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ABSTRACT 
 

The paper develops a three-sector model with Harris–Todaro type unemployment to examine the 
consequences of an increase of migrants’ human capital on remittance within a small open dual 
economy. By using indirect utility functions, the paper endogenizes the remittance. The theoretical 
analysis shows that an increase of human capital level of rural migrants increases their income, 
urban consumption and remittance, while its effect on the proportion of remittance in migrants’ 
income depends on the impact of remittance on agricultural production. 
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1. INTRODUCTION 
 
Remittance refers to the money and goods that 
are transmitted to households by migrant 
workers working outside of their origin 
communities, either in urban areas or abroad. 
Particular attention has been paid to international 
remittance, namely external remittance. The 
World Bank [1] estimates that $440 billion in 
remittance goes to developing countries in 2015. 
External remittance attracts the headlines and 
draws research and policy attention, while 
internal remittance has largely escaped notice. 
For developing countries, especially in large 
countries like China, India and Brazil, they are 
experiencing internal labor migration currently; 
consequently, remittance flows into migrants’ 
origin communities. In China, scholars estimate 
internal remittance reached nearly one trillion 
RMB (around160 billion US dollar) in 2013 on the 
basis of national statistics [2]. Since this does not 
include transfers in cash and remittance sent 
through informal channels, the actual amount of 
remittance is substantially higher. Remittance is 
perceived as an important external channel in 
alleviating poverty and improving livelihoods of 
rural regions in developing countries [3-5].  In 
addition, remittance is a safety way for relatively 
poor areas, as it is freer from political barriers 
and controls than either product or other capital 
flows in developing countries [6]. Therefore, the 
change of remittance affects the development of 
rural regions. 
 
The significance of remittance flows has meant 
that its determinants have become an important 
field of research, among which scholars deal with 
microeconomic factors that determine the 
magnitude of remittances.  Micro-level studies of 
remittance conduct from two aspects: the 
sending and the receiving. Much of empirical 
studies has used data to examine factors that 
affect remittance, such explanatory variables 
include: migrants’ income, migrants’ human 
capital level, migrants’ urban household structure, 
their rural family statue, future intention, etc [7-
11].  Although empirical studies about the 
determinants of remittance is immense from 
different countries perspective, theoretical 
analysis on the determinants of remittance is few. 
Funkhouser [12] proposes a simply behavioral 
model of remittances based on altruism and 
concludes that remittance is determined by 
human capital, household income, further 
intention, other migrants’ remittance, and 
discount factor. However, most theoretical 
papers on remittance are treated the remittance 

as an exogenous variable and examine the effect 
of remittance on economy (McCormick and 
Wahba, [13-16,2,17,18]. 
 
Meanwhile, with economic development, human 
capital level of migrants also improved 
significantly. And an increasing number of rural 
labors could access to higher education or 
training and their human capital levels are 
increasing as a wholey. Take China for example, 
it is experiencing a structural change in migrant 
labor market: old generation of migrant worker is 
stepping down from the urban labor market, 
while new generation of migrant worker is taking 
its place and becoming the main force of China's 
migrant worker. New generation of migrant 
workers are officially defined as those who were 
born from 1980 onwards, which obtain a higher 
education and tend to have a higher average 
consumption rate and live a similar life as urban 
residents in urban area. The proportion of 
migrants with primary and secondary levels of 
education declines, while the proportion of 
migrants with high and college and above levels 
of education raises (see Table 1). Those facts 
indicate that the human capital of migrants 
increases as a whole. 
 
The human capital level of migrants affects their 
income, which directly affects the capacity to 
remit. Since the migrants exhibit some new 
characteristics in human capital, a practical 
question is: how those changes affect remittance? 
Generally speaking, migrant labors with higher 
human capital level earn more income and remit 
more money back consequently; on the other 
hand, since they are more likely to spend their 
income in the urban region, the capacity of 
remittance declines, which has a negative 
influence on the amount of remittance. 
 
As to the effect of migrants' human capital level 
on remittance, most studies are concentrated on 
the empirical research, using macro data 
Siegfried, [19-22]; or micro data Naufal, [23-27]. 
Unfortunately, the findings obtained from 
empirical studies so far are inconclusive. Faini 
[20], Niimi et al. [21], Dustmann and Mestres [25] 
obtain a negative impact of migrants' education 
on remittances, while Naufal [23] obtains a 
positive impact for Nicaragua and Schioupu and 
Siegfried [19] concludes migrants’ skills tend to 
raise remittance by using a bilateral remittance 
database.  A recent study by Docquier et al. [27] 
investigate the effect of migrants’ human capital 
level on remittance both theoretically and 
empirically, using original bilateral remittance 
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Table 1. Educational level of rural-urban migrants in China 
 

Year Uneducated Elementary School Middle School High School College and Above 

2015 1.10% 14% 59.70% 16.90% 8.30% 
2016 1% 13.20% 59.40% 17% 9.40% 
2017 1% 13% 58.60% 17.10% 10.30% 
2018 1.20% 15.50% 55.80% 16.60% 10.90% 
2019 1% 15.30% 56% 16.60% 11.10% 
2020 1% 14.70% 55.40% 16.70% 12.20% 
2021 0.80% 13.70% 56.00% 17.00% 12.60% 
2022 0.70% 13.40% 55.20% 17.00% 13.70% 

Data source: Migrant workers monitoring survey reports, published by NBS 
 

data. The model predicts that the effect is 
ambiguous and depends on the immigration 
policy conducted at destination. 
 

As mentioned above, the paper makes two 
comments on existing research. First, theoretical 
research has been sparse compared with 
empirical research in this area. Most of the 
existing studies provide, if any a simple 
theoretical model to investigate the effect of 
migrants’ human capital level on remittance, as a 
basis for empirical analysis rather than establish 
a model to consider the whole economy. 
However, the amount of remittance is determined 
under the whole economy activity, including the 
amount of labor migration, migrants’ 
consumption and utility, the rural household, etc. 
Second, theoretical research sheds little light on 
the effect of migrants’ human capital level on 
remittance within one economy. Most of the 
studies about the remittance consider the 
international migrants’ remittance, and internal 
remittance has not been paid attention. 
Therefore, the effect of human capital             
level on remittance within one economy is not 
clear. 
 

Harris and Todaro [28] established a sample 
labor migration model with urban unemployment 
in the long equilibrium for developing countries. 
This model has been widely used as a basic 
analytical framework for studying rural-urban 
migration in developing countries, especially in 
theoretical literature. The paper develops a 
three-sector model with Harris–Todaro type 
unemployment to examine the consequences of 
an increase of migrants’ human capital on the 
remittance within a small open dual economy, 
considering migrants consumption and utility in 
urban region. The theoretical analysis shows that 
an increase of human capital level of rural 
migrants increases their income, urban 
consumption and remittance, while its effect on 
the proportion of remittance in migrants’ income 

depends on the impact of remittance on 
agricultural production. 
 

The paper is organized as follows. Section 2 
establishes a general equilibrium within one 
economy. Section 3 conducts the theoretical 
analysis of the established model; and in section 
4, the main conclusions are summarized and 
their implications for policy making are  
discussed. 
 

2. THEORETICAL MODEL  
 

The article uses the three-sector Harris–Todaro 
model; namely, a small open developing 
economy with three sectors: urban 
manufacturing sector (sector 1), urban service 
sector (sector 2) and rural agricultural sector 
(sector 3). Manufacturing sector and agricultural 
sector produce tradable goods, while service 
sector produces non-tradable goods. Consider 
the real economy of developing countries, 
service sector refers to low-skilled service sector. 
Activities in the service sector facilitate residents’ 
daily life, including food service, clean service, 
recreation, etc. Products of service sector cannot 
transport and the consumption confined to the 
local residents. Since such services are rare in 
the rural areas, the service sector provides 
domestic services to urban residents only. Such 
division basically matches the current situation in 
developing economy and separate out the 
service sector on the other hand.  
 

It is assumed that the three sectors all rely on 
labor as factor for production in short term. Wage 
of the urban manufacturing sector is inelastic, but 
wages of the agricultural and service sectors are 
elastic. Note that the service production process 
requires special skills and the elastic wage of 
that sector is higher than that in the agricultural 
sector. Due to the downward rigid wage rate of 
the manufacturing sector, there exists 

unemployment in the urban region. Denote 
0

1L ,
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0

2L and
0

UUL as labor employed in manufacturing, 

service sector and unemployment in the initial 
stage, respectively. LU and LR refer to urban and 
rural labor endowment. 
 

With the accumulation of capital, the 
manufacturing sector in developing countries has 
experienced the industrial upgrading and 
transformation [29]. Human resources are 
replacing natural resources as an important 
indicator of a country’s wealth. Developing 
relevant skills for industrial upgrading and 
economic transformation is a key challenge 
facing current many developing countries [30]. 
Since the rural education resource falls behind 
the urban in developing countries, the human 
capital level of urban labors is higher than that of 
rural labors. The human capital level or the skill 
is playing an increasing role in deciding whether 
migrants could meet the demand of 
manufacturing sector. Though the human capital 
level of migrants is rising as a whole, there still 
exists disparity between urban residents. In 
addition, the economic situation and technical 
requirements have changed dramatically in 
recent years. Hence, technical and vocational 
education and training is requirement for meeting 
economic objectives. Therefore, during the 
process of employment in the urban sectors, 
assume that the urban labors could be employed 
in the manufacturing and service sector directly, 
while rural labors only enter the manufacturing 
sector. Vocational training is an essential 
prerequisite for employment in the manufacturing 
sector. There are two main channels for 
manufacturing sector to absorb new labor: rural 
transferred migrants and the unemployment 
labor in the initial stage, and new employed labor 
will not crowd out previous employed labor in the 
manufacturing sector. In terms of transferred 
labors, they are in unemployment if they could 
not enter the manufacturing sector. 
 
With the labor migration, the production functions 
for each sector are: 
 

1

1 1( )X F L=  

 
2

2 2( )X F L=  

 

3

3 3( ) ( )X k F L=  

 

where Fi (i = 1, 2, 3) means the production 
function of the three sectors, all are strictly quasi-
concave, linearly homogeneous function. L1, L2, 

L3 refer to the labor employed of the three 

sectors.   is the remittance sent by transferred 

labors. Assume that remittance has a positive 
effect on agricultural production, use k to denote 

the impact. And ( )k  has the property that: k(0) 

= 1, ( ) 0k   , ( ) 0k   . 

 
To meet the demand of manufacturing sector, 
the sector would invest in the employees’ skill. 
The amount of investment is depending on the 
total sector output value. Use T to express the 
investment on training in the manufacturing 

sector and use   to denote the proportion, and 
1

1 1( )T p F L= ,where 1p is the price of the 

manufacturing  goods relative to that of 

agriculture goods. 1p  is assumed to be given 

and constant in a small open economy. The 

training cost of each transferred labor is h . In this 

paper, h also measures the level of human 
capital, labor with higher human capital requires 
less training costs than labor with lower human 

capital. Use TRL  is the amount of transferred 

labor employed in the manufacturing sector: 

 
1

1 1 1 1( )
TR

p X p F LT
L

h h h

 
= = =              (1) 

 
U

TRL  is the amount of unemployment transferred 

labor. And the market-clearing conditions of the 
rural labor could be shown as follows: 

 

3

U

R TR TRL L L L= + +                                   (2) 

 
Profit maximization yields: 

 
1

1 1(1 ) ( )Lp F L w− =                                 (3) 

 

 
2

2 2 2( )Lp F L w=                                        (4) 

 
3

3 3( ) ( )Lk F L w =                                     (5) 

 
where w  is the wage level of the manufacturing 

sector, while 2w  and 3w refer to the wage levels 

of the service and agricultural sectors. 2p  is the 

price of the service sectors goods relative to that 
of agriculture goods.  
 



 
 
 
 

Gao et al.; Asian J. Agric. Ext. Econ. Soc., vol. 42, no. 1, pp. 1-10, 2024; Article no.AJAEES.111801 
 
 

 
5 
 

The amount of unemployment in the urban 
region is 
 

0 0 0

1 1 2 2[( ) ( ) ] U

UU UU TR TRL L L L L L L L= − − + − − +            (6) 

 
0

1 1L L− ,
0

2 2L L−  and 
0 0

1 1 2 2( ) ( ) TRL L L L L− + − −

represent the change of employment in the 
manufacturing sector, the amount of labors flows 
between the manufacturing sector and the 
service sector, and the amount of initial 
unemployment turns into employment in the 
manufacturing sector, respectively. From 
equation (6), the unemployment consists of two 
parts: the initial unemployment and the rural 
migrants who cannot find jobs. 
 
The Harris-Todaro labor allocation mechanism in 
two sectors yields: 
 

1
3

1UU

L
w w

L L
=

+
                                     (7) 

 

where 1 1( )UUL L L+ can be regarded as the 

probability of rural-urban migrants to be 
employed by the manufacturing sector. From 
rural migrants’ perspective, the probability of 
rural-urban migrants to be employed by the 

manufacturing sector is ( )U

TR TR TRL L L+ , thus, 

 

1

1

TR

U

TR TR UU

L L

L L L L
=

+ +
                              (8) 

 
The inter-urban migration equilibrium yields: 

 

2w w=                                                      (9) 

 
The following is the consumption of three 
different categories of labor: urban labor, rural 
labor and migrant labor. Each category of labor 
has a representative labor. Assume that changes 
of the representative labor correspond to 
changes in his category as a whole. For urban 
labor, 

1 1 1 1 1 1 1 1 1 1

1 2 3 1 1 2 2 3 3( , , ) ln ln lnU D D D D D D  = + +  

is the urban representative labor utility function, 

where
1

1D ,
1

2D  and
1

3D denote the consumption of 

goods of the manufacturing sector, service sector 

and agricultural sector, respectively; 
1 1

1 2,  and
 

1

3 are all parameters, and 
1 1 1

1 2 3 1  + + = .The 

budget constraint is 1 2 2( )u TRy L L w w L= − + . 

For migrant labor, 
2 2 2 2 2 2 2 2 2 2

1 2 3 1 1 2 2 3 3( , , ) ln ln lnU D D D D D D  = + +

 is the representative labor utility function, where 
2

1D ,
2

2D  and
2

3D denote the consumption of 

goods of the manufacturing sector, service sector 

and agricultural sector, respectively.
2 2

1 2,  and
 

2

3 are all parameters, and 

2 2 2

1 2 3 1  + + = .The budget constraint is 

T TRy L w = − ,which means income deduces 

the remittance. The indirect utility from the 
consumption is 

3
2 2 2 2 2

1 2 1 1 2 2

1

( , ,1, ) ln ( ) ln lnT i i TR

i

V p p y L w p p    
=

= − − −
. For rural 

labor, 
3 3 3 3 3 3 3

1 3 1 1 3 3( , ) ln lnU D D D D = +  is the 

rural representative labor utility function, where 
3

1D and
3

3D denote the consumption of goods of 

the manufacturing sector and agricultural sector. 
3

1 and
 

3

3 are parameters, and 
3 3

1 3 1 + = . In 

the model, the price of agricultural goods is 
assumed as 1. Therefore, the amount of 
agricultural production is equal to the income of 
agricultural sector. Moreover, regarding to the 
remittance, instead of increasing the income 
directly, this paper assumes remittance is used 
on the investment in production, education and 
health care, which in turn have a positive effect 
on the production. Budget constraint of rural 

labor is
3

3( ) ( )ay k F L= . The indirect utility is 

3 3 3 3 3 3 3 3

1 1 1 3 3 1 1( ,1, ) ln ln lnaV p y kF kF p    = + − . 

 As to the consumption of service goods, urban 

residents spend 
1

2  parts of their income on 

consumption of output from the service sector, 

and migrants spend 
2

2  parts of their income on 

service sector goods, and assume 
1 2

2 2  .Service goods market-clearing 

condition can be demonstrated by: 
 

2 1 2

2 2 2 1 2 2 2( ) [( ) ] ( )TR TRp F L L L w w L L w  = − + + −  (10) 

 
The paper assumes that migrants remit for purely 
altruistic reasons in order to increase the well-
being of family members at home by providing 
additional income. Consequence, the utility of 
migrants consists of two parts: their own utility 
and their rural household’s utility. In this model, 
the remittance mobiles from urban to rural and 



 
 
 
 

Gao et al.; Asian J. Agric. Ext. Econ. Soc., vol. 42, no. 1, pp. 1-10, 2024; Article no.AJAEES.111801 
 
 

 
6 
 

the use of remittance at different regions will 
bring different effects on migrants’ utility. If more 
funds outflow to the rural region, which improves 
the external production environment, it enhances 
the rural household utility directly and increase 
the migrants’ utility indirectly. If more funds keep 

to the urban region, it increases the migrants’ 

utility directly. The weight of own utility is  , 

while the weight of rural household is 1 − .  

Thus, the utility of migrants 
TV is the weighted 

average of two items: 

3
2 2 2 2 3 3 3 3 3 3 3

1 1 2 2 1 1 3 3 1 1

1

ln ( ) ln ln (1 ) ln ln lnT

i i TR

i

V L w p p kF kF p           
=

 
 = − − − + − + −   

 
  

 

Migrants choose an amount of remittance to maximize their utility, 
 

(1 )

TR

k

L w k

 



−
=

−
                                                                                                           (11) 

 

According to the equation (11), k k expresses the change of remittance leads to the change of 

income of rural household. Remittance improves the rural external production environment and 
increase the production even with no change of employment. Therefore, the change of utility of 

migrants is (1 )k k − . ( )1 TRL w − means the change of remittance on their utility directly, and 

( )TRL w − is the change of remittance on the weight utility.  

 

The theoretical model thus consists of eleven equations: (1)–(11). Eleven endogenous variables are 

determined: TRL  , 
U

TRL , 1L , 2L , 3L ,  , 3w , 2w , UUL , 2p  and  . 

 

3. COMPARATIVE STATICS 
 

This section focuses on the economic effect of an increase of migrant’s human capital level on the 
remittance based on the established model. In this paper, an increase in human capital is identified 
with a decrease in h.  Total differentiation of equations (1) to (11) and write in a matrix notation,  

 

3 3

3 3 1

1 2

2 1 1 2

2 2 2 2 3

0 0 0

0 0

( ) 0 0

( ) 0 0

(1 ) 0 0 0 0

TR TR

LL L

U

TR TR TR TR

h C dL L

w w DkF w Dk F dL

dhD L L L L L dL

w w E dL

k w B d

   

 

− −    
    − − −    
    =− + − −
    

− −    
    −    

      (12) 

 

where (1 )( ) 0TB k y k k   = − − −  , 1 1 1 1 1

1[ (1 ) ] /L L LL LC p F F F F F = + − ,
2 0U

U TR TRD L L L L= + + −  ,

2 2 2 1

2 2/ (1 ) 0LL LE p F F F w = − −  . 

 

The sign of C is ambiguous in equation (12). Use 
1 1

1

1 1

dF F

dL L
 = to denote labor elasticity of production in 

the manufacturing sector and use 
1 1

1

1 1

L L
L

dF F

dL L
 = − to denote labor elasticity of marginal production. Since 

the proportion of training cost is low in the manufacturing sector, hence, the value of  (1 ) − is small. 

In order to determine the sign of C, the paper assumes 
1

1 1

L 

 


−
holds and C<0. 

 
The determinant of the coefficient matrix of the above equation system is denoted as Δ,  
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3

1 3

3 1 2 1 3 2 3

3 1 2 2 2 2 3 1

( ) ( )[ ( )]

( )[ ( )] (1 ) [ ( )] 0

U

TR LL TR TR

LL TR L LL TR

hBwE L L BE DkF w CD h L L

Bw DkF L w L h c Ck w EDk F DkF L w L    

 = − + − − +

 + − + − + − + − 
 

 
Using the Cramer Rule to solve the equation (12) and obtain: 

 2 2 1 2 2 3

3 1 2 2 2 3 11
( )[ ( ) (1 ) ] ( ) (1 ) ( )

0
TR TR LL LL L TRL L DkF w L wB k w BDE DkF w k wEDk F L LdL

dh

      − − + − + − + − −
= 



 

 

 1 2 2

2 3 1 3 1( ) [( )( ) ( )]
0

U

TR TR LL LL TR TR TRTR
L B w L DkF w L E DkF w L L w L LdL

dh

− − − − + − −
= 


 

 

 1 2 2

2 3 1 3 1(1 ) ( ) [( )( ) ( )]
0

U

TR TR LL LL TR TR TRL k w w L DkF w L E DkF w L L w L Ld

dh

  − − − − + − −
= 

  
 

Since the urban wage w is assumed to be constant and an increase in human capital, expressed by a 

decrease in h. As to the labor employment in the manufacturing sector, decreased training cost 
reduces the training investment and the manufacturing sector enlarges employment. Correspondingly, 
more labor migrates to the urban and employed by the manufacturing sector, and migrants’ income

TRwL increases. 

 
Proposition 1: In the model, an increase in human capital level of rural migrants increases their 
income and remittance. 
 
An increase in human capital of migrants reduces the training cost of manufacturing sector; therefore, 
manufacturing sector enlarges the production and employ more labors, both from unemployed and 
transferred labors channels. More rural labors will transfer to the manufacturing sector, and their 
income increases. With an increased income, migrants’ marginal utility from direct urban consumption 
reduces. In order to maximize their weighted utility, they will send more remittance back and enhance 
their utility indirectly. 
 

As to the consumption of service sector,  
 

2
22
2

[ ( )]
( ) 0TR TRd wL dL d
w

dh dh dh

  


−
= −   

 
Though migrants’ income and remittance increase, they put more the increased income on 
consumption. As to the change of proportion of remittance in migrants’ income, 
 

 1 2 2

2 3 1 3 1

( / )

[(1 ) ( ) ] ( ) [( )( ) ( )]

TR TR

TR

U

T TR LL LL TR TR TR

d L w dLd

dh dh L dh

y k k k w L DkF w L E DkF w L L w L L

  

  

= −

  − + − − − − + − −
=



 

 

The sign depends on the property of k. If 1
1 TR

k

k wL

 

 


+ 

 − −
, then 

( / )
0TRd L w

dh


 ,an increase of 

human capital level of rural migrants decreases the proportion of remittance in migrants’ income. If 

1
1 TR

k

k wL

 

 


+ 

 − −
,then 

( / )
0TRd L w

dh


 , we have the opposite conclusion. 
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When the remittance is small, an increase of remittance improves the external agricultural production 

greatly and 
( / )

0TRd L w

dh


 more likely holds. With the increase of remittance, the sign of 1

k

k


+


may 

be negative, and an increase of human capital level of rural migrants decreases the proportion of 
remittance in migrants’ income. 
 
Proposition 2: An increase of human capital 
level of rural migrants increases their 
consumption on service goods, while its impact 
on the proportion of remittance in migrants’ 
income depends on the impact of remittance on 
agricultural production. 
 

4. CONCLUSION 
 

Based on the new characteristic of migrants in 
developing countries, the article analyzes 
theoretically the effect of migrants’ human capital 
level on remittance within one economy. We find 
that an increase of human capital level of rural 
migrants increases their income, urban 
consumption and remittance, while its effect on 
the proportion of remittance in migrants’ income 
depends on the impact of remittance on 
agricultural production. Since similar analyses 
have been sparse, the main contents of this 
paper provide new perspectives to the best of 
our knowledge. Higher human capital migrants 
send less percent of their income to their rural 
household, and pays more weight on urban 
consumption, which shows that they gradually 
alienate their rural family. As time elapses, they 
gradually integrate into the urban that definitely 
affects the remittance. Considering the 
remittance is an important external source to 
develop the rural region in the developing 
countries, the government should pay more 
attention to the trend of the amount of the 
remittance and adopt corresponding measures in 
order to minimize the negative impacts of 
reduced remittance, even though remittance may 
increase at the present.  
 

The paper establishes a simple tractable 
framework for a developing economy that might 
be useful for theoretically analyzing the 
relationship between human capital and 
remittance of migrants. Several limitations exist. 
First, we assume remittance plays a positive 
influence on agricultural production. However, we 
should explore this issue in more depth. For 
example, Li and Fu [31] assume that all 
remittance is used for purchasing agricultural 
producer service, through which facilitates 
agricultural production. Second, we do not 
consider environmental issue. Pollution may 

affect migration decision and also exert an 
impact on remittance [18]. 
 

Several topics on the impacts of human capital 
and remittance can be further discussed. For 
example, we could add rural public infrastructure 
into the model. The rural infrastructure affects 
agricultural productivity and promotes rural labor 
migration. Thus, more provision of rural public 
investment exerts an impact on remittances. The 
second extension follows Li and Fu [31] and 
incorporates agricultural producer service sector 
into the general equilibrium model. The third 
extension incorporates government that 
maximizes social welfare [32,33].  
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