addition, our analysis also verifies the concave relationship between 
land holding and geographic mobility to confirm the non-linear impacts of land 
holding on earnings which echoes the finding in Wang [49]. With more acres of 
farm land, a migrant worker’s geographic mobility eventually declines and his or 
her non-farm income also falls. Finally, only the floating migrant workers in 
manufacturing sector exhibit a significantly stronger geographic labor mobility. 
In the other service sectors, they tend to find a closer destination.  

The findings of this study have several important policy implications. First, 
when the majority of migrant workers exhibit the “healthy migrant effect”, the 
more effective policy to improve their earnings significantly is education ad-
vancement. The health improvement has a much greater impact on earnings 
only for those rating at poor or fair health status. For an efficient resource allo-
cation to enhance earnings, more affordable health care should be provided to 
the unhealthy and better educational opportunities should be offered to the 
healthy. In addition, due to the concave relationship between health and geo-
graphic mobility, the local government may attract more returning migrant 
workers by providing better health care. Second, land holding is also an impor-
tant factor to influence both geographic mobility and earnings for floating mi-
grants. Any improvement to inspire a rural resident’s geographic mobility or 
earnings will have a more significant outcome for those who with a relatively 
smaller land holding. Third, although the floating migrants working in the man-
ufacturing sector exhibit a stronger geographic mobility, their earnings are not 
greater than those who in the other sectors. Policy makers should target them as 
returning migrants or provide more remedies to compensate their financial 
burdens due to long distance away from home valley.  

Some limitations exist in this study for sure. Like all health related studies 
based upon self-rated survey, the possible bias of health migrant effect cannot be 
eliminated. Although the sample is collected from the largest inland province in 
terms of population and labor export inland province, it still cannot represent 
perfectly for the whole migrant worker population in China. A multi-province 
panel data collection should be done for the future studies. We are also lack of 
the information about the incremental costs of health improvement and educa-
tion advancement to proceed cost-benefit analysis for government policy mak-
ing. For the aspect of industry sectors, the rationales of significantly negative re-
lationship between geographic mobility and service sector are still groundless. 
Those issues are also supposed to be explored in the future studies. 
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