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Abstract

With social and economic development, the land resources are becoming increasingly scarce, and the land use conflicts are getting

more frequent, deeper, more diversified and more severe. Besides, the factors that induce land use conflicts are more and more complicated.

Therefore, the key to solve many difficult problems in regional sustainable land use lies in the research of land use conflicts, scientific evalua-

tion of the intensity of regional land use conflicts, and the further reveal of external forms as well as intrinsic mechanisms of land use conflicts.

Based on the review of both domestic and foreign literatures, this paper has completed the theoretical framework as well as the contents of land

use conflicts research, established the diagnostic models and methods of land use conflicts intensity and proposed the key research areas of fu-

ture studies. The purpose is to promote the evolution of spatial structure of China’s land resources to the positive direction and achieve integrat-

ed and coordinated management of land use through improving spatial allocation efficiency of land factors and buffering the pressure on land

resources.
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1 Origin and evolution of land use conflicts

Land use conflicts can be summarized into inconsistency and in-
harmoniousness of land use methods and quantity among stake-
holders as well as the contradictory condition between various land

use methods and the environment'' .

This objective contradictory
condition always exists throughout each development stage of hu-
man society. In the early 18th century, the law of diminishing re-

turns of land put forward by T. R. Malthus verified the conflicts

existing between human’s " exploitation" of land and " subsist-
ence" needs. Researches of David Ricardo, William and Nicholls
also indicated the changing development relationship among land
rental , population and land use system”*’. In the 1970s, Ameri-
can scholar Carpenter S L also brought forward that over exploita-
tion of natural resources is bound to cause complicated fierce envi-
ronmental conflicts”’. These researches have drawn extensive at-

tention from related organizations and fields, as listed in Table 1.

Table 1 International agencies and organizations for land-use conflicts research initiated

Year Conference name Organized by Focus
1977 Symposium of Urban Fringe The Countryside Agency in Brit-  Land management, land use relationship and conflicts
ain

1992 World Commission on Environ- IHDP It was proposed to improve the social acceptability of stakeholders’ participation

ment and Development in decision making about land use, coordinate the conflict between productivity
goals and long term land needs of the main body of land use.

1995 Seminar on the Management of Organizations such as FTPP, The main body of conflicts should actively participate in strategy response for the
Conflicts about Forestry Re- RECOFTC, FAO etc. conflict between land use and resources management.
sources Operation

1997 World Forestry Congress Istanbul Conflicts management should be integrated into the framework of state policies

2000 Conflicts between Floods and  Germany, China Discussed the floods and land use conflicts in the drainage area along Yangtze in
Land Use along Yangtze and China and Rhine in Germany - sustainable drainage area risk management
Rhine strategy.

2001 Management Methods for the Chinese Academy of Science, Discussed the reason and process of conflicts generation, conflicts type, effects

Conflicts during the Management
and Use of Natural Resources

Beijing

and impact of policies and laws on conflicts management, and the solutions to
conflicts.

However, modern research on land use conflicts started from
the 1960s and the 1970s, mainly because frequent occurrence of
land use conflicts due to scarcity of land resources. Such conflicts
concentrate on regions among which regional resources are not
equally occupied, developing countries with internal inharmonious
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conditions and developed countries with increasing industrializa-

[6,7]

tion""". For example, ecological environment conflicts on the ba-

sis of land in India in recent years''

conflicts between land re-
sources and water resources due to increasingly fierce competition
among pasturing, culture and wild animals'’ | conflict between
land use and rare plants protection in Canada'"”’, land use con-
flicts in the drainage area along Amazon River''" | all these show
that complicated interactions relationship exists among land use
and social sovereignty, history, politics, economy and environ-

12

ment'””’. Land use competition and conflicts have resulted in de-
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terioration of regional ecological environment, which in turn re-
duces biological diversity, arouses serious conflicts of rural and
agricultural economy with ecological system effect, and directly in-
fluences the development of regional economy. In addition, land
use conflicts impairs the enthusiasm of not only local farmers, but
also the external investors, towards land investment, leading to
land left uncultivated ™.

dynamic balance model for human society system and the biologi-

Therefore, scholars have established a

cal and physical system to solve the coordination relationship be-
tween resource competition and the land use and environmental

conflicts factors'™

2 Theory framework of land use conflicts

In fact, the essence of land use conflict is an indication of inhar-
monious relationship between land and human. Conflicts are just
an external imagery of the result of land use and obvious manifes-
tation of land use situation in certain time and space dimension.
To reveal the deep reason for land use conflicts, the process and
evolution mechanism of land use must be thoroughly studied, and
only in this way are we able to put forward an effective adjustment
and control scheme. Therefore, the framework of study on land
use conflicts includes investigation and analysis on stakeholders of
land use, forms and contents of land use conflicts, evaluation of
land use intensity, as well as studies on establishment and selec-
tion of land use conflicts and solutions (as shown in Fig. 1).

Relationship coordination between human and land

—
Stakeholders | |Participating Bvaluation of Solution
of land use type diagnosis intensity strategy of
of forms and of land use land use
™ contents of land[®| conflicts and [ conflicts
use conflicts revelation of
7 its mechanism

Conflicts management (balance
of multiple goals optimization,
rewards, public participation
and synthetic methods)

A

Fig.1 The research framework of land-use conflicts and recon-
ciliation

No doubt that revelation of the process and conflicts mecha-
nism of land use is the core content of theoretical research of land
use conflicts, which must be based on theoretical basis of land use
science, landscape ecology, land ecology etc. Land use is a
process that human, according to the natural and economical prop-
erties, changes natural ecological system of land into an artificial
one, by using modern technologies to carry out long term operation
activities for certain economic and social purposes. Therefore,
land use reflects the utilization condition of land and its social and
economic properties; landscape ecology focus more on the natural
property of land; and the core of land ecology is to seamlessly
combine human social and economic system with natural ecological
system. As land use activity of human is one of the biggest dis-
turbances towards the environment, the result of land use by hu-
man not only satisfies their realistic economic needs, but also gen-

erates great impact and even conflicts for the environment and e-

cology. Research on land use conflicts focuses on objectiveness,
initiative and value changes of human about land use. It depicts
human’s needs for land use values in different times and spaces,
the evolution process of land ecological system in different phrases
and spaces as well as their impacts on value stream, material
stream and energy stream. It also combines well with the economic
property of land use, and through such combination it clearly de-
scribes the landscape process of land ecology system. Therefore,
the revelation of land use conflicts mechanism and reasons would
guide human in the future to use land properly to reduce land use

conflicts.

3 Content of research on land use conflicts
3.1 Stakeholders of land use conflicts
3.1.1

enterprises’ balance of mutually conflicting requirements of each

Stakeholder Theory. This teory was generated based on

type of stakeholders. It determines stakeholders according to the
basis concept put forward in 1963 by Stanford Research Institute
that " Stakeholders are such groups without whose support an en-
terprise can not survive". Since 1980s, American economist Rich-
ard Freeman (1984) extended the definition as " stakeholders re-
fer to those who would affect or be affected by the realization of an

organization’s goal" "’

This definition incorporates community,
government, and other social organizations into the research scope
of the stakeholder theory. However, in the 1990s, during empiri-
cal research and application, researchers found that existence and
development of enterprises is inseparable from stakeholders’ sup-
port and participation, while each stakeholder would have different
degrees of impact on the enterprise. Thus the division and identifi-
cation of each stakeholder is the key research content of this theo-
197

3.1.2 Stakeholders of land use in China. It is a national strategy
goal to develop, use and protect lands in China, as land use in-
volves common interests of the whole nation. According to the the-
ory of land property system, land rights in China can be divided
into land ownership and land use right; therefore, stakeholders of
land use in China includes not only land owners, but also land us-
ers. From the perspective of land use right, land owners refer to
state and rural collective economic organizations, while the State
Council of the People’s Republic of China as the representative of
land ownership and each level of governments that have land req-
uisition rights are the most important stakeholders of state-owned
lands ; rural collective economic organizations (including levels of
towns, villages and production groups in each village) that operate
and manage farmers’ collectively owned lands are the most impor-
tant stakeholders of collectively owned lands. Form the perspective
of land use rights, the stakeholders of state owned lands mainly re-
fer to legal persons, entities and individuals ( international, na-
tional and interregional ) , including real estate developers, joint
stock enterprises and other legal body for land use. Stakeholders of
farmers’ collectively owned lands mainly refer to contractors,
leaseholders, assignees, rural enterprises, foreign entities and en-
terprises as well as united construction households as the main

body of land contract operation rights and use rights.
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3.2 Analysis on the conflicting relations among stakeholders
3.2.1

needs. In the utilization process of land in China, different stake-

Analysis on the conflicting relations based on different

holders have different goals of land needs, so the conflicts are dif-
ferent. From a macro perspective, land use conflicts in China
mainly are manifested as disputes and competition about the for-
mulation of land ownership and use rights among each stakeholder
as well as the social economic and ecological environment benefits
conflicts caused by land use. They are disputes about land use
volume, structure and values caused by different needs of stake-
holders'"" they are divided into three levels (as shown in
Fig.2) : (1) needs of macro state level. This includes needs for
urbanization, grain security and ecology safety. These needs would
always cause conflicts between protection of land use macro strate-
gy goals and current benefits of lands; (2) needs of mid-level of
local governments. This mainly includes needs of regional social
and economic development, regional industry layout and land cap-
ital operation. These needs are restricted by the development goal
and technology of stakeholders. Due to restricts of land manage-
ment system and annual plans, it is impossible to satisfy all needs
of each stakeholders, thus it is bound to conflicts between econom-
ic benefits perusing maximum profits as the competition goal with
the ecological environment benefits; (3) needs of micro level of
collectivity and households. This mainly refers to needs of land in-
vestment value increase and land ownership protection. For the
collectivity, it lies in maintenance of land property rights, re-
sponse to land requisition of national construction by seeking new
approaches for income increase ; for farmers, it lies in clarification
of property rights relationship, satisfaction of their basis life re-
quirements, reductions of production risks and reduction of con-
flicts of land lost with land use values.

onflicts of long term
goals with short term goals
on the macro state levg

Stakeholders (min| \
body of ownership

and use rights)

Conflicts of economic
development with
ecological benefits
on mid level of
local governments

Conflicts of land
property rights with
value addition on
micro level of the
collectivity or
families

Fig.2 The relation between the main bodies of conflicts

Conlflicts of these three levels are interrelated, mutually re-
strictive. The state needs are reflects as " top-down" macroeco-
nomic regulation and control, while that of the collectivity, fami-
lies and regions are manifested as " bottom-up" response, which
also deeply affects the results of regional land use.

3.2.2 Analysis on the conflicting relations based on property
system. Property system of lands is an integrated reflection of the
relationship between human and lands. It regulates the conditions
and procedures of land use. It is an important impact factor for op-
timized allocation and proper use of land resources, and for the
formation and development of land markets. The property system
of lands also defines the relation of such behaviors as occupation,

utilization and benefits obtaining of lands among stakeholders.
However, as we has been implementing a double-track system for
land property that treats urban and rural areas differently, the de-
gree of marketing allocation of state owned lands is increasing,
and land use is gradually getting proper; marketing circulation of
rural collectively owned lands has been under restriction for a long
time, resulting in a series of conflicts, such as unfair distribution
of capital benefits, disordered land utilization and improper struc-
ture of rural lands for collectively owned lands. The root reason for
conflicts is competition of the main bodies of stakeholders for ben-
efits of land development rights. In China, state land ownership is
a complete absolute right, while collective land ownership is a in-
complete right, so during land utilization, the state may use gov-
ernment functions to imperatively take lands from rural collectivi-
ty, and obtain benefits from land development rights through in-
tensive and economical use of lands; but the collectivity and
households also want to share benefits of land development rights
through land development by their own. Therefore, the weakness
of collectively owned lands, uncertainty of the main body of own-
ership and ambiguity of the system would definitely various con-
flicts of governments with collectivity, collectivity with house-
holds, and among households themselves.

3.3 Forms of land use conflicts According to different ele-
ments of land use system, land use conflicts can be divided into
two forms: element conflicts and functional conflicts. The element
type of land use conflicts refer to conflicts generated during the
process of development, utilization, distribution and protection of
land resources with respect to the quantity and structure of land
use. This type of conflicts is repulsive, or essentially opposite and
incompatible. Occurrence of such type of conflicts would cause
great damages to the life and properties of each party of stakehold-
ers or greatly influence social stability. Functional conflicts of land
use mainly refer to conflicts generated among social, economical,
cultural and ecological functions, such as conflicts among econom-
ic benefits, social benefits, ecological benefits and environmental
benefits. The dimensions of conflicts are not intensively opposite,
but mutually independent, reciprocal and beneficial.

In China, the form of land use conflicts is mainly reflected
as: (1) conflicts of maintenance of land ecological system with
the structure of landscape. This mainly refers to the conflict be-
tween lands for construction use with the requirement for arable
lands. Tt is directly reflected as the contradiction of industrializa-
tion and urbanization with grain securities; (2) conflict of protec-
tion of biological diversity of agricultural ecological system with so-
cial and economic contribution. On a certain social development
level, people’s excessive pursuit of economic benefits of land use
would also sacrifice the living spaces of plants and animals, thus
it’s difficult to realize at the same time both social economical ben-
efits and ecological benefits; (3) non-uniformity of agricultural
ecological systems and sustainable management problems of land;
(4) conflicts of household incoming with social benefits, that is
the difference between farmers’ desire for private ownership of
lands and the social goal of government for macroscopic land man-
agement; it is also a problem about how to improve living capacity
in rural areas, increase their incomes and promote development of
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rural economy. These are main forms of conflicts that exist in land

use in China.

4 Diagnosis methods for land use conflicts

Diagnosis of land use conflicts mainly adopts a combine method
both quantitative and qualitative. The type of land use conflicts
can be determined through site visits and investigation; and re-
gional land use intensity, various conflict inducements and con-
flicts mechanism can be identified and analyzed with mathematical
models. It is a comprehensive research process of the structure,
process, status and response of land use, including diagnosis of
the development of various natural, social and economic conditions
caused by human behaviors in different time in certain regions.
4.1 Determination of the types of land use conflicts with the
method of PRA  Participatory Rural Appraisal (PRA) is a new
method for quick collection of rural information, resources situa-
tion and advantages, farmers’ voices and development ways. This
method can prompt stakeholders to improve their understandings of
the conditions of their own, the society, and the environment con-
tinuously, make action plans together with the development staff
and implement such plans. This concept is put forward in the late
1960s, developed in the 1970s, introduced into China in the early
1980s, and already widely used in the 1990s in some fields, for
example for onsite investigation to explain the interrelation be-
tween human and the nature.

During the research on land use conflicts, researchers should
determine the area to be studied, establish different evaluation in-
dex systems based on different goals, objects and application level
of their evaluation, and use it to systematically investigate and col-
lect information about rural life, social economic activities, envi-

5197 First, the forms of land use conflicts are

ronment and others'
determined with an approach of questionnaire survey. Second,
semi-structured interviews are adopted to organized various partici-
pants, including those from outside, such as government officials,
departmental management of industries, technicians, and experts,
to have informal discussions, to quickly determine the threads and
stresses the regional system is facing, understand the problems and
opportunities of agricultural, rural and social development, as well
as the utilization goals of and requirements for land resources of
stakeholders, and finally finds out the main types of land use con-
flicts. During actual investigation and research, as land use con-
flicts to be investigated is a sensitive issue for local governments
and rural organizations, understanding and support must be ob-
tained from the governments and land administrative departments
before investigation and research. Participants should receive a
general training to ask these stakeholders fully and honestly ex-
press their opinion about the current forms of land use and put for-
ward practical utilization proposals for future from the perspective
of maximization of their own benefits. The objects of the investiga-
tion should be sampled from households with a Systematic sam-
pling method to ensure that they are representative. In order to a-
void influence of the other family members on the member to be
investigated, face to face interview is adopted for the investiga-

tion. The area to be investigated is selected on the principle of

proper regional layout and convenient transportation. The PRA
method is used to find out the most obvious conflicts arising from
changes of land use in the village.

4.2 Intensity assessment of land use conflicts on the base of
Pressure — State — Response model
plex giant system with combination of the system of nature, geog-

Land use system is a com-

raphy and environment wit the system of cultural, society and
economy. The factors that influence land use conflicts are very
complicated, requiring incorporation of those natural, economic
and social factors into a single system using the nonlinear science
theory, modern systematic science theory and the mathematic
model method to reveal the evolution laws of the complex giant
system of land use. The analysis method with the guidance of
Pressure — State — Response ( PSR) model and its extended models
can be used to evaluate complex environment problem, resource
security problem, and sustainable land use problems. It can be
used with Fuzzy Mathematics Method to set up an evaluation crite-
rion for land ecological system, analyze the causal relationship
among various factors, monitor the continuous feedback mecha-
nism among each index. It is systematic and comprehensive, and
is a effective way to find out the causal chain between human ac-

tivities and ecological system™’ .

Therefore, it can diagnose the
state and response of the land ecological system to the land use
stress, and be used to analyze the problem of land use conflicts.
4.2.1 Determining the evaluation index systems. Pressure part:
Pressure reflects the influence and threat brought to the ecological
system of agricultural lands by human activities, and it also re-
flects the utilization intensity and change trends of resources. As
for limited land resources within a certain region, pressure is
mainly resulted from demand conflicts, i. e. conflicts among the
demand for arable lands under the condition grain security, the in-
creasing demand for construction lands, and the demand for bal-
anced ecological environment. From the perspective of the rela-
tionship between land use and economic development, the evolu-
tion of industrial structure influences the possession mode of lands
and the level of incomes influences the consumption structure,
which in turn influences the industrial structure'’. Therefore, at
different economic development stages, regional industrial struc-
ture, combination modes of urban and rural spaces and the in-
comes and consumption there directly or indirectly bring certain
impacts on land use, which is expressed with X1 — X14 decompo-
sition values (as listed in Table 2). Of course, pressure indices
can be selected based on the specific conditions of regional devel-
opment and determined with the method of correlation analysis and
main components analysis of various influencing factors.

State part: State reflects the changes of factors of land eco-
logical environment and exhibits the final goals of land protection
policies. The state of land use refers to land material, economical
output and resources use efficiency, so it is measured with land
use structure and important output indices (X5 —=X,, ).

Response part: Response refers to actions taken by the socie-
ty or individuals to stop, reduce, prevent or restore unfavorable
changes of the land ecological system. Main indices include X,; —
X,s, such as land conservation situation ( mechanization level,

technology input, and land consolidation strength) , land environ-
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mental benefits, implementation of land systems'™’.
Table 2 Evaluation index system of intensity of land-use conflicts
Target level Criteria level Indices level Weight *
Intensity of land Pressure Gross Domestic Product (GDP) X, , fixed assets investment X, , urbanization level X, , urban popu-
use conflicts lation increase X, , per capita arable land area X, fixed assets investment in urban areas X, area
of lands possessed by roads or railways at or over provincial level X; ; non-household fixed assets in-
vestment in rural areas X, household fixed assets investment X, , arable land occupied for agricul-
tural structure adjustment X,;, natural disasters frequency X, ; arable lands occupied for ecological
construction X,,, arable land destroyed due to pollution, desertification or salinization X, , per ca-
pita green area . X,,.
State Arable land percentage X5, intensity of arable land use X, , total output of arable lands X, , Grain
crop sown area X,g, multi-cropping index X,,, areas of plantation land X,,, unused land area X,,.
Response land conservation situation X,, ( mechanization level, technology input, and land consolidation

strength ) , the ratio of environmental protection investment to fiscal expenditure X,, , ratio of annual

tourism income to regional GDP X,, ; land system X,

Note # : Weight value of each index is obtained using specific calculation methods, such as entropy weight coefficient method, Analytic Hierarchy Process (AHP)

elc.

4.2.2 Measuring the intensity of regional land use conflicts. As
the evaluation system of land use conflicts are complex and hierar-
chical , individual index of land use conflicts just reflects its devel-
opment from a indirect aspect. In order to the overall dynamic lev-
el of regional land use conflicts, this paper defines a Regional
Comprehensive Index of Land Use (ILU) conflict Intensity, to in-
dicate the development degree of regional land use conflicts. To be
specific, it means to calculate each index using a weighting func-
tion as follow:
LU = é(éxing)&

where, X, is the standardized value of the j-th individual index of
the i-th category index; W; is the weight corresponding to the j-th
individual index of the i-th category index; R, is the weight of the
i-th category index; is the comprehensive evaluation values of the

three category index, namely pressure, state and response”’

5 Conclusion

5.1 Improving theoretical research, expand evaluation
methods There generally exists the following problems: (1) ex-
isting researches are mainly about collection of individual cases of
land use conflicts, concept of land use conflicts, and the charac-
teristics and inducement factors etc, and there is no complete theo-
ry system for this. (2) Considering the content of researches,
mostly address the conflicts among types of land use forms from the
perspectives of the impacts of competitive land use on the environ-
ment and ecology, or deal with the external diseconomy of arable
land protection and inconsistency of the responsibilities and rights
of arable land protection; (3) Current research gives excessive
description of conflicts of the two aspects, main body of stakehold-
ers and the main body of land benefits. They mainly concentrate
on conflicts of participant main body of arable land protection with
the interregional benefits of arable land protection; conflicts among
the economical, ecological and social benefits of land use; con-
flicts of long term benefits with short term benefits, inter-genera-
tion benefits conflicts, and benefit conflicts among regions of dif-
ferent development level.

Generally speaking, researches on land use conflicts have en-

tered into a quantitative and qualitative stage from the empirical
stage. To manage and coordinate land use conflicts, it is critical to
grasp the rational demands for regional lands, the law of intensive
land use and know the effect of land use changes. Therefore, in
the future academic researches of the following three aspects
should be strengthened: (1) evaluation of the intensity of regional
land use conflicts; (2) revelation of the inherent mechanism of
land use conflicts. (3) reconciliation strategy and management of
conflicts.
5.2 Revealing conflict mechanism, guide land use practices
Over 30 years since China’s reform and opening up, with a se-
ries of macroscopic regulation and control policies and system
frameworks, the traditional land use conflicts have evolved from
quantity and quality conflicts in the early stage towards ecological
function conflicts. Under this background, as for management of
land use conflicts, we should carefully analyze the special charac-
teristics of regional lands and the inherent mechanism of regional
social and economic development, clarify the development direc-
tion of landscape pattern in different regions, scientifically evalu-
ate the intensity of regional land use conflicts, further solve vari-
ous disharmony or conflict problems in the sustainable use of re-
gional lands. All these are significantly important for setting up a
development pattern with clearly defined functions, properly divid-
ed work, and mutually supplementary advantages, improve special
allocation efficiency of production factors, relief pressure of strate-
gic resources, and facilitate the development of the special struc-

ture of social economy in China towards a benign direction.
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lish scientific farmland asset evaluation system, properly assess ru-
ral land value, and gradually form urban and rural integrated man-
agement system. In addition, we recommend setting up specialized
evaluation mechanism, establishing professional evaluation organi-
zations, training evaluation talents, and setting out relevant laws
and codes of practice, to provide evaluation service of mortgage
loan of farmland contractual management right for rural credit co-
operatives.

4.4 Building barriers for loan risk Local government should
establish risk compensation system for agriculture related loan,
and provide compensation fund, to support development of local fi-
nancial industry. In accordance with legal, voluntary and paid
principles, without changing the attribute of land collective owner-
ship, land use and not harming rights and interests of farmland
contractual management right, it should standardize mortgage
process, improve rural loan mortgage guarantee system, and make
clear conditions and scopes of mortgage of farmland contractual
management right.

4.5 Promoting establishment of farmland circulation market
and establishing management system for mortgage land use
purpose The establishment of farmland circulation market needs
combination of effective and comprehensive legal mechanism. It
should establish subject confirmation, pricing, method innovation,
market classification, market procedure, market service and mar-
ket supervision mechanism to promote construction of farmland cir-
culation market. Besides, it is proposed to establish management
system for mortgage land use purpose. Specifically speaking, when
realizing the mortgage right, the assignee of farmland contractual
management right shall not change purpose and attribute of land
use. Organizations or individuals that obtain the farmland contrac-

tual management right through realizing mortgage right should not
change the purpose of land use either.

4.6 Improving related supporting system Firstly, we recom-
mend improving farmland contractual management right registra-
tion system and certificate system, to publicize detailed informa-
tion of the contractual management right, strengthen the public
trust, and lay solid foundation for system innovation and business
implementation of farmland finance. Secondly, it is proposed to
set up rural land banks in pilot areas, to gradually explore opera-
tion mechanism of rural land banks. Thirdly, since the realization
of mortgage of farmland contractual management right needs a good
many financial talents, both government and universities should
cultivate relevant students to command comprehensive knowledge,
so as to provide personnel guarantee for realization of mortgage of
farmland contractual management right.
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