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Abstract
With .industrialization and the rapid economic growth, environmental
pollution, ecological destruction and other issues have become increasingly
prominent in China. Due. to its large population size, vast land area and the'
impact that its development has on the global economy, researching
sustainable development in China is even an important issue for the whole
world. However, the focus of China's development should be in rural areas.
First of all, China's rural population accounts for most of the total
population ,and mostof the poor are living in rural China. Jo meet the demand
for food in such a huge population" modern agricultural production has made
heavy use of pesticides andfertili~ers and this has caused signi~icantdamage
to the environment in rural areas. Secondly, due to the industrialization of rural
China, industrial pollution damages the environment in rural areas together
with modern agricultural production .. In addition, keeping the surplus labor
/

migrate from. rural regions.- is an important issue not only for, the economic
development but also for reducing the pressure on the rural ecological system.,
Finally, .due to the lack ota social system,the ageing problem caused 'by
labor's flowing-out has put great pressure on rural China residents.
These issues are important factors in impeding sustainable development /
in

ru~al

China. In this paper, they are divided into five topics: ecological

. agricultural production, industrial pollution, renewagle energy, labor mobility,
and the .provision of a welfare system, which have been outlined in five
chapters. The author believes that the path to sustainable .development for
rural China should be in an integrated and systemic. way in three views of the,
economy, ecology and the social system. As to the analysis methods; this
paper adopts a method which combines both field survey and a comparative
analytical approach. These should be· called the originalities of this thesis. With

\

the analysis, this thesis 'has the following main conclusions:
1. It is necessary to improve modern agricultural production methods, and the
choice to' employ more ecologically friendly forms of agriculture is a way
forward in ensuring a brighter future.
2. To protect the environmentof rural regions, the Chinese government should
,control industrial pollution with environmental legislation, law enforcement, and
corrections to the bureaucratic evaluation system.
3. Ensuring a sustainable path to energy security, China should break its
reliance on fossil-based energy structure but develop and utilize renewable
energy sources such as wind power.
4. So as to ensure the surplus labor's migration, reforming the household

,

l

registration -system would playa positive role, as well as other policies.
5. To resolve the aging and 'health problems in rural areas, China should
establish a compound old age security system and urban-rural unified health
insurance system.
Given on the analysis. previously, this thesis has identified so"me
paradigmatic scenarios for the develqpment of rural China: a default scenario,
a sustainable s'cenarib and

'som~

()ther. scenarios depending on how the'

government pays attention to these fields mentioned' previously. The earlier
the government adopts reasonable policies,' the easier to achieve the
sustainable situation in rural China. In order to fully achieve the end'result
described for sustainable scenario, efforts should begin immediately in awide
scale in rural areas. Research on sustainable development in rural China
should be carrie'd out over along period by many more researchers. This
thesis is just one attempt at addressing the issues raised and only a beginning
inmYQwn study into such issues which I hope to pursue in the foreseeable
future.
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Chapter 1: Introduction
1.1 The Background of Research

Since the industrial revolution, human society has been changing from a
traditionally agricultural based civilization to a modern industrial one 1. Some
European countries and America have ,almost completed this process of
industrialization and have become fully developed ipdustrialized societies.
During the period of development, these economies have achieved rapid
economic growth and their living standards have· been increased significantly..
Since then, and especially since World War II, developing countries have viewed
developed countries as a template by which to implement their industrial
development policies2 .Therefore, industrialization and economic 'growth have
become the recurrent theme for development throughout the world. tfowever, at
the same time, an excessive expansion of the population, environmental
pollution,ecological destruction and other issues have become increasingly
prominent throughout the world. These issues are threatening the future of our
human society. We should re-examine th~ current ,economic and social
development model and explore a more sustainable path to development.

1

Deng, H. B. & Zhang, Y., 2005, Population, Resources and Environmental Economics, Science Press;

Beijing, p.3.'
2

Yang,Y.

Y"

1999, Population, Resources and Environmental Economics, China Economic Publishing

House, Beijing, p.11.
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The traditional concept of development only included economic growth and
.

-

'

.

viewed the gross domestic product (GDP) as the means by which to measure it.
Based on this understanding, persuading the growth of GDP became the sole
objective of governments' economic policy. However, this economic accounting
system has many defects such asthe exclusion of unmarketable activities which
lie outside official statistics, etc. Especially, it does not take the' environmental
factors into account. This accounting system ignores notonly' the scarcity of
resources, but also the destruction of the environment quality caused by

Rapid economic growth is often co-existent with huge energy consumption
and the cause of serious environmental damage. We have seen ,that energy
consumption in the world is rising sharply and the world energy structure is
relying mainly on fossil 'energy, coal,oil and natural gas which will be exhausted
in the near future. It i's' estimated' that oil reserves can only be maintained until
2031, natural gas until 2050, and coal 21 00. 4 At t~e sametime, it is needless to .
say that human activities, especially industrial production are the most serious
cause of environmental pollution. It has been estimated that. over one million

3

Xie, H. Y., 2011, Research on the Product Pricing Mechanism with the Environmental Costs of Resource,

Institute of EconomicsSystem and Management National Development and Reform Commission,
http://www.china-reform.orgl?content_188~html.accessed
4
t

on 2011. 10.9.

Meadows, D: H., 1992, Beyond the Limits, Universe Publishing Co., New York', p.163.
,J
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I

tons of toxic substances are ~mitted daily in t~e earth's atmospheres. These
harmful substances are contaminating ecosystems such as soil, water resources,
and damage to human health directly.

After extensive debate and researches, the international community has
been realizing that only pursuit of material growth is limited. Economic growth
only is limited to refl.ectthe development and progress of human society.
Economic growth refers to the increase in the amount of material, while
development is qualitative improvement 6 . Economic growth is an essential
means of development, but not the goal? Economic development should be in
harmony with the environment, and not at

it~

expense.
i

'In fact, the issue of relationship between human society and the natural
environment has always been associated with the history of civilization.
Economic develOpmenf and environmental issues have also emerged in the
,

,

' . .

.

,

development of agriculture. The earliest record in China can be traced back
4,000 years ago. Based 'on the ancient texts, the King of DaYu 8 educated his
people in the art of cultivating young trees avoiding their annual deforestation in
the month of March, and protecting an9 preserving young fish by avoiding fishing
5

Solid Wastes Management Center of Henan Province,

http://wWw.hnep.gov.cn/gfgl/tabid/683/lnfoID/20376/Default.aspx,' accessed op2011;12.16.
6

Daly, Herman, 1991, Steady-State Economics, 2nd, Island Press, Washington D;C,

7

World Bank, 1992, World Development Report 1992-Development and the Environment, Oxford

University Press,Oxford and New York.
8

The king of China about 4000 years ago, he isfamous for management of the Yellow River flood.
- 3-

in the month of June.' On population issues, during the Warring States period,
Han Fei 9 developed the 'theory that contrary to absqlute wealth, a relative
amount of wealth could be achieved in comparison to the size of the population.
This is reasonable because the population can grow exponential,ly.

The impact of human society on the environmental depends not only on
popLllation size but also on the technical

adv~ncement.

In a traditional

agricultural society, because the population size was relatively small, the impact
of agricultural production on the environment was weak and the environmental
damage caused by human economic activities was regional and on a
small-scale. However, with. the growth in population and industrialization, the
environmental impact of human ,activities has become more significant and the
effects are longer lasting. Furthermore, with an ever more internationally based and economic globalization,. environmental issues have
division of production
.
•

become a worldwide concern. There are an increasing number of experts who
think that there should be an adjustment in the relationship between economic
activity and its environmental impact upon an agricultural society which cannot
-

,

be suitable in order to develop a modern industrial society. Searching for a path
of sustainable development .path has become the only option for us now.

9

Avery famous philosopherinChina's Warring States Period.
-4-

1.2 Overview of Prior Studies

. "Silent Spring" 10 is recognized as the first work which advocated the
sustainable path to development 11. This work (pOinted out that the use of
pesticides. irreparably causes harm to the human body and can even the entire
ecosystem. In 1972, the Academic Community of Rom-e Club published its report
entitled "Limits to Growth,,12. The publication pointed out that the globe will have
reached its limit to growth in the 21 st century due to food shortage, depletionin
energy resources and environmental destruction. These works have been
recognized as a~aking the world to- the risks posed by conventional thinking in .
terms of economic growth. and have promoted a deeper understanding· of
sustainable development. The idea of sustainable groWth in agricultuTe has
gradually been taken more seriously.

In 1980, the International Union for Conservation of Nature (IUCN) 13
developed the "World Conservation Strategy"14 which proposed the concept of
sustainable development for the first time. In 1987, the World Commission on
Environment and Development presented a report entitled· "Our Common

11

-Rachel Carson, 1962, Silent Spring, Houghton Mifflin Company, Boston.
Ibid; see note 1.

12

Rome Club, 1972, The Limits to Growth: A Report for the Club of Rome's Projecton the Predicament of

10

,

1

Mankind, Universe Publishing Co., New York.
13

IUCN was founded in 1948; its aim is seeking to work with its members to achieve development that is

'sustainable and providing a lasting improvement in the quality of life for people all over the world.
http://www.iucn.org/, accessed on 2012.1.6.
14

IUCN, 1980, download from http://data.iucn.org/dbtw-wpd/edocsNvCs-004.pdf.
- 5-

Future"15. !his report noted that because we have mostly concerned about
economic development in the past, we are feeling greater urgency about the
pressure place upo"n the ecosystem. At the same time, this document defined
sustainable development as improving the quality of . human' life, without
exceeding the carryingcap~cityof the ecosystem 16 . In 1992, the United Nations
'Conference on Environment and Development17 adopted the "Agenda 21 18 "
\

proposing the establishment of new ideas and new concepts for sustainable
development. This meeting was considered a milestone in the history of human
development.

From then on, sustainable 'development has become the

generally accepted worldwide consensus. It illustrates a great leap in thinking to·
change f~om the'traditional concept ,of development to one which is sustainable.

In China, after the United Nations Conference on ,Environment and
Development, the government has formulated its "White Paper on Population,
.

,

Resources,' Environment 'and Development in the 21st Century"19' in 1994. 'In
this document, the government views sustainable development as, the, goal of

15

World Commission on Environment and Development, 1987, Our

C~mmonF~ture, Oxford

University

Press, Oxford.
16

Ibid; see note 15.

17

United Nations, Conference on Environment & Development was held in .Rio de Janerio, Brazil, from -3 to

14June, 1992.
18

United Nations, Department of Economic and Social Affairs, Division for Sustainable Development, 1992,

Agenda 21, downloaded from http://www.un.org/esa/c;isd/agenda21/res_agenda21_00.shtml, accessed on
2012.1.7.
19

China State Council, 1994, China's Agenda 21: White Paper on Population, Resources, Environment

and Development in the21st Century, China Environmental Press, Beijing.
- 6-

China ~s_ economic development and has incorporated it into the country's
long~term

planning for the future. Subsequently in 1997, the CPC15th meeting

20determined the sustainable development strategy for China's modernization
strategy.

However, the focus of 'Chin?'s development should be in rural areas. Thjs is
because, first of all, China's. rural population accounts 'for 64% of the total

populati~n21 and most of the poor are living in rural China, so eradicating rural'
poverty isone of the basic goals ofdevelopment in China. Secondly, in order to
develop the economy and improve people's living'standards, China has always
industrialization as crucia,l ever since the establishment ,of the country. Thirdly,
because of the huge surplus of labor force in rural China, this has provided a
sufficient labor supply necessary for industrialization. On the c~ntrary,fhe
outflow of the labor force from rural areas hascal,Jsed ageing problem in those
populations which remain. Due to the lack of asocial system, an agein~rproblem'
has put great pressure on ruralChina~'srural social security system.'Then again,
to meet the' demand' for food in. such 'a huge population,modern' agricultural
.

..

production has made heavy use of pesticides and fertilizers. Together with
industrial production, this has caused significant damage to the environment in
rural areas. These issues are. important factors in impeding sustainable
20
21.

J997.9.12-18, held inBeijing.
National B~reau of Statistics of China, Fifth Population Census of China, 2000,

http://www.stats.gov.cn/tjgb/rkpcgb/. accessed on 2011.8.4.
- 7-

development in rural areas. We can pay that. if these issues cannot be resolved,
neither can China's ,real sustainable development be maintained. Therefore, I
have carried out research into the

sustain~ble

development of rural China as

part of my doctoral thesis.

There are many prior studies on the, development of rural China. However,
the studies of sustainable development in rural areas have often only focused on
a single field. Concerning the surplus of labor and the problems in 'transference
from 'the countryside to, the cities, Cai 22 , Wang 23 ,and Nie 24 have made
numerous studies. Zhang 25 andSu 26 in particular, have researched the ,issue of
an ageing population the rural pension' system in China. Due to the ageing
issues, pension insurance and health insurance are the most import issues in
rural China.

22
o

LiU

27

,

Zheng 28 , and Jin 29 are all the experts in this field. As for

,
,
Cai, F., 2007, Flowing Population in Transition China, Social Sciences Academic Press, 2nd' edition,

Beijing.
23

Wang, P., 2008, Research on the Transfer of Surplus Labor from Rural China, Northeastern Financial

University Press, Dalian.
24

Nie, H.l., 2006, Urban-:-rural Relations in Western China, China\Social Sciences Publishing House,

Beijing.
25

Zhang, Y.

G.; 20Q5,China's Pension

System under the Background of Populati'on Ageing, Southwest

University of Finance and Economics'Press, Chengdu.
26

Su, Ch. H., 2010,Economic Impact of Aging and Selection of Pension, Economic SciencePress, Beijing.

27

Liu, H. L., 2004, New Theory of Population Economics,China Economic Publishing House, Beijing.

, 28

Zheng, G. Ch., 2011, China's Social Security Reform and Development Strategies

(Old-a~e

Insurance

Volume), People's Publishing House, Beijing.
29

J!n, J., 2011, Study of the Medical Insurance Syst~m in Rural 'china, ZhejiangBusiness University Press,

, Hangzhou.
- 8"'

eco-friendlyagriculture, U 30 has done research into this over\ many years and
can be viewed as its exper1. Chen 31 and Ta0 32 have studied results in rural
energy consumption including actual energy and green energy technologies. To
research the sustainable development in rural China, these aspects are in
closely reiated to each other.

In other words,

any study should be

comprehensive and systematic, as just focusing, on one or a few sides of the
argument will not.be effective in dealing with the overall problem.

There are far too few comprehensive studies on sustainable development in
rural China.. The research ·group·at the Chinese Academy of Sciences has
,published a yearly report entitled "Report on Sustainable Development Strategy
of China 33" since 1999. These reports have mostly concentrated on topics of
urbanization and the, development of urban areas and rarely mention the

rur~1

, 'areas. There are some scholars who are trying to research rural sustainability
from the aspect of population, environment and resources, such

, 30

as

FU 34 , and

Li, W. H., 2003, Ecological Agriculture: The Theory of Sustain'able Agriculture and Practice in China,

Chemical Industry Press, Beijing.
31.

Chen,Y Q., 2008, The Use of New Energy in Rural China, Chinese Social Publisher, ~eijing.

32

Tao, Z. P. & Li, M. Y, 2007, What is the Limit of Chinese Coal Supplies:A TELLAModel ofHubbert Peak,

Energy Policy, 35(6).http://www.sciencedirect.com/science/article/pii/S030 1421506004290, accessed on

2011.6.13.
33'

Institute of Sustainable Development Strategy Research, 1999-2010, Report on Sustainable

DevelopmentStrategy of China, Science Press, Beijing.
34

Fu, Ch., 200,1, Research on the Reform and Majorlssues of Rural China, Shanxi Economic Press,

Taiyuan.
-9-

Zhong3~, but the results are far too simplified and not very comprehensive. Even

some scholars such as ZhOU 36 and Lin37 have produced more detailed studies
and these studies have adopted a theoretical method which lacks any empirical
research.

In order to makeup the lack which exists in previous researches, this paper
will attempt to research sustainable development in rural China in an integrated
and systemic way. In addition, I will attemptto sort out comprehensive factors
associated with rural' development .and study the ma-in factors towards
sustainable development. Moreover, this paper adopts a method which
combines both theoretical and empirical research. Furthermore,in some topics,
which are ICdmmonly with the developed countries,1 have taken a more
comparative analytical approach. These should be called the originalities of this
thesis.

1.3 Explaining Sustainable Development ,

There are many concepts concerning sustainable ,development in the
worldwide areas covering aspects at an

35

.

regional, local and

Zhong, Sh: Yo, 2007, Population, Resources andEnvironmental Economics, China Social Publishing

House, Beijing.
36

i~ternational,

,

Zhou,W. B., 2003, Sustainable Development of Rural China During the process of Mod~rniza~ion,

Hunan People's Publishing House, Changsha.
37

Un, F. Q., 2005, Research on the Sustainable Development of Rural China, Chinese Market Press,

Beijing.
-10 -

sector-sp~cific

level. One of them is' from "World Natural Conservation

St'rategy" 38 put forward by the International Union for the Conservation, of
39
Nature
which declares' that the basic relationship between all natural, .social,
. ,
;

,

'"

'

,

ecological and economic factors as well as the process of using natural
resources should be' examined so that the sustainable development of the world
can be assured 40 . The most widely mentioned concept is from "Our Common
'Future,,41 published byWorld Commission on. Environment and Development in
1987. This reportdefineq sustainable development as "developmer)t that meets
the needs of the present generation and, without hazarding the ability of future
generations to
intergenerational

meet their needs 42 ". "The
relationship

of

the

whole

definition focused on· the
debate' on ,developmental

, sustainability and emphasized the fact that if problems cannot be resolved within
one generation, then the whole model .for sustainable development is not
realistic.

In China, the government has 'formulated a document entitled "Chtna's
Agenda 21 - a White Paper on Population, Environment and Development in the

38

Ibid; see note 13.

39

Ibid; see note 12.

40

Pearce, D.'W.& Jeremy, J. W., 1993, World withoutEnd: Environment and Sustainable Development,

Oxford University Press, New York, p.92.
41

Ibid; ~ee note 14.

42

Ibid; see note 15.
-11-

,

21st Century,,43 in 19,94. This document summarized sustainable development
as determined by five major components in terms of five components of
population, society, economics, the rational use of resources and environmental
protection. In September 1995, the Fifth Plenary Session of the 14th CPC
Conference adopted "the Recommendations for Drawing up the Ninth Five-year
Plan of National Economy and Social Development arid the 201 OVision"44. This
document clearly stated that to achieve sustainable development, iUs necessary
to control the population, to conserve resources and to protect the.'environment.

In the traditionalstudyof modern economics, it is commonly used research
methods to start from the constraint subject. In orderto research the rural issues,
tht7Jconstraint subject is the reality of rural China anditis important to'focus on it.
Figure 1-1 shows the reality of rural regions.

Figure 1-1: The Reality of Rural China

43

Ibid; see note 17.

44

The Fifth Plenary Sessionofthe 14th CPC Conference, 1995.9.28.
-12 -

First of all, there is. a large agricultural population living in rural areas.
Secondly, due to a Ii'mitedland area per capita, there is a considerablesLJrplus in
labor, and agricultural production is mostly based on family-based operations.
Also, as industrialization has spread from the city and coastal areas to rural and
inland regions,energy security and industrial pollution problems have thus
occurred. Moreover, because of the outflow of labor force from rural areas, this
has caused pn ageing problem and a lack of social pension in rural areas. The
ageing problem has in turn put great pres'sure on rural China 's social security
system.

Figure 1-2: Three Aspects of Sustainable Development.

Figure 1-3: Five Main Topics of Sustainable Development

-13.,

Because of the differences between the urban and rural reginnsin terms
of ,economic develqpment, the ecological structure of t~e environment and the
social security system, China's sustainable development should not only be
intergenerational (vertical) but

al~o

be regional (horizontal). In addition, it is the

integrated relationship between the economic, ecological ~nd social fields that
need to be looked at carefully and considered ass~owed in figure 1-2. Therefore,
this paper attempts to examine sustainable development rural China in three
areas 'including economy, ecology and society. Furthermore, in regards to the
, 'previous three fields, I have selected five elements to be looked at. As figure 1-3
showed, these include agricl,Jltural production, labor migration, industrial
pollution, and the social welfare system.

1.4 The Thesis Structure and Research lYIethods

In this thesis,the previously mentioned five topics will pedivided into,tQe
five chapters. First' of all, China has a p,opulation' of over 1.3 billion and the
demand for food has thu$ put huge pressure on agricultural produ'ction. To meet
this demand .for food, the heavy use of pesticides and fertilizers has improved
land productivity significantly. A Survey by the Agricultural Ministry of China
has shown that China's arable land accounts for only 7% of the arable land in the
world, butf~rtilizer use accounts more than 40°Jlaof total world use. The average
fertilizer, use in China is about 400kg/ha and is far higher than the recognized

-14 -

r

safe quantity of 225 kg Ha in developed couRtries 45 .At the same time, the use
of pesticides in China's agriculture has reached about 1.3 million tons annually.
However, about 1 I 3 of the pesticides can beabsorbed by cropsc;lnd the left has
been left to· pollute .93 thousand square kilometers of arable land 46 .The
monitoring of vegetable wholesale market over 16 main cities in 2002 showed
that the overall detection rate of pesticide was 20%-60%47. It is far beyond the
corresponding detection rate for developed 'countries. Fertilizers and pesticides
not only directly. threaten human health, but also pollute the soil and water
sources whiledamagingeco-systems. Therefore, I will analyze the eCQlogical
agriculture in chapter 2.

In order to address poverty, China has insisted on industrializing its
.

.

economy ever since the fdundatio~ of the county 60 years ago. Especially after
economic reform and the opening.up policy of 30 years' ago, China's industrial
development has been developing rapidly. However, low-tech extensive
industrialization has been very damaging to the environment. Especially in
recent years, industrial pollution has also transferred to rural regions. As the
pollution control system' in rural China is weak, environmental pollution has

45

Du, Y. Y., 2009, Thinking about China's Food Safety Issues, Economic Information Daily, 2009.9.25.

46

Green Kunming, Three Types of Environmental Pollution in Rural China,

www.greenkm.org/html/200710/27/20071027154240.html •.2010.12.24, accessed on 2011.7.9.
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become a very serious problem~ There are more than 300 million rural residents
Who do not have clean drinking water and the mortality rate for cancer caused by
environmental pollution in rural China has sharply increased 48 . 'If appropriate
measures are not taken soon; environmental pollution will serioL!sly hamper the
sustainable :development of rural' areas. Therefore, I have examined the
question of the industrial pollution in chapter 3.

As industrial development and the living standards of' rural residents
improve, electricity consumption has increased and this has put pressure on
China's electricity supply capacity. Because the energy structure of China is so
heavily reliant on ,fossil ener9Y, such as coal and oil, this is not only the main
cause of serious air pollution and acidrain,but also can be not sustainable due
to the limit of supply of ,fossil energy sources. Therefore, the development and
use of renewable energy is an important issue and are which will be further
examined in chapter 4.

In rural China, because of the limited amount of arable land, there has bee~
a huge surplus in the labor force. The rural lahor force accounted for 60% of the
whole national workforce in 2009, and'the surplus in labor is estimated to be '
\

about 170 million in 201 0 49 . The problem of rural labor migration isan important

48

Ibid;' see note 47.
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and Economic Management Publishing House, Beijing, p.82,.
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issue for sustainable development. The sheer number of experts and studies
into labor migration problems are far too numerous to mention. Among these
theories, Lewis's· two..:sector theory is recognized as suitable in evaluating
China's actual situation and has been widely accepted by Chi~ese scholars such
as Cai 5o . However, beca'use the lapor force shortage hc;lS recently emerged in
coastal cities, many scholars believe that China's economy has reached the
Lewis turning point. In chapter 5,1 will examine this issue.

Inter-regional labor migration has caused an ageing problem in rural areas.
As shown in chapter 6 section 6.1 ,compared with 1982, the ageing rate in rural
areas has increased from 5.0% to 7.500/0. The ageing problem in the cities has
also increased from 4.68% to 6.670/0 in the same period. this shows that the
ageing problem in rural China is not only the most serious, problem to affect the
countryside but is also the fastest

developi~g

one. Because most parts of, the

rural regions have not established asocial ageing insurance system, .and .the
new rural cooperative medical care system is stiHin its pilot phase, compared to
the cities, the ageing problem in rural areas has brought greater added
pressures. In chapter6, I will examine the pension systemin.ruraIChina.

This paper will discuss the main problems affect China's deveropmental
sustainability by comparing research and field survey methods. With regards
/
Cai, F., 2008, Lewis Turning Point: A Coming New Stage of China's Economic Development, Social
Science Press, Beijing.
50
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eco-friendlyagriculture and a social pension system, and given that

Japanis

both representative of a developed country and has features more closely
related to China, the examination of Japanese re~earch methods has been
adopted. As for industrial pollution, I have selected a chemiqal plant and have
carried out field research into the groundwater contamination problem. In order,
to look into renewable energy, I chose a wind power electricity generator to show
that wind power is one of the sustainable, energy sources' that can be used in the
futurec in, China. Concerning the labor migration issue in chapter 5, I have
empirically surveyed 300 migrant workers with questionnaires in'Shenzhen and
analyze it in this paper.
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Chapter 2:

Sustainable Agricultural Development in Rural

China: The Way of Addressing Agricultural Pollution
2.1 The Production and Pollution of Agriculture in. Rural Chir<a

In the last century, the world's population grew rapidly~ Especially after
I

World War II, the population increased from about 2.5 billion then to 6.8 billion 51
which it is now. The rapid population growth caused a rapid demand in the
growth of agricultural products~ To meetthiscontinuous.ly increasing demand,
agricultural production was under tremendous pressure. Given this background,
so':'called modern agriculture made. wide use of chemical fertilizers and
pesticides and mechanization in agriculture was promoted as the. means by
which agricultural production would be improved significantly.

Inmost industrially developed countries, the shortage of' agricultural
products has been resolved by modern agricultural production methods.
-Furthermore, based on the vast land area,former colonial countries, such as
United States and Australia have become the world's major exporters of
I

agriculturalprqducts. Developing countries have these countries as

a template

for modernizing their own national agricultural industries. In China, due to a huge
population of over, 1.3' billion and the demand for food has thus· put huge

51
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accessed on.2012.1.7.
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pressure on agricultural production.

To meet this demand for food, the heavy use of pesticides and fertilizers
has improved land productivity significantly. A Surveyby,the Agricultural Ministry
of China has shown that China's arable land accounts for only 7% of the arable
land in the world,· but fertilizer- use accounts more than 40 % of total world use.
The average fertilizer use in China is about 400 kg/haandis far higher than the
recognized safe quantity of225 kg/ha in developed countries s2 . At the same time,
the use of pesticides in China's agriculture has reached about 1.3 million tons
annually. However,about 1/3 of the pesticides can be absorbed by crops and
the left has been left to pollute 93 thousand square kilometers of arableland 53 .
The monitoring of

vegeta~le

wholesale market over 16 main cities in 2002

. showed that the overall detection rate of pesticide was 20 %

......

600/0. Itis far

beyond the corresponding detection ,rate for developed countries 54 • Fertilizers
and pesticides .not only directly threaten human health, but also. pollute the soil
and water sources while damaging eco-systerT,ls. How to achieve susta'inable .
agricultural development has become a huge issue for rural areas.

52
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2.2 Research on, the Sustainable Agriculture

2.2.1 Agricultural Production and Land Management
.

.

When examining the question of sustainable agriculture,. it is essential that
the productivity factor be investigated fully, for not only ,is the crop yield of
agricultural land important withregards meeting the

h~ge

nationwide demand for

food, but also the sale of produce is what provrdes agricultural workers with their
main income. The kind of land system employed is crucial in determining how
successful crop production actually is. After the founding of the People's
Republic of China in·· 1949, the Chinese government passed "The Agrarian
Reform Act"

55

which altered landownership thus taking land away from the

landowners and, giving it directly to the farm workers. Since then, the Chinese
central government has organized agricultural production into individual smaller'
groups of workers most commonly referred to as communes, collectives or
cooperatives.

During the aforesaid period, the distribution of water to farmland was the
responsibility of a group charged with conserving water that basically increased
the land which had to be irrigated 1.25 times from 1952 to 197856 . As a result of

55
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this, agricultural production was improved and despite a three year period of
natural disasters, it was possible to meet 'the minimal needs in the nationaldemand· for food. In addition to this,the communes' were able to raise around
RMB 80 billion which was the amount required. to kick start China's
industrializaUon programS?

However, the system of collectivization began to show a number of flaws in
it astimewent on. Underthe communal system it was extremely hard to monitor
quality and quantity of the work carried out on the

farms~,

The equal distribution

of land had severely dampened agricultural workers' enthusiasm for working on
the land. This can'be seen in the limited growth rate in China's agricultural.sector
from 1952 to 197858 , showing a mere 2.9°,.fa(9). In respect of increase in workers'
pay between 1952-78, the net per capita annual ihcomeonly came to RMB

2.88 59 .

'

As partofa post-'78 land reform program" the communal system was
changed over to the family contract responsibility system. Since then, it ha~
been identified as a cornerstone in Chinese economic' policy. towards the
countryside. Under the contract system, the principle of stated owned farmland

http://www.cass.net.cn/zhuanti/y_party/yc/yc--.f/yc_C074.htm. accessed on 2010.5.13.
57
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)

gives way to the- principle of farming families 'owning their land. Based on this
system 60 , farmers are encouraged to sell surplus' produce on the. open market
and a small percent can be turned over to the state, thus they are able to keep
the rest of the profit for themselves. Therefore this new system managed to
change the productive unit from a collectivized one to a family run model.

Under the new system, workers developed a greater enthusiasm for their
jobs. This yielded more favorable results in China's agricultural

production~

Farming families had been. given· the opportunity ,to decide what control they had
over the kind of crops they produced; Therefore greater yielding crops produced
an improvement in income. Naturally, the freedom to sell excess produce at the
market made it possible to increase theirincome. This also had a knock on effect
.

,

on the industrial sector as well. It has been proven that after the adoption of the
fami'ly based system, agricultural output rose 4.80/~ to 7.70/061 ~ Agricultural growth
rose in' output fromRMB 140 billion in' 1978 to RMB 800 billion in '90,an
increase.of 4.73 times, and during the same period, net per capita income
increased 4,3 times in rural China 62 •

. However it must be said that due to increased industrialization, the' system
is no longer suitable for rural communities in China. First of all, small scale

60

In fact, :nooronly a verbal agreement existed.
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-farming is causing an obstacle to large scale modernization. Under the family
-based system, it is difficult to mechanize agricultural production. After China's
membership of,the WTO, China lost its advantage in the agricultural sector as
traditional methods are labor intensive and tend to push the price of agricultural
produce up. Of course,China'faces competition from, countries that already use
wide scale mechanized production in agriculture63 •

Another point is that the present ,system puts workers in a weak position
when doing business on the free market. The variance in pricing for a single
product is' enormous. As aresult, agri'cultural workers must

content themselves

with Whatever the going rate for a single product may be on the' market.
'Furthermore, it is impossible for individual farmers to conduct the kinds of
consumer surveys that some of the big producers use in order to meet the
demands of the market. In' fact, the lack of such information has led toa lot of
waste in the agricultural sector.

Finally, the family based system hinders the market allocation of land
resources which are not being fully utilized. As the land provides not only job
security, but also steady income, welfare and pension security, it is not hard to
see why a farm worker would not give up the right to tenancy of the land. Even
though a great number of agricultural.workers have migrated to the towns and'
63
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Economic Publishing House, Beijing, p.152.
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cities, they would rather leave the land abandoned than give up tenure. There
again,for those workers who wish to expand their business and develop into
largescale producers, the existing system is even more ofa hindra~ceto them.
Some researchers and experts in this field such as WU 64 and ~hOU65 have
studied the alternatives. It must be stated', however, that for agriculture to
maintain ahY crediblesustainability," agr-icultural pollution must be avoided.
Agricultucal 'development i~ SQ closely tied up with maintaining the natural
balance with the ecosystem. Modern agricultural methods make a considerable
impact on the environment. Sustainable agriculture should ensure supply as well
as protect the environment. The big question remains how can sustainable
agricultural development be maintained in China's rural areas?

2.2.2 Agricultural Pollution and the Sustainable Agriculture

To meet this demand for food, the heavy use of 'pesticides and fertilizers
has improved land productivity significantly.

Fertilizers and pesticides not only

directly threaten human health,but also pollute the soil and water sources while
damaging eco-systems. A' Survey" by the Agricultural Ministry of China

has

shown that China's arable land accounts for only 70/0 of the, arable land in the
world, but fertilizer use accounts more than 400Jd of total world use: The average

64WU, Sh. L., 2006, Agri~ulturalDevelopmentin Rural China: Systematic Analysis and Empirical Study,
Shanghai Financial University Press, Shanghai, p.134-151.
,
"
"
65 Zhou, Q. R, 2004, Property and Institutional Change: Research on the Experience of China's Economic
Reform, Peking University Press, Beijing, p.38-72.
'
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\

I

fertilizer use in· China is about 400 kg/ha and is far higher than the recognized
safe· quantity of 225 kg! Ha in developed countries 66 . At the same time, the use
of pesticides in China's agriculture has reached about1.3 million tons annually.
However, about 1 /3 ofthepesticidescanbe absorbed by crops and the left has
been left to pollute

93

thousand square kilometers of arable land 67. The

monitoring of vegetable wholesale market over 16 main cities in 2002 showed
that the overall detection rate of pesticide was 20% -60°Jla.lt is far beyond the
'corresponding detection rate for developed countries 68 . Fertilizers and pesticides
not only directly threaten human health, but also pollute the soil and water
sources while damaging eco-systems. How to achieve sustainable agricultural
development has become a huge issue for rural areas.

"Silent Spring,,69 is recognized as the first work which advocated the
sustainable path to development. The author investigated the condition of the
,

,

expessive use of DDT and other pesticides and herbicides in the United States
ahd pointed out that the use of pesticides irreparably causes harm to the human
body and can even the entire ecosystem. This work made the world reflect on
conventional means to obtain economic growth and promoted some deep
thinking on the subject of sustainable development. The idea of sustainable

66
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agriculture has gradually been taken seriously.

'In order to resolve pollution problems caused by the agricultural production,·/
many industrialized countries have attempted· to adopt new farming methods
.instead of the 'conventional agricultural production methods. There has emerged
a variety of concepts and theories including those of Organic Agriculture,
Biological

Agriculture,

Natural

Agriculture,

Ecological

Agriculture

and

Sustainable Agriculture. They all reflect a strong desire for and exploration of
sustainable agricultural development even if the concept and content are
different.

In 1981 ,a large-scale organic agriculture symposium co-sponsored by the
,

."\

,

American Society of Agronomy (ASA), Crop Science and Soil Science Society
was held in Atlanta. As a result of the symposium, the document of "Organic
Farming: Current Technology and Its Role in a Sustainable Agriculture,,70 was
published. Almost at the same time·, groundwater pollutiqn had become
- increasingly serious· in the, European Community 71 member states due to
(

intensive use .of fertilizers and pesticides. The Netherlands, Belgium and other
member states started' the Eco-regional Methodology Approach to promote
cross-ecological, economic and sociological interdisciplinary approaches in

70
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71
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addressing this problem 72.

2.3 Sino-Japan Comparative Analysis of Eco-agriculture

Japan began to notice the need for· sustainable agricultural methods in
addressing this problem' earlier than the U.S. and EU countries. In the private
sector, Fukuoka (1913-2008) is believed to, be the founder of natural farming
.

\ )

m~thods'and

beganto try it as early as 1937. Since then he researched itfurther

by using the opportunity to work at the Kochi Agricultural Center and form a
/

system. Based on the natural famingtheory, he s~mmarizedthat it is important
to make full use of the inherent strength ofthe soil. Unnecessary fertilization had
caused land degradation and had weakened the regeneration. Through years of
research and practice, he published "Natural Farming - One Straw Revolution,,73
and "f3eturn to Nature,,74 and· some other ·boQks on the subject. The Japanese
government has taken sustainable agricultural development very seriously. This
county introduced and implemented a nUmber of effective policies and formed its·
own system.

Japan's agricultural operation model is family-based and

small~scale and so it is the same as China's in this respect.

In Japan, in addition to sustainable agriculture, organic, agriculture and
72
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ecological agriculture are two labels which are widely used. In this paper, '- shall
define what sustainable agriculture is and determine the direction of agricultural
development

a~

well as ecolpgicalagriculture and organic fanning in their

various and specific forms. The

Japan~se

government takes the promotion of

sustainable agriculture very. seriously and considers organic agriculture as an
effective method' to sustainability.

2.3.1 Technological and Financial Support

As the Japan's authority on agriculture, the Ministry of Agriculture, Forestry
and Fishery (MAFF) are in charge of implementing technical guidance in order to
promote the use of organic farming methods. According to the local climate and.
soil characteristics, MAFF set up an agricultural technology center on a
. countrywide basis 'which engaged in scientific and technological experiment9
into organicagriculture. It was intended to popularize scientific and technological
achievements among local farmers and agricultural organizations. At the same
,

.

I

time, the agricultural teGhnology center h'eldagricultural training seminars at
.

,

'

regular intervals for Japan Agriculture (JA) to train farmers who hoped to engage
in organic agricultural production.

In addition, MAFF configure assigned promoters of organic farming in
Agricultural. Bureau to each province. The promoters not only carried out
promotional activities but also provided farmers and organizations with pro-bono
- 29-

consulting

services.

Furthermore,

MAFF

set' up

organic

agricultural

demonstration sites throughout the country and provided financial 'subsidies for it.
In 2009, the number of demonstration sites was up toA? and financial subsidJes
reached 4.5 billionyen 75 .

Besides the central Government, local governments actively promote and
support local sustainable agriculture as well. Each prefecture has made a plan to
promote organic agriculture. Because organic products are exclusively certified
by the MAFF, local governments have adopted the term· "Ecological .Agriculture". '
The contents of "planning to promote organic agriculture" by local governments
have a lot in common place with MAFF.ln addition to detailed planning, each
prefecture has substantial input in providing ecological agriculture support
systems. Local governments support agricultural organizations and farmers by
engaging them in ecological agriculture by investing capital, providing training
f

personnel, consulting serVices and' other similar activities.

2.3.2 Support to Expanding' Market

In addition to the promotion· of production activities, the Japanese
government also engaged in expanding . understanding and recognition for'
organic products among consumer. In order to expand the .market for ecological

75
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producers, as the country's authority responsible for eco-agriculture, MAFF pour
great effort to expand understanding and recognition of organic products among
consumers.MAFF advocated the promotion of the organic agricultural products
through various channels and achieved encouraging results.· The web..;based
survey carried out by MAFF in 2007 showed that the recognition rate of organic
products had reached to 95%),

an~

nearly half of consumers wanted to buy

organic products on a daily basis 76 . The only problem was to get consumers to
accept the higher prices. Two thirds of consumers just·had to acqept up to more
than a thirty percent increase in the price of organic goods.

For the local government, they always help eco-agricultural producers to
expand the market directly. Firstly, the local governments have enSured
governmental purchase of ecological agricultural products and so for example
the cafeteria in all public schools should promote the sale of certificated products,
in return,governm'ent

agencies

theteforebecome

the

consumers

of

eco-agricultural ·products. Secondly, local Governments may host trade fairs
;inviting

eco-agriculture

producers,

agro-processing

enterprises'

and

supermarkets to help to establish a network. Meanwhile, .governments provide
places for

eco~farmers
\

-

and organizations to sell their goods and .develop
.

•

,

,

markets to promote the sal~ of eco-agricultural proqucts.ln order to increase

76
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local eco-agricultural propaganda, ,governments have allocated space to
promote eco-friendly agriculture on local government's website. In addition, the
governments send professionals to go to the major agricultural markets to
introduce the ,locally produced eco-friendly products.

To enhance consumer confidence, agricultural products are always labeled
with a record including the, information of using fertilizer and pesticide even with
information about' the use of fertilizers and pesticides can even' display the
producer's photos and contact details". In this way, governments provide support
inth~ three areas of production, circulation of products and the solution to

difficulties

and 'problems, encountered

by the

ecological

farmers

and

,organizations. This has made it possible for the farmers to focus on agricultural
production.
)

2.3.3 Eco-agricultural Certification

Certification is considered an effective method by which the sale. of
ecological agricultural goods can be promoted. On the one hand,it can increase
'l

consumer's recognition of organic products; on the other hand, it can encourage
producers to improve the product quality. Eco-agriculture certification in Japan
. can be divided into central governmental and locatgovernmentallevel as well. At
the central government, level, MAFF designated, the corporate association' of
Japanese Agricultural Standards (JAS) to develop a standard certification
- 32-

system for agricultural products. Compliant with the most strictly certificated
standards, under the premise ofther~ being no GM, foods" agricultural products
have to be cultivated for a period of 'three years without the use of chemical
Jertilizers and pesticides until the JAS·certificationcould be obtained.

The JAS' certification system is very strict and has a certified number which
remains smaiL On the contrary, local governments have thus established
eco-certification systems at several levels. I selected two case ~ of Fukui and
Chibadue to each of them is near to big city in t eastern and western Japan thus
.

\

has a great eco-agriculture market. In Fukui Prefecture, an eco-agricultural
certification. ?ystem includes .specially cultivated crops and eco-farmer crops.
Such agricultural products have reduced the use of chemical fertilizers and
pesticides by more than'SO%greater than the percent used by. conventional
cultivation methods in orderto pass Fukui Prefecture's "specially cultivated
crops" certification process. "Eco-farmer" Tsthe other certification which refers to
the agricultural worker or organizations that are engaging in soil management
and have reduced the use ofchemical fertilizers and pesticides by more than

20%) compared to conv~ntional cultivation .methods~7,. Besides Fukui Prefecture,
other local governments have adopted ecological farming certification systems
as' well. There are lots of common contents among them, for instance, Chiba's

77
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ecological farming certification system 78 .

The division of: eco-agricultural certification' has stipulated clear'targets for
farmers to work towards and for organizations interested in and committed to the
development of ecological agriculture. ~For the farmers who want to get JAS
certification, theysbould engage in cultivating crops without the use of chemical
fertilizers,pesticides and transgenic seeds for over three years. Because JAS
certification is so strict and the success of obtainihg. it is so great uncertain, the
farm'er should take quite a high risk. However, unejer t,he division of certification
by stages, they can apply for _local "eco-farmer crops certification" by firstly
reducing 200/0 their use of chemical fert.ilizers and pesticides which is relatively
simple. After they have proven to be success, they can try to apply for "specially
cultivated crops certification" and engage in reducing. the use. of . chemical
fertilizer and pesticide by 500/0.

The tw,o stages of success will give theeco-agriculturalengagers great
confidence to m-eet the challenges of JAS certification. Through these efforts by
stages, it is possible for JAS to increase the. number of farmers who engage in
eco-friendlyforms of agriculture. But in fact, it is still very difficult to obtain JAS
certification and so the number ,has not increased. In contrast, to this

78
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"eco-farmer" and "special cultivated certification" nave made great progress. For
instance, application for JAS certification remains at 13779 . However in Chiba
Prefecture, applications for eco-farmer crops certificationwentfrom164in 2002
t03116 in~008, and applications for specially cultivated crops went up from 568
in 2002 to 6190 in 2008 8

°.

2.4Concluding .Remarks

, Through my research into the Japanese government's strategies to develop
ecological agriculture, I have found that in China the government should support
'sustainable agricultural development in the following way:
I

Firstly, as family-based land operations and small-scale agriculture is the
general condition,that we find rural China, the f~mily-based land operation needs
financial and 'technical support by being provided with the initial capital
investment and technology development that is required in order to set
eco-friendly agricultural methods in place. Anyway, the farmers and agricultural
business organizations themselves are the fundamental carriers of development
of ecological agriculture. The small-scale farmers .and organizations don't have
enough financial power to carry out the research, so it is necessary to get
support from the governments. Without government's support in science and

79
, 80
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technology development, high ecological awareness and enthusiasm cannot be
converted into.production actions. Therefore) the Chinese government should
increase financial input and technological support in its 'promotion of sus'tainable
agricultural production.

'Secondly, as market 'demand is a prerequisife for production, the
government should conduct investigations into and manage to expansion .of the
eco-agricultural market. Using the market mechanism, the government can help
agricultural ft;lrmers to deliver and carry out sustainable agricultural production
and distribution through a planned 'and structured. sales system. In order to
format and promote eco agricultural markets, Chinese government should
. encourage governmental purchase of ecological agricultural products and
. ensure that the cafeteria of all public'schools, government agencies become the
consumers of eco-agricultural products. To expand the market of ecological
agricultural products, government should hold conference among farmers,
agro-processing companies and supermarket sales organizations,and through a
series of activities to format the netWork of production and marketing.

In'~hort,

because demand is the source of production, Chinese government should
provide marketable support to ecological farmers and organizations, and maKe it
possible for them to focus on production.

In addition, because certification is one of effective means to expand

-36-

ecological agricultural market, Chinese government should also establish a
multi-level' certification. system to help sustainable agriculture. It can not only
improve

~he

product's quality but also help formation of the brand and thus

contribute to high price..In China, because national income has been increasing
and consumers are become taking food security serious, there is no doubt that
the market of ecological agricultural products will be gradually expanded.
Reasonably high price and gradually expanded

m~rket

of eco-agricultural

'production will undoubtedly increase the income of residents in rural China.
Therefore, Chinese government should also establish a mUlti~levelcertification
. system. The development of ecological agriculture will no doubly become an
effective'means of poverty alleviation in rural areas..

Chapter 3: Research on Industrial Pollution in Rural China:
Seeking a Solution to the Pollution Incurred to the Farmers
3.1 Industrial Pollution in Rural China

Recently, with the development of industrialization in rural China, the
industrial zones and industrial parks have been emerging in' rural areas
throughout· thecountryside 81 . At the same time, because many high-polluting
enterprises have been emerging in rural regions,' the rural environmental
pollution incidents have appeared frequently. Especially water pollution is
serious. More than fifty percent of China's major waterways are heavily
polluted 82.ln rural China, 360 million people are using unsafe. drinking ,water
poisoned by pollution. Among them, 190 million rural residents are drinking
water in. those toxic substances exceeding the required safety standards 83 .
Water pollution, in

rural~reas

is mainly from three sources; the first is due to

excessive application of fertilizer and pesticides in agricultural production: "
second, due to lack of treatment facilities and managementof life garbage led to
,water pollution as well. The third reason is from industrial production in rural
.regions84 . However, China's water is mostly polluted by industrial wastewater
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Dexter Roberts, The Greening of China, Business Week, 2003.10.27.p.53.
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Central Government, Water Pollution Prevention Law, Ar:ticle 35.1984.5.11.

Chinese Central Governme'nt, Water Pollution Prevention Law, Article 36.1984.5.11.

and sewage, especially, the industrialfactorcontributed to 63.8% of the total 85 .

In fact, Chinese central government has been improving its attention shown
to environmental problems gradually. For instance, in the Environmental
institutionalsettings,30 years ago, China just established an Environmental '
Protection Office under the Construction Oommittee. The office became National
,,Environmental Protection Agency in 1987. In

2~09,itwas

upgraded to Ministry

of, Environmental Protecti'on ,led directly by the State Council 86 . The fact that the
institution in charge of'environmental protection went from an office to a ministry
reflects the Chinese government's "deepening ,concern for environmental
protection. The question is why rural environmental pollution problems have not
been effectively· curbed even though the government, has been paying more
atterltion to environmental protection?

Some scholars such as Ma 8? believe that China's financial investment for
environmental governance is not enough. However, during the tenth Five-Yegr
Plan from 2001, the centralgovernmentpledged to spend .1.3 percent of its
GOP on the environmental sector, with ,the majority of this money focused
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on pollution treatment and prevention. Some scholars such- asWu 88 believe'
that lack of environmental law is one of the reasons for China's environmental
degradation. However, through· the legislation, we can say that China is not
-lacking in environmental law. China introduced the industrial three wastes
discharge trial ?tandards in 1973. As the first environmental protection law, the
Environmental Protection Law (Trial) was passed· in ) 979. And since the
economic reform, the environmental protection system has been formed
gradually in

China~

Table 2-1: Key

Chine~eEnvironmental

Law

·The Air Pollution Prevention and Control Law (1987,amended in 2000)
·The Clean Production Promotion Law (2002)
·The Energy Conservation Law( 1997)
·The Enyironment9 1 Impact Assessment Law (2002)
·The Environmental Noise Pollution Control Law (1996)
·The Solid Waste Pollution Prevention Law (1995)
·The Marine Environmental Protection Law (1982, amended-ih 1999)
·The Radioactive Pollution Preventionand Control Law (2003)
·The Water Pollution Prevention and Control Law (1984, amended, in 1996)
·The Wildlife Protection Law

(198~)

Source: RichardjJ. F.& Zhang, H.J., 2003..

Wu, J., 2004, On the Reform of Environmental Management System in China, Environmental Protection
'
Journal, No.3.
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Some scholars such as Eric89 believe that China's environmental legislation
has. been developing continuously; China's environmental problems cannot be'
resolved because .Iaw enforcement has been weak. In order to find the real
cause of environmental pollution in rural areas,

empirically investigated a

chemical' company and analyzeditin this paper.

3.2 Field Survey ofa Chemical Plant's ,Water Pol,lution

3.2.1 Overview of the Survey

Through the survey of achemical company, this paper seeks to: 1) realize
the station of industrial water pollution in rural areas; 2) find out the reasons for
long-term unresolved pollution; 3) give reasonable policy. suggestions for
pollution control in rural China. I have' carried out a survey on a chemical
company in July, 2010. rinterviewed the factory managers and factory yvorkers,
a -number of villagers living near the factory, the local Environmental Protection
Agency

~fficers,

local hospital experts and the chemical industry expert. This

paper adopted
two survey methods including: 1) field observation, to understand
,
•

-

.

\

•

,

the actual plant pollution; 2) individual interviews: Even the information from only
one company is not enough; I hope to realize the reasons of industrial pollution
, with-the analysis ota typical company.

89

Eric, Z., & Jennifer, L.T., 2004, Beyond the BureaucracY,an East'GateBook, New York, p.98.
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In this chapter, the object of the survey is Hua Chemical Company. It was
start~d in 1996, after ten years of establishment, it developed into a big

enterprise which has 1,,600 employees and 510 million RMB sales in 2006, and
became one of the corporate major tax payers for local government. As the
biggest maker of DSD acid, the output reached 30 thousand tons per annual.
Mo~t p~oducts

are exported to. developed-countries such as European nations,

America and Japan. It m~ets over 60 percent of the globalDSD acid needs.
DSD acid is the commodity name of 4,4'-diamino-2,2'-stilbenedisulfonic acid and
a necessary- dye and pigment intermediary.

The raw materials are nitro-toluene,

g

sulfuric acid and caustic soda o.

Carrying the questions of how. productions of DSDacid damage the
environment, I consulted the expert of chemical department of Zhanjiang Normal
University. The production of DSD acid concludes mainly three steps of nitro
toluene ~ulfurnation, oxidation and reduction. The materials are highly corrosive
and the products usually contain, toxic contaminants such as formaldehyde, ,
benzene and heavy metals. Due to the water media oxidation process in
production, there are problems,in the process which are unstable, difficult to
control, havepoorresponse and cause extremely serious pollution. Especially in
w9ter pollution, about 30 tons of high polluted water will be. discharged during

90

HPof Hua Chemical Group, http://www.hua-chem.com/productlhgindex.htm.accessed on 2011.6.2.
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the production of one ton of DSD acid. However, it i,s a big ,issue in resolving this
pollutionandthere isn't anyreal technical solution. So production of DSDacid is
prohibited in most 'developed countries, and they imported the products from
developing countries where there is a lack of environmental protection.

For these reasons, this product has a large

mark~t

in the world and

therefore it is very ,profitable. However, in fact; the, profif is on the loss of
I

agricultural 'production and the health of local, residents. Based on the
informationofHua chemical group, the production of DSD acid reaches 30thousand tons and 30 ton waste water for each product, this company
discharges 1 ,3~0 ton waste water every day. However,' the waste of other
products is not included. Itis easy to image how this company damages the local
environment.

3.2.2 Field Observation :

Hua Chemical plant is located in Dongguang County, Hebei Province and
here is the North, China Plain, one' of the most populated :areas in China. The
North China Plain is China's second widest plain, and the population reaches
450 million. It has an area of about 310 thousand square kilometers and is one

of the largest agricultural regions. The production of grain and cotton accounts
for ·18.4% and 40.0% of China's total output. The coastal area is also one of the
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most important sources of seasalt91 •

Even though many rivers flow 'through the North China Plain such as
the Yellow River, the Huai River and the Hai River, but the anural of water is less.
The water volume in this region is only 335 cubic meters per capita annuallyand
,

I

less than 1/6 of the countrywide average. So groundwater has become an
important pillar for sustainable economic and social development in this region.
Currently, most cities in the North China Plain are relying heavily on groundwater
and the share of groundwater has reached more than 70% of the total water
supply;

The factory is

abo~t

3 km far from southern DongguangCounty and 'next to

State Road 104. There are several villages around the factory and a
kindergarten is next to it ju~t separated by awall.:There is a riv~r between the
factory and State Road. The river flow is dark and it smells bad. Behind, the
factory, there is a river about one km far behind the .factory and it flows to. the
Xuanhui River, which flows across hundreds of villages and into the Bohai Sea.
There are several ponds next to the factories and the water is dark and smells
\ bad as welL A villager working in the farm told me that these are sewage storage
tanks from the Hua chemical company. There are pipelines buried underthe soil,

91

Ministry of Land and Resources of China,

http://www.mlr.gov.cn/xwdt/jrxw/201110/t20111027_1017726.htm. accessed on 2012.1.7.
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and the chemical factory emits waste water on rainy days or at night. The waste
water has seriously polluted the rivers and groundwater.

. 3.2.3 Interviews the Related Staffs .

Villager Survey:,

The river used to fill the water source originally, one villager told me, but
since the chemical company came and emitted waste water into the river, the
river has been polluted and ithas caused.a reduction in crop yields. According to
villagers, Hua chemical grol:Jp·· has caused pollution problems on many
-

.

occasions. ,One of the villagers seemed to be frightened, and he said: "The
sewage plant was horrible." They ,irrigated land once in 1999 with the river '
polluted by Hua Chemical Company, and crops died. The villagers made a video
of that, and then petitioned the local government to resolve the problem. Finally,
Hua Chemical Company was forced to make compensation of 70 thousand RMB.
The residents of Xu village told me that the plant's pollution damages not only
I

the crops but also livestock.

,As local drinking water totally depends on the groundwater, the company's
chemical production damaged the health of local people. According to a local
villager, Hua chemical plant has been polluting the water for many years since
its foundation in 1996·. Initially, because they did not know the harm that the
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chemic~1 pollution caused, they just noted thatthe air had become thick and the)

riverwaterdark. However, two years later,they found that not only was the river
totally black and choking, but even 30 meters-deep underground,it had became
yellow and smelt bad. They had to drink the water, and sometimes waited fortwd
days until the color had changed. A middle-aged farmer said that shallow- wells
could not be used as drinking water at all. \For that. reason, Hua chemical
company dug several 300 meter deep wells for the nearby villages. Even the
\.

wateris from so deep ground, it is slightly brown in color.

The Xiaoxing villagers said that'since Hua Chemical Company moved to
their village and polluted the water source, the number of cancer patients has
increased. According to the villagers' statistics, several dozens cancer patients
i

have been discovered in the nearby villages in recent years, and many of them
have died. Many residents of nearby villages had developed cancer. The
villagers said that if you go to Cangzhou hospital, you will see that most

~ancer

patie,nts are from Dongguang County. Besides cancer,in Dongguang County,
the incidence of femoral necrosis 'is much higher than the surrounding counties.
In addition, other strange diseases have begun to appear, especially the
,occurrence of several children being born with deformities.

The villagers have complained and petitioned repeatedly,

but the

government has not resolved the problems. The pollution problems here have
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been also exposed by se.veralmediaoutlets.But this has not been of any help in
solving the· problem. So there is no change in the problem of pollution here.
, Villagers have decided to resolve the problems by themselves and attempted to
prevent the pollution. frpm -business activities on several occasions. So there
have been several conflicts between ,the corporation and the residents. As a
result, County Public Security Bureau (Police Office} has ended up mediating
and detaining the organizers. Therefore, the villagers have lost confidence and
hope for a solution to their problem. They only told me what they hadreported to
the Deputy Prime Minister, which is to" say the problem would have to be
resolved or, it wouldn't work. ,

Hospital Survey:

After that, carrying the prevalence of cancer, I visited Dongguang County
Hospital 92 andCangzhou People's Hospital 93 • It seemed that they were
reluctant to submit specific figures, but through interviews .ofseveral hospital
staff, I came to

a

conclusion: In Dongguang County, the incidence rates of

various types of cancer has soared in recent years" and the cancer incidence
rates of this county are far more than in surrounding counties.

92

Address: Eastern Fuqian street, Dongguang County, Cangzhou City, Hebei Province.

93

Address: North Main,Street 20, Canal Zone, CangzhouCity, Hebei Province.
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Survey on the local EPA:

Concerning the pollution fromHua chemical company, I visited Dongguang
County Environmental Protection Agency and interviewed the executive officer. /
He said that the. company did have pollution problems. As a petition had been
received on many occasions, EPA and county government communicated and
coordinated with the Hua chemical>corp()ration. Eventually, the company bought
sewage treatment equipment and solved the pollution problems. The enterprise
treats the sewage and then pumps it to a sewage treatment plant to be treat E3 d.
So there is no problem with the final discharged water.
The executive officer told me th,at because pollution control targets for this
compa~y ar~lower

than the requirements of the Government, the State

Environmental Protection Administration and the Provincial Environmental
p'rotection Bureau have not found any problems. When I asked about the
problem of the high incidence of cancer and other diseases among local
residents,the executive officer showed.me an investigation report. from 2007
conducted by the Department of Environmental ,Protection of Hebei Province. It
clearly stated that the· incidence of cancer in Dongguang County is lower than
the national average.

Through the investigation conducted by the EPA of Dongguang County, It
can be sure that the Hua chemical company does not have pollution problems.
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Even assuming that the problems were resolved after the ,sewage treatment
plant had been established, nevertheless the' county's sewage treatment plant
was only built in 2005, which is ten years after the foundation of the chemical
plant. In other words, the pollution problems have existed for ten years.
According to experts, 30 tons' of highly polluted waste water' will be emitted due
to production of each ton ofDSD acid. The company produces 15,000 tons DSD
i

'

.

acid annually, and ten years of production of DSD acid has already had
discharged 4.5 million tO,ns of highly polluted wastewater. This means that the
company has already. caused extremely serious damage to local water
resources. The other problem iswhetherthe pollution problems have been really
resolved or not. Bea~ing this in mind, I tried to visit the company. However, I was
refused an interview when I contacted the company and described the
investigatior I was carrying out. Therefore I decided to' interview some
employees tounderstand,the situation more clearly.

Employee Survey:

According toone of the plant's workers who asked that I not disclose his
name, the factory purchased the devices for sewage treatment. However, these
facilities will he operated only during checks by the Environmental Protection
Agency or their correspondents. Afterthey leave, the operation will be stopped
because running costs aretoo high. In addition, one worker said that the factory
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planned to establish branch. plants in other regions, but failed several times to
invest because of pollution problems.

3.3 Survey Analysis

Through on-site observation and survey of relevant personnel,we can see
that the chemical plant caused .greatharm to the local environment, especially
the water source. However, why'could not the problem of pollution be effectively
resolved given the indisputable evidence? Based·· on the survey, we can
conclude that the reasons are as follows:

3.3.1 Environmental Law and Enforcement

The environment protection law is vague and this makes it difficult for law
enforcement. However, China already has a groundwater protection law system,
including "Water Law", "Water Pollution. Prevention Law,"i "Water and Soil
Conservation Law" and "CityWater Regulations". These laws provide a number·
of measures for the protection of groundwater resources. However, these laws
generally focus on how to ensure the supply of groundwater, not the protection
of grQundwater quality.

At the same time, although some laws mak~ provision for water pollution,
these provisions are too vague and limited. For example, to prevent groundwater
pollution, the "Water Pollution Prevention Law" has made the following
- 50,.

provisions: Prohibition of the emission of waste containing toxic pollutants, of
.sewage including pathogens and other yvaste from· tne seepage of wells,

se~page pits, fissures and caverns 94 , and the prohibition ofthe transportation or
storage of wastewater containing toxic pollutants, incl,uding pa!hogens of
sewage and other waste using ditches and ponds without anti-leakage.
measures 95 . However, the law has not clearly defined groundwater quality~

3.3.2 Beyond the Bureaucracy

In China, since the officials are often keen to develop the local economy and
even seek personal gains, it is common that. the local

go~ernment

protects the

polluters.. The ,locaL governments in rural regions have· often viewed the
economic development as its prioritytask. In order to develop the local economy,
they diffuse investment widely but pay less attention to its environmental impact.
The environmental management of local government is not strict. On the one
hand,'they are environmentally aware about business site-settlement. On the
other hand, if enterprises have pollution problems, the local government often
condones it and even takes the attitude that the enforcement of environmental
protection should not hinder the pace of economicdevelop.ment.

94

Ibid; see note 83.

95'

Ibid; see note 84.
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At the same time, because heavy polluting enterprises often manage to
forge relationships w,ith the local officials by giving shares or positions to them, in
return, officials provide information concerning environmental checks from the
SEPAto polluting

enterprises~

Once the inspection teams have arrived, the

enterprises manage to address the pollution problem,s and meet the standards.
However, when the 'inspectors leave, they often continue to fail to meet the
pollution standards which would ,put heavy cost burden on them. Some local
governments even refuse to cooperate with the State Environmental Prot~ction
Administration ,(SEPA)

in

punishing

factories

which

caused

pollution.

Furthermore, local officials' often pressure the EPB to ignore pollution from
enterprises.

In addition, because

environ~ental

officials are subject toloeal government

economics, the central Ministry of Environmental Protection law enforcement
cannot be carried through to the final stage of the process.

In China, the State

Environmental Protection Adm'inistration (SEPA)is the chief architect ofnational
environment protection standards, regulations and laws. It is responsible for
supervising the implementation of national laws at the nation'al level. However,
implementation is overwhelmingly

~IQcal

issue. Local .environmental protecti9n

officials are responsible for the enforce,mentof the environmental regulation of a
regional level. However, the EPB holds a dual allegiance to the,SEPA and the
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local government. On one hand, they are branches of the SEPA.On the other
hand, they depend on the local government for financial support. Their salaries
and office maintenance fees are all from local fiscal expenditure. So even if the
Environmental Protection Bureau attempt to enforce environmental regulatioms,
they have to consider how it influences the local officials.

3'.3.3 Transfer of Industrial Pollution

In the context of economic globalization, ,transnational pollution has become
one of the factors of environmental damage in rural China. In the context of
industrialization and abstract investment in rural areas, many companies haVe
transferred· their production bases to the rural industrial zone i'ncluding many
heaVily polluting enterprises. One of the very important sources of pollution
enterprises in n"ral areasi$ from heavily populated cities. In order to reduce.
pollution pressures, the Gentral cities began to evacuate the seriously polluting
plants. This makes the seriously polluting enterprises. spread out from urban
areas to rural regions, thus many rural areas have begun to become industrial
areas with their own polluting problems 96 .

Another source of pollution from enterprises is that of the· developed

96

Zhang, Z. Q., 2007, Thinking of Laws on Rural Industrial Wastewater Pollution Control, Journal of Anhui

Agricultural Science, 35 (3).
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97

industrial countries .Witheconomic globalization and international production
division, cross-border pollution is increasing. On the one hand, because the
regulation of industrial pollution in the advanced industrial countries is very strict,
many heavily polluting enterprises in these countries have selected to transfer
operations to developing countries where the environmental regulation is much
,

\

I

looser. On the other hand, because the production process of some products
has caused very sedous· environmental pollution, it is prohibited in developed
countries. So enterprises in developed countries have taken to importing their
goods from developing countries.

Due to a huge market and. industry clusters, China is one of the most
important locations for these enterprises. This has contributed to the country's
environmental problems and has made industrial pollution in developing
countries heavier. In China, especially in eastern rural areas, the rural economy
is relatively developed and local industrial enterprises have the production
capaqity to .meet the demands of the international market. So many chemical
companies have accepted the heavy production of pollution and

have~ecome

a

base- of high-pollution production. In the context of trade liberalization and
economic globalization, environmental problems are spreading worldwide. In

97 Jin,

L. Sh., 1997, the International, and Urban-rural Transfer of Environmental Pollution, China

Environmental Science, 17 (4).
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other words 1 economic globalization and the pollution globalization are part of
the same· process. Therefore, ,under the background of globalization,
researching China's sustainable development should 'deal with environmental
problems on the global scale.
"

3.4 Concluding Remarks

In order to achieve sustainable development in, rural China, solving the
environmental pollution problem is one of the government's most important
tasks. First of all, China should change the economic growth mode by changing
I

the "treatment after pollution" model and· establishing pollution pr'8vention cfnd a
control system. The regional economic development plane should be based on
the' regional environmental agency. carrying out its. capacity to prevent pollution
from urban to rural areas. As for the examinatjon of site-settle industrial
production,. construction of high-pollution projects should be firmly banned in
rural ,areas. Especially with regards to the pollution that takes a .long time to
resolve such as groundwater, the examination. should be particularly careful. In
2002, the Environmental Impact Assessment Law was promulgated and became
the basis for environmental for project site, selection; In the future, local
governments should comply strictly in; accordance with law enforcement.

Secondly, improvement of legislation and enforcement is the foundation of
pollution. prevention and control. When we review the global situation, we can
- 55-

see Jhat the industrialized countries have also experienced the process of
,environmental pollution· resolution., These countries finally have achieved the
condition of economic development needed for appropriate environmental
protection because they have established a sound legal system. So China
should 'improve its environmental protection laws, especially in the context of
economic globalization, legislation, pollution indicators and should gradually
move closer to the position of move developed countries.

Thirdly, at the same time as improving the legislation, China should
establish strict enforcement and effective monitoring systems. Envi~onmental
protection and _company management should be put together, and the law
enforcement can then
environmentai

ensure that the production cannot go beyond

regulations.

SEPA should

strengthen

environmental 'law

enforcement on industrial enterprises in rural areas and carry out remedial
action for industrial pollution. Furthermore, ,the environmental protection agency
should monitor the emissions from industrial enterprises and crackdown the
illegal emissions. In particular, the SEPA should take some nationwide action to
resolve pollutiOn problems whicH strongly affected residentsih' rural regions. For '
the enterprises in which such pollution cannot be resolved technically such as
the Hua Chemical Company mentioned previously, its production activities
should be resolutely banned. If ,local government officials condone their
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'

production activities, the producers and connivance of government officials
should be severely punished.

Fourthly, the central government should establish an effective mechanism to
urge local governments to pay, more attention to environmental' protection.
Because local officials have played such a decisive role ih the decision-making
on

economic

development

and

environmental

protection,

enforcement

significantly depends on them. The central government should change the'
evaluation content of local government performance and view environmental
protection as its most importanttask. Especially for the rural governors, industrial
pollution control and environmental protection indicators should be an important
part of the appraisal index system and the necessary assessment of rural cadres.
. On the other hand, the central government should establish a mechanism for
environmental protection target responsibility and accountability encouraging the
local officials to engage in environmental protection work.

Finally, the Governm'ent . should increase investment on environmental
protection in rural areas. On the one hand, it is important to study and tormulate
environmental prevention and control planning according to the characteristics of
rural pollution, while, at the. same time,encouraging,pollution preven,tion
technqlogy development in rural areas and thus improving environmental
protection capability. On the other hand, because environmental officials are
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subject to local .gove'rnment for financial aid,' the central

Ministry of

Environmental Protection law enforcement cannot be carried out through to its
final stages to uncooperative local governments. To ensure that environmental
enforcement is independent, the central government should establish a special
I

salary fund for an environmental protection system by making the officials
economically independent from local governments. In addition, the government
in rural areas should improve the public education of cadres and residents to
actively participate in environmental protection.
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Chapter~ 4: Sus~ainable

Energy Supply for

th~

Development of

1

Rural China: Research on Wind Power
4.1 The Increasing Energy Demand in Rural China

Energy ,is the material basis ofhuman society's survival anddevelopll1ent.

Our. human' civilization has reached an unprecedented height today. "this was
\

based on great energy consumption during the early and middle stages of
industrialization especially in developed countries. Energy is extremely important
for economic development such as . modern .agriculture,

industry and

transportation. At the same time, it is used in our daily lives such as for cooking,
heating our houses and service facilities which also depend on energy heavily.
Therefore, we can 'say that no modern society or civilization would be possible
without a sustainable energY' supply.

In modern China, since th'e establishment ,of the new country in 1949,
I.

energy consumption has grown steadily. In particular, after the adoption of a
reform policy and an opening up of the economy to the rest of the world, China's
economy has developed rapidly.ALthe same time, as figure 4-1 showed, the
(

•

energy consumption has also increased sharply. Especially in coastal regions,
because the scale of investment in fixed assets has expanded and'the energy
supply cannot keep up with the increasing
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de~and,

the shortage ()f the energy

\

has become an acute problem as it which Pl:Jts' a halt to local economic
development98 .
Figure 4-1: Total Energy Production and Consumption of China
( Million Tons of SCE )
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Source: NBSG; China Statistical Yearbook, 2000,2005, 2010.

The gap between domestic supply and demand has made China change
from an oil importer in 1993, and its dependency on energy inlports is exp-e,cted
to grow over the next two decades. Some analysts estimate that China will need
to import about 60 percent of its oil and at least 30 percent 'of its natural gas by
J

2020 99 .

. On the contrary, the energy supply in rural China is extremely poor. For rural
residents, electricity consumption per capita isonly316 KWh 100. Furthermore,
nearly 500 million people: are Iivingwith~ut electric facilities 101 . Resolving energy

98 Jiang,Z.M.;
99

2008, Research on Energy Issues in China, AP Academic Press, London, p.132.

Erica, S;, D., 2006, China's Quest for Energy Security, Rand Press, Arlington, p.198.

100 '. Xinhua

Net, Energy Agency:

T~ Solve the Problem of Last 500 Million People without Electricity Power

by 2015, http://news~xinhuanet.com/energy/2011-07/09/c_121645384.htm, accessed on 2011.12.23.
101

National Development and Reform Commission, http://www.sdpc.gov.cn/gzdtlt20110711_422682.htm.
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security is a necessary requirement for improving a rural resident's livelihood.
However, on the other hand, with the Modernization of agricultural production in
rural areas, using agricultural machines ha,s gradually spread as table 4-1
showed, and this has also increased the demand for energy.

At the same time, 30 years of economy growth hc;ive improved rural
. residents~ living standards. As

t~ble

4-2, showed,

the: penetration of household

electrical appliances has gradually increased: This is another factor for the
,

.

energy demand increa'sing. Moreover, industrialization in rural China has also
developed rapidly. Industrial zones and industrial parks have been emerging
throughout the countryside. Rural industrialization has brought great challenges
to China's energy security. Energy security 'should be guaranteed not only for
improving rural resident~~ living standards, but also for the development of
modern agriculture and the promotion of industrialization in rural areas.

accessed on 2011.10. 4.
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Table4-1: The Number and Capacity of Agricultural Machine in China
Year

1978

1990

2000

2009

..

Total power(million KW)

11J49

28 /707

52 /573 .

87A96

Large Tractors(unit)

557 /358

813 /521

974 /547

3/515 /757

6/981 /000

12 /643 /696

17'1 509 /031

Small Tractors(unit)

i

1/373 /000

'.

'.

::

Diesel Engines(unit)

2/657 /000

4 / 111 /000

~/249/167

6/881 /174

Source: NBSCI China Statistical Yearbookl 1983-2010~
Table4-2: Housing Machine Per 100 Rural Households
Year

1990

1995

2000

2005

2008

2009

Washing Machine

9.12

16.9

28.5R

40.2

49.11

53.14

Refrige rcltor

1.22

5.15

12.31

20.1

30.19

37.11

----

0.18

1.32

6.4

9.82

12.23

,

Air Conditioner

,

Color TV Set

4.72

16.92

48.74

84.08

99.22

108.94

Motorcycle

0.89

4.91

21.94

40.7

52A5

56:64

Source: NBSC I China Statistical Yearbook/1990-2010.

Fossil fuels are China's main 'energy source. In particular, the proportion of
coal accounted for 70% of China's total energy' consumption 102. Burning fossil
fuels will affect the. sustainable 'development of society. On the one hard,
burning coal causes several types of emissions such as sylfur dioxide (SO 2) and
nitrogen· oxides (NOx) which are' two ,major air pollutants.. On· the other hand,
non-renewable fossil fuel resources will eventually dry up. The traditional fossil
102

See figure 4-3.
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energy~based energy consumption patterns cannot bE3 changed totally in :the

short term. As the core source of energy, it may still be used for some decades
to come, However, we should consider sustainable energy security. Firstly, fossil
energy's future supply and pollution control technology issues should be
consider. The second is the alternative energy development before the depletion
offossil fuels.

Renewable energy is one of the alternative energy sources to replace
traditional foss.il fuels. The expanding use of renewable energy sources., such as
wind, solar and biomass is considered one of the most sustainable development
paths. Especially, there isa China'svastterritory and very rich wind resources in
rural China. So developing wind power is one of the important choices in energy
security and sustainable development path for rural regions.

China's wind power electricity-generation .is developing extremely quickly.
•

' .

I

As will be shown in the following section, total installed capacity in China has
risen to rank fourth in the world at the moment. In addition,the new installed
investment in 2009 was over the United States and ranked number one in the
world. This is considered to be the result of powerful stimulus policies.

In this chapter, firstly, I will state the energy structure in' China, and point out
that d~pending heavily on coal is not sustainable due to the prospec.t of supply
capacity and air pollution. And then, I will make note of condition of the wind
- 63-

power development in China. Thirdly, I will research the China's·policy about the
wind power and classify this into three ways: energy policy, the creation. of a
wind energy market framework and the fiscal and financial support for wind
power generation. Moreover, to verify the roles of these policies,lhavedone.a
survey of a wind power company and have released the results for this paper.
Lastly, I will indicate what the Chinese sustainable energy strategy shpuld be.

4.2 China's Energy Structure and the Prospect

With about 30 years of economic development, as .figure 4-1il1

4~ 1

shown

energy- demand in·· China has been increasing rapidly. The total energy
consumption in 1980 wa~ about 600 million tons of SCE, and it increased to five
times of that to 3,000 million tones of SCE in 2009. Firstly, China's spectacular
economic growth is majorly responsible for its rising energy demand. With the
process of inqustrialization, especially. the development of heavy industries
including power, steel, nonferrous metals, building materials,oil refining. and the
chemical industry. This has· accounted for the majority of energy consumption
and has promoted China's energy needs which contiriLJeto grow.
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Figure 4-2: Energy Consumption Per Capita (2008)
(TOE)
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Secondly, the huge population and increase in living standards have
contributed to the rise in energy demand. Even though China has 1.36 billion
people, energy consumption per capita is still very low compared to the
developed countries. Figure 4-2 shows the comparison of energy consumption
per capita.

At the same time, the economic development of China has increased

, people's living standards. :80, the increasing in the use of household electrical
machines and vehicles has also led to the increase hl energy demand.

4.2.1. China's Energy Structure

China's energy consumption depends heavily on coaL A,!, figure 4-3 showed,
we can see that the share

103

Of coal

consumption reached to over 70 percent in

International Energy Agency (lEA), Energy Balance of the World Countries, 2009,
(

http://wwwjea.orglstats/index.asp, a?cessed on 2010.9.12.
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2009. Coal in China has not only been used for electric power generation, but
also in the industrial sector mainly in the energy-intensive industry such as
chemical, cement and steel. Besides, coal is also used directly in households for
heating and cooking.

The use of coal is the major reason for air pollution and acid rain in China.
Burning coal causes several types of emissions such as sulfur dioxide (SO z) and
nitrogen oxides (NO x) which are two major air pollutants. China has been
suffering from the damaging effects of acid rain and sulfur dioxide pollution. For
instance, acid rain formed from SOz covers about thirty percent of China's total
land mass 104. The emission of SOz is spread over 600/0 of the whole country105.
Table 4-3 shows S02 pollution in China's main cities. '
Figure 4-3: Share of Energy Consumption in China (2009)
Natural Gas,
3.9%

Source: NBSC, China Statistical Yearbook, 2010.

104

Wang,

F. & Li, H.F., 2005, China's Environment and the Challenge ofSustainab'le Development, Kristen

A. Day, editer, 2005, An East Gate Book, Armonk, New York, pp.76-77.
105

Eric, Z., & Jennifer, L.T., 2005, China's Quest for Energy Security, Rand Press, Arlington.
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To resolve these problems, China's central government has focused on the _
most polluted regions and has named it "Two Controlled Zones" 106. The
government has adopted an acid control plan in the "National Economic and
Social Development Tenth Five-Year Plan 107" in 2001. Based on this plan, the
central government would reduce sulfur dioxide emissions in 2005 by 200/0 to
that of 2000 108 . At the same time,China willstrive'to make more than 80% of the
cities'. dioxide air quality standards reach the secondary level in this area 109.
Because of the energy structure being based on coal it is the cause of the sulfur
dioxide pollution, the government has therefore come up with a plan aimed at
both the. supply and demand sides in resolving this problem.

Table

4<~:

S02 Pollution in China (2005)

City

Days over 150ug/m3

Days over 230ug/m3

Beijing

68

272

Guangzhou

30

123

Shanghai

16

133

Shenyang

146

219

Xi An

71

273

Source: NBSC, China Environmental Statistical Yearbook, 2006.

4.2.2. The Bottle,neck of New Coal-using Technologies
106

To control acid rain and sulfur dioxide in these zones.

107

Approved by the Fourth Meeting of the Ninth National People's Congress, 2001. 3.15.

http://www.people.com.cn/GB/shizheng/16/20010318/419.582.html.accessedon2011.8.1 O.
108

National Economic and Social Development Tenth Five-Year Plan, Chapter 15, Section 2.

109

Ibid; see note 75.
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New coal-using technologies could reduce the sulfur emission. If innovative
methods are successfully 'deployed, coal may largely define China's energy
path for at least the next·· few decades. On the contrary, without the new
technologies, just burning coal directly is not a sustainable path for China. These
technologies include Coal Washing (CW), Integrated Gasification Combined
Cycle (IGCC), Coal-To-Liquids(CTL), and Underground Coal Gasification

Coa,1 Washing (CW):

Coal' washing can produce an average reduction 'in sulfur emission of

290/0 111 . In China, 18% of coal was washed and it is assumed that this will grow
to 50% by 2030 112 . Even was~ed coal can generate less air pollution than the
regular type; it is still greatly polluted by this method.

Integrated Gasification Combined Cycle(IGCC):

One of the drawbacks of IGCC technology is that the gasification process
would not work at more than 100 meters above sea level. The other drawback is

110

Richard, H., 2009, Blackout: Coal, Climate and the Last Energy Crisis, New Society Publishers,

Gabriola Island, p.129.
111

United Nations, 1994, Energy and Sustainable Development Efficiemt Utilization of Ene~gy Resources:

Issue in the Transfer of Clean Coal Technologies to Developing Countries, Report of the Secretary-General,
New York.
112

Tu, J.. J., 2008, Modeling China's Energy Future: Climate Change, Air Pollution and Supply Security,

VDM Verlag, La Vergne, p.153.
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its high cost. The US Department of Energy has estimated a cost of $1,491 per

Underground Coal Gasification (UCG):

Th~

basic process is conducted by a controlled underground burning of coal

and then the combustible gas is collected on the ground surface. It can be used
to recycle the old abandoned and high-sulfur, high-ash and high-gas coal mines.
Because this technology is one of the alternative means of artificial coal mining,
it ,can prevent mining accidents. Besides, UCG process purifies gas in a
concentrated form and leaves the ash under the ground; it can therefore reduce
air pollution. China initiated several UCG trials, of which 16 are still ongoing.
However, technology is only practical if coal seams possess

sp~cial

properties.

They should be between 100 and 600 meters underground with a seam
thickness of more th~n 5 meters 114. There should be minimal discontinuities in
the seam, and no large water aquifers close by. The coal itself should have an
ash content of less than 60 percent 115 . Even though UCG is ongoing in China,
technology applies to only a small portion of China's coal reserves and it is
limited regards its wider deployment.
113

Ibid; p.137.

114

Ibid; p.138, see note 79.

115

Richard, J. F. & Zhang, H., 2003, Reaching Out to the Rule of Law: China's Continuing Efforts to

Develop an Effective Environmental Law Regime, William and Mary Bill of Rights Journal, No.11.,
pp.569-602.
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Coal-to-Liquids (GTL):

The basic process for eTl was developed at the beginning of the 20th
century and was used by Germany during the Second World War. In China, eTl
technology was welcomed and invested on a large scale by Shenhua Group,
which is the largest country-owned coal supplier. The key factor in the
competition with regards eTl is the cost comparison with oil. The cost of eTl is
about $67 to $82 per barrel depending on the price of coal and water 116.
Bec(3use of high projected costs,' many proposed plants have been canceled in
ehina~

It is assumed that these projects could be started once the price of oil

increases and coal has gained the through competition.
Figure4-4: China Coal Production Forecast, Reported Reserve
China coal production forecast, reported reserves
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Ibid; p.133, see note 79.
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Hook, M. & Werner,Z. &Schindler, J. & Kjell, A., 2008, Supply-driven Forecast for the Future Global

Coal Production, Contribution to ASPO, www.tsl.uu.se/uhdsg/publications/Coalarticle.pdf. accessed on
2011.10.1.
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Because 'China's energy supply depends heavily on -coal, concern about the
energy security are rooted in projections of its production capacity. Many
scholars have researched the coal production forecast in China. Tao and Li,
proved that the peak in China's production appears between 2025 and 2032.
Their analysis was based on the, Chinese government's official data applying
Hubbert's analysis method 118 . Other research from Hb6k, et.al has suggested
that the peak in China's production will be reached in about 2020119 . As figure
4-4 shows, based the .report, China's coal reserve may decrease sharply after
the peak of 2020. So they have forecast that the changing trend in the future will
be as follows. It will show that after the peak in 2020, coal production in China'
will decline steeply and it will cease finally in about 21 OO.The same scenario has
been suggested byZittel 12o .

Previous research has suggested that the peak in China's cpal production
would come between 2020 and 2030. The shift in 10 years is not important, but
the problem is: what will replace co'alas the main pillar of China's energy supply
after production' has 'peaked? Because of energy security issue.s and
envirpnmental protection concerns,China needs to gradually optimize its energy
structure. This is especially true of the large-scale developments of renewable

118

Ibid; see note 32.

119

Ibid; see note 81.

120

Zittel,W. J., 2007, Coal: Resources and Future Production, EWG-Paper No.1.07,

www.energywatchgroup.orgl...Ipdf/EWG_Report_CoaL1 0-07-2007ms.pdf, accessed on 2011.10.1.
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energy resc;>urces, which has recently become an extremely important strategy
for sustainable development. Renewable energy inc,luding hydro, biomass, wind,
solar, geothermal and o<?ean energy are important resources for sustainable
development. Wind, biomass, solar power, and hydro have the most potential for
use in technology currently available. Wind power development is especially
significant, and is rapidly spreading throughout the world.

4.3 WindPo~er: the Sustainable

~nergySupply for

China

Based upon reasonable speculations, the installed electricity generating
capacity in ,China will be about one billion KW in 2020. If calculated on the power,
structure and efficiencY,(383 grams of standard coal/ kWh) from 2002, China's
coal consumption for power generation will be nearly 14 million tons, and the
total coal consumption will exceed 30 million tons. At this time, China's coal
mining will be reaching" its limit, and over half of her oil will need to be
imported 121 •

4.3.1. Wind Power Development in China

China is rich in wind resources. According to a wind resource assessment,
the useful wind. power in China is about one billion kilowatts. However, because
ofthe intermittent feature, the cost of wind electricity is higher than thetraditional
121 Uang,

Z. P. & Chuang, X., 2005, Wind Power Concession: A New Mechanism for Guiding the Wind

Power to Large-scale Development, China ,Construction News - Sun Energy.
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material electricity. Even though the technical level in China lags behind the U.S.,
and the grid connecting wind power only began in the 80's, electricity from wind
generation· is developing rapidly in China. The total installed capacity tripled from
4.2MW in1989 to 12.2MWin 2008, ranking fourth in the world 122 .Asin the U.S.
\ and EU countries, wind· power development is receiving strong Chinese
government support.
(

. Table 4-4: Top 5 in Renewable Energy Capacity (2009)
United States

53..4 GW

China

52.5 GW

Germany

36.2 GW

Spain

22.4 GW
••

India

16.5GW

. Source: Th'e Pew Charitable Trusts, 2010.

Table 4-5: Top Sin Clean Energy Investment(2009)
China

$34.6billion

United States

$18.6billion

United Kingdom

$11.2billion

Spain

(

Brazil

$10Abillion
$7.4billion

Source: The Pew Charitable Trusts, 2010.

122

Chinese Renewable Energy Industries Association (CREIA),

http://www.crei~.net/?lnfors/detail/t/5/id/473.html.

accessed on2010,7.9.
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In recent years, the use of wind power has been developing rapidly
throughout the world. By 2009, the accumulative electricity-generating capacity
of wind power reached 157597 MW. In the United States and some EU countries,
the newly

i~stalled

wind power capacity has become second in importance only

to natural gas. Furthermore, because· of technological developments, wind
power electricity has become more efficient and is being developed on a larger
scale.

Clean energy utilizing in 'China developed rapidly in China. Table 4-4 show
that the installed renewable energy capacity of China increased to 52.5 GW and
almost the same as U.'S., Especially in 2009; China invested 34.6 billionUSD in
clean energy projects and took the top spot for the first time, putting the U.S.
which invested 18.6 billion into second place. We can see that clearly through
table 4-5. China has been building overseas markets, at the same time, working
hard to meet domestic demand .

. Within renewable energies, the development of wind power in China has
increased most dramatically. China's rapid economicgrowth requires enormous
amounts of energy. However, the traditional energy source in this county is coal:
Burning coal not only causes serious air pollution, it is also not a sustainable
energy resource. Pollution problems and increased environmental awareness
from its citizens has led the Chinese government to shift its attention towards
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renewable energy resources. Next to hydroelectricity, wind power is now the
second largest renewable energy resource in China. Figure 4-5 shows that from
2005 to 2009, the investment to winp power share the, most and it is over 70
percent.
Figure 4-5: Distribution of Investment by Sector in China (2005-2009)

Bio-fuels
3.6%

Source: The Pew Charitable Trusts, 2010.

China has a vast territory, a variety of terrains and an abundance of wind'
resources. It gives this country the physical conditions necessary to successfully
develop wind power. Electricity produced from wind-power was first connected to
, the Chines,e national grid in the mid ·1980's. At that time, most of these initiatives
were small-scale wind power farms and were funded by foreign grants or
low-interest loans. They were

mainly used for scientific research

or

demonstration projects, but not for commercial operation. About ten years later
in the mid-1990s, China began' to 'develop and generate wind power for its
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citizens. During this time, the government introduced the Cheng Feng Plan 123
and the Shuang Jia Project 124 to support wind power generation. Even though
China was constrained by its low technological level, .wind power was now being
promoted. Figure 4-6 shows that wind power capacity was just 146MW in 1997,
and it increased 5 timestd 764MW in 2004. However, the newly installed
electricity-generation machine's capacity was mostly lower than 100MW.
Figure 4-6: The Development of Wind Power Capacity in China
(MW)
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Source: The.Wind Power.net, 2010.

From 2003 to 2007, the Chinese government introduced an Auction System
for Wind Power Concession. Based on this .system, government-owned, private
\

and foreign companies have the same opportunities to do wind power projects.
Thus wind power election-generating projects in China absorbed the investment

123

This plan was launched by the State Planning Commission of China in 1996.ltsaim was to increase

localization rate of large wind turbine manufacturing, detailed policies include encouraging technological
research and cooperation with foreign enterprises.
124

This project was launched by the State Economic and Trade Commission of China in 1994. To promote

national industrial development, the commission selected 56 key industries and gave support to them. Wind
power industry was in it.
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not only from government but alsb from private and foreign companies, and the
investment. channel was expanded. Furthermore, after the mid-2000s, the
government introduced several policies to promote renewable energy, resulting
in a dramatic increase in wind-generated electricity. Figure 4-6shoV\ls that the
total installed capacity of wind power exceeded 25000 MW in 2009. The three
main energy policies that were introduced addressed energy policies, market
frameworks and financial support. These three policies are discussed

4.3.2 Renewable Energy Policies

i~

b~low.

China

In December 2007, the Chinese government released a White Paper on
energy titled China's Energy Conditions and Policies 125. This 'eight-chapter
paper firstly addressed the current status of China's energy conditions, its
strategies, and its goals for energy development. Secondly, it stated that the
government would promote energy conservation programs, improve energy.
supply capacity, and accelerate energy technology. Thirdly, the White Paper
indicated that the government would reform the energy supply and demand
system, and strengthen international cooperation in the energy field. Finally, but
most importantly, with the aim to build a cleaner and more efficient energy
society, the Chinese government addressed the importance of using renewable
energy. The White Paper emphasized that China's national energy strategy

125

Ibid; see note 78, accessed on 2010 9.11.
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should· focus on efficiency, cleanliness and safety. Asa result, clean energy
development was written into the national energy development strategy.

In ,addition, in August, 2007, the Chinese government released a plan for
the Medium and Long-term Development for Renewable Energy 126. Firstly, this
plah addressed the present situation of utilizing renewable energy. The progress
ofwind-powered electricity generation was highlighted and received a great deal
of attention: In 2005, the total amount of renewable energy utilized in China was
about 7.5 percent of the total national primary energy consumption.

The medium and long-term objective of China is to raise the share of
renewable energy to 10

perce~t

by 2010. By 2020, this share aims to be 15

percent. This will be achieved by fully utilizing technologically mature and
economically feasible renewable energy sources. Such sources include
hydropower, biogas,solar thermal, geothermal, and wind power.

To realize this ambitious target of 15 percent,the plan set priorities to
develop the renewable energy sector. With respect to wind power generation,
large-scale wind farms are viewed as the most viable option. As a result, the
Chinese government aims to accelerate wind energy technology research and
. increase involvement by private industry.

126

National Development and Reform Commission,

http://www.sdpc.gov.cn/zcfb/zcfbtzl2007tongzhi/t20070904~157352.htm. accessed
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on 2010.9,13.

The target date for wind power development was detailed in this plan. By
2010, the government aims to establish about thirty 100 MW-scale wind farms
and increase the installed grid-connected wind capacity to 5 GW. By 2020,
China aims to. increase the wind capacity to 30 GW.lnrich wind resource
regions such as Hebei, Inner ·Mongolia, Jiangsu and Guangdong, the
government will establish some large GW-Ievel wind power facilities.

To support the development of renewable energy, this plan also. addressed
the necessity of additional policies and measures. Firstly, the report stated that I,
the government needs to establish a stable market environment and improve
sustainable

demand.

Secondly,

because

the

cost

of

renewable

electricity-generation is higher than traditional methods, cost-sharing policies are
needed. Furthermore, the government should increase fiscal input and reduce
taxes for renewable energy companies. Finally, the government should support
additional technology research and increase involvement by private industry.

Market Framework Creation

In economics, the market is one of the effective· means to allocate resources
and distribute profit. As we know, China reformed its economy to marketable and
achieved remarkable economic development. So marketwise is bec0rrting the
first selection to in development of wind power as well. In the current ten years,
the Chinese government has enacted many laws to build wind power market.
- 79-

In February 2005, the Chinese Congress passed the Renewable Energy
Law127 . Article fourteen of this law states that enterprises are required to either
sign

a

grid~connection

agreement with

renewable

electricity-generating

companies, or to prove that they generate their own renewable energy. As a
result, companies connected to the national energy grid are now required to
consume part of their electricity needs from renewable energy sources.

At the same time,' in the Medium and Long-Term Development Plan for
Renewable Energy mentioned previously, the Government set a mandatory
market share target for non-hydro renewable energy electricity generation. For
energy producing enterprises which have a total installed power generation
capacity exceeding 5 million kilowatts, the share of non-hydro renewable
electricity should exceed 1 percent? by 2010. By 2020, this share will increase to
over 3 percent.

This plan established the demand for non-hydro renewable electricity in
China. In other words, large electricity grid enterprises and big traditional
electricity generating, enterprises were p'ushed into' the renewable electricity
market. Both types of companies have a surplus of money and have the ability to
either purchase or produce clean energy.

127

The National Congress of China, Renewable Energy Law,

http://www.npc.gov.cn/huiyi/lfzt/kzsnyf/2009-08/23/contenC1514455.htm. accessed on 2010.8.5.
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·As the competent authority in China for electricity, the State Electricity
Regulatory Commission released a file in July 2007 called the Monitoring
Measures for Grid Enterprises to Fully Purchase Renewable Energy Power128 . In
this file, the Commission listed detailed monitoring measures. Firstly, the
commission is to monitor whether grid companies purchase all electricity
. generated from renewable energy enterprises. Secondly, grid companies should
construct an access grid for renewable electricity farms, and ensure that the
grid-connection environment is completed on time. Thirdly, the grid access
services will be monitored by the commission.
dispatching agencies should

Furthermore, electricity

prioritize renewable energy electricity use·

whenever power output surpasses demand. Finally, grid companies should
strictly follow their contracts to pay tariffs and subsidies to renewable' energy
generating enterprises in a timely manner.

Despite these measures, the price of wind power has remained high. To
decrease the price of wind power electricity and exp'and large-scale wind power
utilizing projects, the Chinese government adopted an auction system for wind
power conGession.A similar auction system was previously successful for
natural gas and oil exploration projects belonging to the government, and for

128

China State Electricity Regulatory Commission, http://www.gov.cn/flfg/2007-08/01/content_702636.htm.

accessed on 2010.9.14.
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large infrastructure projects involving the mining of mineral resources. Under the
concession agreement, private companies and the government share the
interest and the risk.

In the wind power electricity-generation concession system, the main
sectors are the government, electricity-generation companies and electricity grid
companies. The policy can be divided into five sections. First, operation rights
will be given to the company which is the winner of the concession auction.
Second, the use of a certain percentage
of Chinese equipment
is required. Third,
.
.
.
'

technical specifications and operational deadlines are required. Fourth, the
electricity price for the first thirty thousand KW is fixed on the auction price. After
this, the price is determined by the market. Finally, electricity grid companies
should purchase all the electricity generated by the generation companies. The
responsibilities of the electricity-generation companies and the grid companies
are therefore very clear. Generating companies take the responsibility of
investment and management, and the profit and risk belongs to them. On. the
other hand, the grid companies have to purchase all of the electricity that is
generated by the wing power electricity companies.

The Chinese government chose two wind power projects in Guangdong and
Jiangsu provinces as the concession pilot projects. The auction commenced in
March 2003, with nine companies attending including three foreign companies
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,and one private company. As a result, the bid price in Jiangsu was 0.436 Yuan /
KWh, and the other project in Guangdong was 0.501 Yuan / KWh. In 2004, the
government

successfully

completed

three

more

wind

power

electricity-generation concession pilot projects in Jiangsu, Inner Mongolia and
Jilin province. 129

The results show that the wind power concession project is a method which
can not only decrease electricity prices of wind power in China, but can also
absorb investment from private and foreign companies. The concession project
succeeded in ending the high price history of wind power electricity., The total
installed capacity
of the five wind power projects reached 70 million kilowatts,
'

equals to that of the 20 years by then.

Fiscal and Financial Support

In order to promote utilization of renewable energy and protect the

cost of wind electricity is about two times high of material. There exist some
other reasons including the low technological level and lack of human resources.
Fiscal and financial support from government is very necessary.

129

Chinese Renewable Energy Industries Association (CREIA), Benchmark Electricity Price of Wind Power

Announced by Chinese National Development and Reform Commission,
http://www.creia.net/?lnfors/detail/t/0/id/373.html. 2009.7.27.
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Actually, The Renewable ~nergy Law,which was mentioned previously,
contains much fiscal and financial support for renewable energy including wind
power. First of all, the government establishes renewable energy development
fund to suppo~ the programs such as, scientific and technological research,
surveys,

assessments

of. renewable

energy. resources.

Secondly,the

country-owned banks are urged to offer preferential loan with financial interest
subsidy to renewable energy development programs. Thirdly, the government
lists scientific and technical research in the utilization of renewable energy as
hi-tech industrial development in the national programs. To promote technical
advancement in utilization of renewable energy field and. reduce the production
cost, government gives .technical support to renewable energy research
programs. For long-view thinking, this law encourages the education of
renewable energy technology and suggests the education authorities to
incorporate the knowledge into general and occupational education curricula.
Figure 4-7 shows the development of subsidy amount to wind·power utilization.
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Figure 4-7: The Subsidy Amount to Wind Power Utilization
MillionRMB
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In areas not covered by the power grid, the Chinese government supports
the construction of independent renewable power systems to provide power
service, for local production and living. The government encourages and
supports various -types of grid-connected renewable power generation as well.

With respect to grid-connected renewable power, this law authorizes the
State Council to set energy prices. The price for grid-connected power is also
publicized. Price authorities of the State Council shall prepare specific methods
for the exceed expenses that power grid enterprises purchase renewable power.
Grid connection expenses paid by grid enterprises for the purchase of renewable
power, and other reasonable

~xpenses,

may be included into the grid enterprise

power transmission cost and retrieved from the selling price.

130

Chinese Renewable Energy Industries Association (CREIA), '2009, http://www.creia.net/. accessed on

2011.11.28.
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Renewable

energy

prices

can

be

either

government-fixed

or

government-guided. An example of a government-guided price system is the
wind power electricity-generation concession bid. Ifthe 'price is higher than the
local desulfurization coal electricity price, the difference can be incorporated into
the electricity price. With independent wind power systems, if operation and
maintenance costs are

high~r

than the average price of local desulfurization coal

electricity, the difference can be charged to the final user. However, the grid
companies should, separate any additional price
and it should not be used for other

fromth~ir

common account,

purposes~

To support the development of wind .power, the Chinese government
established a, special fund for renewable energy development and released
interim management measures 131 in May, 2006. This fund aimed to support
renewable energy development and utilization of scientific and technological
~esearch. In addition, it provided funds for renewable energy demonstration

projects. Wind power was highlighted in the renewable energy list in article eight.

The special funds for the above measures are provided as either grants or
low interest loans. Grants are provided for non-profit and important public
welfare projects. Low interest loans are mainly used for renewable energy

131

China Ministry of Finance,

http://jjs.mof.gov.cn/zhengwuxinxi/zhengcefagui/200805/t20080523_34033.html, accessed on 2010.8.14.
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development projects that are listed in the national renewable energy industrial
qevelopment directory. The maximum repayment period is three years, with
interest discounts up to a maximum of three percent.

4.3.3 Field Survey of a 'Wind Power ~nterprise

To verify the roles of these policies, I surveyed a wind power company in
August 2010. I chose a representative wind power generation enterprise in
Hebei Province. Because of the personal connection, I contacted the director of
a power plant. I wanted to survey him and a senior manager of this company.
Because the conduct toa top manager was not successful, I surveyed the
director only. As the stuff in charge of the production, he learns more about the
production and technical issues.

Even though his information about the whole company and is not
comprehensive enough comparing with the top leadership, he knows the general
situation of yompany. I plan to investigate deeply in the next step after the
contacting to a senior manager successfully. Of course, the information from
only one company is not enough. This paper was written as a temporary
research result and I hope that through the analysis ota typical example to draw
some useful results.
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The name of the company is Hebei Construction Investment New Energy
Co., Ltd (HCINE), wholly owned by Hebei Construction InvestmentGroup. It was
established in 2006 and its main business .is the development of wind, solar,
nuclear and other new energy sources, providing clean power. The company's
.specific business plan is to take on new energy projects, development, survey,
site selection and construction. Since its establishment, combining with regional
development and construction condition )of Hebei Province, HCINE has
'assessed wind power resources in fifteen counties, for instance, Zhangjiakou,
Chengde, Cangzhou, Baoding, Tangshan, and Qinhuangdao. These regions
cover almost all of the wind-rich -areas. The company has signed ,agreements
with these local governments and occupied up to 500 million kilowatts of wind
energy resources.

In 2006, this company established Wolong Mountain wind electric farm in
Kangbao County. The farm has 40 machines .and total installed capacity is thirty
thousand KW. This was the first farm HCINE has built and it was put into
operation in November 2006. Next year, HCINE established the second wind
farm Wuhuaping of Guyuan County. This farm has 36 machines and the total
installed capacity was 30.6 thousand KW, it was put into operation in October
the same year. -In 2008, HCINE established two farms in Wei and Haixing
Counties. There were 91 electric generators in the two farms and the total
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installed capacity up to 100 thousand· KW. These two farms were put into
operation in June and July in the same year. In the next two years, HCINE
established four farms and the biggest one has total installed capacity up to 200
thousand KW. At present, eleven wind farms are in construction and the total
installed capacity is about 100 thousand kilowatt. In addition, the

p~ojects

in

approval are forty six and the total capacity is over 2 million kilowatt.

As an emerging new energy enterprise, HCINE aim at leading wind power.
Presently, this company focuses on developing wind power in land region. At
same tinie, to exploit maritime wind power in the future, HCINE established a
hydrological and wind observation platform in Caofeidian. This marks that the
company made a substantial progress.

In this

chapt~r,

I want to show that -the local governments and enterprises

, made a great effort can connect with the sustainable development. We can know
that HCINE was established in 2006 and from then the wind power electricity
generation developed dramatically. ,About the problems in the field, the director
told'me thatsometimesit is difficult to send electricity to the grid. He told me that
is what he heard from the top managers. That indicated the necessity to survey
the top managers and next I will do that.
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4.4 Concluding Remarks

Wind power in China began developing in the 1980's. The progress attained
since then reflects the special attention to wind power from the Chinese
government. However, China's wind power industry currently faces many
problems. Firstly, China's wind energy resource survey is not comprehensive
enough. Abundant wind energy resources are extremeJy important when
selecting a wind farm site. In' China, the current distribution survey of wind
resources is very vague, and it cannot meet the requirements of wind power
companies to make a cost/benefit analysis. The Chinese government should
refine the survey and provide more detailed wind distribution information to
potential investors.

Secondly, the domestic technology level for manufacturing wind power
equipment is not up to

~orld

standards. Wind turbine manufacturing technology

needs to be nurtured so that wind power companies can further red,Uce costs. At
present, the overall domestic wind power manufacturing level is lower than EU
countries by at least 10 years 132. China still does not have a large-scale wind
turbine manufacturing capacity, and small turbine units produced are prone· to
failure. The Government therefore needs to increase its investment in Research
132

Liu, Ch. G., 2010, Thinking about China's Situation and Development of Wind Power Generation,

http://www.lrn.cn/stratage/resposition/201009/t20100907_761618.htm. accessed on 2010.920.
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and development to. support various wind power enterprises.

Finally, financing channels for renewable energy are narrow. For wind
power projects, the loan repayment period from domestic commercial banks is
typically only 5 to 8 years. This is a shorter period compared to what is given to
thermal power and hydropower projects, a~d the interest rate is not as
preferential. On the contrary, wind R&D needs long-term investment so that the
development of advanced wind power technology is not restricted. To this end,
the Chinese government should establish a special financial institution to fund
wind power research. Additional surveys and research can then be undertaken
that will see China emerge as a world leader in wind power technology and
generation.
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Chapter 5: The Study of Sustainable Labor Migration in China:
Based o'n Lewis Two~sector Model and a Field Survey
For researching sustainable development in rural'China, labor migration is a
very important area. This is because in the neoclassical theory of labor, it is a
necessary element of economic development. At the same time, from China's
actual perspective, the population and the amount of labor in rural China is huge.
Compared with the limited arable land, there is a great surplus of labor force in
rural areas and this is one of the direct reasons for that the ecological
environment has been greatly damaged. Therefore, the transformations of the
surplus of rural labor not only can ease'rural environmental damaging, but also
can promote the China's economic development.

Since Chinese has adopted the poliCy of open up and economic reforming,
the- surplus of labor has been migrating from the inner rural to coastal cities
smoothly and contributed to the industrialization and the economic development
of China. Howev,er, recently, some coastal areas have started to lack labor,
especially in the Changjing River and Zhujiang River Deltas, which are the most
developed regions and this has influenced local economical development. In this
chapter, I will explore the sustainable labor migration with the Lewis's
Two-Sector Model and analysis of a field survey.
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5.1 The Surplus of Labor in Rural China and Sus~ainability

According to international statistical standards, the agricultural population
refers to people who engaged in agricultural work and their economically
independent families. However, in China, many people don't engage in
agricultural production activities even though they. belong to the agricultural
population according to the statistics. So China's agricultural population which is
accorded to the census data is always much larger than what it actually is in
reality. Associated with this, the agricultural labor force has the same problem as
well. Therefore, it is difficult to know the true surplus of labor in rural China.
However, we can try to estimate it in international comparative methods on
agricultural population, land size and agricultural output.

We can estimate the surplus in rural labor with the agricultural population
compared with the ,world. With table 5-1,- we ca·n see that the share of
agricultural population in developed courtiers is just 6%. However, the same
percentage in China is up to 66% and is far higher than developed countries.
And it even more than the world average of _41 o~, the developing countries
average of 49% and the Asia & Pacific of 550/0. This means that the problem of
surplus in labor of rural China is extremely serious.
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Table 5-1: International Comparison of Agricultural Population (2004)
Agricultural Population

World
Developed . Countries
Developing. Countries

(Thousands)

(°/0 of Total)

2,599,791

41

82,592

6

2,517,199

49

1,872,666

55,

846,304

66

i

Asia and the Pacific
Mainland China

Source: FAG, Population and Labor Force Indicators, 2005. 133

In China, as table 5-2 shown, even where 66% of the population is engaging
in agriculture, the agricultural output only accounts for 14.60/0 of the total GDP.
This shows that productivity in the agricultural sector has been extremely low
compared with that of the industrial sector. At almost the same

lev~l

of

agricultural share to GDP, there are four countries of Philippines, Bolivia, Yemen
and Azerbaijan. Table 5-2 shows that two countries are a few lower than China
and the other two are a few higher. However, as to the share of agricultural
population in these countries, China is far higher than the other four countries.
The average percentage of agricultural population in Philippines, Bolivia, Yemen
and Azerbaijan is 37.5 and it is lower than that in China by 28.5. If we can
consider that28.50/0 is the,share of surplus in labor of total, the amount is up to

133

FAO, Population and Labor Force Indicators, 2004,

http://www.fao.org/docrep/008/a0050e/a0050e10d.htm#TopOfPage. accessed on 2011.12.20.
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370.5miliion.

Table5.;,2: International Comparison of Agricultural Population (2004)
Agriculture, Value Added

Agricultural Population

(% of GOP)

(% of Total)

China, Mainland

14.6

66

Philippines

14.5

37

Bolivia

14.9

42

Yemen

15.0

46

Azerbaijan

14.3

25

Source: FAD, Population and Labor Force Indicators, 2005.

134

Also,we can estimate the surplus in rural laborwith the size of arable land.
In 1958, China had 152 million hectares of arable land and a population of 560
million. When it came. to 1978, it had almost the same amount of arable land and
a population of 832 million. Right now, the population increased to over 1.3
billion but the arable land has decreased somewhat due to construction and
industrial use. From figure 5-1, we can see that the population per hectare of
arable land in China is 9.1, even higher than Bangladesh and Vietnam. In
contrast, the index is 1.5 for Japan, 0.4 fO'r Am,ericaand the world average for
the world is 1.7. Based on the arable area and the level of agricultural
productivity, rural China can accommodate about 200 million labor forces and
260 million is the surplus. Even when the development of township enterprises

134

Ibid; see note 132.
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has ;absorbed half of it, there is about 130 million surplus of labor exists in rural
China 135.

Figure 5-1: Agricultural Population Per Ha of Arable Land (2004)
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In addition, as the mechanization in agricultural production, about 6 million of
surplus of agricultural labor will generate annually in the next few years.
Furthermore, about 10:8 million of the grown Children will become the
workforce 136. Therefore, rural China is enfacing tremendous pressure from the
surplus in labor force.

Due to the surplus of labor force, the ecological environment in rural areas
has been greatly damaged. Firstly, the area of forest and grassland has
decreased. During the period from 1984 to 1991, the average of deforestation

135

Ibid; p.8?, see note 49.

136

Ibid, p.88.
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area has reached 558 thousands ha annually. Based on the data of the seventh
national forest inventory, the forest coverage rate of China was 20.36% in 2009,
137

10 percentage lower than the average of theworld

.Grassland area has

gradually reduced an'd 1/5 of the total area of grassland in China have
degraded 138 .Deforestation and the reduction of grassland have intensified the
desertification and severed soil erosion. The area of decertified land has
reached to 1.74 million square kilometers by 2004, accounting for 18.12% of
China's entire territory. Qn the other hand, intensified deforestation and the
reduction of grassland have caused 50 million tons loss of soil 'annually. In the
last 50 years, 2.7 million Ha arable lands have disappeared due to deforestation
and reduction of grassland 139 . Furthermore, deforestation and the reduction of
grassland have seriously harmed the biological diversity. There are about 4600
kinds of plants and about 400 kinds of wild animals are in endangered status in

In order to protect the ecological environment damaged by over-cultivatiC?n,

137

Solid Wastes Management Center of Henan Province,

http://www.hnep.gov.cn/gfgl/tabid/683/lnfoID/20376/Default.aspx, accessed on 2011.12.16.
138

China International Ecological Production Institute, Natio~al Ecological Agricultural Development

Research Group, on Strengthening the Protection of China's Grassland Resources,
http://www.ciepLcn/bencandy.php?fid=47&aid=717, accessed on 2011.5.9.
139

Forestry Administration of China, 2005, Report of Desertification in China (the Third Time)

http://www.gov.cn/ztzl/fszs/content_650487.htm. accessed on 2011.12.16.
140

Ibid; see note 136.
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the Chinese government has introduced the "Grain for Green Project,,141. Based
on the policy, peasants has been subsidized by 1,575 Chinese Yuan in the
Yangtze River area and 1,050 Chinese Yuan in the Yellow River basin each year,
the subsidy period is five years for forestry and two years for grassland 142 . But
these subsidies cannot compensate for the losses of reduction of agricultural
production. To solve the problem 9f environmental destruction, government
should reduce the rural population, and the transformation of surplus labor force
is the only way out.

The transformations of the surplus of rural labor not only. can ease rural
environmental damaging,

but also can promote the China's economic

development. One the one. hand, the migrant workers has provided the
necessary labor for industrialization. On the other han'd, it has increased the
income of rural China. In the context of limited arable land and the agricultural
technology, the reduction of rural population can increase the agricultural income
per capita. Increase of transformation in surplus rural labor force by 1%. has
contributed 2.28%

of increasing \ rural income per capita 143. Therefore, the

transfer of surplus of rural labor is an important issue for sustainable
development in rural China. Since Chinese has adopted the policy of open up

141.

It refers to converting the land for forestry and pasture.

142

Xinhua Net, State Council on Improving the Project of Grain for Green,

http://news.xinhuanet.com/newscenter/2007-09/10/content_6698742.htm, accessed on 2011.10.8
143

Ibid; see note 49, p.112.
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and economic reforming, the surplus of labor has been migrating from the inner
rural to coastal cities smoothly and contributed to the industrialization and the
economic development of China.

5.2 Labor Migration and Theories

5.2.1 Status of Labor Migration in China

China had been a typical dual society characterized by economic and
institutional segmentation between rural and urban areas prior to 1978. 144 China
had a special system of residency registration called the "Hukou" system. To
control the migration and .manage the productivity of all the country, the central
government divided residency into that of rural and urban, based on where the
populations were living. Peasants had to work in the commune and had no right
to leave their hometown and live in the city. Even if they were to leave, it was
impossible for them to exist independently due to the "food distribution system"
as I shall describe later on.

On the other hand, the urban residents had to work in the same factory until
they were asked to ch 9nge occupation. The rural labor force were. not

allowed

to work in off-farm activities or out of collective farms. Meanwhile, even though

144

Meng, X. & Bai, N. Sh., 1988, Structural Change: China's Rural Labor Force Transfer, Zhejiang People

Publishing House, Hangzhou ..
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the

economic development in coastal areas started to create employment

opportunities for farmers. As a result, there was no migration in China during
that period.

Since

the

Chinese

government

has ,adopted

the

heavy-industry

development strategy, the government has relied on '''price scissors" which were
used against the agricultural sector and ensure, the accumulation of capital into
the heavy industrial segment. To guarantee agricultural productivity and
maximize the capital flowing into the industrial sector, a food distribution system
was adopted. In addition, the agricultural product free market was prohibited.
Food was distributed to all the units based on the registered population number.
.That was another reason preventing the labor migration.

Even though both urban and rural residents were strictly controlled by the
government; the insurance system' was totally different. People working in the
government-own'ed factories were covered by the social insurance programs
including a pension system, medical insurance aS'well as occupational injury
insurance. Besides, almost all of the central governors were selected from
government-owned factories. On the other hand, agricultural workers had no
other insurance except they could get medicine for free. In that era, wanted their
children to enjoy the

insuranc~and

the opportunity to raise their social status,

the rural residents managed to send their children to university, as that was the
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only means by which their children coUld change their rural residency status.

From 1978, the Chinese government started to reform the agricultural
economy and initiated a "household responsibility system". The farm belonged to
communes was divided into smaller areas which were then lent to small holders.
.Small holders got the right to plan productivity. At the same time, the agricultural
product market had been opened and price functioning was given new life. That
meant the more the peasants produced, the more they could earn.

Another result of the reform is that the long-standing hidden surplus in the
labor force was released. As has been mentioned previously, because the arable
land peragricultural population is very low in China, there was huge number of
surplus of labor which was hidden in the commune unit. Once the peasants got
the right to decide productivity, labor migration occurred.

In the early stages of reform, many of the barriers which deterred
agricultural labor from entering cities was not removed. The planners tended to
control labor migration and establi,shed township enterprises to absorb the
surplu~

agricultural labor. The government came up with a slogan of "leaving the

land without leaving the village". Small scaled township enterprises eased the
pressure on labor migration from rural area. Since township factories had the
function of absorbing surplus agricultural labor and easing the pressure on labor
migration, the government encouraged their development. However, at the end,
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of 1980's, an overheated economy caused serious inflation. The central
government tightened fiscal and monetary policies. China experienced its lowest
economic growth rate. Certainly, the development of township enterprises was
affected and many projects were halted as a result.

Figure 5-2: The Amount ofMigrant Worker in China
'Million
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Source: NBSC, China Yearbook of Rural Households Survey, 2008;
NBSC, China Statistical Yearbook, 1983-2008.

Entering into the 1990's, foreign investment helped

to~create

a boom in

China's economy. Many foreign factories emerged in ,the coastal areas and
increased the huge demand for labor. The migration from the inner mainland to
'the coastal region occurred. From figure 5-2, we can see that migrant workers
a'mounted to 61.99 in 1993. After that, migration continued and the amount of
migrants rose to 136.49 in 1997. However, recently, some coastal areas have
started to lack labor in China, and this has influenced local economical
development. Some economists say that China's develOpment has reached the
turning point as described in Lewis model. To analyze this problem, I will take a
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look at the Lewis Two-Sector Model in the next section.

5.2~2 Reviews on

The.oriesof Migration

The earliest study related to, the movement of people was carried out by
Malthus. His research points out that the increase of food production cannQt
keep up with population growth and one of the consequences of this is that some
I

,

of the population is forced to move out. FollowingMlthus's study, many scholars
have studied migration issues. E.G. Ravenstein systematically analyzed the rule
of human migration from angle of distance, stage, direction' and motives
systematically. His studies suggest that people tend to move short d!stances and
long-distance migration generally occurs in the larger industrial and commercial
centers. He points out that the main direction of migration is from rural to urban
areas, and among the many motives for migration, the economic factor is the
main one, in other words, in order to improve their living conditions, people
migrate from the low-income to the high~income areas 145 . On this basis, Lee has
characterized the number and the features of migrants. He believes that
migration is selective, and that the number of migrants moving to such areas has
a very close relationship to. the stage in economic development of these areas.
Another result of research has shown that the characteristics of migrants

145

Ibid; see note 2.
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generally are between the regions moved into and out 146 . Thomas, O.S. and
Kuznetz, S. studied the relationship between economic growth and population
migration. They point out that the added industrial demand for labor in a reg'ion's
growth is met by the migration of workers into that region. Economic security is
most important for migration and the opportunities of employment play a
significant role.

This research into migration is vital. In particular, they point out that
economic conditions are the main factors which affect migration and the general
direction is from rural to urban areas and this seems to be the general. However,
in a study of the transfer of rural, the most famous theory is Lewis's Two-Sector
Mode1 147 . He believes that there exists two different types of sectors in a
country's economy, one is the tra9itional agricultural sector and in which the
productivity is -low, the other is the industrial sector which has a more modern
method of production and in w~ich productivity is higher. In the agricultural sector,
the marginal productivity of labor is close to zero and the labor force is surplus,
the roll-out of labor does not affect labor productivity. In contrast,. in the modern
industrial sector, capital investment continues to expand the scale ofproduction,
and gradually increases the marginal productivity. Wages in the industrial sector

146

Li, J. N., 2004, the Western Modern Population Theory, Fudan University Press, Shanghai, China, p.19.

147

L~wis, W A., 1954, Economic Development with Unlimited Supplies of Labor, The Manchester School of

Economic a,nd Social Studies, 1954, 22(2).

Downloaded from www.econ.yale.edu/-granis/.. .Ilewis-manchester-2004.pdf, accessed on 2010.8.12.
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are often higher than that of the agricultural sector and the gap is about 30%.
The pursuit of a higher income and the surplus of the agricultural labor force flow
from the agricultural sector to the industrial sector until the wage gap between
the two sectors have disappeared. The Lewis's two-sector theory is considered
Closely to the reality of China's situation, so it has become a useful method in
researching labor problems in China.

5.3 Analysis on Lewis Model and a

Fiel~

Survey

5.3.1 Lewis Two-Sector Model

The two-sector model of economic growth developed by Lewis, W'. A. 148
,states that the underdeveloped economy consists of two sectors: an agricultural
sector and an industrial one. The traditional agricultural sector is typically
characterized by low wages, an abundance of labor, and low productivity
through a labor intensive production process. ,As a result, the agricultural sector
has a number of farm workers that are not contributing to agricultural output due
to the low marginal productivity. ,In contrast, the modern manufacturing sector is
defined by higher wage rates than the agricultural sector, higher marginal
productivity, and an initial demand for more workers.

This group of farmers who are not producing any output can be termed as
148

Ibid; see note 109.
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surplus labor sin~Ef this cohort could be moved to another sector without
affecting agricultural output. The term surplus labor here is not being used in the
Marxist context but only refers to the unproductive workers in the agricultural
sector. Therefore, due to the wage differential between the agricultural and
manufacturing sectors, workers will tend to transfer from the agricultural to the
manufacturing sector over time to reap, its benefits.

Over time as this transition continues to take place and investment results in
increases in the capital stock, the marginal' productivity of workers in the
manufacturing sector will be driven up by capital formation and driven down by
additional workers entering the manufacturing sector. The end result of this
transitional process is that the agricultural wage equals that of the manufacturing
sector, this means .that the agricultural marginal product of labor equals the
manufacturing marginal product of labor, and no migration takes place between
the two sectors. In the next section, I will analyze the reality of the situation in
China based on Lewis Model.

5.3.2 A Labor Survey in a Coastal Factory

To realize the labor migration and the reasons for the labor shortage in
coastal areas, I have decided' to carry out a survey in a coastal city.. For this
purpose, the questionnaire among workers is

a good method. The contents of

the questionnaire have been designed to survey the following: 1) the motivations
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of migration from the rural to the urban;. 2) the working and living conditions of
migrant workers, especially their inconve~iencies; 3) the sense of belonging to
the cities; 4) awareness and motivation to, return back to their hometown.

I have selected Shenzhen as the survey place because it is a typical city.
As a special economic zone, here is the first pilot city of economic reform in
China. During just 30 years, Shenzhen has developed from a smalf town to a
huge modern city. Meanwhile, because here is the first pilot city for economic
opening-up, wage levels are significantly higher than the inner, mainland areas
and this has absorbed a great number of rural surplus labors.

The city's

workforce has increased significantly from 130 thousand in 1979 to 6.92 million

The survey has been carried out in electric company F in July 2011. 300
pieces of questionnaire were been distributed and 270 have been recovered; the
recovery rate was 90 0/0. The contents of questionnaire include personal and
family status, the motivation of migration, working and living conditions, and the
awareness of returning back to their hometowns. 'The form· of answer was
multiple-choice questions, and some of the questions have free narrative column.
I analyzed the questionnaires in cross-statistics mainly. Of course, the

.

information from only one company and 300 workers is not enough. With the
149

Shenzhen Statistical Yearbook, 2010" http://www.sztj.com/main/xxgk/tjsj/tjnj/201 012236804.shtml,

accessed on 2011.12.23.
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research result and the analysis ofa typical example, I expect to discover the
reasons for labor shortage in coastal areas and explore the sustainable labor
migration in China.

F is a Taiwanese Company founded in 1974. As a branch plant" F was found
in 1,988 in Shenzhenmainly producing components for computers and other
electric goods. Initially, it hired just about 100 employees. After then, it developed
rapidly, expanding and eventually become largest electronics manufacturer in the
world, and the number of employees has reached to about 240 thousand. As a
foreign-funded enterprise which employs a large number of migrant workers from
inner China, the manager has agreed tOt cooperate with me to carry out the
survey.
Table 5-3: The Overall Status of All Responders in Company F

Gender
Residence

Hometown

Province

Number

Percentage

103

38.1

167

61.9

182

67.4

Non-agricultural

88

32.6

Village

151

55.9

Town

69

25.5

County

42

15.6

City

B

3.0

Hubei

100

37.0

Hunan

61

22.6

Jiangxi

10.7

Henan

29
,25

Shanxi

20

Guangxi

11

3.7

Anhui

10

3.7

Liaoning

8

3.0

Male
Female
Agricultural

,
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9.3
"

7.4

"-

Of 300 questionnaires, 270 were recovered and the recovery rate was 90%.
Table 5-3 shows the' overview condition of the' employee questionnaire. The
gender of respondents was composed from 103 male, and 167 female.
Agricultural (Hukou)

r~sidence

accounts for 67.4%, and this indicates that most

of the migrant workers in F Company are agricultural resident. As to the'
classification of their origins, 81.40/0 of the workers are from the villages and
towns. On the contrary, only 30/0 of them are from cities. In addition, the workers
are mainly. from eight provinces of Hubei, Hunan, Jiangxi, Henan, Shanxi,
f

Guangxi; Anhui and Liaoning. Especially the share of workers from the three
nearby provinces of Hubei, Hunan and Jiangxi is up to 70%. This· may shows
that relying on relatives and friends is 9neof the main means of migration.

5.3.3. Analysis on Lewis Model

In the Lewis Two-Sector Model, if the supply of labor from agricultural region
decreases, then the

~verage

wage in the industrial sector will go up. And the

migration from the agricultural sector to industrial sector will stop if the wage gap
between the two sectors becomes zero. As we mentioned previously, the twin
phenomena of labor shortages in the twoindListrial areas and the rise in wages
match the Lewis Model. If that is so, the gap of average wages between the two
sectors should increase.

In the Lewis model, the wages in the agriculture sector are lower than those
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in the industrial sector. The flow of labor force from the agricultural sector to
industrial sector should continue. until the two wage level become equal.
However, the reality is that the income in rural areas is much lower than that in
urban areas even thoughr rural incomes" have increased.

Figure 5-3: Real Income Ration between Rural and Urban Areas
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Source: NBSC, China Statistical Yearbook, 1995-2008.

From the figure 5.,.3,we can see that the gap between real income in rural
and urban areas has decreased for a short period of time and then has
increased again. The real income ratio was 2.57 when China started to reform
the economic system in 1978. Then the ratio went down to 1.51 in the last years
of the 1980's. However, the gap increased and it went up to 2.57 again in 2006.
Since '1978, the central government has encouraged the development of
township factories in rural areas and local governments have established a great
amount of "township factories. At the same" time, another reform has allowed
labor migration. A great amount of surplus labor went from the farm to township
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factories. This has contributed to the economic development in rural areas and
the income gap between rural and urban area has decreased.

Figure 5-4: Development of Township Factory in China

thounsands)

- I I - Employees{million}

Source: NBSC, China Statistical Yearbook, 1990-2010.

Figure 5-4 shows that the .township factories emerged in 1978 and
absorbed about twenty million people. By 1980, the amount of enterprises and
their employees were kept at almost the same level. However, township factories
developed rapidly from the early 1980's onwards and the amount of employees
was up to over one hundred million. During the 'same period, rural income
increased considerably. As mentioned previously, productivity was very low and
there was' a huge amount of surplus labor in rural areas by 1978. At the same
time, to develop heavy industry, central government established a lot of factories
i,n urban regions. This made the income gap between urban and rural workers
wide to 2.57. However, with the development of township enterprises, the gap
narrows to 1.51 at the erid of the 1980's.
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As we already know, China opened the coastal areas to foreign companies
in 1978. The foreign investment boom emerged from the early 1990's. This can
then be formatted into three main rapidly developing regions. They are the
ChangJiang River, the ZhuJiang River and the BoHai Sea Ring Deltas. The total'
GDP of these three regions accounts for over 60% of the entire country. At the
same time, the high salary attracted migrant workers from the rural areas all over
the country. However, a labor shortage only occurred in the ChangJiang and
;

ZhuJiang Delta, but this hasnot occurre.d in other coastal areas. In this respect,
this is a local problem but not common for rest of country.
Figure 5-5: The Flow of Labor Migration in China (1990-1995)

0'
Source: Minami & Makino, 1997.

150

To analyze why this problem occurred in these two areas, we have to know

150

Minami, R. & Makino, F., 1999, Flowing River: Migration of Labor in Rural China, Nihonkeizaihyoronsya

Press; Tokyo; p.1 O.
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what migration conditions are like. in the two regions. From figure 5-5, we can
see the direction in which labor migration has taken place and by the amount it
has occurred. In the Zhujiang River Delta, migrant workers are mainly from the
nearby four provinces of Guangxi, Hunan, Jiangxi and Sichuan. Each of these
provinces has about fou(hundred thousand migrants. In the ChangJiang River
Delta, migrant 'workers are mainly from Jiangsu and Anhui provinces. Each of
these provinces has about three hundred thousand migrants. Because the
amount of migrant workers in these two areas is so big, and the local economy
I.·,'

depends so

he~vily

on the labor migration, the flowing back of migrant workers

seems. significantly affected these two regions. To prevent migration flowing
back and to courage migration away to continue, local governments of these two
regions have to enforce policies to protect the migrant workers.

However, in contrast, we can see China's HuKou system in which the
migrant cannot live in the area of destination indefinitely. Migrants have to get a
Migration Work Registration Card from their HuKoulocal government before'
their embarking a journey. At the places of destination, they have to apply for a
employment license and a temporary living certificate which they should update
every year. In this way, migration is not total' migration but the temporary
migration for the purpose of employment. In the future, they have to go back to
their HuKou locality.

'

In the city

of destination,

if migrant workers want to send their children to

school, they are required to pay extra money be,cause of their temporary
registration. The living conditions of migrants are poor. M'any of them live in
accommodation provided by their employers and it is common not to have
washing' facilities. Besides, migrant workers are excluded from the society
insurance system. Above all, in urban areas, the migrant workers are second
class citizens.
,

'

Table 5-4: Answers of How Do You Think Your Identity in Non-urban Workers
Percentage

Cumulative Percentage

Peasant

30.8

30.8

Migrant Worker

38.5

69.3

Citizen

11.5

80.8

Don't Know

19.2

100.0

Because the migrant workers are excluded from the cities, they have no
sense of belonging to the cities they are working in. Table 5-4 is the result of
survey on the identity of' themselves. With the survey result, we can see that
among the non-urban original respondents, only 11.5°~ of them think that their
identity is citizen; on the contrary, 69.3%. of them think they are peasants or
migrant workers. Besides, about twenty percent of them are confused with their
identities. This shows that only very small parts of the migrant worker have a
sense of belonging to the city they are working in. However, for the majority of
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them, their rural registration and identity of peasant are isolating psychologically
them from the city. Furthermore, as to the questionnaire of the reasons for going
back to hometown, 85.20/0 of the. migrantworker answered that it is due to their
agricultural residence. Therefore, the residence (Hukou) is one of the main
reasons of their going back to hometown.
Some economists take the wage groWth of migrant workers is evidence of
the turning point described by L,ewis Model. However, wage growth could have
contributed to recent income growth in rural regions. Because the central
government enforced the Western China Development Policy about ten years
ago and then introduced the development policy in central' China, the economy
in inner regions developed rapidly. Besides, the central government halted
agricultural taxation in 2005 and this also helped income in the agricultural
sector to increase. One result is that the income in inner rural areas has
increased. Another is the migrant workers from these regions have started to go
back, and this is the direct reason for why the labor shortage in coastal regions
has occurred.

With the survey result, we also can see that over 70% percent

of the migrant workers who have the plan to go back to hometown because of
the increase of income in their hometown.

In recent years, central government has gradually reformed the HuKou
system. From 1998, migrants with accommodation and stable employment living
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in at their place destination for more than one year were allowed the right to get
citizenship there. In addition, central government has urged the local
governments to improve the skills of rural labors and set up the labor market
information system. However, this was just limited to .small scale cities or large
towns. Besides, because the enforcement of these policies was controlled by the
local governments, it is questionable how much these policies have. actually
transformed into reality. To resolve the labor shortage, the Chinese government
has also perfected the law system to protect the rights of migrants. In 2003, the
State Council issued Migrant Worker Training Plans 2003-2010 which make it
clear to both central and local government how training programs should be'
financed. In the 10th and 11 th Five-Year Plans, it has been stated
that.
the creation
.
~

-

-.

of fair employment conditions, social security and the protection of migrants'
children's education opportunity, etc should be provided.

These policies have. contributed to the improvement of the rights of migrants.
But it is not enough. One of the problems is that the actual enforcement of these
policies. Anyway, the labor shortage in coastal regions has decreased
competition for these local economies. To resolve this problem, local
governments have had to implement migrant protection laws. Furthermore, it is
not sustainable to continue under the HuKou system. With the development of
the inner mainland, migrations will eventually slowdown. For coastal economies,
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they have developed rapidly depending on· foreign investment and the
availability of migrant workers. However, because of wage increases, labor
intensive investment ~ill transfer to the other regions. It is therefore necessary to
transfer local economies from labor intensive to technology intensive.

5.4 Concluding Remarks

Rural China has huge \ population and the promotion of the use of
~

,

agricultural

machinery

and

the

improvement of agricultural

production

technology has significantly contributed to the development of productivity in the
agricultural sector. The improvement of agricultural' productivity has squeezed a
large number of the rural labor force out of the agricultural sector. In the Lewis
two-sector model, it is assumed that the country is small and thelabor force can
move freely. However, because China is a vast country and it is not that simple
of long-distance labor migration. The strengths of determining labor migration
are in two directions. For labor migration, many factors promote it and many
other factors also halt it as well.

The .most important factor promoting labor migration is the ecnnomic one. In
the case of the migration of rural surplus labor flowing into· the city,economic
factors have performed on the effect of the income gap between urban and rural
areas. In addition, wealth of employment opportunities and attractive facilities
such as parks; roads and public transportation, etc have been key factors in rural
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labor moving into cities. Besides, convenient medical care and higher standards
in medical facilities have been the main factors for which labors have considered
moving into the city.

Even these factors promote th~ rural labor force moving into the cities,
however, at the same time, many factors block the flow of migrant workers. In
China, the Hukou system is one the most important issues to consider here.
Although the rural labors work in cities, their Hukou locality remained in rural
areas. In the city, they cannot enjoy the same social benefits as urban residents,
such as medical insurance, and 'even their children cannot enjoy equal
educational opportunities. Although they may enjoy the convenience of medical
services, have to pay more than city residents because they don't have health
insurance. For their children to go to school, they have to pay expensive school
sponsorship .fees. Moreover, their rural Hukou status reminds them as farmers,
so that they cannot foster a sense of belonging to the city. Driving factors and
preventing factors for migration have been competing with each other. Initially,
because rural incomes are very low, the drivingfaGtors overcome the preventing
factors. The promise of higher incomes and the wealth of employment
opportunities have led to the occurrence of rural-urban labor migration.

In the city, migrants have some hard earned money through long times of
employment. The pursuit of income has gradually faded but the troubles that
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work and life in the city may has cause considerable stress them, such as

~he

issues of their education and medical expenses. In addition, with the rural
economic development and employment opportunities increasing, these are
some of the factors persuading migrants to return to their hometown. ,As a result,
this has led some rural migrants eventually to return. Meanwhile, for those who
are living in rural areas and have the intention of migrating to the cities, the
preventing factors will gradually overcome driving factors and this is the direct
cause of labor shortage.

The phenomenon of labor shortage in coastal areas is not a typical one and
is not the problem for the whole country. Even migrant workers' average wages
have increased and it has contributed to the increasing demand of rural areas
not from the supply of labor in the agricultural sector. In China, the gap between
the rural and urban region has widened but not narrowed. The development of
township companies has also increased the rural income. For the future, the
middle and small scaled company should be encouraged because they can ease
the pressure of surplus labor in the agricultural

s~ctor

and help to industrialize

the country's economy.

As a historical system, the HuKou system has divided the rural and urban
areas. In a historical way we can say that it has contributed to the development
of heavy industry and stabilized society. But in modern China, it is interrupting
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economical development. As for other reforms, the government should test
HuK6u reform in limited regions by expanding to the entire country and gradually
phase it out. To resolve the labor shortage in coastal regions, a free, fair and
transparent labor market is necessary. The government should continue to
protect the rights of migrants and their families .. It is necessary to give the local
and migrant worker the same employment opportunities.

For the enterprises in coastal areas, they have to face the labor shortage
problem and considered wage increases carefully. To maximize profit and
ensure the development, many coastal businesses have planning to move
plants bringing great employment opportunities to labor-abundant inland areas.
However, before these companies transfer to inland areas, they need to
measure their markets and sort out problems in guaranteeing the supply of raw
materials because a site in an inland area means they have to pay more cost in
transportation ifthey export the products through the ports. Therefore, they have
to calculate the extra cost in transportation and save on the cost of labor. In
addition, the tax systems in coastal and inland areas are often another factor
worth considering. Besides, the quality and efficiency of government services
are also others important factors that these enterprises have to consider.

For the coastal economy, labor-intensive industries have contributed to the
development of the local economy with an abundant supply of labor provided the
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rural areas. However, because surplus labor migration from rural areas is
reduced and the level of wages should rise, as a result, coastal areas have been
losing its attractiveness for investment by labor-intensive industries. Therefore,
coastal areas have to transfer their economies from labor-intensive to
technology-intensive industries. For China's' overall .economic development,
developing technology-intensive industries in coastal areas and developing
labor-intensive industries in inland areas and rely on abundant labor resources,'
this is important for China's sustained economic development.
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Chapter 6: Sustainable Social Security System in Rural China
6.1 The Ageing Problem in Rural China

The 21 st century has an ageing population and the problem of ageing is a
global phenomenon not simply confined to one area or state. In 2000,out of 204
countries and regions in the world, 72 countries have shown they have ageing
population; the proportion of the population is up to 43.360/0 of the entire world's
population 151. All the developed countries are facing the problem of an ageing
population and many developing· countries are entering or will soon enter the
situation of an ageing sodety~ Internal Revenue Service defines ageing
'populations as people over the age of 65 years 152 . Normally, the share of
population over 60 years accounts for more than 10% of the total population, or
population over 65 years accounts for more than 7%, these countries or regions
are called as "old age societies". In this chapter, I will use the common concept
of ageing which concerns the proportion of the population over the age of 65.

China entered the "ageing society" in 2000. According. to China's fifth
population census in 2000, the ageing. rate of this country is up to 7.10/0, this is
the indication that China is entering the "ageing society". Moreover, China is the
world's most populated country and has the most ageing population. The ageing'
151

Ibid; p.24, see note 25.

152

Ibid; p.23.
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population in China accounts for one-fifth of the total world.' So researching

. pot only just for . China, but also

China's ageing problem is extremely important
for the entire world ..

One' of the important features of China's ageing problems is the large
difference between' regions. Some regions such as Shanghai entered the ageing
society early (Shanghai was in 1979). Since the third population census in 1982,
the development of ageing has sho.wn an imbalance in characteristics between
urban and rural areas. From, table 6-1 we can see that in 1982, the ageing rate
was' 5.0 and -this was higher than in towns or cities, therefore rural had the
highest degree of ageing populations.

By 2000, the ageing rate in cities and

towns was up from 4.68% and 4.20% to 6.670/0 and 5.590/0 respectively. On the
contrary, the ageing rates in rural areas rose to 7.5% and were still the deepest
ageing region. As for growth rate, rural areas were up to 2.5% in this period, far
more than 1.99% and 1.390/0 in towns and cities. This shows that rural regions
not only have the deepest ageing problem but also the ageing process speeded
up the fastest.
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Table 6-1: The Ageing Degree inThree Population Census (0/0)

The 3rd time (1982)
The 4th Time (1990)
The 5th Time (2000)

..

Average

. City

Town,

Village

4.91

4.68

4.20

5.00

5.57

5.38

4.42

5.74

7.10

6.67

5.59

7.50

Source: NBSC, Population Census of 1982, 1990,2000.

Even there are lots of reasons for the difference in ageing between urban
al1d rural populations; the main reason is due to inter-regional labor migration.
From the analysis in the previous section, due to government released control
on labor migration, a large number of rural labors rushed from the agricultural
sector into the industrial -sector in urban areas for higher wages and abundant
employment opportunities. The main part of the workforce consisted of young
adults but elderly people who were left in the villages. In 2000, China Statistics
showed that in more than 100 million migrants, 73% are from rural areas. And in
the floating population, the average age of migrants was 33.6 years old and
94.43% of these people were aged less than 60 153 . The share of the property of
the elderly population in rural areas increased and this is the direct cause for the
ageing rate of rural areas to be higher than that ofthe urban ones.

153

Ibid; p.51-52.
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Table 6-2: Ageing Degree of Major Labor Outflow Regions (%)
Region,

1982

2000

National Average

4.91

7.10

Liaoning Province

4.81

7.88

Anhui Province

4.08

7.59

Hunpn Province

4.97

7.47

Guangxi Province

5.11

7.30

Sichuan Province

4.68

7.56

Source: NBSC, Population Census of 1982 and2000.'154

In addition, the ageing' situation is a major for the labor-outflow from the
provinces and it can also reflect the impact of the labor movement. As I analyzed
I

in the previous chapter, since the late 1980s, China has opened its economy to
the rest of the world and has kept up its rapid economic development, especially
in coastal areas. As the leading industry was mainly "Three-:plus-one,,155, these
labor-intensive industries, generated a lot of demand for. labor. For higher
.

income and work opportunities, a large number of inland labor migrated to the
coast areas, Liaoning, Anhui, Hunan,Guangxi and Sichuan are the main
provinces for labor outflow. By observing the ageing conditions in these
provinces of mainly laborJorce supply with table 6-2, we can see clearly that the
154

The data of Sichuan Province in 1982 include Sichuan Province and Chongqing city.Chongqing

became a municipal city in Sichuan province in 1997. Because the ageing factor of Chongqing in 2000 was,
8.01, the ageing growth rate of Sichuan Province should be slightly higher than in the table considered for
Chongqing.
155

A form of corporate trade Mainland China tried to create an' atmosphere of openness at the beginning of

the expanding economic period. This included the customary manufacturing of materials, designs or
samples supplied and compensation trade.
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labor outflow has influenced the ageing process.

In 1982, China had just opened up its economy however the development
has not yet entered the stage of rapid development which can be seen in
coastal areas, and therefore the local labor supply could meet local demand. In
addition, the government has not released controls on labor migration, and
labor migration between regions is not obvious. In these provinces, except that
of Hunan and Guangxi which was slightly higher than the national average, the
ageing rates of other provinces were all lower than the national average.
--J

After that, the economy in coastal areas developed rapidly and the
income gap between coastal and inland areas became wide. Young worker
flew from inland regions especially those provinces after said to coastal areas
and this contributed to these region's age process. In 2000, the 5th population
census data showed that the ageing rates of these provinces became higher
than the national average. Furthermore,the growth rates in the ageing
populations of these provinces were much faster than the national average.
Especially Liaoning Province which increased from 4.81 % to 7.88%, Anhui
Province rose 3.51 % from 4.08%

to 7.59%, compared with the national

average of 2.19%. Certainly, most migrants in coastal areas were from rural
regions.
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Compared to cities, the ageing problems put greater pressure on rural areas.
This is because a large number of young adults flow into the city to work, the
decline in support for older people in rural areas makes family care more difficult.
Meanwhile, as most rural areas have not established an old age pension system,
peasants lack the necessary social security they would get from having a
pension. In 2011, the central government proposed to establish an old-age
security system in rural areas in the Twelfth Five-Year Plan of China's Economic
and Social Development and it is, the view that solving the problem of rural
old-age security as an important issue. Therefore, the study of ageing issue is
very important for the sustainable development in rural areas. However, for
ageing rural China, establishing the social security system is extremely
'.

necessary. Because old,;,age pension security and medical insurance system are
the most important contents of the social security system,1 will analyze these
problems in the. second and third chapter..

6.2 Research on Pension System: Sino-Japan Comparative Study

Because almost all developed countri,es are entering the ageing society, to
address social problems caused by the ageing issue it is one of the important
topics for these governments. In the researching of China's ageing issue, the
comparative method of studying one of develope,d countries should be effective.
This is because, as ;previously analyzed, even though there are manyreasons

-127 -

for a country's ageing population, the economic factors especially the industrial
development~

of the state should have a very close relationship with ageing

problems.

In addition, developed cou,ntries entered into the ageing society much
earlier, their policies should he a reference point for China to address ageing
issues. In 2000, 170/0 is the highest ageing rate in the world and the countries
that have reached this point are Sweden, Ualyand Japan. Japan entered the
ageing society in 1970 and it was of precisely the most mature period of rapid
economic development. This is very similar to China. Furthermore, in the
agricultural sector, as is the case for China, Japan also reflects the small
family-run model. This has important implications for the study of the sustainable
development in rural China. For the above reasons, I have selected the
comparative research methods for this section. Firstly, I will compare the
reasons for the ageing population and the problems it brings from the asp~cts of
changing in the industrial structure, labor migration and decrease in the birth rate.
Then I will analyze the pension systems in both countries and explore the
sustainable path for ageing rural China.

6.2.1 The Analysis of Ageing Problems in China and Japan

Firstly, let us ·Iook at the change in the industrial structure in China. ,The first
industrial share of the GOP appeared to show a brief rise from 1978 since China
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had implemented a contract responsibility system in rural areas. After then the
_potential-share of agricultural production has been narrowing subsequently due
to the diminution in marginal productivity.

The share of agriculture in GOP has

gradually declined and reached 11.31 % in 2008. Compared to China, Japan has
shown a similar trend. In the years since the end of the Second World War,
Japan' industrial structure has changed considerably. The first sector's share of

GOP took a downturn while the second and the third showed the opposite trend.
The first sector went pown from 21.9% in 1955 and reduced to about 11 % 10
years later the same as the 2008 level for China because of industrial
development. Then it gradually reduced to 20/0.

As for the second sector, it

increased from about 30 percent in 1955 to over 40 percent in 1970. Then it
decreased slightly and stabilized at the 35 percent level.

On the other hand,

the third sector went upwards from 40 percent to over 60 percent. 156

With the change in the industrial structure, the employment structure
changed too. Based on the style mass-production, productivity in the industrial
sector-is dramatically higher than the first sector and its contribution to economic
development is greater. Industrial development generated a great demand for
labor.

156

In Japan, the

popularity of agricultural

mechanization and the

Qin, B. T., 2009, A New View of Japan's Childlessness, the Journal of the Study of Modern Society and

Culture, No. 46, Graduate School of Modern Society and Culture, Niigata University, Niigata.
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improvement of agricultural production technology produced a large amount of
surplus in rural labor. On the contrary, a large number of hidden rural surplus
labors were to be released in China mainly due too changes in the agricultural
production system. Whether in Japan or China, this release in the labor force
from the agriculture to the industrial sector met the demand in the labor supply
and contributed to industrial development.

The era in which the labor migration process took place in Japan was about
40 years earlier than that in China. As analyzed in the previous section, labor
migration is often more common in regions where there are high-level incomes
and rich employment opportunities. In Japan, the most economically developed
areas are concentrated in Tokyo, Nagoya and Osaka, the net-migration to these
three zones appears at its highest populated areas. Especially in 1963, over 600
thousand people migrated into densely populated cities 157. In China, it has been
concentrated in the three regiohs of the Pearl River Delta, the Yangtze River
Delta, and the Bohai ring economic zones. From the 1990's, many foreign
factories emerged in the coastal areas and increased the huge demand in the
amount of labor. The migration from the inner mainland to the coastal region
emerged. From figure 5-2 in previous chapter, we can see that migrant workers

157

Qin, B.T., 2010, Analysis of Labor Migration in China on thE? Lewis Two-Sector Model, New Vision in

Economics Development and Environmental Conservation, No.1, Graduate School of Modern Society and
Culture, Niigata University, Niigata.
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amounted to 61.99 in 1993. After that, migration continued and the amount of
migrants rose up to 136.49 in 1997158 . Whether in China or inJafpan,labor
migration from the rural' to the urban areas became one the most important
reasons for the ageing populations increased in rural areas.
Figure 6-1 : Birth and Mortality Population in Japan
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Source: Statistics Bureau of Japan, 1890-2004,159 & MHLW, 2009. 160

Meanwhile, another very important reason for ageing is the natural
reduction in the population.

This means that the birth rate is less than the

mortality rate. Figure 6-1 shows the

t~ends

in both the birth

a~d

mortality rates in

Japan. From it, we' can see that from the 1970's, the birth rate decreased
continually and the mortality rate increased at the same time. Finally in 2007, the
mortality rate surpassed the birth rate and the population shrunk.
158

Ibid; see note 135.

159

Statistics Bureau of Japan, Summary Table of Vital Statistics 1890-2004,

http://www.stat.go.jp/data/choukil02.htm. accessed on 2009.10.18.
160

Ministry of Health, Labor and Welfare of Japan (MHLW), Vital Statistics 2009,

http://www.mhlw.go.jp/toukeilsaikin/hw/jinkou/kakutei09/index.html. accessed on 2009.10.18.
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There are lots of reasons for a low birth rate. Firstly, in urban Japan, many
families choose not to have many children due to the ,higti, cost of feeding a
family and high education costs. Because there was no regulation on population
migration, migrants from rural areas automatically became citizens.

However,

living in cities means poor housing conditions and high living costs. Extra room
for bring up children, the expense of feeding children and educating require
citizens to' spend a lotof money. This caused the number of Ipw income families
to rise.

At the same time, Japan became a highly-educated society as the industries
changed from labor-incentive to knowledge-incentive industries. For their
children's employment in the future, Japanese families have to pay extra money
to send children to college. So the burden incurred by the cost of education for
the families is becoming heavy. The educational expenditure on education for
hquseholds was just over 2 percent in 1965 and then it went up by 2.5 times of
.

that. in 2004 to 6 percent

161

.

.

Leibenstein 162 believes that there are the huge

costs incurred from child-care including the direct expenditure on each child and
the opportunity cost of time spent actually on· raising children. In addition, a
couple's fertility rate has fallen regardle'ssofchanges to family income 163. There

161

Ibid; see note 154.

162

Leibenstein, H., 1975, The EconomiG Theory of Fertility Decline, The Quarterly Journal off;conomics,

89(1), Download f~om http://ideas.repec.org/a/tpr/qjecon/v89y1975i1p1-31.html.
163

Liu, J. Q., 2004, New Theory of Population Economics, Southwest University of Finance Press,
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is an increasing burden placed on urban households to choose whether or not to
have fewer children or no children at all.

Secondly, another reason for a low birth rate is rising of the age at which
people· get marries. Due to a highly educated society, more young people
choose to go to college and the age at which they tend to marry has risen. If
people go to college after they have graduated from senior high school, the age
at which they will marry will be raised .by four years. In addition, after graduation
from university, most people will work for many years and be prepared to enjoy
life more before they get engaged and so the average age for marriage tends to
b(3 higher. Japanese men used to marry at about 26 and woman

~t 23.5

in 1950

but the age rose to 30.5 for men and 28 for women in 2005 164 .

Furthermore, with the Industrial change in Japan from labor-intensive
industries to technological-intensive ones and the development of the third
sector, it is possible for women to be more active in the economic development
of the society. They received salary and so no longer have the ·need to get
financial support from their husbands. Some women choose to lead a single life,
\

.

even though one day they may marry. So the age at which they will marry is
getting later. Therefore, the age at which they will have children is getting older

Chengdu, pAS.

164

Ibid; see note 138.
-133 -

as well. The mean age of mothers giving birth for the first time was 24.4 in 1950
and increased to 29.1 in 2005. 165 Late marriage and getting birth at an older age
has contributed to the decrease in the birth rate.

6.2.2 Reform the Social Security System

In Japan,.both government and the media consider that the country will be
confronted with a lot of problems caused by the ageing population and low birth
rate in the future. One of the main problems is- that the social security system
would collapse. The social security system is designed to maintain the citizens'
income after they have retired. Under the pension system, young people pay
moneyto the governmentwhen they are at the working age, and getthe pension
from the government after they have retired. In most countries in the world, the
so-called "pay-as-you-go" system has been adopted. In Japan, the same social
security was also adopted.

Actually, the' government pays the working generation's money to the
elderly generation. After the current working generation has aged, the retirement
pension would . be from the next working generation. This is because the
government expects the population to continually increase. So far up until now, it
has never been problematic because the population has also been increasing.
However, once· the population decreases, the current system cannot be
165

Ibid;

~ee note 138.
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sustained: Figure 6-2 shows the income and expenditure balance of pensions in
Japan. We can see that from, 1961, pension income was greater than
expenditure. The balance went upwards and peaked in 1995. After that, it went
,

,

down and went into negative from 2002. The current social security system was
designed with continuingly expanding population in mind but this is no longer the
case.
Fi,gure 6-2: The Pension Balance in Japan
Billion Japanese Yen
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Source: MHLW, Report on Pension Fund Management, 2010. 166

In EU countries, governments are facing a similar' problem. In Italy,
, spending on the "pay-as-you-go" system as a share of gross domestic product is
expected to peak at 15.8 per cent in 2032. In Germany, forecasts indicate a
similar peak, although these projections do not take into account that this year
and the next, pensions will be increased, though not in line with average net
earnings, only by the rate of inflation. In France, where population decline will be

166

MHLW, Report on Pe~sion Fund Management,

http://www.mhlw.go.jp/topics/nenkin/zaisei/zaisei/data/data01jkokumin/kk:-08.html. accessed on 2012.1.7.
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less pronounced, state-funded pensions are expected to rise to 16 per cent of
GDP

rn 2040.
To combat this looming crisis, many governments have been trying to look

.for new sources of finance. One approach is to widen the number of younger
people in the population generation

an~allow greater

immigration. Young skilled
I

immigrants can expand the workforce by raising productivity. Another possible
remedy is by generating taxation. But the trouble here is that tax financing
weakens the links between contributions and benefits in the pension system.
Themo~t

fundamental solution is to reform the existing pension system.

In Japan, the pension system covered the whole country and rural areas
have not shown that ageing has become a social problem. On the contrary, as
. pension system has not been established in most parts of rural China, it has not
been a very prominent in issue. However, according to the proverb "it is easy to
map in white papers", itwill become an important issue in rural China in the
future and China will have to learn the lesson of Japan.

6.2.3 The Sustainable Pension System in Rural China

In rural China, family has always been considered the main source of
support for the elderly as the pension system's coverage rate is so low and
traditional family culture has always been so deeply rooted. However,in recent
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years, family support for the aged has been weakening continuously. There are
many reasons for this. Firstly, as shown in the previous analysis, the situation of
young adults migrating to urban areas has meant that most elderly people have
stayed in rural areas. The degree of ageing in rural areas has become higher"
than that of the urban areas. At the same time, this has caused a weakening in
family

support for

the

elderly.

Secondly,

the

implementation

of the

one-child-policy has not only caused a rapid decline in population, but has also
changed the family structure. At present,Chinesefamily commonly consists of
four elderly people, one young couple and a child known as the 4-2-1
composition of inter-generational structure. This inter-generational structure
shows that it is completely impossible for a fami.ly to give support to aged family
members. -Again, due to the current trend, the young and elderly tend to live
separately and the increase of the nuclear family has meant that the
self-maintenance of the elderly has gradually increased.

As a supplementary measure to the family planning policy, the government
should provide auxiliary assistance to FSFA. 'For a young couple, it is very
difficult in not only in an economic sense but also in terms of energy to bring a
child whist supporting four elderly people. In reality, some

lo~al

governments

have subsidized famili,es based on the award of family planning points. For
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example, the Guiyang government has issued such subsidies in 2002 167 . Based
on this fact, once men have reached over 60 and women over 55, single
daughter households can receive the pension of 60 RMB and one-child and
two-daughter sterilized households can receive 50 RMBevery month. The
government of Nanjing government has also implemented

a similar provision in

2003 168 . This local government has declared that rural residents of single
daughter households can receive a pension of 25°ib of the Minimum living
standard once they have reached over 60 years old. For those households in
which a child's premature death has occurred and which have not had the birth
of another child or have adopted any· more children, they will get 50% -of the rural
minimum living standard every month.

Effectively, such measures can help ease pressure on the family which
. regards support for the elderly and should serve as a unified policy across the
country. Again, the central government should increase the amount of subsidy
as far as possible to ease the family burden concerning support for elderly
relations. However, the family s.hould not be the main source of support for the
elderly but, it should be combined with other measures.

Arable land is considered another source of income for aged rural residents.
167

Guiyang Local Government, 2002, "The Ligation Method ,of Providing a Pension to One-child and

Two-daughter Sterilized Families in Rural Guiyang".
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Nanjing Local Government, 2003, article 31 of "The Population and Family Planning Regulations in

Nanjing", http://www.china.com.cn/chinese/PI-c/420721.htm. accessed on 2011.12.14.
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Because rural residents are contracted by local governments and have the right
to use arable land, some scholars believe that the arable land also has the
function of providing support for the elderly in rural China. Actually, since. the
implementation of the household responsibility system in 1978, the land has
become the economic backbone of rural households. A source of income, job
. security, and pension security are all maintained on the land to which the
household has been contracted. However, the protection level is low and the.
support capacity is limited. In addition, because the land contracted by farmers is
always under the threat of expropriation as the process of industriali,zation and
urbanization accelerates, the old-age support functions are weakened 169 .

Because there is an absence of a social security system in rural China, the
land output is the key point for examining whether the land can assume the
function of old aged support or not. Agricultural income in a rural household
accounts for about 45% of the whole income, and this is only the equivalent of
minimum standard of l.iving 17o. However, this income level is considered without.
taking labor input into account. If we exclude the labor costs, the land output will
be about zero or negative. This shows that the land has only played a significant
role in the case of self-employed for farmers and the result of land management

169

Xiao, L. F., 2007, Analysis of Family Pension in Rural China, Observation in Rural China,

http://www.zgxcfx.com/Article_Show.asp?ArticleID=82.52. accessed on 2011.7.12.
170
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Han, F.,201 0, The Rural Old-age Security Function of Land, Intellectual Property Press, Beijing, p.177.
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is zero or even deficit.

More profqundis that the previous analysis is only a general analysis
without considering the problem of labor's age. In fact, the ability of the elderly to
cultivate land in rural China is very limited. Because they just playa supporting
role in agricultural production, land management is very difficult or 'even
impossible for them without a young labor force in the family.. Therefore, it is
simply negligible that the land management should support the old aged in rural
China. If a-gricultural land were to be expropriated, the situation would be
different. As compensation for land expropriation is different in various regions,
the ability of land to provide old-age support is also different. As the analysis has
shown in the previous chapter, when the land was converted from agricultural to
other uses, compensation went generally towards currency payment and the
provision of social security. The purpose of this compensation will b.e for land,
.resettlement

subsidy,

crops

compensation

and

ground

attachments

compensation if the compen·sation of acquired ·land is in accordance with its
original purposes.

Because the sum of compensations payments should not exceed thirty
times the average annual output of the agricultural use and the money to the
small-holders is always very little, this very limited compensation cannot meet
the long-term survival for landless peasants, not to mention the support that they
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will bein old age. For the peasants that have lost their land, being absorbed into
the urban _social security system is the only sustainable way for them to survive
as they reach old age.

Support for their economic life and pension terms should be sustainable.
Since land takes on the function of a production tool and also the old-age
security, peasants who have lost their land have to get expropriation
compensation. On one hand, they should be paid in cash to maintain the source
of income for their economic survival. On the other hand, they should to be
provided with some old-age security services. Only be receiving compensation
and pension protection, can their economic survival and future pension security
is be guaranteed.

The establishment of a rural minimum living security system has been
considered another supplementary measure in which to solve the old-age
pension problem In rural China. This policy is an integral part of the current
social security system in almost all developed countries. For the purpose of
protecting the basic rights. of nationals, it is essential to maintain the national's
minimum living standard and as the last defense towards building a proper social
security system. When the national income level is below the minimum living
standard, it cannot maintain adequate living standards and so assistance should
then -be provided by the government.
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In China, Minimum living security for urban residents has sieved the
attention of the government and has sUbsequently been implemented. After the
success of the Shanghai pilot scheme in 1993, most economically developed
coastal regions gradually built up this system. Since then, the central
government has issued the State Council notice on establishing the Minimum
living security system for urban residents 171 in 1997 and also issued the
minimum living guarantee files for urban residents 172 in 1999 to widen the policy
at a nationwide level. At The end of 2004, more than 20 million rural residents
enjoyed this guarantee and the policy realized its basic security function.

However, the rural minimum living security system 'is far from resolved.
Alth0':l9h China's economic reform was primarily focused on the movement from
rural to urban, economic distribution went in the opposite direction. On the one
hand, as an important part of the security system, the time needed to implement
the minimum living security system in the rural areas was later than in the urban
ones. In fact, ten years later than in urban areas, so the central government
issued the State Council notice on establishing the Minimum living security
system in urban areas in 2007 173 .. On the other hand, the scope of its protection
was limited within some areas. Before its promulgation, some provincial
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The State Council of China, Decree No. 271.

173

Chinese Central Government File [2007], No. 19.
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governments piloted the system and gradually established their own local
security systems. However, it was not as popular as those established in the
cities.

One important reason is that the number of poor in the rural population is
larger and tends to be concentrated in those rural areas.

China's rural poor

population was about 40 million in 2009. Again, as the funding of the Minimum
Living Security System cdmes from local finances, this put pressure on local
governments especially in the economically underdeveloped western regions 174.
An easily overlooked problem is that of rural poverty standard. The World Bank's
poverty line is based on a daily consumption of U.S. $ 1.25 per capita. However,
China's current poverty line for rural residents was that net income of 1196 RMB
annually per capita and this was determined in 2008. It works out as only $ 0.89
per day at this level of purchasing power based on parity calculations. It is far
lower than the standard set by the World Bank.

Considering the economic factors such as rising prices, the Chinese
government will increase the level considered to be the poverty line to 1,500
RMB of net income annually in its "Twelfth Five-Year Plan". Effectively, the
number of poverty in the population will also increase substantially especially in
the economically underdeveloped western regions. For instance, Guizhou ranks
. 174

Article 5 of notice: The funding of rural minimum living security should be from the local government
I

mainly.
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second by having about 5 million poor people in its populations in 2010, this will
rise t01 0 million after the introduction of new standards and thus the number
would have doubled. The new standard will then make the unresolved issue of
popularizing minimum living security system more difficult.

Some scholars believe that a more feasible approach is to invest in poverty
alleviation funds which will be directly paid into the minimum living security
system .. Therefore the sum for the poverty alleviation fund from central and .local
governments has reached about 30 billion annually.

If the funds are distributed

directly to the hands of the poor, should amount to about 750RMB per capita.
Add the average annual income of 500RMB, the income level will be covered
and the minimum living security problem should then be resolved 175 .

Actually, the method of poverty alleviation in China is guidance and it has
helped a large number of poor out of poverty.

However, once the fund has

directly distributed to the rural poor, there is a high likelihood that residents just
out of the poverty will return to being poor and that the result is a significant
increase in poverty. At that time, the poverty alleviation fund will be in seriously
lacking and the form of direct paymentswiU experience paralysis. Therefore,
China should not only continually alleviate poverty by reducing the number of
poor in the population but there should bean attempt also to popularize the
175
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minimum living security system in rural areas. Especially for the economically
underdeveloped regions, the central government should increase financial
support, strengthen local finance and take major responsibility.

In summary, relying solely on land revenue support for the family cannot
solve the issue of rural old-age pensions. Meanwhile, the minimum living income
security system can only serve as a supplementary measure. Therefore, the
Chinese governments at both local and national levels have to build a broad
social old-age security system in rural regions.

.6.2.4 Pension Fund Choice for Rural China

For the establishment of a rural old-age security system in rural China,
the most critical issue is the collection of pension insurance funds and the
methods used to do so. The basic principle·· is to maintain the income and
expenditure balance dividing these in terms of lateral and longitudinal balance.
Lateral balance means consistency between the fund and the sum of the pay in
the current year and longitudinal balance means the consistency between the
pay~ent

and the pension in the whole pay period of a participator. Based on

these principles, the fund mode can be divided into a "pay-as-you-go", a "fully
funded" and a "partially funded" model.

"P.ay-as-you~go"

is where the funds are managed based on the principle of

-145 -

horizontal fiscal balancing. In this system, the total pension expense of the
current year is initially estimated and then it is apportioned into the sum of a
payroll, finally determine the premium rate is determined. This pattern reflects
the maintenance of intergenerational relations. One of the advantages .of this
model is that it is convenient to operate and many developed countries have
built their pension systems on this very model. It is fully feasible in_ an era of
population increase. However, this system cannot be sustained once an ageing
stage in the population has been entered.

As previously analyzed, Under the "pay-as-you-go" system, Japan's pension
income has been stendilyincreasing and has reached a peak of 6790 million
JPY in 1995. Then it has been in decline because of the population has been
decreasing and finally it has appeared to have shown a deficit of 485 million JPY
in 2002. Since then, the country's pension fund has been in deficit and this is
one of the most troublesome problems for each successive ruling government.
Just like Japan, other developed governments such as the European Union
countries have also faced the same problem.

A fully funded mode is where funds are managed based on the principle of
a vertical fiscal balance. In this system, the participator's health condition is
forecast and the economic development indicators can be formulated within an
entire life period. Then the amount of pension payments are measured out and
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spread over his (or her) entire insurance period. After participators have retired,
they can then get a pension from their personal pension fund accounts. This
model can avoid the ageing problems caused by inter-generational 'relations and
there is no necessarily to adjust the premium rate because it ,is pre-measured
and stable.

However, the shortcomings of this model are obvious. Firstly, it is weak of
freemasonry characteristics because it reflects a self-funded and does not work
a social redistribution function. Secondly, it is quite difficult to predict the amount
of pension as not only it does involve many predictors but it also involves
considering the span of time that people's whole life spans cover. Again, the
Fund is vulnerable to government intervention, such as being diverted to other
purposes or corruption.

A partially funded system is' an integrated form of "pay-as-you-go" and "fully
funded" system., It is competence with the principles of a horizontal and
longitudinal balance in payments and based on the principle of. keeping a
balance between income and expenditure at various stages. Under the premise
'of leaving certain reserve funds, the pension rate depend on the spending needs
of a certain period 176 . The amount of Reserve Fund is variable. It is accumulated in the period before the population has aged and it is consumed in the period

176

It is often five to ten years.
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after the ageing peak has been

rea~hed.

One of the advantages of the partially

funded mode is that it has flexibility. On one hand" it can avoid great risks
compared to the fully funded mode. On other hand; it also alleviates the
problems of a lack of reserve and uneven burden compared to the
"pay-as-you-go" model. However, this system is difficult to implement,_especially
in the mastery over varies ratios. If the standards and ratios are set incorrectly,
instea~

of getting the desired effect, it will lead to a substantial increase in

management costs. Therefore, it needs great caution in the designation of the
system- especially in as far as a quantitative analysis goes.

Because the level of economic devel?pment and the family income levels
in rural areas are very low, relying on the land solely as a source of revenue
cannot solve the problem of the rural old-age pension. At the same time, due to
population decJine and changes in the structure of the family, and especially the
migration of young labor enter into the cities continually weakens the ability of
the -family to provide security for residents in old age. In addition, a rural
minimum living security system can just serve as a supplementary old-age
security measure. Therefore, to solve the problem of an old-age security system
in rural China, it is necessary to create multiple, multi-level security systems.
Firstly, familysupporfshould bestrengthened. Secondly, the government should
protect the land contracted to peasant families and establish a land requisition
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~

compensation policy to improve the level of compensation from expropriation.
Again, governments have to establish a rural minimum living security system to
protect the primary right to life of the rural eiderly. On this basis, it is necessary to
establish and popularize social old-age security systems in rural China.

Under this premise, the China governments have to establish a
sustainable pension fund. As the precious analysis has shown, because
Japan adopted the "pay-as-you-go" system, the pension funds went into deficit
due to an ageing population, therefore we cahsay that this mode is not suitable
for ageing rural China. On the contrary, because peasants are self-employed,
fully funded or partially funded models are the more 'feasible options. In< addition,
the Chinese government should establish a rural pension insurance reserve fund
earmarked specifically to solve the problems of an ageing rural population. The
amount of reserve funds should be adjusted based on the development of the
ageing process in rural areas. Distribution should be flexible based on the
degree of ageing in each province and the fiscal. capacity of local governments.

6.3

~he

Medical Insurance Health System in Rural China:

6.3.1 The S'ituation of Healthcare in Rural China

The medical insurance .system is another very important issue for
'sustainable development in rural China. Since the low level of economic
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development in rural areas, health care costs are heavy burden on small-holders.
According to the Ministry of Health Statistics of 1999, the net income of peasants
has increased by 2.2 times over 10 years. On the contrast, the average cost of
outpatient and hospital charges increased by 6.2 times and 5.1 times over the
same time span177. As rural residents cannot afford medical· expenses, about
one third of patients in rural areas should be hospitalized receive no
hospitalization178.ln'fural areas, the condition of "suffer slight illnesses, delay
serious illness, life-threatening illness to the hospital" is common. Poverty due to
illness is very serious, especially in western China, these peasants number
reached to 300-500 million and 70°!c> of poor households in rural areas are as a
result ofillness179.

However, before economic reform in China, the health care system in rural
areas has became very popular. Since the founding of the country, the Chinese
government has been committed to the establishment of rural health care and
has begun cooperative medical care system started in 1955. After the
implementation of the rural

people's communes in 1958, the national

cooperative medrcal coverage reached 10 %

177

•

Since then, the central government
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has increased its efforts to popularize the system across the country and
coverage was up to 460/0 in 1962.

However, since 1968 there have been happened a number of natural
disasters over a period of three years a'nd s.o the coverage rate was reduced, by
1976, it was resumed and up went to 90%. The medical insurance system in
rural ,China achieved a very high degree of popularity. At that time, relying on the
rural commune, China' formed a perfect rural health care system consisting of
the county hospital, commune health centers, and village clinics. In China, the
situation of "there are medicine and doctors where people are living" and "minor
illnesses within the village, serious illness within township" was the norm. The ,
Chinese people's health care system had been greatly enhanced. China won
wide praise for the most comprehensive health care system in the world at that
time. The World Health Organization gave a high evaluation of China's
extraordinary achievements in rural health care and actively recommended the
experience to other developing countries.
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Figure 6-3: The Share of CMS Village in China
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Figure 6-3 shows the development of the rural medical care system in \
China. In 1978, China implemented a series of rural economic reforms and
adopted the "household responsibility system". From then on, the family became
the basic production unit in rLlral areas. Since the disintegration of the collective
economy, rural cooperative medical care system lost

it~

backing and collapsed

rapidly in most rural areas. By 1984, the rural cooperative medical care coverage
decrea~ed drastically to 7.6%'- After the 1990's, the ~government re-recognized

t~e importance of a rural medical security system and released 181 in 1993: In

this file, -the central government proposed the development of cooperative

180
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medical system, _but did not take any action on it. By the end of 1997,· the
cooperative medical system just covered only 17% of administrative villages.

6.3.2 The Equity Issues

betwe~n

Urban and Rural Areas

As analyzed in· the previous chapter, as there is a large economic gap
between urban and rural China, there exist two sector characteristics in all social
systems. There is also a huge urban-rural gap in a medical insurance system.
Firstly, the allocation of, health care resources between urban and rural is
unequal. Medical staffs with higher technology are crowded into the city's large
hospitals. In contrast, village clinics or individual doctors are the main resources
that rural residents use. Most of the village health workers have not participated
in formal trQining, and a Gonsiderablepart of the village clinics are without the
necessary disinfection equipment. Secondly, compared to cities, the share that
the central government invests in rural health is low.

From 1979, the government generally abandoned the responsibility of.
health care for farmers. Even though the rural area represents 800/0 of the ertire
population, medical expenses for the rural areas only accounts for 16% of the
total government health budget. On the contrary, 20% of whole population in
cities takes up 84%

of the medical budget. Thirdly, health care expenditure

differs greatly between urban and rural' areas. Because rural residents mainly
,shoulderthe personal burden of medical expenses themselves, the urban health
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insurance system has improved gradually. The average medical cost of urban
residents per capita was 2.6 times that of average rural residents in 1995.
However, after five years in 2001, the gap widened to 3.6 times 182. This means
that the urban-rural gap performance does not only reflect in residents' income,
but also a showup,in health care services and it is right to say that this gap is
continuing to widen.

The lack of Medical insuran'ce system in rural China harms the peasants'
health seriously. As previously analyzed, as the young labor force transfers to
the cities, the degree of ageing in rural areas exceeds that in urban areas and
becomes even more serious. The medical needs of the increasingly elderly
population cannot be met. As a result, rural health has deteriorated. The 2-week
incidence rate increased from128.2 %0 in 1993 to 137.1 %0 in 1998 and rose to
139 %0 in 2003 183 . Because the rural poor cannot afford medical expenses, about
one third of patients in rural areas should be hospitalized but receive no
hospitalization. In rural areas, disease is one the major factors of poverty and
70% of poor households are a result of illness 184
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To address the rural medical security issue, the central government
enacted

185

.

In this file, the central government proposed to establish a New-type

of Rural Cooperative Medical System (NRCS) in a nationwide rural area scheme .
and planned that the new rural cooperative system covered all of the rural
residents basically by 2010. Differing from the mandatory. of the old system

difference 'is that the central government does not require all the local
governments to establish NRCSat the same time, but provides them with pilot
lessons and improves the system steadily in accordance with real life situation·
for their areas.

Solving the funding problem

is the most important thing for the

Establishment of a sound social security system. Compared to Urban health
insurance funds from companies and individual wages, the local residents are
self-employed and their income is low. So the funding source of NRCS is lacking.
To solve this problem, the central government clearly states the implement
combined funding mechanisms and the source is from individual peasants who
pay with government support. Firstly, every insured rural resident pays 10 RMB
annually.

185,

Secondly, the central government will spend NRCS 10 RMB ,in
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subsidy per capita every year from 2003 to peasants in central and western
,

\

provinces who participate in the scheme. Finally, every provincial government
has to subsidize the participator of NRCS, they can even determine the specific
local subsidy standard, but the allowance should not be less than 10 RMB per
capita annually.

By the end of 201 0, the number of NRCS particip'ator was up to 835 million
and the participation rate reached to 950/0 186 . But a lot of problems emerged.
First, because of the moral crisis of health care institutions, the participators of
NRCS have to pay more medical expenses and this has caused a heavy burden
on them. After the rural hospitals obtained the ·certification necessary to have
fixed medical units, the hospitalization and outpatient fees generally rose. ,Such

a

phenomenon has become common place such as the serious treatment of

slight ailments, disease-free medication, and

irrational drug use. This

phenomenon increased the burden on NRCSparticipators. Especially, some
phenomena appeared whereby the NRCS participators bought drugs in the
designated hospital; the fees they need to pay for these are still more expensive
than purchasing medicines at a drugstore even though reimbursement is
available.
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Secondly, the government failure has caused high administrative costs
and inefficiency. Each Local government lacks the management to operate
NRCS and these institutions are in disorder and ineffective.. In some areas,
NRCS is managed by several institutions but the responsibility for its operation is
not clear. As the management agency's operating costs are too high, the funds
should be spent on medical costs instead. Again, reimbursement involves a lot
of requirements and complicated procedures. Many rural residents have to travel
.to several departments for the reimbursement. Furthermore, the differences
between rural and urban areas that have already been mentioned have not been
eliminated.

6.3.3 Field Survey of Zhanjiang's Integration Medical System

To resolve the above problems, the central government encourages
localities to explore and establish the supplementary medical insurance scheme
under which of improvement are to be made to NRCS. One of efficient methods
is Joint qualified commercial insurance agencies to launch a new rural
cooperative service. In January 2009, the Zhanjiang City government worked
with the Chinese People's Insurance Company (CPIC) to jointly establish a
rural-urban Unified Health Insurance
operation,

Sys~em(UHIS).

After more than a year in

UHIS achieved good. result: "none-increasing of government

investment, non-rising of resident's burden, improving level of medical care,
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broadening coverage of insuring". Forthe study of sustainable social security
system in rural China, I interviewed the General Manager of theCPIC Zhanjiang
Branch in May 2011 to research its main approach and considered an effective
way to resolve the problems of NRCS. Though the survey, I can summarize the
result as follows:

First of all, UHIS resolve the situation of separation that exists between
urban and rural areas with regards to the medical security issue and established
a unified health care system. As elsewhere, the medical insurance systems for
urban residents and NRCS in Zhanjiangwere separated. Under the dual health
insurance system, urban and rural residents pay insurance fees depending on
very different standards and levels of operation where there, is a huge gap
between urban and rural regions. UHISget rid of the identity boundariesand the
split of dual health insurance systems by achieving a new pattern by which
urban and rural dwellers pay for the same standards and enjoy the same level of
treatment in health insurance.

Secondly, UHIS achieved a consistency between urban and rural

are~s

in

funding criteria, the insured benefits, and the level of treatment. According to the
"one system, two levels, consistent between urban and rural areas, voluntary
choice" principle, the standards of insurance fee were set of two grades of 20
RMB and 50 RMB (from 2010, to 30RMB and 60R,M!?) annually each person.
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The residents who participate in UHIS's family unit at the suitable pay grade
receive care based on their income situation and the .Ievel of demand for medical
services.

Thirdly, in the new system, social health insurance and business health
insurance have been combined into one system. Among the premiums, 15% of
what was used went towards purchasing the large Medicaid insurance from THE
CPIC and the remaining 85%) was used to purchase social medical insurance
from ZhanjiangSocial Insurance Bureau.

In addition, the insurance payment limit was been increased after the
introduction of UHIS's the limit which was 15 thousand 'before and was
increased to 50 thousand (for the premium of 20 RMB) and 80 thousand (for the
premium of20 RMB). The social security Fund pay the reimbursementwithin 15
thousand RMBand theCPIC pays the part which is over 15 thousand RMB.
Beginning in 2010, the reimbursement limit was increased to 80 thousand RMB
and 100 thousand RMB without changing the medical insurance fee. The social
security Fund pays the reimbursement up to 20 thousand RMB and the CPIC
pays the part which is over 20 thousandRMB. Because the payment amount
was increased significantly, the burden of medical expenses on insured
participators was greatly eased.
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Through the interview, I have known the specific dmplementation of the
UHIS is as follows: The CPIC and Social Security Funds Administration (SSFA)
established an evaluation system of designated hospitals for medical care
quality. Firstly, the CPIC and the SSFA, signed agreements with every
designated hospital to establish the medical information common-sharing
mechanism that states that the three sectors should share the information
concerning the patient's condition and the medical services provided by doctors.
Secondly, The CPIC sent a medical expert team of 77 members, some of them
were present in four three-star level hospitals were used to inspect the other
designated hospitals under the supervision of the medical services of each
medical institution.

Thirdly, UHIS evaluated the designated hospitals satisfactory in a survey of
medical services. The failed hospitals were given a warning and the seriously
'underperforming hospitals would be banned from operation. As a result, the
hospital cost per capita was 4746RMB in 2007 before the introduction of the
new system' and it fell by 25.3% to 3543 RMB after the Implementation of the
new system in 2009. The data show that the UHIS effectively prevented the
phenomenon of excessive medical treatment and improved the levelot medical
services greatly. In addition, the patient's medical burden was also reduced.
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Besides checking the content of medical

s~rvices,

the inspection team also

examined the patients to prevent malpractice and other such bogus treatment.

Finally,

the

UHIS set up a one-stop service and

simplified

the

reimbursement process. Before the implementation of the UHIS and of the
NRCS, rural residents needed to deposit all medical expenses, claim
reimbursement and then complete the process to get back the amount of
payment. However, the medical certificate had to go through the village,town
and county authorities and it took a long time. As some villages are faraway
from the government station and transportation is inconvenient, rural residents
were bemused by the entire reimbursement

p~ocess.

After the implementation 'of the ,UHIS,third-party medical information
sharing networks allowed the participators to be discharge of personal liability for
medical expenses and let the remaining amount be settled between the insurers
and the hospitals concerned. Settlement method facilitates greatly improved the
situation for rural residents and the number of hospital visitors also appeared to
increase. For example, the outpatient visitors to Chikan District Hospital
maintained 60% annual growth in 2009 and in 2010. As for hospital choice, the
participators can choose not only the nearest clinic but off-site hospitals in the
designated 18? hospitals within the province. Furthermore, relying on the·nationwide network of cooperative medical institutions, UHIS can .provide
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participators who are suffering from incurable diseases a nationwide health
,green channel and off-site referral system.

Furthermore, this method can significantly reduce administration costs
through market operations. I also interviewed the Secretary of the Zhanjiang
Social Security Fund Authority.

As manager and operator of Zhanjiang urban

and rural health care system, he described the saving in administrative costs.
Due to the co-operation with a commercial insurance company, the NRCS
resolved the shortage of social security funds and the confusion in management
problems. Before the implementation of the NRCS, as elsewhere, the NRCS
was separated from urban social insurance systems and there existed the
situation of there being two management models, two teams and two networks
in Zhanjiang.

The NRCS was in charge of the health department and the social

security agency was in charge of em'ployee. health insurance and medical
insurance for urban residents.

After the combination had occurred, the Social Security Bureau managed
. to unify the management ofNRCSurban medical insurance. According to the
ratio of 1:8000 standards between administrative staff and the. number of insured
residents, at least nearly 750 administrative staff was needed. However, the total
number of permanent staff was only 224 over the jurisdiction of five counties and
.6 districts together managing the insurance of work injury, unemployment and
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pension affairs. It means that the government needed to add more than 500 new
members of ~taff. However, because of cooperation with the CPIC, the
government has not increased staffing but reduced more than 20 staff members.
The administrative cost of more than 800 million was saved annually and this
has greatly reduced the administrative expenses of the Social Security Fund.

As a result, this model has achieved encouraging results. The field survey
shows that in 2008, hospitalization rate for Zhanjiang was 3.7% and it rose to
6.40/0 after the implement of the UHISin 2009 and nearly 8 % in 2010. The
medical treatment received by the designated hospitals in Zhanjiang more than
doubled in 2008. In 2009, the average per capita reimbursement rate was 51.20/0,
compared to 38.6%) under the NRCS in 2008, it increased by 12.6 percentage
points. The increase in hospitalization and the reimbursement rate is reflected in
the insured person's, benefit which has been extended. By far the interview in
Apri12011, the number of the participators in rural Zhanjiang reached about 4.88
million and the insurance rate was up to 98.40/0, the target of full coverage has
basically been achieved.

6.4 Concluding Remarks

The 21 st century is the era of ageing populations and ageing is universally
global phenomenon.

All the developed countries are facing the ageing problem

and, many developing countries are entering or will soon enter the "ageing
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society". China entered the ageing society in 2000. Because China is the world's
most populated country and has the most ageing population, researching
China's ageing problem is extremely important not only for China but also for the
entire world. Meanwhile, because of inter-regional labor migration and other
reasons, the degree of ageing is most serious in rural China, at the same time,
the ageing process is growing fastest there. Because a social security system
has not
been established there yet, rural areas are experiencing greater
,
pressure on them comparing to the cities. Solving the problem of rural security is
an important issue for sustainable development in rural areas. As the medical
and pension security are the two most important issues in rural areas, in this
paper, I have examined first the rural pension security scheme and secondly the
medical problems.

In my analysis of old age pension security; I selected comparative research
methods between China and Japan. On theorie hand, Japan entered the ageing
society at a .mature period of rapid. economic development. On the other hand,
Japan also shows the small family-run model to be the main model in the area of
agricultural management. This is very similar to China. Firstly, I compared the
reasons for an ageing problem in terms of industrial structure change, labor
migration and decrease in birth rates. Then I analyzed the pension systems in
both countries and explored the sustainable path for an ageing rural China.
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.

The government should establish a compound old age security system in
rural areas. Firstly, the family should also playa fundamental role in the social
security system. In the short term, because of the traditional culture, they have a
major rol,e to play an auxiliary to the one-child planning policy. The government
should encourage and support the family with regards the problems of an ageing
society. Secondly, a minimum living

st~ndard

security system should be spread

throughout rural China and both urban and rural residents should enjoy the
same basic equal rights. Local governments should guarantee financial
resources and the central gover,nment should shoulder the burden of partially or
fully funding in under-developed areas. On that basis, the government should
establish a unified pension system nationally and encourage rural residents of
the economically developed areas to participate in commercial pension
insurance schemes.

As for the 'choice of pension system, due to the high degree of in the
population and becoming serious in rural China, sustainability is most important.
As Japan adopted the "pay- as-you-go" pension system and is finding it difficult
to

su~tain

such a system in a time when the population is ageing, this system is

not suitable for an ageing rural China. By contrast, as the peasants are
self-employed, a fully funded or a partially funded model is a more feasible
option., Besides, Countries should establish a rural pension insurance reserve
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fund, where part of

th~

funds can be earmarked specifically to solve the rural

ageing problems. The amount of reserve funds should be adjusted based on the
degree of ageing in the rural population. As for nationwide distribution, it should
be used ~Iexibly based on the degree of need of each region and the fis.cal ability
of each local government.

Another extremely important issue for. China's rural social security is the
medical insurance system. Since the lack of health insurance, medical expenses
,

,

become a heavy burden for Chinese peasants and their health is suffering as a
consequence. To address the issue of rural medical security, the central
government has proposed to establish a new-type of rural cooperative medical
care system in 2002. Through the implementation of the new rural cooperative
medical system, rural health care issues are initially addressed. But there are
many problems. Firstly, the medical expenditure burden on participators is still
heavy due to the moral crisis of some hospitals. Secondly, the administrative
_service is inefficient and based on high costs. Again, the new rural cooperative
reimbursement system involves a lot of requirements and the reimbursement
procedures are too complicated. In addition, the great gap in health care
between rural and urban areas has not been eliminated.

Government failure is the root caused inefficiency in medical care system,
so the central government has encouraged local governments to entrust
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qualified commercial insurance agencies to handle the new rural cooperative
medical services and explore the establishment of supplementary medical
insurance. The Zhanjiang government established an urban-rural unified health
insurance system together with the Chinese People's Insurance Company in

2009. After 1 year of9peration, it yielded good results.

To familiarize myself with their main practice, I carried out research in April

2011 and interviewed the General Manager Zhanjiang Branch. Firstly, the new
system repaired the split between urban and rural areas by establishing a unified
health care system. Secondly, through the combination ofsocial and commercial
insurance, the new system greatly

increase~

insurance payments and eased the

pressure on medical expenses for insured residents. Thirdly, they established a
set of medical care evaluation systems and effectively monitored the designated
hospitals, and so the medical servjce level was improved. Again, after the
establishment of a one-stop service, the reimbursement procedure was
simplified. Finally, the system significantly reduced administration costs through
the market operation mode. Therefore, I believe that the pilot is an effective way
to solve rural medical security problem.
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Chapter 7: Conclusion·
In this thesis, I attempted to research the sustainable development in rural
China. The three topics which have placed a main role in this research have
been rural China's development in the areas of economics, ecology and social
system. Based on the reality of rural China, there is too much factors related to
sustainable development. This thesis has selected five factors of ecological
agricultural production, industrial pollution, renewable energy, labor migration,
and ~he provision of a welfare system which have been outlined in five chapte~s.

In chapter 2,

II~oked

at ecological agriculture through comparative research

with Japan because the family-based agricultural operation model in Japan is
closely related to that of China. Through the research into the Japanese·
government's strategies to develop ecological agriculture, the Chinese
government should support the sustainable development in agriculture in the
following respects: Firstly, as family-based land operations and small-scale
agriculture are nationally applied features of rural China, and seeln~ that there is
a lack of finances and technical know-how in the fields of ecological agriculture,
the Chinese government should increase financial and technological support by
promoting sustainable agricultural production. Secondly, as market demand is a
prerequisite for production, the government should conduct some investigations
and seek to expand the eco-agricultural market. With the market mechanism as
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it stands, the government should help agricultural workers by promoting
sustainable agriculture production, the distribution of products and the system by
which products are sold. In addition, the China government should also establish
a multi-level certification system

fo~

sustainable agriculture. This will not only

establish agricultural brands but also contribute to alleviating poverty in rural
areas.

To eradicate poverty in rural China, industrialization has been seen as an
effective means. However, industrial production causes environmental pollution
and has become one of the main

hamp~ers

to sustainable development.

Therefore, I looked at the industrial pollution in the chapter 3. I selected a
chemical company and investigated the source of water pollution by conducting
a field survey. To resolve the environmental pollution problem, the government
should change the way that economic is achieved by changing its "treatment
after pollution" approach and establishing

poll~tion

prevention and a system· of

control. Regional economic development should· be based on the appropriate
regional e'nvironmental agency fully carrying out its duties to prevent pollution
from urban to rural areas. As for the examination of site-settle industrial
production, the establishment of highly-polluting projects in rural·areas should be
strictly banned. Special attention should be paid to th,e prevention of the types of
pollution that take a long time to resolve, for instance, groundwater pollution.
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Secondly, the improvement of legislation an~ law enforcement are the
foundations. of pollution prevention and

~ontrol.

When we examine the global

situation, we can see that industrialized countries have also experienced this
problem of how to solve environmental pollution.

These countries have finally

achieved a level of economic development which is needed for appropriate
environmental protection because they have established a sound legal system.
Therefore China should improve its environmental' protection laws, especially
with regards to economic globalization, legislation, pollution indicators and
should gradually move closer to the position of developed countries.

Thirdly, China should establish strict enforcement and effective monitoring
systems especially in rural areas. For instance, if the companies cannot resolve
their pollution problems' through technical means, their production activities
should be strictly prohibited. If, local government officials condone such
production activities by colluding with the companies which are polluting the
environment, then they should be severely punished.

Fourthly, as local officials have played 'such a decisive role in the
decision-making

process

with

regards

to

economic

development

and

environmental protection, law enforcement significantly depends on them. The
central goVernment should change the evaluation content of local government
performance and view environmental protection as its most important task. At
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the same time, the central government should establish a mechanism for
environmental protection which targets responsibility and accountability thus
encouraging local officials to engage in environmental protection work. In
addition, because environmental officials are subject to the local government for
their financial support, the central Ministry of Environmental Protection law
enforcement cannot be carried out through to its final stages because local
governments have proven to, be uncooperative. To ensure environmental
enforcement is independent, central government should establish a special
salary fund for an environmental protection system by making the. officials
economically independentfrom local governments.

Finally, the Government should increase its investment into environmental
protection in rural areas. It is important to study and formulate environmental
pollution prevention and control planning according to the specific types of rural
pollution that occur, while it should be that pollution prevention technology
development in rural areas should continue to be developed so as to improve
environmental protection capabilities.

Along with industrialization and the improvement in rural residents' living
standards, electricity consumption has increased and this has put pressure on
China's electricity supply capacity. Because the energy structure of China is '
heavily reliant on fossil fuel energy, such as coal and oil, this is not only the main
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cause of serious air pollution and acid rain, but it is also not sustainable due to
the limited supply of such resources. Renewable energy, especially wind power,
is one of the effective means by which China can develop a sustainable energy
supply in the future. Therefore, the chapter 4 went into the development of such
renewable energy sources.

The progressive use of, wind-power is the result of government support.
However, China's wind-power industry currently faces many problems. Firstly, a
survey into China's wind energy supply and resource has not been
comprehensive enough. Abundant wind energy resources are extremely
important when selecting a wind farm site. In China, the current distribution
survey of wind resources is very vague, and it cannot meet the reqlJirements of
wind power companies to make a cost/benefit analysis. The Chinese
government should refine the survey and provide more detailed wind distribution
information to potential investors.

Secondly, the domestic technology. level for manufacturing wind power
equipment is not up to world standards. Wind turbine ,manufacturing technology
needs to be nurtured so that wind power companies can further reduce costs.
China still does not have a large-scale wind turbine manufacturing capacity, and
small turbine units' are prone to failure. The Government therefore needs to
increase its investment in research and development to support various wind
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power enterprises.

Finally, financing channels for renewable energy are narrow. For wind
power projects, the loan repayment period from domestic commercial banks is
typically only five to eight years. On the contrary, wind R&D needs long-term
investment so that the development of advanced wind, power technology is not

restricted. To conclude, the Chinese government should establish a special
financial institution to fund wind power

res~arch.

In rural China, compared to the limited arable land, there exists a huge
surplus in rural manpower. Labor migration from the agricultural sector to the
industrial sector has provided the necessary labor supply for industrialization.
However, a labor force shortage has emerged in coastal cities recently. Lewis's
two-sector theory has been recognized as a suitable explqnation for China's
actual situation and has been widely accepted by Chinese scholars. Many
scholars believe that China's· economy has reached the Lewis turning point. In
chapter 5, I analyzed this issue.

In the Lewis two-sector model, the most important factor promoting labor
migration is economic. With the migration of rural workers into the city,
economics factor has played a big role in deterri,ng of the income gap which
exists between urban and rural areas. In addition, a wealth of employment
opportunities and a greater pension of facilities such as parks, roads, public ..
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transportation, etc have contributed to the reasons when workers have moved
into the cities. Besides, convenient medical institutions and higher medical
technology are other factors which rural labors have considering when migrating
to the cities.

Even though these factors have been the main driving force behind
migrant labors moving to the cities, many factors still block the flow. In China, the
Hukou system is one the most important reasons for this. Although the rural
labors work in cities, their "Hukou" has remained in the rural areas. In the city,
they cannot enjoy the same social treatment as urban residents, such as
medical insurance, and even their children cannot enjoy equal education
opportunities. Although they can enjoy the convenience of their medical services,
but have to pay more than city residents because they don't have health
insurance. For their children to go to school, they have to pay expensive school
sponsorship fees. Moreover, their rural "Hukou" reminds them of their status as
farmers, so they cannot have a sense of belonging to the city. Driving factors and
preventing factors have been competing with each other. Initially, rural incomes
have been very low,so the driving factors have overcome the preventing ones.
The attraction of higher wages and the wealth of employment opportunities have
led to the occurrence of the rural-urban labor migration.

However, after the migrant workers have worked in the cities for a period,
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they have saved some hard earned money and started to be can't stand the
inefficient situation in the citiesfor them especially due to the Hukou system. As
a result, this has led some rural migrants to return back to the countryside
eventually., Meanwhile, for those who are living in' rural areas and have the
intention of migrating to the city, the preventing factors will gradually overcome
the driving factors for migration. The occurrence of a labor shortage in coastal
areas is not a typical and countrywide problem but has just appeared in some
localized areas. Even the migrant worker's average, wqge has increased and it
has contributed to the increased demand for goods and services in rural areas
but this has not been due to an increase in the labor supply from agricultural .
sector.

In China, the gap between the rural areas and urban areas has widened not
narrowed. The development of township companies has increased rural income.
As for the central government, on the one hand, they should look into reforming
the HuKou

~ystem

in regions with a view to expanding its phasing out in all

regions. On the other hand, they should encourage middle and, small scale
companies as they. can ease the pressure of surplus labor in the agricultural
sector and industrialize the country's economy.

Besides, it is necessary to

establish a free, fair labor market and to give migrant workers the same
opportunities in employment. For enterprises in coastal area,·jhey have to face
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their labor shortage problem and carefully consider wage increases. For profit
maximization and ensuring economic development, many coastal businesses
have moved or are planning to move to labor-abundant inland area. Therefore
the coastal economy has to transfer the emphasis from labor-intensive to
technology-intensive operations. For China's overall economic development, itis
essential to develop technology-intensive industries in coastal areas and
labor-intensive industries in inland areas as there is an abundance of labor. This
is how China's can develop its economy in a susfainable way.

The flexibility in the labor market causing greater 'migration from the rural
areas to the cities has resulted in an aging population in those areas. Because
most parts of the rural regions have not established a social ageing insurance
system, and the new rural' cooperative medical care system is still in its pilot
phase,' compared to cities, the ageing. problem has brought greater pressure to
bear on the rural areas. In chapter 6, I analyzed the pensions system in rural
China. As medical and pension security are the two most ,important issues in
rural a(eas, in this paper, I have analyzed the issues of the rural pensions and
then looked at medical problems in the second part.

In my analysis of old age pension security; I selected research using
comparative methods in evaluating the situation which exists in both China and
Japan. On the one hand, Japan entered the ageing society in a relatively mature
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period of its economic development. On the other hand, Japan has also taken up
the small family-run mode in agricultural management and this is very similar to
China. Firstly, I have compared the reasons for an ageing problem with regards
the .change in the industrial structure change of the economy, the migration of
labor and decrease inthe birth rate. Then have analyzed the pension's systems
in both countries and explore the possibility of sustainability in relation to the
issue of ageing in rural China.

The government should establish a compound ageing security system in
rural areas. Firstly, the family should also playa fundamental role in the social
security 'system at least in the short term, as this forms an integral part of the
Chinese society. As an auxiliary to the one-child policy, the government should
encourage and support the family concerning the problems of ageing. Secondly,
a minimum living standard in such a security system should be spread across
rural China because both urban and rural residents should be able to enjoy
equal basic living rights. It should be the case that local governments should
guarantee the scheme's financial resources and central government should take
the some of the financial burden partially or fully in respect to more
under-develope,d areas. On this basis, the government should establish a unified
pensions system nationally and encourage rural residents of the more
economically developed areas to participate in a private pension scheme.
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In choosing a pensiops system, due to the high level of ageing within rural
China, the question of sustainability is most important. As Japan adopted the
pay- as-you-go pension system and. is now facing a difficult period in its
sustainability, this system is not suitable for rural China. In contrast, as the
agricultural workers are self-employed, a fully funded or partially funded model is
a more feasible option. Besides, Countries should establish rural pensions
insurance reserve fund which is part of the funds ~ earmarked for solving the
problems of an ageing rural population. The amount of reserve funds should be
adjusted based on the degree of ageing in the rural population. As for the
distribution ona nationwide basis, it should be used flexibly' given the degree of
ageing in each region and the fiscal ability of each local government to provide
funds.

On the contrary, since the lack of health insurance, medical expenses
become a heavy burden for Chinese peasants and their health is suffering from
serious harm. To address the rural medical security, the central government
proposed to establish a rural new-type rural cooperative medical care system in

.2002. Through the implementation of the n!3w rural cooperative medicaL system,
\ rural health care issues have been basically addressed. But there are still many
problems with it. First of all, the medical expenditure on participators is still heavy'
due to a moral crisis in hospitals. Secondly, the administrative service is
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inefficient and run at a high cost. Then again, the new rural cooperative
reimbursement system involves a lot of requirements for qualification for
reimbursement procedures are much too complicated. Therefore, th~ great gap
in the quality of health care between rural and urban communities has not been
eliminated.

The root cause lies in the

governme~rs

failure, to encourage local

governments to entrust qualified commercial insurance agencies to handle the
new rura'l cooperative medical services and explore the establishment of
supplementary medical insurance. The Zhanjiang local government has already
established an urban-rural unified health insurance system together with the
assistance of the Chinese People's Insurance Company in 2009. After one year
in operation, it yielded some good results. In order to acquaint myself with their
main practices, I carried out research in April 2011 and interviewed the General
Manager of the Zhanjiang Branch.

Firstly, the new system helped to repair the split that exists between urban
and rural communities by establishing a unified health-care system. Secondly,
through the combination of social' and commercial insurance, the new system
greatly increased the insurance payments and eased the pressure on the burden
of medical expenses for insured residents. Thirdly, because there had been
established a set of criteria for evaluation medical care and an effectively system
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for monitoring had been put in, the level of the medical care had significantly
been' improved.

After

the

establishment of

a one-stop

service,' the

reimbursement procedure was then simplified. Finally, the system significantly
reduced administration costs through the application of a market operation mode.
Therefore, I believe that the pilot is an effective way to solve rural medical
security· problems.

In my thesis, there are three main points- involving economy, ecology and
the setting up of social systems which are the most important for sustainability of
rural China. On the one hand, economic development is the driving force·· of
agricultural

modernization

and

industrialization.

On

the

other

hand,

environmental pollution and ecological damage is one of the consequences for
these developing models. Meanwhile, the labor migration from the agricultural
sector to the industrial sector has caused an ageing problem and has put great
pressure on the social security system in rural China.

To protect the environment, first of all, we should control industrial pollution
with environmental legislation, law enforcement and corrections to the
bureaucratic evaluation system. Secondly', it is necessary to improve modern
agricultural production methods, and the choice to employ more ecologically
friendly forms of agriculture is way forward in ensuring a brighter future. In
addition, China should break its reliance on fossil-based ent?rgy structure and

-180 -

lessen its dependence on coal a'nd oil, thus to develop and utilize renewable
energy sources is the future path that china should take in ensuring a path of
sustainable development.

However, the development of not only ecologically friendly agriculture, but
also the development of renewable energy sources requires financial and
technical support from the government. Therefore, in

ord~r

to protect the

environment and ecosystem, it is important for the government to lay a strong
economic foundation. In other words, it is necessary to develop the economy,
and to do so, a process of industrialization is considered one of the most
important means of doing it. One of the most important factors for a continued
process of industrialization is the huge reserve of surplus labor. Those workers
who have transferred from agricultural sector to the industrial'and so have
provided the necessary labor supply. In this process, the reform of the social
system (the household registration system) has played a

posi~ive

role.

However, the slow-down in the flow of labor and the labor shortage in coastal
areas have shown that the progress of social system reform cannot keep up
with the pace of economic development and s'o meet the needs of the labor
force. Given on the analysis previously; it is possible to identify some
paradigmatic scenarios for the development of rural China.'
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Scenario 1: The Default Scenario

This is the default scenario; it is based on the increased trend of population
and labor in rural China in the near future, with no mitigation policies being
implemented to resolve it. The government will continually divide the

urb~nand

rural area with a variety of restrictions and halt the migration of population due
to the ensuring employment in cities. The increase of the surplus labor force
causes rise in actual unemployment rates and cause the deterioration of social
order not only in the countryside but also incities. T9 maintain the social order,
a large number of police and security forces are required. This would· put a
heavy fiscal burden on governmental expenditure and the government would
fall into a financial crisis.
On the other hand, in order to maintain high agricultural production and
economic income, agricultural workers will continue to heavily use fertilizers
and pesticides and this makes agricultural poisoning more serious. The
demand of food security will increase the import of foreign agricultural products
and this willJorce the government into a policy dHemma

bet\~een

protection- of

domestic agricultural self-sufficiency and ensuring food safety.

At the same· time, .heavy polluting enterprises will continually transfer into
the rural areas and industrial pollution will be more serious. The pollution
incidents will occur widely in the countryside and eventually cause

-182 -

large-sc~le

death and disability incidents. Due to the collusion between polluting
enterprises and local governors, pollution condition will not be resolved. Local
residents. will stop the industrial production of polluting plants; as a result,
. conflicts will cause personal injuries. In addition, industrial production and
electricity generation for life will in"crease energy consumption but China's
energy structure will continue to heavily rely on the fossil fuels, especially on
coal. In order to ease inflation due to the increase of energy price, the
government will decrease the price of coal. The acid rain caused by burning
coal land productivity will decrease arable land productivity and seriously
damage human health and even the whole ecology.

Low-income cannot, guarantee· the necessary nutritional needs of rural
residents;' combined air and water pollution, these will cause the health
deterioration of the rural residents. At the same time, due to a lack ofa medical
care system and a low level of disease treatment, patients in rural areas who
should be hospitalized cannot receive hospitalization as they cannot afford
medical expenses. Eventually highly infectious diseases would occur and
widespread and a huge number of people would die.
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Scenario 2: The Sustainable Scenario

i

This is the sustainable scenario. As the population of China declines and

the government adopts the free migration policy, the agricultural population will
decrease. Because the eco-agriculture has been spreading over the rural
regions and acid pollution has been controlled, arable land productivity will rise.
This will contribute to the remaining in grain yield or even increases it slightly.
Even some arable land has been cOlJverted to grassland and forests to improve
the ecological environment. On the other hand, because the government has·
promoted ecological friendly agriculture and supported the agricultural workers
and organizations, the' use of fertilizer and pesticide has been significantly
reduce.d and thus the agricultural product safety would be guaranteed. Atthe
same time, due to the high price of the ecological agricultural products, the
income of agricultural workers will rise.

Due to the accumulation of capital' from agricultural productipn, local
companies will emerge continually. At the same time, the industrial investment
from urban; coastal areas will increase. As the local government has
implemented the strict environmental protection policies, industrial pollution will
reduce in contract of the development of industrialization in rural China. In
addition, the industrialization in rural are,as would absorb considerable amounts
of the surplus in agricultural labor force and contribute to' the increase of
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economic development and thus improve the living standprdsof local
residents.

At the same time, the government will carry out the development strategy
of renewable energy and provide technical, innovative, and financial support,
and the prices of electricity will fall, thus the proportion of the renewable energy
in the energy structure will increase significantly. Due to the gradual change of
the coal dependency system and the technological development in the use of
, fossil energy, air pollution and acid rain caused by coal burning will be
controlled. As a result, renewable energy can meet the consumption of the
production and human living needs.

Industrialization and engaging of the eco-agriculture increases income
levels and the living standards thus ensure the essential nutrients of rural
residents. At the same time, due to adequate medical care system has been
popularized throughout countryside, the health of the residents thus can be
guaranteed.

Other Scenarios:

Besides the previous worst and best scenarios, there exist some other
scenarios as the government may focus on some of the topics and adopt some
poJicies while ignoring other problems. Policies makers are always more
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concerned with short-term view of problems than with the 10nQ-term one, so
more attention is always paid to economic growth. If the government just pays
attention to few fields, even some problems could be resolved in a short-time.
They may occur again in the long-run as the relative reasons have not been
solved totally.

Even the history won't be end in a short time, but the time to resolve the
prC?blems left for us is limited. I can say that the earlier the government adopts
reasonable policies, the easier it will be to achieve the sustainable situation in
rural China. In order to fully achieve the end result described for the secon'd
.scenario, efforts should begin immediately in a wide scale in rural areas. To
achieve the sustainable situation in rural China is difficult not only politically but
also technically. Therefore, International cooperation on technology should be
implemented as many developed countries have considerable advantage in
some fi~lds such as renewable energy. Furthermore, it is extremely important for
Chinese government to learn other

countries~

success system and it is one of

the reasons why the comparative analysis method was adopted in my thesis;

Through the analysis carried out in this paper, I was able to see that the
three areas of economy, ·ecology and the establishment of a social system are
interrelated. Development which is comprehensive coordinated and sustainable
is the right developmental path for rural China to take. It can be achieved not
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only through' inter-generational (vertical) but also through inter-regional
(horizontal) sustain-ability. It is an extremely important isSue and has a positive
impact on global research into the sustainable, path of development for rural
China due to its large population size, vast land area and the impact that China's
development has on the global economy. This research is certainly not
conclusive in just afew studies; it is a task that should be carried out over a long
period by many more researchers. This thesis is just one attempt at addressing
save of the issues raised and only a beginning in my own study into such issues
. which I hope to pursue again in the foreseeable future.
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