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Abstract Using representative sampling survey data, we take the case of roads, domestic water, irrigation facilities, clinics and schools, to give
an overview of the status quo of rural public investment in Sichuan’s hilly and mountainous areas in the period 2005 —2008 ; conduct comprehensive
analysis of public investment benefit, from the status quo of supply and demand, social benefit and villagers’ satisfaction. The results show that the
social benefit arising from the construction of road projects is good, while the social benefit arising from the construction of irrigation facilities is poor;
the matching effect of supply and demand of public investment is poor, especially for the investment in irrigation facilities; on the whole, villagers’
satisfaction with public investment has been promoted, but most of the villagers are still unsatisfied with the current irrigation facilities. The major
capital source of rural public investment is from the government, but from the perspective of the villagers’ demand, we should further increase the

public financial input.
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Rural infrastructure, as the foundation and prerequisite of
rural economic and social development, is the focus of the new
rural construction that has drawn the most attention. The Cen-
tral Document No. 1 in 2008 made it clear that we will gradually
improve the level of rural basic public services, including raising
the level of compulsory education in rural areas, enhancing the
capacity of the rural basic medical services, vigorously develo-
ping rural public transport, continuing to improve rural living en-
vironment, establishing and improving the rural social security
system, etc. The Central Document No. 1 in 2011 carried out
full deployment of the water conservancy work for the first time.

Public investment in rural areas plays an important role in
ensuring ceaseless and balanced economic development, pro-
moting social harmony. At present, China’s rural public invest-
ment is largely oriented toward the provision of public goods,
including roads, education, health services, drinking water,
communications and other public service facilities that are of
great significance to the development of rural areas'"’. Studies
have shown that rural public investment contributes to poverty
alleviation and promoting the growth of agricultural output™’;
the increase in public investment can bring job growth™'. The
public investment construction projects is closely linked to the
public interest. The implementation of the project should not
only focus on its economic benefits, but also pay more attention
to its social benefits. The benefits of public investment is both
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related to whether the central policy can really be implemented,
and related to whether the farmers can really benefit.

Sichuan Province is a typical agricultural province, and the
agricultural population accounts for 75.26% of the population in
whole province. The contradiction between the construction of
agricultural infrastructure and sluggish development of the pub-
lic service system in rural areas is particularly prominent, and
the demand for investment is huge. In recent years, the funds
input into Sichuan’s rural infrastructure construction rises on the
whole, but the total input remains low, and the annual fluctua-
tions are big, with poor stability™’. In addition to the complex
topography, the construction is difficult. The overall level of ru-
ral infrastructure lags behind ( especially the level of irrigation
and water conservancy facilities) , has become the bottleneck
of rural economic and social development in Sichuan Province.
Sichuan Province is a large mountainous province, and the
area of hilly and mountainous areas exceeds 90% of Sichuan’s
total area®. Sluggish economic development and great difficul-
ty in the implementation of public investment result in low level
of infrastructure and public facilities construction, further con-
straining the development of hilly and mountainous areas.
Therefore, conducting research on the benefit of rural public in-
vestment project in Sichuan’s hilly and mountainous areas is of
great significance. The past researches on rural public invest-
ment mainly explored the relationship between public invest-
ment and economic growth, or between infrastructure invest-
ment and economic growth, taking the entire country as the
scale'®®'; analyzed the status quo and quality of public invest-
ment®~""" ; studied the factors influencing public investment'*®’;
discussed the degree of satisfaction with public facilities, will-
ingness to invest in public facilities, and the influencing fac-
tors'™~™" etc. In general, there is a shortage of empirical re-
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searches specifically on rural public investment in the hilly and
mountainous areas. On the basis of analyzing the status quo of
rural public investment in the Sichuan’s hilly and mountainous
areas, we take the case of roads, domestic water, irrigation fa-
cilities, clinics and schools that are closely related to the
villagers’ life, to research the comprehensive benefit of public
investment, from social benefit, matching of supply and de-
mand, villagers’ satisfaction.

1 Data source and research methods
1.1 Data source and survey methods The data used for
the analysis are from the sampling survey data on investment in
rural public goods in Sichuan Province, derived by the Agricul-
tural Policy Research Center, the Chinese Academy of Sci-
ences and Institute of Mountain Hazards and Environment, the
Chinese Academy of Sciences, in 2005 and 2008. As to the se-
lection of the sample counties, all counties in the entire prov-
ince are sequenced according to per capita industrial output val-
ue and divided into 5 groups; 1 sample county is randomly se-
lected from each group. Using the same method, the towns in
each sample county are sequenced according to per capita in-
dustrial output value; after being divided into two groups, 1
town is randomly selected from each group, and 10 sample
towns are randomly selected from the entire province in total.
Similarly, 2 villages are randomly selected from each sample
town, and 20 villages are surveyed in total in the entire prov-
ince. According to the landscape type of each sample village,
20 sample villages are divided into 12 hilly villages and 5 moun-
tain villages. The participatory interviews in the form of ques-
tionnaire with the village cadres and peasants, are carried out
respectively in each village. In 2005, only 8 peasant house-
holds were randomly selected for survey from each village, and
160 questionnaires were called back in total. When paying a re-
turn visit to the sample villages in 2008, 12 peasant households
were randomly selected from each village on the basis of the
original 8 households; the number of households interviewed in-
creased to 20, and 400 questionnaires were called back in total.
1.2 Evaluation indicators and methods for benefit of rural
public investment project There are mainly three kinds of
methods for measuring the benefits of public projects in rural ar-
eas: the first is to reflect the benefits through economic, eco-
logical and other output indicators concerning investment in va-
rious rural projects; the second is to score and evaluate the
benefits of investment in projects by the independent assess-
ment agencies; the third is to judge or sequence the benefits
condition of investment in projects, demand and supply, and
satisfaction by the direct beneficiaries. This study uses the third
method, reflecting the benefit satisfaction of the final beneficia-
ries of rural public investment projects —the villagers and village
cadres. Therefore, we conduct anlysis from 3 aspects (the
supply and demand of investment in the projects of roads, do-
mestic water, irrigation facilities, clinics and schools; social bene-
fit; the degree of villagers’ satisfaction with various facilities.

The social benefit of public investment is measured using
the social benefit index. The calculation method is to conduct

sequencing and scoring according to villagers’ judgment on so-
cial benefit of each project, and then divide the sum at the vil-
lage level by the number of villagers in the sample villages, to
get the social benefit index of implementation of each project in
the sample villages. Each villager holds that the number of pro-
jects implemented in the village is different, so it is not simple
to score the projects implemented in each village. Here we
mainly use the method of Liu Chengfang, et al. to deal with the
villagers’ sequencing of social benefit of public investment pro-
jects'™. Taking the case of road project, if one villager ranks
the road first, then the social benefit of road is 100 points. The
calculation method for other rankings is as follows: assuming
that N projects are implemented in one village during the period
of survey, the villagers rank the benefit of road project n; —th,
then the score of social benefit of road project is as follows. 100
x (N-=n; +1)/N. If the villagers hold that there are many road
projects implemented in the village and rank different road pro-
jects in different positions, the score of each road project is first
calculated and then averaged, which is the evaluation score of
benefit of the road project; the calculation method of social ben-
efit index of the other four types of projects is similar.

As to the analysis of demand and supply of public invest-
ment, we conduct comparison analysis using the index of
farmers’ willingness to invest and the actual investment during
the period of survey, to assess the benefit of implementation of
five categories of projects in recent years, from perspective of
farmers’ needs. Farmers’ willingness to invest is based on the
following data. Assuming that the village has 50 000 yuan, the
villagers prioritize the investment results of 5 types of public
projects, and calculate the index of willingness to invest of vari-
ous types of public investment projects in the sample villages,
respectively. The calculation method is to assign value of 1,
0.8, 0.6, 0.4, 0.2 points to 5 order numbers (1,2,3,4,5),
respectively, and thus change the qualitative evaluation into
quantitative evaluation. The concrete calculation formula is as
follows ; the index of willingness = (the proportion of order 1 vil-
lagers x1 + the proportion of order 2 villagers x0. 8 + the pro-
portion of order 3 villagers x0. 6 +the proportion of order 4 vil-
lagers x0.4 +the proportion of order 5 villagers x0.2) x100.

As to the analysis of villagers’ satisfaction with various fa-
cilities, four-level qualitative judgment ( very satisfied, satis-
fied, do not know, not satisfied) is used to calculate the index
of the villagers’ satisfaction with facilities within the village in the
sample villages. The calculation method is as follows: the index
of satisfaction = (the proportion of villagers who are very satis-
fied with the facilities x 1 + the proportion of villagers who are
satisfied with the facilities x 0. 75 + the proportion of villagers
who do not know the facilities x 0.50 + the proportion of villag-
ers who are not satisfied with the facilities x 0.25) x 100.

2 Results and analysis

2.1 Status quo of rural public investment in Sichuan
Province  The survey results show that the villages in
Sichuan’s hilly and mountainous areas have many investment
activities in the period 2005 —2008. 80 public investment pro-



30 Asian Agricultural Research

2012

jects are implemented in 20 sample villages in total, an average
of 4 projects each village. Each village has at least one project,
and the number of project in some villages is up to 10. In terms
of total amount of capital, the capital used by the sample villa-
ges for 5 types of public investment was 18.531 1 million yuan
in the period 2005 — 2008, 0. 926 6 million yuan per village;
72.75% of the capital was used for road and bridge construc-
tion, and nearly 20% of the funding was used for construction
of domestic water facilities ( Table 1). Each village’s invest-
ment is also concentrated in the roads and domestic water.

ernment is large, followed by the scale of project jointly funded
by the government and village; the scale of project funded by
the village is small. In terms of total amount of funds, the gov-
ernment bears 58.41% of public investment, and the proportion
of fund raised by villages is 41.59% (Table 2). It can be seen
that the rural infrastructure construction in Sichuan’s hilly and
mountainous areas has obtained the government’s financial in-
vestment and strong support, but the village still bears a large
portion.

95% of th e vill h ied . in d Table1 The number and scale of public investment project in the
5 o.O the sample villages have calrrle out mvestmgnt in .o- period 2005 —2008
mestic water, 75% of the sample villages have carried out in-
vestment in roads, and few villages invest in irrigation facilities, Scale of oo e in total
schools and clinics Project Number of — projects = it of
) ) L . Type projects 104 yuan ital // %
The sources of funding of public investment are classified, per project ~ CaPtal/7e
to analyze var'lous sou:ces of prolet':t funding. In terms of the Roads and bridges 9 28.09 7275
number of projects, 40% of the projects are funded by the vil- Domestic water 21 17.43 19.75
lage itself; 32.5% of the projects are funded by the village and Irrigation facilities 5 6.17 1.66
government; 27.5% of the projects are funded by the govern- Schools 3 34.53 5.59
ment alone. This also means that the village needs to provide Clinics 2 2.25 0.24
part of or all supporting funds for 72. 5% of the projects. In Total (average) 80 23.46 100.00
terms of project scale, the scale of project funded by the gov-
Table 2 Public investment with different sources of funding
Solely funded by Separate fund- Co-financing by govern-
the government raising by villages ment and villages The, The_
proportion proportion
Project Type Scale of Scale of Scale of of fund of fund
Number of projects Number of projects Number of projects raised by offered by
projects  10* yuan per projects  10* yuan per projects  10* yuan per V|II°ages government
project project project 7o o
Roads and bridges 12 45.04 23 15.32 14 33.62 46.94 53.06
Domestic water 6 31.33 5 7.04 10 14.29 30.16 69.84
Irrigation facilities 2 2.43 1 6.00 2 10.00 49.92 50.08
Schools 2 48.00 1 7.60 7.34 92.66
Clinics 2.25 100.00 0.00
Total (average) 22 37.70 32 12.20 26 24.37 41.59 58.41
2.2 Benefit evaluation of public investment project 30 >
2.2.1 Social benefit. The survey data show that the benefit ,_/—0‘/‘/
brought by the projects of roads, clinics and domestic water is B 601
good. The social benefit index of road project is 75.64 ; the so- f
cial benefit index of clinics is 72.95; the social benefit index of fé 40
domestic water is 71.06 ; the social benefit index of schools and 3
irrigation facilities is 61. 47 and 59. 67 respectively, slightly é 2
poor. A
At the same time, there are also differences in the social g
benefit of public investment projects with different size of funds. '8 .5 .8 - =T~ =
The project scale is divided into 7 groups: < 20000 yuan; C’E §E §E §E §E §E E
20 000 — 100 000 yuan; >100 000 —200 000 yuan; >200 000 = RS 58 g8 58 g8 B
—300 000 yuan; >300 000 —500 000 yuan; >500 000 —1 000 h = s 78] "7 78 S
000 yuan; >1 000 000 yuan. By calculating the average social _ _ _ Capital S ~
benefit of these 5 types of projects in each group, we find that Fig.1 Social benefit curve of projects with different cap-
ital scale

benefit shows the linear increase along with the increase in the
size of invested funds (Fig. 1), possibly because the greater
the size of project funds, the more the people benefit from the
investment, the greater the importance attached to the project
in the process of construction, the better the social benefit re-

flected. This law is also present in various types of investment
projects, that is, the social benefit index of road project, do-
mestic water project, irrigation facilities project, clinics and
schools is calculated according to different size of funds, and
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with increase in the size of funds, the social benefit index is on
the high side. However, in terms of survey data of the sample
villages, the rural public investment projects in Sichuan’s hilly
and mountainous areas are mainly concentrated in small-scale
investment projects, and the capital scale of 56.41% of these
projects is below 100 000 yuan. Therefore, in order to further
enhance the social benefit of rural public investment projects in
Sichuan’s hilly and mountainous areas, we should strengthen
supervision and management on small-scale projects from now
on.

2.2.2 Evaluation of demand and supply. In the 2005 survey,
if the village has 50 000 yuan, the researchers ask the respond-
ents to sequence the 5 investment projects (road construction;
school construction; irrigation facility construction; drinking wa-
ter facility construction; clinics construction). The index of will-
ingness to invest of various projects is calculated, indicating
that rural road construction project is what the farmers need
most urgently (Fig. 2). The bad road conditions in hilly and
mountainous areas seriously hamper the regional development
and the improvement of the income of rural residents, which
makes the villagers have the highest expectations of road im-
provement. It is followed by the construction of irrigation facili-
ty. In the period 1998 —2004, the number of irrigation facilities
invested by Sichuan Province ranked first in China'™’ | but due
to the irreplaceable role that the irrigation facility played to agri-
cultural production, it still failed to better meet the villagers’
needs. The next is the domestic water facility inseparable from
the villagers’ lives. In the past few years, the drinking water fa-
cility in Sichuan Province was greatly improved™’ | but the vil-
lagers still had some expectations on the investment in it. The
final one is the construction of schools and clinics.

90
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270 65. 41
153
g 00 LE g
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= 40
w30
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Roads Irrigation Domestic  School — Clinic
facilities water
Fig.2 Index of willingness to invest in 2005

Taking village as unit, we calculate the willingness index of
the above five projects. The analysis indicates that the domes-
tic water has better met the villagers’ needs, and all villages
have invested in it except one. In 95% of villages, the willing-
ness index of road project is in the top two, of which 70% of vil-
lages rank it in the first position, that is, these villages believe
that the road is the project that needs the investment most; in
practice, only 75% of villages invest in the road. In terms of ir-
rigation facility, there are 3 villages most in need of investment,
but only 1 village has invested in it; there are 8 villages ranking
it second, but only one village has invested in it, too. The actu-
al number of villages investing in the school project is equal to

the number of villages with high willingness index, but in reality
it fails to well meet the villagers’ needs, because only one vil-
lage implements the school project that the villagers need most;
other villages that need to invest do not invest, but the villages
that do not need to invest invest. In addition, in terms of do-
mestic water and clinics, there is also the phenomenon that vil-
lagers not really in need of investment invest in them in reality
(Table 3).

Table 3 Matching of public investment supply and demand

The number
The of villages
number of vilag The number
. . with the ;
Proiect tyoe villages with index of of villages
! P the highest - actually
. willingness . )
index of ki investing
willingness ranking
second
Roads 14 5 15
Irrigation facilities 3 8 5
Domestic water 1 6 19
Schools 2 1 3
Clinics 0 0 2

Through the matching analysis of supply and demand, it
indicates that apart from domestic water in Sichuan’s hilly and
mountainous areas, several other types of investment have not
yet met the villagers’ needs. In the future, it is necessary to
further investment, and pay more attention to differences in
villagers’ needs for a variety of service facilities, in order to im-
prove the benefit of the project.

2.2.3 The villagers’ satisfaction with various facilities. By
comparing the results of the two surveys, we can find that the
overall satisfaction with public investment is increased from
57.03 to 60.19. There are increase and decrease in the satis-
faction with the single investment project; the satisfaction with
domestic water, roads and clinics is increased to a certain ex-
tent; the satisfaction with the other two public investment pro-
jects declines (Table 4). The satisfaction with domestic water
is increased most, an increase of 9.81, which is closely linked
with the fact that 95% of villages actively invested in it during
the period 2005 — 2008. In terms of roads, 75% of villages
have at least one project each, and the average investment
size is relatively large, which to a large extent makes the villag-
ers more satisfied with roads. The satisfaction with clinics is al-
so increased to a certain extent. In the past few years, there
was less investment in clinics, and only 2 villages invested in
this. But the villagers’ satisfaction with it is improved, which
may to some extent arise from the rural cooperative medical
care system emerging in recent years, making the villagers
more easy and convenient to see a doctor. The farmers’ satis-
faction with the other two investment projects declines to some
extent. During the two surveys, we can find that despite a cer-
tain amount of investment in irrigation facility, the villagers’ sat-
isfaction with it is the lowest, lower than in 2005, which may be
due to the fact that the undulating terrain in hilly and mountain-
ous areas makes it difficult to construct irrigation facility; there
is still no irrigation facility in many places, having not funda-
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mentally changed the farmers’ fate of " subsistence relying on
weather" . In terms of the construction of schools, the decline
in the satisfaction may be due to the fact that the policy of re-
pealing and merging a large number of rural primary and sec-
ondary schools is implemented; many schools in mountainous
areas are abandoned, making it inconvenient for the children in
the village to go to school.

Table 4 Index of satisfaction with each project in 2005 and 2008
The year 2005 The year 2008

Project type

Domestic water 59.69 69.50
Roads 57.66 63.94
Clinics 57.34 62.25
Schools 59.06 58.19
Irrigation facilities 51.41 47.06
Average 57.03 60.19

3 Conclusions

(i) In the sample villages, the rural public investment in
recent years is satisfactory, both from the total amount of funds
and the number of projects. In general, the government’s finan-
cial investment is predominant, but the villages are still burdened
with a large proportion of investment, which should be noted.

(i) As to the projects implemented in the sample villages,
the social benefit generated to each village is different. The
road project has the greatest social benefit, followed by clinics
and domestic water; the school project has poor social benefit,
and irrigation facility has the poorest social benefit, that is, the
villagers are not satisfied with the existing investment in irriga-
tion, so the investment should be increased in it. At the same
time, we find that the social benefit of public investment project
increases with the increase in the size of funds.

(iii) The five types of projects implemented in the sample
villages poorly match the villagers’ willingness to invest. Apart
from domestic water, all other investment projects fail to better
meet the needs of the villagers, especially the investment in ir-
rigation facility.

(iv) The overall satisfaction of farmers in Sichuan’s hilly
and mountainous areas with the public investment is increased,
but the extent is not large. Apart from domestic water, the villa-
ges not satisfied with several other facilities also account for a
large proportion, indicating that there is still much room for im-
provement in rural public services in Sichuan’s hilly and moun-
tainous areas, and the improvement in irrigation facility particu-
larly necessary, because it is always the project that the villag-
ers are not satisfied with.

In the process of future construction of public facilities in
rural areas, we should further increase investment; based on
the wishes of the villagers, invest in the projects that the villag-
ers need; focus on adjusting the proportion of government in-
vestment funds, so as to effectively play the role of the
government’s public finance, and promote the overall efficiency
of public investment projects. At the same time, in the context
of the central government comprehensively deploying the water
conservancy work, we should focus on strengthening the infra-

structure construction of irrigation facility in the hilly and moun-
tainous areas.

References

[1] ZHANG LX, LI Q, LUO RF, et al. Invest situation and regional distri-
bution of China rural public goods[J]. Chinese Rural Economy,
2005(11);: 18 —25. (in Chinese).

[2] FAN SG, ZHANG LX, ZHANG XB. Reforms, investment, and pov-
erty in rural China [ J]. Economics Development and Cultural
Change, 2004, 52(2) ; 395 —421.

[3] XU XC. The impact of public investment on the employment in China
[J]. Population & Economics, 2006(2) : 28 —32. (in Chinese).

[4] GUO XM. Several suggestions of enlarging rural investment to start
up Sichuan inner demand[ J]. Sichuan Provincial Conditions, 2009
(3):19-20. (in Chinese).

[56] CHEN GJ. China mountainous area development report[ M]. Bei-
jing: The Commercial Press, 2003. (in Chinese).

[6] CALDERON C, SERVEN L. The effects of infrastructure develop-
ment on growth and income distribution[ M]. Washington DC. The
World Bank, LACVP, 2004.

[7] ERENBURG SJ. The real effect of public investment on private in-
vestment[ J]. Applied Economics, 1993, 25. 831 —837.

[8] GHALI KH. Public investment and private capital formation in a vec-
tor error —correction model of growth[ J]. Applied Economics, 1998,
30. 837 —-844.

[9] ZHANG LX, LUO RF, LIU CF, et al. An analysis on the determi-
nants of public good investment in China’s rural communities| J ].
Economic Research Journal, 2005(11) . 76 —86. (in Chinese).

[10] FAN BH, WANG R, ZHANG LX, et al. Rural public goods supply
situation and distribution characteristics based on town financial vis-
ual angle—with four cities, one district and eleven towns in Jiangsu
Province during 1998 —2005 as example[J]. Jiangsu Social Sci-
ences, 2006(6) : 53 —60. (in Chinese).

[11] LIU CF, ZHANG LX, ROZELLE S. Factors affecting the quality of
public goods in rural China [ J ]. Journal of Agrotechnical
Economics, 2007(2) ; 11 —18. (in Chinese).

[12] LUO RF, ZHANG LX, HUANG JK, et al. Direct election, rural tax
reform and public goods provision in rural China[J]. Economics,
2006(4) : 1295 —1310. (in Chinese).

[13] ZHU YC, TANG JL. Analysis on investment willingness of farmers
in rural public service —based on investigation of 102 villages of 24
towns in Guanzhong Region of Shaanxi Province[J]. East China
Economic Management, 2009(8) : 55 —60. (in Chinese).

[14] ZHENG DL, YUAN JH, ZHAO W. Satisfaction surveys and sensi-
tivity analysis on the rural public investment—with investigation data
in Shandong Province as example [ J]. Journal of Agrotechnical
Economics, 2009(6) ; 31 —39. (in Chinese).

[15] MA LJ, ZHANG LX, LUO RF. Positive research on China’s invest-
ment in the basic installation of farmland irrigation works[ J]. Mod-
ern Economic Research, 2007(8): 20 -25. (in Chinese).

[16] MA LJ, ZHANG LX. Analysis of current situation and farmers’ satis-
faction with the drinking water in rural China—based on the data
from 100 villages and 800 rural households[J]. West Forum, 2010
(2):7-11. (in Chinese).

[17] CHEN YJ. Study on the current investment status of rural infra-
structure construction in West China[ J]. Journal of Anhui Agricul-
tural Sciences, 2011, 39(15) ; 9324 —9325. (in Chinese).

[18] WANG XR, SUN X. Construction of comprehensive evaluation indi-
cator system of agricultural investment projects[J]. Journal of An-
hui Agricultural Sciences, 2010, 38(22):. 12007 - 12010. (in Chi-
nese).



