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ABSTRACT
There are still no developed roads in the places where a large part of the world’s people live. Due to the lack

of roads connecting them to the outside world, their transportation costs are high and their livelihoods cannot be
improved. Poor infrastructure development has been proven to cause poverty and isolation, while also leaving
local people with very few opportunities for survival choices. This paper aims to systematically analyze the impact
of rural road construction on poverty reduction, with a focus on the mechanisms and channels involved. Using a
comprehensive dataset from 205 prefecture level cities in China between 2011 and 2019, I derived an empirical
regression analysis model based on the assumption that the individual utility function is a constant relative risk
avoidance utility function, and introduced ϐixed effects to evaluate the poverty alleviation effect of rural roads. The
constructionof rural roads cannot only promote the increase of household consumption and theproductionof fresh
agricultural products, but also encourage rural residents to switch from agriculture to other professions, thereby
increasing their income. At the same time, my regression results indicate that rural residents receive more social
beneϐits. Therefore, our ϐindings provide evidence for the necessity of getting through the “last mile” in remote
areas of developing countries.
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1. Introduction
Currently, many developing countries still face the

test of poverty and are seeking a way out of the devel‑
opment dilemma. Rural transportation remains one of
the bottlenecks restricting economic and social develop‑
ment [1, 2]. Governments have attempted to address this
problem by investing heavily in the construction of rail‑
roads and roads. For example, the large‑scale rural road
construction project (URRAP) in Ethiopia has expanded
road density by 2.26 times from 2010 to 2015, increas‑
ing the opportunities for villages to obtain products and
enter the market; at the same time, Ethiopia has expe‑
rienced accelerated inclusive economic growth, and the
country’s poverty level has fallen from 44% to 30% [3].
Due to poor road connectivity in India, it hinders the
accelerated development of rural areas, so the Prime
Minister’s Rural Roads Project was started in 2000 to
build and upgrade regional, farm‑to‑market all‑weather
roads for villagers and connect them to educational in‑
stitutions, schools, and hospitals, beneϐiting 185,000 vil‑
lages [4, 5]. Chinahas similarly taken the initiative to build
roads in rural areas. In 2023, the total mileage of rural
roads will reach 4.6 million km, effectively solving the
problem of ring road access to established villages and
natural villages, and providing better travel security for
the peasant population.

Existing research largely supports the claim of pol‑
icy makers. Rural infrastructure construction is an im‑
portant measure of rural development. Speciϐically, ru‑
ral road construction has a strong positive correlation
with agricultural and non‑agricultural economic devel‑
opment and poverty alleviation [6, 7]. But little has been
written to speciϐically measure the impact of rural con‑
struction on the livelihoods of rural people in China. In
order to measure the impact of rural road construction
on the livelihoods of local people, this paper used the
local government statistics on the livelihoods of rural
residents from provincial and municipal statistical year‑
books and the China Rural Statistical Yearbook, while
data on rural road construction were obtained from the
China Transport Statistical Yearbook and publicly avail‑
able data from the Chinese Ministry of Transport.

This paper analyses ϐive main outcomes of the im‑
pact of rural road constructionon rural households: agri‑

cultural production, career election, income, consump‑
tion, and social welfare. The ϐirst main result is that in
areas with more densely built roads, production of fresh
produce increased due to increased transport efϐiciency
and reduced transport costs. Secondly, I ϐind that ru‑
ral roads led to a signiϐicant redistribution of labor away
from agriculture, with farmers moving away from their
original agricultural land and into employment in trans‑
port, manufacturing and construction. Thirdly, there is
some supportive evidence that rural road construction
can indeed reduce poverty in rural areas. The construc‑
tion of rural roads has signiϐicantly increased the income
levels of rural residents and to someextent narrowed the
urban‑rural income gap. In the meantime, the construc‑
tion of rural roads has also signiϐicantly contributed to
the increase in consumption levels of rural residents and
the transformation of household consumption structure.
Finally, the provision of subsequent social services by
the government has also increased after the completion
of rural roads. In short, this paper shows that there is a
positive and beneϐicial relationship between rural roads
and poverty alleviation, which will signiϐicantly improve
the lives of rural residents and promote rural areas to
enter a new era.

The rest of this article is written as follows. The
second part introduces the development process of ru‑
ral roads in China and the viewpoints of other scholars
on rural infrastructure and poverty reduction. A theoret‑
ical framework on how rural roads affect the activities of
local residents has been established in the third section.
The fourth section describes data and empirical strate‑
gies. The ϐifth section presents the results and discus‑
sion. The research ϐindings of this paper are discussed
in the ϐinal section.

2. Literature Review

2.1. The Role and Impact of Road Infras‑
tructure on Poverty Alleviation

The construction of transportation infrastructure
can spur economic growth by employment genera‑
tion [8, 9] ensuring that domestic enterprises improve
productivity [10], reducing transaction costs [11], optimiz‑
ing factor allocation [12], and bringing lasting impact on
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economic development [13, 14]. Some scholars also found
that transportation infrastructure will have a slight and
negative impact on GDP [15, 16].

Most of the above research on transportation in‑
frastructure focuses on classiϐied highways (including
expressways), railways and high‑speed railways, while
the research on rural roads is very limited. Many schol‑
ars have found that rural transportation infrastructure
can increase employment and increase the income of
non‑agricultural enterprises [17], promote the formation
of the national market [18], and bring long‑term returns
to human capital [19]. Yogita Shamdasani shows that the
development of rural roads has promoted crop diversi‑
ϐication and commercialization of agricultural output [5].
Aggarwal studied the impact of rural roads on access to
and use of health care from the perspective of public
services, proving that the impact of roads on economic
activities is almost everywhere [4]. However, Asher and
Novosad found in their research on the Prime Minister’s
Village Road Program that rural roads will enable large
numbersof agricultural laborers in rural area to goout to
work and enter the urban labor market for employment,
but they fail to ϐind that rural roads have a signiϐicant
positive impact on the local economy, and agricultural
production has not changed signiϐicantly [20]. Domestic
research on rural roads and rural infrastructure focuses
on its poverty reduction effect. Gao et al systematically
analyze the coupling and coordinated development be‑
tween the digital economy and total factor productivity
in China’s agricultural sector. However, there is little re‑
search on rural roads and residents’ lives [21].

2.2. TheConstruction Status of Rural Roads
in China

In 2003, the transportation department pointed
out the future direction of work, which was to build ru‑
ral roads and enable rural residents to travel on hard‑
ened roadspavedwith cement, furtherpromotingurban‑
ization development, made major adjustments to the in‑
vestment structure, increasing investment in rural roads,
andorganized the implementation of access and smooth‑
ness projects to improve the trafϐic conditions of rural
roads.

In 2004, “strengthening rural infrastructure con‑
struction” was placed at the top of the national govern‑
ment’s work documents to create conditions for increas‑
ing farmers’ income.

At the beginning of 2005, the State Council ap‑
proved the rural road construction plan. The transporta‑
tion department and the National Development and Re‑
form Commission have arranged for the central govern‑
ment to invest 100 billion yuan over ϐive years to ensure
the smooth and successful construction of rural roads.

In 2006, the Ministry of Communications and the
National Development and Reform Commission jointly
arranged a central investment of 40 billion yuan to build
the “access project”.

In ϐive years, the central government has invested
1978 billion yuan in rural highway construction. The
central investment, which grows by 30% annually,
greatly stimulates local investment in rural road con‑
struction. In the next ϐive years, the whole society has
completed a total investment of 950 billion yuan, 1.868
million kilometers of rural roads have been newly built,
and there are 527,000 kilometers of newly built rural
roads, and the total length of rural roads has reached
3.45 million kilometers.

In 2012, with an investment of 214.502 billion
yuan, the mileage of rural roads increased by 114,400
kilometers compared to the end of the previous year, in‑
cluding 195,000 kilometers of rural road reconstruction.

In 2014, the General Secretary made an important
instruction on the construction of rural roads, stressing
that “rural roads should be properly constructed, man‑
aged, maintained, and operated well”, and the trafϐic bot‑
tlenecks restricting rural development should be gradu‑
ally eliminated, so rural roads can help most farmers es‑
cape poverty and provide better guarantees for moving
towards a prosperous society.

From Figure 1, we can see the development of ru‑
ral roads in China from 2003 to 2023. In the past two
decades, China’s “four good rural roads” have triggered
great changes in rural areas, and solved the problem of
hardening roads in 1040 towns and 105,000 organic vil‑
lages, from 2011 to 2023, the total length of rural roads
increased from 3.564 million kilometers to 4.6 million
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kilometers. The tremendous development achieved by
rural roads in the past twelve years.

Figure 1. Total mileage of rural roads (unit: million kilome‑
ters).

The State Council Information Ofϐice presented a
guiding document in 2024 on how rural roads can be de‑
veloped in today’s China, which states that China has em‑
barked on a path of rural road development that is in line
with its national conditions, and has also contributed
Chinese wisdom and solutions to the global poverty re‑
duction cause [22].

2.3. The Impact of Rural Roads on the Lives
of Rural Residents

In this section, a brief explanation to understand
the impact of building rural roads on rural life is pro‑
vided.

Due to geographical isolation and lack of road ac‑
cess, rural labor is restricted from entering the job mar‑
ket, while also hindering farmers from expanding their
agriculturalmarket. Furthermore, this situation reduces
their opportunities to increase income [23]. Many resi‑
dents living in impoverished rural areas are unable to
have opportunities for economic development and em‑
ployment due to their isolated living locations, poor road
conditions, and inadequate infrastructure services. This
situationmakes it difϐicult for people to reach theirwork‑
places, and related living service locations, transport
goods to markets, and send children to school. It is ob‑
vious that the construction and maintenance of rural
roads cannot be separated from people, which can also
provide additional employment opportunities. After the
completion of rural road construction, the transporta‑

tion costs between the village and the external market
will decrease, which will bring the prices and wages of
the village closer to those of the outside world. At the
same time, rural roads have also built bridges for smooth
communication between local and external information,
enabling rural residents to access basic services, expand
family mobility, and increase their opportunities to in‑
teract with the outside world. Literature from Bryceson
et al. [24] and Faiz [25] have recognized that roads can play
an important role as poverty reduction strategies in ru‑
ral areas.

In order to examine the lives of villagers in more
detail, this paper explores the impact of consumption,
agricultural production, and income, as well as educa‑
tion and health care. Consumption can represent how
many quantities and types of goods a family uses tomeet
their daily necessity, therefore consumption more com‑
prehensively reϐlects the actual situation of family life.
Rural residents living on vast land have relied on the out‑
put of this land for thousands of years to sustain their
livelihoods. With the continuous evolution of human so‑
ciety and the continuous improvement of transportation
infrastructure, rural residents’ employment is no longer
limited to that rural land, and they can choose to enter ur‑
ban employment. It is obvious that rural residents who
grow grain and fruit should have different incomes. Sim‑
ilarly, rural residents who choose to engage in the pri‑
mary industry and the secondary industry should also
have different incomes. It cannot be ignored that educa‑
tion and healthcare, as potential beneϐits for residents,
will also be more easily accessible to rural residents due
to the smooth roads. Therefore, this paper has chosen
these ϐive aspects to comprehensivelymeasure the living
conditions of rural residents. Based on existing research
and the reasons for government decision‑makers to con‑
struct rural roads, this paper has identiϐied the relevant
impact mechanisms.

(1) Consumption. The signiϐicant increase in house‑
hold consumption expenditure highlights the economic
resilience and improvement of living standards in this
region [26]. When rural roads are connected, industrial
and everyday consumer goods in cities are more easily
sold to rural areas [27], thus releasing the consumption
potential of rural residents by increasing the supply of
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products. Aggarwal found that after rural roads are con‑
nected, the reduction in transport costs leads to a large
number of out‑of‑town inϐlux of urban goods into the
countryside and a signiϐicant reduction in their selling
prices, which in turn leads to a signiϐicant increase in
household consumption in areas such as perishable and
processed foods (out‑of‑town goods) and an improving
quality and structure of consumption [28].

(2) Agricultural production. After the smooth
ϐlow of information channels, farmers’ timely awareness
of agricultural product trading information can be im‑
proved, which can promote the adjustment of agricul‑
tural land scale [29]. I ϐirst consider agricultural pro‑
duction. Different farmers have their own preferences
when facing different crops, so they also choose crops
based on their own needs and preferences when plant‑
ing. This preference may lead to incomplete utiliza‑
tion of land resources, resulting in a decline in agricul‑
tural productivity. But as the construction of new rural
roads approaches the market and the degree of market
integration increases, this situation will improve signif‑
icantly [30]. After the prices of input raw materials such
as fertilizers and seeds decrease, farmers will be more
inclined to use these low‑priced raw materials, thereby
increasing agricultural production. Gebresilasse shows
that after the improvement of Ethiopia’s rural road net‑
work, farmers will join a larger consumer market, and
agricultural productivity can also increasewithmore op‑
portunities for promotion and other public services [31].

(3) Career Selection. Rural road construction has
also achieved the goal of digging deeper into jobs, ex‑
panding employment capacity, and guiding the rural
masses to employment at home by strengthening skills
training for rural workers, absorbing the masses to
participate in construction near them, encouraging the
masses to contract maintenance, and developing public
welfare jobs for road maintenance and road protection.
Asher and Novosad also demonstrate that rural roads
can lead to a large number of agricultural laborers go‑
ing out to work and entering the urban labor market for
employment [20]. This career selectionwill also affect the
next generation’s career choices [32].

(4) Income. Originating from mainstream eco‑
nomics, when it comes to poverty reduction, established

research advocates for increasing income and income
mobility [33]. Rural residents living in remote areas with‑
out road connectivity do not havemany opportunities to
choose their own employment methods and economic
conditions. But relying on rural road construction, they
can engage in the construction andmaintenance of rural
roads, which increases their income. After the comple‑
tion of rural road construction, physical barriers to exter‑
nal communication are broken, allowing rural residents
to move to larger cities for employment and expanding
the salesmarket for agricultural products. Therefore, ru‑
ral residents have more opportunities to obtain living
security, and their income can also increase [34]. At the
same time, rural residentswho focus on agricultural pro‑
duction receive a higher price for selling outside the vil‑
lage than they otherwise would [20]; some farmers also
receive a higher wage price due to a shift in the type of
work and access to employment in local rural road con‑
struction, so that rural road construction also increases
the income of rural residents. Increased access to exter‑
nal labor markets for rural workers may increase the in‑
come of rural residents from outside employment.

(5) Social welfare. The development of transporta‑
tion infrastructure such as rural roads also facilitates the
government to provide social welfare such as education
and healthcare for rural areas. In areaswhere rural road
construction is more developed, local residents have a
higher level of education, so they will have higher work
experience and salary growth than workers with lower
education levels [35]. If the road conditions are poor and
difϐicult to access, people will not be able to quickly ob‑
tain rescue from other places when an emergency med‑
ical event occurs. In addition, some preventive health‑
care drugs and hygiene products provided by other hos‑
pitals cannot be quickly delivered to the area [36]. Aggar‑
wal found that the positive role of rural road construc‑
tion in healthcare is prominent, such as facilitating preg‑
nant women to go to medical institutions for prenatal
check‑ups and delivery, providing better healthcare for
others, and improving vaccination coverage in the re‑
gion [4]. The improvement of accessibility to healthcare
services helps to enhance people’s health status, thereby
increasing their sense of happiness in life [37].
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3. Data and Empirical Strategies

3.1. Data

I constructed a panel dataset of prefecture‑level
municipalities, combining data on rural road construc‑
tion with municipal‑level characteristics such as rural
living conditions. I selected data from 205 municipali‑
ties in China from 2010 to 2019 to form the panel set.
The main sources are data from the China Statistical
Yearbook, China Transport Statistical Yearbook, China
Rural Statistical Yearbook and the statistical yearbooks
of provinces and municipalities from 2010 to 2019.

The data on agricultural production that I explored
came from the China Rural Statistical Yearbook, which
provides the area under grain crops, fruit and vegetable
crops. Data on career selection, income, consumption,
government public services and other control variables
were sourced from the China Statistical Yearbook; where
the China Statistical Yearbook did not complete the dis‑
closure of all prefecture‑level city data, I returned to the
statistical yearbook for that prefecture. Tomention here,
regarding the income results, I not only studied the per

capita disposable income of rural residents, I also ob‑
tained the income gap between urban and rural areas
based on the calculation of the Thiel Index. In addition
to examining the level of household consumption expen‑
diture, I have also measured the structure of household
consumption, which was deϐined as the proportion of
per capita consumption expenditure, net of food expen‑
diture, that accounts for total consumption expenditure.

The data on rural road construction mentioned
in this article comes from the China Trafϐic Statistics
Yearbook. According to the tasks, functions and traf‑
ϐic volumes that roads are used to accommodate, China
classiϐies roads into ϐive classes: expressway, ϐirst‑class
highway, second‑class highway, third‑class highway and
fourth‑class highway. In this paper, the mileage of Class
III and Class IV roads are added together to obtain the
mileage of rural roads. The deϐinition of road network
density (road), which is the ratio of the road length of
rural roads to the administrative area of the province,
is then used to measure the construction of rural roads.
The descriptive statistics of the data are detailed in Ta‑
ble 1.

Table 1. Descriptive statistical analysis.

Variable Name Obs Mean Std Min Max

Dependent variables Road (density) 2037 0.794 0.400 ‑ 2.003
Road (length) 1979 8.881 0.677 5.439 10.238

Control variables
Government expenditure 2025 0.765 0.026 ‑ 2.003
Population size 1221 5.953 0.798 1.609 7.882
Industrial proportion 2047 0.790 0.278 ‑ 1.000
Years of education 2047 0.185 0.037 0.018 0.356

Independent variables

Consumption level 1908 8.993 0.465 7.611 10.229
Consumption structure 1908 0.813 0.208 0.382 1.000
grain yield 1591 4.875 0.929 1.356 6.678
quantity of meat 1353 3.114 0.867 0.122 6.447
Fruit production 1221 3.475 1.356 ‑ 6.285
Vegetable yield 1222 5.045 0.916 2.175 7.084
Agriculture employment 1215 0.454 0 0.566 4.63
Transportation employment 1215 2.165 0.09 5.089 60.23
Manufacturing employment 1215 17.382 0.06 23.297 219.43
Construction employment 1215 8.322 0.04 12.847 134.98
Disposable income of rural residents 1209 8.994 0.397 7.743 10.016
Urban‑rural income gap 1019 0.102 0.058 ‑ 0.283
Number of hospitals 1213 5.110 1.232 ‑ 4.585
Number of hospital beds 1213 0.311 0.697 0.175 3.855
high‑school student 1010 2.350 0.583 3.045 7.508
college student 1198 1.131 0.643 ‑ 2.448
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3.2. Empirical Strategies

The perspective of consumption calculation can
better reϐlect the real life of rural residents in China.
Therefore, this section provides a brief derivationmodel
using the impact of rural road construction on rural res‑
idents as an example.

Based on Collie’s research [38], the individual utility
function is a constant relative risk aversion utility func‑
tion (CRRA):

U(C) =
C1−θ

1− θ
(1)

Where θ > 0, U′ > 0, U″ < 0. The substitution elasticity
of consumption remains constant between any two time
points t, t + 1, and is equal to 1/θ. The marginal utility
elasticity of consumption U″/U ′ =−θ is a constant.

And assuming that social demand is solely com‑
posed of individual and government expenditures, and
that government expenditures are used for road con‑
struction (Road) and government purchases (Gm), then
the total consumption for period t is:

C∗
t = CtG

ω
t , 0 < ω < 1 (2)

Where Ct andGt respectively represent private consump‑
tion and government expenditure, Gt = Road + Gm, ω is
the ratio between private consumption and government
expenditure.

Assuming that consumers provide 1 unit of labor in
each period without elasticity, their objective function is
to maximize the expected value of lifetime utility:

MaxEt[

∞∑
i=0

βtU(C∗
t+i)] (3)

s.t.At = At−1(1 + r) + Yt − Ct −Gt (4)

Among them, Yt represents the income of period t,
At represents the actual ϐinancial assets at the end of pe‑
riod t, At−1 represents the actual ϐinancial assets at the
end of period t−1, r represents the actual interest rate,
β is the discount factor, and Et is the expectation for the
future based on all information from period t. Construct
the Lagrange function as follows:

L = E0[
∞∑
t=1

βtU(C∗
t )]

+λt[At − (1 + r)At−1 − Yt + Ct +Gt]
(5)

The ϐirst‑order condition is:
∂Ut

∂Ct
=

∂Ut

∂Gt
= −λt, E0[β(1 + r)λt+1] = λt (6)

Learn:
∂Ut
∂Ct

=
∂U(C∗

t )
∂C∗

t

∂C∗
t

∂Ct
, ∂Ut

∂Roadt

∂U(C∗
t )

∂C∗
t

∂C∗
t

∂Gt

∂Gt
∂Roadt

(7)

So deduce:

C−θ
t Road

ω(1−θ)
t = β(1 + r)C−θ

t+1Road
ω(1−θ)
t+1 (8)

Took the logarithm of both sides of the equation
and organized it into:

lnCt+1 − lnCt =
1
θ lnβ(1 + r)+

ω(1−θ)
θ (lnROADt+1 − lnROADt)

(9)

Write it as an econometric model:

∆ lnCt = α0 + α1∆ lnRoadt + ξt (10)

Regression analysis is a suitable econometric
method for determining the strength of the inϐluence
of independent variables on the dependent variable [39].
The effectiveness of ϐixed effects in promoting bidirec‑
tional interaction between transportation supply andde‑
mand has been conϐirmed [40]. This paper extended for‑
mula (10) to city i in year t and used the ϐixed effects
model to conduct regression analysis, so there are:

PAi,t = α+ βRoadi,t + λZi,t + vi + ut + ξi,t (11)

In formula (11), PAit is the outcome variable of in‑
terest to us, and Roadit is the core explanatory variable,
which is the density of rural roads. Zit is a series of con‑
trol variables; Vi is individual effect; Ut is a ϐixed effect
of time, excluding the inϐluence of time trend; ξt is a ran‑
dom disturbance term.

4. Empirical Results

4.1. Consumption

Consumption, as an important representative in‑
dicator of poverty reduction, cannot be ignored, and I
have chosen to measure the level and structure of ru‑
ral per capita consumption expenditure. Columns (1)
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roads signiϐicantly increases the level of consumption ex‑
penditure of rural residents; columns (3) and (4) also
indicate that the construction of rural roads also has a
good contribution to the upgrading and transformation

of the consumption structure of rural residents. This is
in line with Aggarwal, who found that the variety of per‑
ishable and processed food items consumed by house‑
holds increased after rural road linkages, which led to
an increase in household consumption expenditure [28].

Table 2. Impact on consumption.
Consumption Level Consumption Structure

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

road 1.207*** 0.554*** 0.580*** 0.222***
(28.24) (10.58) (21.85) (5.05)

Controls No Yes No Yes
Observations 2898 1175 1898 1175

R2 0.3201 0.546 0.220 0.311
Note: *, * *, * * * respectively represent signiϐicant at 10%, 5% and 1% levels.

4.2. Agricultural Production

Table 3 presents information on the impact of ru‑
ral road construction on agricultural production (food,
meat, fruit and vegetables) as measured by logging the
annual production of crops in tonnes. According to the
regression results, the regression coefϐicients of rural
road construction on the production of meat and vegeta‑
bles are signiϐicantly positive. Meat and vegetables are
also the ϐirst products to experience a reduction in trans‑
port costs and the easiest to transport in the cold chain.
The construction of rural roads helps to save time in the
transportation and storage of agricultural products and
reduces the loss of fresh produce due to shelf life and
from collisions, thus increasing production at source.

The impact on food grain production is too weak
to be almost negligible, and Gebresilasse points out
that when farmers have more professional knowledge,
cheaper access to inputs, and richermarket information,
road construction can bring opportunities for farmers
to utilize new resources and have a beneϐicial impact
on local residents [31]. Therefore rural road construc‑
tion should be intertwinedwith proϐitability‑soil amend‑
ments need to be applied continuously if it is to increase
agricultural productivity [41]. Although in isolation, ru‑
ral roads have a signiϐicant positive effect on fruit yields;
when other control variables are included, the effect of
rural road construction on fruit yields is no longer sig‑
niϐicant.

Table 3. Impact on agricultural production.
Grain Yield Quantity of Meat Fruit Production Vegetable Yield

(1) (2) (3) (4) (5) (6) (7) (8)

road 0.001 0.0613* 0.123** 0.224*** 0.235** −0.116 0.372*** 0.306***
(0.03) (2.33) (2.89) (5.17) (2.65) (−0.94) (11.04) (7.18)

Controls No Yes No Yes No Yes No Yes
Observations 1591 1116 1353 1014 1221 981 1222 1012

R2 ‑ 0.032 0.007 0.100 0.007 0.035 0.107 0.166

4.3. Career Selection

Table 4 presents the impact of the new roads on
career selections, an area where roads appear to signif‑
icantly change economic behavior. This paper has se‑
lected agricultural workers, transport workers, manu‑
facturing workers and construction workers to examine.
From the ϐirst column of Table 3, it appears that new

rural roads do result in fewer people working in agricul‑
ture. Combined with columns 3 and 4, the promotion
of “food for work” in the construction and maintenance
of rural roads has increased the number of people em‑
ployed in the transport sector by absorbing farmers into
local employment and increasing their income. The con‑
structionof rural roadshas also reducedbarriers to rural
labor mobility, thus facilitating rural residents to leave
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agriculture for labour‑intensive industries such as man‑ ufacturing or construction.

Table 4. Impact on career selection.
Agriculture
Employment

Transportation
Employment

Manufacturing
Employment

Construction
Employment

(1) (2) (3) (4) (5) (6) (7) (8)

road −0.174*** −0.0433 0.362*** 0.345*** 0.338*** 0.408*** 0.649*** 0.618***
(−4.37) (−0.65) (9.04) (4.58) (8.36) (5.93) (11.21) (5.28)

Controls No Yes No Yes No Yes No Yes
Observations 2037 1215 2036 1215 2036 1215 2036 1215

R2 0.010 0.049 0.043 0.222 0.037 0.268 0.064 0.218

4.4. Income

The impact of rural road construction on rural resi‑
dents’ disposable income per capita was examined. The
impact on rural disposable income per capita and the
rural‑urban income gap is presented in Table 5. Due to
the remote location, poor road infrastructure, and inabil‑
ity of the government to provide basic services, local res‑
idents are unable to establish good connections with the
outside society. They are unable to have abundant net‑
work resources and ϐinancial assets, nor can they live a
fulϐilling life [42]. However, when rural road construction
is improved, it can provide local residents with opportu‑

nities to reduce poverty by saving commuting or travel
time. The government and enterprises also increase op‑
portunities to provide basic services, and local residents
have the right to choosemore diverse employmentmeth‑
ods and higher incomes [23]. As shown in columns (1)
and (2) of Table 5, rural road construction has raised
the disposable income of rural residents to a large ex‑
tent. Also, rural roads play a signiϐicant moderating role
in reducing theurban‑rural incomegap; although the val‑
ues of their regression coefϐicients are small, when com‑
binedwith the urban‑rural income gap, the reality of the
role of rural roads cannot be ignored.

Table 5. Impact on income.
Income Gap

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

road 0.817*** 0.350*** −0.044*** −0.021***
(22.26) (8.55) (−14.98) (−3.79)

Controls No Yes No Yes
Observations 2027 1209 2027 1019

R2 0.214 0.546 0.110 0.185

4.5. Social Welfare

Table 6 presents the social welfare refers to access
to health care and education. This paper used the num‑
ber of hospital clinics and the number of beds in hos‑
pitals to measure local rural residents’ access to health‑
care; and the number of students enrolled in high school
and the number of students enrolled in university to ex‑
plore whether rural residents would choose to continue
their education, as compulsory education in China stops
at junior high school. The road construction in India has
brought greater beneϐits to local women, such as more
institutional prenatal checkups and the choice to go to
professional medical institutions for childbirth, as well

as better healthcare and higher vaccination coverage [4].
Correspondingly in China, the results in columns (2) and
(4), after including all control variables, show that the
construction of rural roads increased the number of hos‑
pital clinics and the number of beds provided, and that
rural residents had better access to health services than
before.

Next is the implications for continuing education.
For individuals, a key trade‑off is between obtaining
long‑term human capital investment through education
and the direct economic opportunity of immediate em‑
ployment. Educational achievement should be encour‑
aged if links to new markets increase the returns to ed‑
ucation or otherwise enhance household income or mo‑
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bility. However, the opportunity for immediate income
for young people may drive them to drop out of school
early [43]. This is also true in China, where road construc‑
tion has the smallest statistically insigniϐicant impact on
high school enrolment.

Galor believes that agricultural landowners in any
country hope that labor can choose immediate employ‑
ment, because if labor chooses to receive education, then
the wages that should be paid to them should naturally
increase. Agricultural landowners certainly hope to pay
lower wages, so they have the motivation to undermine

long‑term investments in human capital in education. In‑
creased access to low‑skilled labormarket opportunities
in remote rural areas may reduce investment in human
capital [44]. Adukia et al. also demonstrate that children
stay in school longer and perform better on standard‑
ized tests. Faced with future returns on long‑term hu‑
man capital investment, high school students in school
may choose to take their studies seriously and go on to
university, thus presenting the increased effect of rural
road construction on the number of university students
in columns 7–8 [43].

Table 6. Impact on social welfare.

Number of Hospitals Number of Hospital Beds High‑School Student College Student
(1) (2) (3) (4) (5) (6) (7) (8)

road −0.508*** 0.229*** 0.342*** 0.233*** −0.061 −0.027 0.370*** 0.219***
(−8.96) (4.47) (16.24) (7.96) (−0.91) (−0.38) (9.22) (4.82)

Controls No Yes No Yes No Yes No Yes
Observations 2034 1213 2034 1213 1015 1010 1405 1198

R2 0.042 0.057 0.126 0.507 0.001 0.029 0.066 0.092

4.6. Robustness Test

To further conϐirm the robustness and reliability of
the benchmark regression analysis results, the robust‑
ness test was followed by replacing the core explanatory
variables. The mileage of three and four level highway
construction plus brief and logarithm are used to repre‑

sent the condition of rural road construction as the re‑
placement variable of the core explanatory variable in
this paper. The regression results in Table 7 demon‑
strate the reliability and robustness of our conclusions.
It shows that the construction of rural roads can indeed
play a role in poverty reduction.

Table 7. Robustness test.
Consumption Level Consumption Structure Grain Yield Quantity of Meat
(1) (2) (3) (4) (5) (6) (7) (8)

roads 1.521*** 1.109*** 0.766*** 0.558*** 0.0821* 0.288*** 0.308*** 0.343***
(53.65) (24.21) (38.75) (12.94) (2.43) (8.39) (8.51) (7.63)

Controls No Yes No Yes No Yes No Yes
Observations 1859 1157 1859 1157 1551 1093 1340 1001

R2 0.635 0.682 0.476 0.397 0.004 0.099 0.060 0.132
Fruit Production Vegetable Yield Agriculture Employment Transportation

Employment
(9) (10) (11) (12) (13) (14) (15) (16)

roads 0.564*** 0.650*** 0.564*** 0.663*** −0.330*** −0.320*** 0.509*** 0.600***
(7.57) (5.30) (23.08) (17.92) (−8.41) (−4.08) (13.07) (6.84)

Controls No Yes No Yes No Yes No Yes
Observations 1208 968 1208 999 1979 1192 1978 1192

R2 0.054 0.066 0.347 0.368 0.038 0.061 0.088 0.244
Manufacturing
Employment

Construction
Employment

Disposable Income of
Rural Residents

Urban‑Rural Income 
Gap

(17) (18) (19) (20) (21) (22) (23) (24)

roads 0.302*** 0.510*** 1.078*** 1.760*** 1.422*** 1.039*** −0.074*** −0.063***
(7.38) (6.22) (19.76) (13.60) (61.36) (27.62) (−28.97) (−9.89)

Controls No Yes No Yes No Yes No Yes
Observations 1978 1192 1978 1192 1969 1186 1969 1186

R2 0.030 0.267 0.181 0.327 0.681 0.721 0.323 0.241
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Table 7. Cont.
Number of Hospitals Number of Hospital Beds High‑School Student College Student
(25) (26) (27) (28) (29) (30) (31) (32)

roads −1.052*** 0.183** 0.600*** 0.660*** −0.0398 −0.003 0.566*** 0.519***
(−20.60) (3.10) (34.89) (23.14) (−0.59) (−0.04) (14.85) (9.66)

Controls No Yes No Yes No Yes No Yes
Observations 1976 1190 1976 1190 998 993 1374 1174

R2 0.193 0.047 0.408 0.661 ‑ 0.026 0.159 0.153

5. Conclusions
Although rural road development is important,

road connectivity remains a key challenge that needs to
be addressed in rural areas of developing countries. Ap‑
propriate road infrastructure provides rural communi‑
ties with more life opportunities and choices, ultimately
improving thequality of life of rural residents andachiev‑
ing the goal of poverty alleviation.

Thepurpose of rural road construction is to achieve
the connection of tertiary roads in townships, hierarchi‑
cal roads in organized villages, and hardened roads in
large population natural villages (groups), laying a solid
foundation for the construction of a strong transporta‑
tion system. This paper estimates the impact of build‑
ing rural roads in China. This paper found that rural
road construction has indeed played an important lead‑
ing and service supporting role in implementing the ru‑
ral revitalization strategy. Rural road construction can
reduce transportation costs, improve transportation ef‑
ϐiciency, eliminate obstacles to labor mobility, and im‑
prove the lives of rural residents.

The regression results indicate that the construc‑
tion of rural roads increased rural residents’ consump‑
tion expenditure and promoted the upgrading and trans‑
formation of the consumption structure. More conve‑
nient transportation is also beneϐicial for the production
of fresh foods such as meat and vegetables. Employing
local rural residents to carry out the construction of ru‑
ral roads absorbs rural labor locally and allows other
surplus rural labor to shift from agriculture to other sec‑
ondary and tertiary industries. This has increased the
disposable income of rural residents and narrowed the
gap between urban and rural incomes. Following the
construction of good roads, public beneϐits provided by
the government have also increased, such as increasing

the number of beds in hospital clinics, as well as prompt‑
ing school high school students toperformbetter andget
into university.

This paper also emphasizes the important but not
fully studied impact of rural roads. For example, rural
road construction is premisedon its potential to improve
living conditions in rural areas, and the long‑term eco‑
nomic impact will be greater than short‑term estimates,
reϐlecting the living conditions of future generations. As
the largest developing country, China’s development of
rural road construction can provide reference cases for
other developing countries. The construction of rural
roads in China can effectively help rural residents reduce
poverty, providing evidence for bridging the last mile of
developing countries. Due to the limited availability of
data, my research focuses on the construction of rural
roads at the prefecture level city level from2011 to 2019.
The research conclusionmayhave a time lag. Meanwhile,
the research area is at the city level, which is not as rep‑
resentative of the actual situation of rural residents as
it is at the county level. Future research can further ex‑
pand to the county level to conduct more in‑depth and
detailed investigations into the lives of rural residents.
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