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Abstract

This study employs quantitative analysis and GIS spatial analysis methods,
using Sichuan Province as a case study, to examine the spatiotemporal vari-
ation characteristics and issues of coordinated development among rural pop-
ulation, land, and economy under the background of rapid urbanization, and
to explore pathways for sustainable rural socio-economic development. The re-
sults indicate: In 2014, Sichuan’ s rural population-land-economy system was
dominated by barely coordinated transition and well-coordinated development
types, yet with substantial regional disparities, manifesting as the coexistence
of high-quality coordinated development and severe imbalance decline. From
a temporal perspective, the sequential changes in the coordinated development
of the rural population-land-economy system from 2000 to 2014 were signifi-
cant; lightly imbalanced decline zones and barely coordinated transition zones
decreased, while well-coordinated development zones gradually increased. In
2000, barely coordinated transition zones and well-coordinated development
zones accounted for 61.90% and 14.29% of the total number of cities (prefec-
tures), respectively, whereas by 2014 they accounted for 33.34% and 52.38%,
respectively. Meanwhile, both high-quality coordinated development zones and
severely imbalanced decline zones remained unchanged, showing an overall pos-
itive development trend. From a spatial perspective, regions with higher coor-
dination development degrees were mainly distributed in plains and hilly areas,
while areas with poorer natural geographical conditions such as mountains and
plateaus exhibited lower coordination development degrees. Overall, due to in-
fluences from topography, resource endowments, and geographical location, sig-
nificant differences exist among cities (prefectures) in Sichuan in terms of rural
population, land, and economic development levels, as well as the coordination
degree among the three. Therefore, agricultural development goals and priori-
ties should be established according to regional development characteristics and
deficiencies to promote sustainable rural socio-economic development.
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Abstract: This paper employs quantitative analysis and GIS spatial analysis
methods to examine the spatio-temporal characteristics and challenges of coor-
dinated development among rural population, land, and economy in Sichuan
Province amid rapid urbanization, aiming to explore pathways for sustainable
rural socio-economic development. The findings reveal that in 2014, Sichuan’
s rural population-land-economy system was dominated by barely coordinated
transition and well-coordinated development types, though significant regional
disparities existed, with high-quality coordinated development coexisting along-
side severe imbalance and decline. Temporally, substantial changes occurred
in the coordinated development of the rural population-land-economy system
between 2000 and 2014: regions with mild imbalance and decline and barely
coordinated transition decreased, while well-coordinated development regions
gradually increased. In 2000, barely coordinated transition and well-coordinated
development regions accounted for 61.90% and 14.29% of prefecture-level cities
(autonomous prefectures) respectively, shifting to 33.34% and 52.38% by 2014.
High-quality coordinated development and severely imbalanced decline regions
remained unchanged, indicating an overall positive development trend. Spa-
tially, regions with higher coordination degrees were primarily located in plains
and hilly areas, while those with poor natural geographical conditions such
as mountains and plateaus exhibited lower coordination degrees. Overall, influ-
enced by topography, resource endowments, and geographical location, Sichuan’
s prefecture-level cities (autonomous prefectures) demonstrate considerable vari-
ation in rural population, land, and economic development levels and their co-
ordination degrees. Development goals and priorities should be established ac-
cording to regional characteristics and deficiencies to promote sustainable rural
socio-economic development.

Keywords: Coordinated development degree; Population-land-economy sys-
tem; Spatio-temporal evolution; Sichuan Province

Funding: This study was supported by the High-level Social Science Research
Team in Sichuan Province “Marketization of Rural Resources Research” , the

chinarxiv.org/items/chinaxiv-201711.01841 Machine Translation


https://chinarxiv.org/items/chinaxiv-201711.01841

ChinaRxiv [$X]

Humanities and Social Science Project of Sichuan Provincial Department of
Education (16SA0007), and the Youth Fund of Humanities and Social Sciences
Research of Ministry of Education of China (15YJC630081).

Corresponding author: TANG Hong, E-mail: tanghongwa@126.com
MA Li, E-mail: 18208107158@163.com

Received: Jul. 5, 2016; Accepted: Sep. 27, 2016

Introduction

Over recent decades, rural areas in developing and emerging countries have un-
dergone major structural transformations. Extreme poverty, hunger, and rising
spatial and interpersonal disparities have become primary challenges facing ru-
ral regions internationally [1]. With China’ s rural land system reforms and the
emergence of various new types of business entities, agriculture has developed
new patterns in operational scale, technology selection, branding, and market-
ing. However, widespread problems persist in China’ s rural areas, including
land abandonment, excessive capitalization and non-agricultural utilization of
land, predatory cultivation practices, and difficulties in restoring land to its
original condition after conversion [2-3]. These issues demonstrate that rural
population, land, and economic development face both opportunities and chal-
lenges. In March 2016, Premier Li Keqiang proposed in the Government Work
Report the establishment of a “population-land-finance” linkage mechanism [4],
setting new requirements for advancing new urbanization. Therefore, against
the backdrop of rapid urbanization, integrated urban-rural development, and
efforts to resolve “three rural issues” (agriculture, rural areas, and farmers),
effectively utilizing rural land, promoting efficient use of rural land resources,
facilitating rational flow of production factors between urban and rural areas,
achieving sustained rural economic growth, improving farmers’ living standards,
and properly managing relationships among rural population, land, and econ-
omy have become urgent issues for rural China.

The coupling coordination degree among rural population, land, and economy
systems serves as a crucial indicator for measuring the interaction intensity
among living standards, land use intensity, and regional economic development
at various rural development stages. It aims to explore pathways for sustainable
rural socio-economic development by analyzing existing problems and contradic-
tions. Scholars have conducted extensive research on coordinated development
degrees and evaluation methods for urban economy, ecology, and environment
[5-7], as well as population, tourism, urban areas, transportation, and land [8-
14], but relatively few studies have focused on rural coordination development
[15-16]. Some researchers have examined regional population-land-economy co-
ordination from an urbanization perspective [17-18], often focusing on pairwise
relationships (population-land, economy-land, population-economy) rather than
systematic analysis of all three elements [19]. However, rural population, land,
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and economy interact and correlate with each other, and their coordinated devel-
opment facilitates diversified and sustainable rural socio-economic development.
Achieving diversified and sustainable rural development represents an effective
approach to enhancing land and economic resilience, withstanding global devel-
opment pressures, and increasing rural economic competitiveness [20].

Based on this understanding, this paper analyzes the coordinated development
degree of Sichuan’ s rural population-land-economy system, using this typical
agricultural province as a case study to provide insights for coordinated devel-
opment in Sichuan and western China.

1. Interaction Mechanism of Rural Population-Land-
Economy System

Efficient allocation of population and land resources is crucial for improving
socio-economic efficiency [21]. This paper constructs a theoretical framework
illustrating the internal relationships and interaction mechanisms of the rural
population-land-economy system (Figure 1) to provide theoretical support for
research methods and indicator selection. This framework examines the compre-
hensive development levels of rural population, land use, and economy, as well
as their coordination degree against the backdrop of new urbanization. Specif-
ically: (1) Economic development determines population development, while
population development either promotes or hinders economic growth [18]. On
one hand, population urbanization facilitates the transfer of rural surplus labor
to rural industries, further accelerating economic growth [22]. On the other
hand, rising urban and developed-area economies may widen rural wealth gaps,
which must be addressed through rural economic growth and adjustments to
population and industrial structures [23]. (2) Improved land development and
utilization increase crop yields and land use efficiency, thereby enhancing rural
economic development levels. Conversely, higher rural economic development
accelerates agricultural modernization and promotes comprehensive land use
improvement. Large-scale land use also significantly impacts rural employment,
as capital-intensive industries create competition for limited positions and gen-
erate crowding-out effects. However, investment in cash crops can create labor-
intensive operations through agricultural cooperation and production, providing
better employment prospects for farmers [24]. (3) Rural land provides conditions
for production and living, as all rural production and residence occur on land.
As farmers’ living standards improve and urbanization accelerates, adjustments
to employment structures among the three industries may create opportunities
for land use scaling but may also lead to severe land abandonment and idle
homesteads [25].

2.1 Data Sources

Socio-economic data used in this paper primarily derive from the Sichuan Sta-
tistical Yearbook (2001-2015). Some indicators were calculated secondarily. To
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ensure comparability across years and reflect actual rural economic development
while eliminating price fluctuation effects, economic indicators were converted
to 1990 constant prices using price indices (constant price data = current price
data / price index).

2.2.1 Evaluation Index System Construction

Following principles of scientific rigor, systematicity, operability, comparabil-
ity, and hierarchy, and referencing existing evaluation indicators [15-16], this
study selected evaluation indicators based on rural population-land-economy re-
alities and data availability /quantification. The rural population-land-economy
system evaluation index system comprises 15 indicators representing comprehen-
sive development levels of population, land use, and economy. The population
subsystem includes four indicators characterizing rural population structure, em-
ployment structure, and living standards. The land subsystem includes seven
indicators representing basic land information, agricultural modernization, land
input levels, and land output levels. The economy subsystem includes four
indicators characterizing rural economic development level, structure, and ef-
ficiency (Table 1). First-level indicators represent overall system development,
while second-level indicators represent comprehensive development levels of pop-
ulation, land, and economy. Positive indicators promote comprehensive devel-
opment (higher values are better), while negative indicators inhibit development
(lower values are better).

2.2.2 Data Analysis Methods

Referencing relevant data analysis methods [25-26], indicators underwent di-
mensionless processing, mean and standard deviation calculations, and weight
determination using the mean square deviation method. Specific procedures
were as follows:

(1) Dimensionless Processing of Indicators: To facilitate comparison
and weighting of indicators with different units or magnitudes, data were
first processed using the range standardization method:

X;—X;

V. — Jmin
) _
Xj max Xj min

where i represents the three subsystems (a population, b land, ¢ economy), j
represents specific indicators within each subsystem, X is the original indi-
cator value, X, .. and X, ;, are the maximum and minimum values of the
same indicator within the subsystem, and Y;; is the standardized result with
Yi17 Yi27 T Ym € [07 1]'

To unify indicator directions, the negative indicator a2 was transformed using:
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After transformation, all data range between [0,1], with higher values indicating
better performance. For each indicator, the maximum value across all years
becomes 1 and the minimum becomes 0, eliminating dimensional effects and
enabling comparison across indicators and years.

(2) Determination of Indicator Weights W :
(3) Mean Square Deviation A;:

1
Aj = EZ(}/;.]-_P‘]')2

(4) Mean of Random Variables Pj:

P, =

S|

where ]_Jj represents the mean of standardized values for the same indicator, A;
represents the standard deviation, W, represents the weight of the indicator
within its subsystem, n is the total number of regions for the same indicator,
and m is the total number of indicators in each subsystem.

(5) Calculation of Rural Population, Land, and Economy Develop-
ment Indices f(a), f(b), f(c):

where f(a), f(b), and f(c) represent development indices for rural population,
land, and economy systems respectively. Higher indices indicate better subsys-
tem development.
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2.3 Construction of Coupling Degree and Coordinated
Development Models for Rural Population-Land-Economy
System

2.3.2 Coupling Coordinated Development Model

Since coupling degree only reflects interaction strength within systems but can-
not reveal coordination levels between systems, this paper adapts a coupling
coordinated development model from literature [16] to evaluate coordination in
rural population-land-economy system development. The basic formulas are:

Coupling Degree Model:

f f@x e xfle) "
¢= { [(Fla) + F(0) + f(c))/3]3}

Coordinated Development Degree Model:

D=vVCxT

where C' is coupling degree, D is coordinated development degree, and T is the
comprehensive evaluation index of rural population-land-economy development.
Higher T values indicate higher comprehensive development levels. X, Y, and
Z are undetermined coefficients. In rural development, land plays a decisive
role as agriculture depends on land, rural residents’ production and living occur
on land, and farmland bears responsibilities for food security and ecological
landscape shaping. Therefore, this paper assumes land is more important for
rural population-land-economy system development, with values X = 0.3, Y =
0.4, Z = 0.3 [18].

T=Xxfla)+Y x f(b) + Z x f(c)

where k is an adjustment coefficient. This study examines three subsystems
(population, land, economy), so k = 3 [27]. C represents coupling degree with
C € ]0,1]. Higher C values indicate stronger coupling and more orderly devel-
opment, while lower values suggest disorderly development.

2.3.3 Evaluation Criteria for Rural Population-Land-Economy System
Coordination

Healthy rural socio-economic development depends on coordinated rural
population-land-economy system development, which reflects rural socio-
economic development levels. Referencing relevant literature [16,27], this paper
establishes evaluation standards, grades, and types for rural population-land-
economy system coordination (Table 2 ).
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3. Study Area Overview

Sichuan Province is located in southwestern China, with parallel ridge-valley
terrain and central Sichuan hills in the east, Chengdu Plain in the center,
and western Sichuan plateau in the west. The province covers 486,000 km?
with 18 prefecture-level cities and 3 autonomous prefectures under its juris-
diction. The complex topography includes plateau, mountain, hill, and plain
landforms. Land resources are characterized by large total area but small per
capita availability, low development intensity, and low productivity. Significant
regional disparities exist in land resources, with imbalanced quantity and qual-
ity structures, relatively few high-quality land categories, and scarce reserve
resources for agricultural cultivation [29]. At the end of 2014, total registered
population reached 91.591 million, including 64.651 million agricultural popula-
tion (70.59%) and 26.94 million non-agricultural population (29.41%). Regional
GDP reached 2,853.666 billion yuan, with per capita GDP of 35,128 yuan. The
three-industry structure was 353.105 billion yuan (primary), 1,396.241 billion
yuan (secondary), and 1,104.320 billion yuan (tertiary), with employment dis-
tribution of 39.50:26.40:34.10.

Based on the Sichuan Province 12th Five-Year Plan Outline (2011-2015)
and geographical characteristics, Sichuan is divided into five regions: Central
Sichuan Plain, Southern Sichuan Hills, Northeastern Sichuan Hills, North-
western Sichuan Plateau, and Panxi Region. The Central Sichuan Plain
includes Chengdu, Deyang, Mianyang, Meishan, and Ziyang. Southern Sichuan
Hills includes Yibin, Zigong, Luzhou, Neijiang, and Leshan. Northeastern
Sichuan Hills includes Nanchong, Suining, Dazhou, Guang an, Bazhong,
and Guangyuan. Northwestern Sichuan Plateau includes Ganzi and Aba
autonomous prefectures. Panxi Region includes Panzhihua City, Liangshan
Prefecture, and Ya’' an City (Figure 2 [Figure 2: see original paper]).

4.1 Coordinated Development of Rural Population-Land-
Economy System in Sichuan Regions

Rural population, land, and economy development indices show unbalanced
characteristics with considerable variation across cities and prefectures (Table 3
). Between 2000 and 2014, population development indices remained relatively
stable with no significant fluctuations, while land and economy development in-
dices showed greater volatility with an overall upward trend. In 2014, Chengdu
and Panzhihua had relatively high rural population development indices (0.998
and 0.872 respectively). However, Panzhihua exhibited low land and economy
development indices with a coordination degree of 0.492, placing it in the barely
coordinated transition stage. This occurred because Panzhihua, rich in mineral,
hydropower, and agricultural resources with high comprehensive competitive-
ness, is Sichuan’ s only prefecture-level city where urban population exceeds
rural population and labor is imported. With urbanization reaching 64.03%
in 2014 (second only to Chengdu’ s 70.37%) [30], the city achieved high urban
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development levels and living standards, resulting in high rural population devel-
opment indices. However, abundant mineral resources gave secondary industry
a large share, leaving agriculture relatively underdeveloped with agricultural
output accounting for only 3.33% in 2014, thus yielding low rural land and
economy development indices.

Significant regional disparities exist in coordinated development degrees of ru-
ral population-land-economy systems, with high-quality coordination coexisting
alongside severe imbalance and decline (Table 4 ). Chengdu achieved high-
quality coordinated development, while Ganzi Prefecture experienced severe
imbalance and decline. Ganzi, an ethnic minority concentration area with low
urbanization, high agricultural employment proportion, low living standards, ex-
tensive land use patterns, and animal husbandry-dominated agriculture, showed
small agricultural output shares in the three-industry structure. In 2014, Ganzi’
s population, land, and economy development indices were 0.001, 0.084, and
0.272 respectively—far below provincial averages (0.412, 0.470, 0.420) and vastly
different from Chengdu (0.952, 0.701, 0.711). This indicates Ganzi’ s rural pop-
ulation and land development lagged behind economic development, hindering
overall system coordination.

Correlation analysis using SPSS 22.0 revealed that coordinated development
degrees significantly correlated with comprehensive evaluation indices and cou-
pling degrees at 99% confidence levels (correlation coefficients of 0.864 and 0.831
respectively). Regions with higher comprehensive evaluation indices and cou-
pling degrees also showed higher coordination degrees, with coordination de-
grees falling between coupling degrees and comprehensive evaluation indices,
influenced by both.

Overall, Sichuan’ s cities and prefectures show large differences in coupling
degrees and comprehensive evaluation indices, indicating varying interaction
intensities and development levels among subsystems. In 2014, most regions
exhibited well-coordinated development (0.6<D<0.8), with some in barely
coordinated transition (0.4<D<0.6). According to evaluation criteria, regions
can be classified into five types: severely imbalanced decline (Ganzi), mildly
imbalanced decline (Liangshan), barely coordinated transition (Panzhihua,
Guangyuan, Guang’ an, Dazhou, Ya' an, Bazhong, Aba), well-coordinated
development (Zigong, Luzhou, Deyang, Mianyang, Suining, Neijiang, Leshan,
Nanchong, Meishan, Yibin, Ziyang), and high-quality coordinated development
(Chengdu).

4.2.1 Temporal Evolution Characteristics

Figure 3 [Figure 3: see original paper] shows that Sichuan’ s rural population-
land-economy system coordination experienced significant temporal changes,
primarily manifested by decreases in mildly imbalanced decline and barely coor-
dinated transition regions and increases in well-coordinated development regions,
while high-quality coordinated development and severely imbalanced decline re-
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gions remained unchanged. In 2000, three regions (Luzhou, Yibin, Liangshan)
showed mild imbalance and decline, reducing to one region by 2014 as Luzhou
and Yibin developed into well-coordinated regions. Compared with 2000, both
cities saw increased land and economy indices and decreased population indices,
but the three indices became more balanced with better mutual coupling, demon-
strating positive coordination development trends. In 2000, barely coordinated
transition and well-coordinated development regions accounted for 61.90% and
14.29% respectively, with barely coordinated transition dominating. By 2014,
these shifted to 33.34% and 52.38% respectively, with well-coordinated develop-
ment becoming dominant.

Recent rural land policy reforms have positively activated land stock and im-
proved land use efficiency, while urban-rural integration has promoted rural
economic development, increasing both land and economy development indices.
Population development indices changed little or even declined because farmers’
living standards did not genuinely improve, urbanization rates and employment
structures remained stable, and rural per capita net income and living expendi-
tures (converted to 1990 constant prices) increased minimally or even decreased.
This indicates that improving farmers’ quality of life remains a priority for rural
work.

4.2.2 Spatial Differentiation

Sichuan’s rural population-land-economy system coordination degrees rank from
highest to lowest as: Central Sichuan Plain, Southern Sichuan Hills, Northeast-
ern Sichuan Hills, Panxi Region, and Northwestern Sichuan Plateau. Spatially,
higher coordination degrees occur in plains and hilly areas, while lower degrees
appear in mountainous and plateau regions with poor natural conditions, show-
ing high coordination in central, southern, and northeastern Sichuan but low co-
ordination in northwestern plateau and Panxi regions, consistent with Sichuan’
s actual conditions.

The Central Sichuan Plain benefits from favorable natural resources, geograph-
ical location, and developed transportation. Chengdu’ s strong economic base
creates agglomeration effects on surrounding cities, providing advantages for
industry and economic development that promote population, land, and econ-
omy development, yielding the highest indices among all regions. Southern
Sichuan Hills has experienced rapid rural land and economy development trends,
achieving well-coordinated development. Northeastern Sichuan Hills shows rela-
tively weak population and land development, with only Nanchong and Suining
achieving well-coordinated development while others remain in barely coordi-
nated transition. This is because these two cities serve as important nodes
in the Chengdu-Chongging two-hour economic circle within the northeastern
Sichuan urban agglomeration, providing geographical advantages for rural land
and economy development. Northwestern Sichuan Plateau and Panxi Region,
constrained by natural and geographical conditions, have inherently low popu-
lation, land, and economy development indices with large disparities in compre-
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hensive evaluation indices, leading to weakened system interactions, decreased
coupling degrees, and low coordination.

5. Discussion and Conclusions

This paper analyzes the coupling coordinated development of Sichuan’ s rural
population-land-economy system using four cross-sectional datasets since 2000
to provide insights for Sichuan’ s socio-economic development. Results show
that regional disparities in coordination degrees were significant from 2000 to
2014, with substantial temporal changes and an overall positive development
trend. Studying regional population, land, and economy conditions helps rel-
evant departments formulate agricultural development plans tailored to local
conditions. Compared with previous research, this paper constructs a theoret-
ical framework for rural population-land-economy system interactions, further
defining and explaining the system’ s extension and connotation. Based on
internal relationships among population, land, and economy, it analyzes spatio-
temporal evolution characteristics of Sichuan’ s rural population-land-economy
system, enriching theoretical research on rural areas and providing practical
significance for rapid rural socio-economic development. However, the short
data interval may result in less obvious coordination differences, and the study
did not fully consider Sichuan’ s complex topography, landforms, and location
characteristics. Coordinated development of rural population-land-economy sys-
tems involves multiple influencing factors. Indicator selection should consider
not only population-land-economy related indicators but also transportation
location, natural resource endowments, population cultural quality, and rel-
evant policy mechanisms. However, these abstract concepts are difficult to
quantify, representing a direction for future research. Effectively coordinating
rural population-land-economy development requires identifying weak links and
implementing targeted policy support to ensure funding, talent, and technical
support for relatively backward regions.

Based on the spatio-temporal evolution analysis of Sichuan’ s rural population-
land-economy system coordination, this paper draws the following conclusions:

1) In 2014, significant regional disparities existed in Sichuan’ s rural
population-land-economy system coordination, with high-quality coor-
dination coexisting alongside severe imbalance and decline. Regions
can be classified as: severely imbalanced decline (Ganzi), mildly imbal-
anced decline (Liangshan), barely coordinated transition (Panzhihua,
Guangyuan, Guang’ an, Dazhou, Ya’ an, Bazhong, Aba), well-coordinated
development (Luzhou, Deyang, Mianyang, Suining, Neijiang, Leshan,
Nanchong, Meishan, Yibin, Ziyang, Zigong), and high-quality coordinated
development (Chengdu).

2) Rural population-land-economy development indices show unbalanced
characteristics. Coordination degrees significantly correlate with com-
prehensive evaluation indices and coupling degrees at 99% confidence.

chinarxiv.org/items/chinaxiv-201711.01841 Machine Translation


https://chinarxiv.org/items/chinaxiv-201711.01841

ChinaRxiv [$X]

Regions with higher comprehensive evaluation indices and coupling
degrees also show higher coordination degrees. Temporally, coordination
experienced substantial changes, with decreases in mildly imbalanced
decline and barely coordinated transition regions and increases in
well-coordinated development regions, while high-quality coordinated
development and severely imbalanced decline regions remained stable.
Spatially, higher coordination degrees occur in plains and hilly areas,
while lower degrees appear in mountainous and plateau regions, showing
high coordination in Central Sichuan Plain, Southern Sichuan Hills,
and Northeastern Sichuan Hills, but low coordination in Northwestern
Sichuan Plateau and Panxi Region.

3) Sichuan’ s rural land development has achieved considerable success, pos-
itively promoting land scaling and population-industrial structure adjust-
ments. However, farmers’ living standards and economic development re-
quire further improvement. Accelerating population urbanization, surplus
labor transfer, and rural economic development represent important future
directions. Specific measures include: (1) Accelerating population urban-
ization by establishing unified residence systems, equalizing public service
resources, and improving medical insurance systems to enable farmers to
share urbanization benefits. (2) Introducing competitive leading enter-
prises or farmer cooperatives to create spillover effects, increase employ-
ment, promote surplus labor transfer, and accelerate economic growth. (3)
Supporting industries in economically backward rural areas and using the
internet to market characteristic agricultural products, broadening sales
channels, increasing farmers’ income, and satisfying consumers’ demand
for green and healthy products to achieve win-win outcomes.

4) Rural population, land, and economy are interrelated and interactive.
For plains and hilly regions with higher coordination degrees, ecologi-
cal civilization construction and farmland protection should be empha-
sized to avoid pressure on natural resource development. For plateau
and mountainous regions with lower coordination degrees, regional char-
acteristics should be leveraged by developing local tourism and industries
to drive rural socio-economic development. Meanwhile, advantages in
well-coordinated regions should be maintained, poorly coordinated regions
should be promoted, and technology-driven, policy-guided, and agricul-
tural modernization-based approaches should encourage coordinated rural
population-land-economy development.
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