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"Let China sleep 

for when she awakes,  

she will shake the world."  
Napoleon Bonaparte 
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Preface 

The concept of sustainable development inspires the world to seek paradigm shifts towards 
sustainability among economic, environmental and social issues by exploring how society 
itself should be organized towards harmony, not such simply as why environmental 
protections should be adopted or how corresponding measures can be implemented 
effectively. For developing countries, such as China, there are more pressing needs to develop 
“sustainable” development paths since various accumulated problems including the 
necessities to alleviate poverty, stabilize society and stimulate economic growth, while 
conserving natural resources and protecting environment for better human life.  
 
In this context, sustainable development brings both opportunities and challenges to China, 
which is feeding about 20% of the world population by 6.4% of the world land area, 10% of 
the world cultivated land and around 25% of the world average water resources per capita. In 
the recent decades, China is experiencing a rapid economic growth, industrialization and 
urbanization. Since 1978, China has witnessed annual economic growth rate of 9.7%. Large 
progresses have been made in political, cultural and social reforms and remarkable 
achievements in its modernization. Meanwhile, rapid economic growth and social 
transformation have caused some challenges, e.g. low efficient utilization of energy and 
resources, air pollution, water scarcity and pollution, severe ecological degradation, as well as 
social fairness and rural development. There is little doubt that China is committed to sustain 
its economic growth. In the past decades, however, the rapid economic growth has been 
criticized as unsustainable as it does not fully take social and environmental costs into 
account. These matters, unless properly approached, perhaps hamper the realization of 
sustainable development in the future. Furthermore, with the largest population in the world, 
China’s development will have fundamental impacts on the regional and global development, 
e.g. to develop “win-win” solutions and cooperation on marketplace, resource base and 
environmental improvement. 
 
China’s Government has made sustainable development as national strategy and 
environmental protection as basic state policy. In 1994, China’s Agenda 21 was published, 
which is a White Paper on China’s population, environment and development in the 21st 
century. When entering the new century, China has endeavored to change the practices of 
polluting first and cleaning up later, and strive to build a resource-saving and environmentally 
friendly society. The 11th Five-Year Plan (2005-2010) on the national Economy and Social 
Development lays out a blueprint for a harmonious development of China’s economy, society 
and environment. Moreover, the 2008 Beijing Green Olympics is supposed to be tremendous 
driving forces to improve environment and sustainable urban development in Beijing and 
China as a whole. Even so, promoting national capacity to achieve sustainable development 
is still crucial, which can be substantially enhanced, for example, by a comprehensive 
education programme on sustainable development and technological innovation. 
 
This report presents a comprehensive outline of the progresses and challenges towards 
sustainable development in China concerning environmental, social, political/institutional, 
economic, technological and cultural dimensions. In this context, sustainable development is 
considered as a systematic issue rather than a set of isolated pieces. The aims are to figure out 
the trade-offs and highly influencing factors in China, to assist in feasibly integrated 
strategies and solutions towards long-term sustainable development, and to develop 
corresponding research and cooperation networks on sustainable development internationally. 
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1. Environmental Dimension 
 
Summary 
Environmental degradation in China is severe, which, along with huge population and 
unprecedented extensive economic growth, contribute significant barriers to sustainable 
development. Since 1978, a huge economic achievement has been made, whereas various 
challenges are emerging. Two of them are limited conserved strategic resources and serious 
environmental pollution. China will experience greater stresses on resources availability and 
environmental sustainability with the current development mode in the near future. 
 
Environmental problems have become a main factor affecting national security and social 
stability. Many problems that have ever haunted some developed countries during 
industrialization have occurred in China. Water pollution in several major rivers is serious, 
as well as air quality and noise pollution, which have caused a high incidence of diseases. 
Carbon emissions are mounting rapidly. Various pollutions by both domestic and hazardous 
solid wastes are new concerns. The conflicts between environment and development are 
becoming ever more prominent. Relative shortage of resources, fragile ecological 
environment and insufficient environmental carrying capacity are critical problems probably 
hindering future development.  
 
Considerable environmental effects have occurred in recent years owing to tremendous 
efforts on the issues of conservation and clean-up. Chinese government attaches great 
importance to environmental protection, which is believed to have direct impacts on the 
overall situation of modernization and long-term sustainable development. Although the 
amount of resource consumption and pollutants is increasing greatly, however, the trends 
toward aggravated environmental pollution and ecological destruction are gradually slowing 
down. Even so, the overall environmental improvements need more comprehensive and 
effective measures, such as public awareness, information transparency, enforcement of 
environmental laws, capacity building of civil institutions, and the balance between economic 
development and environmental protection.  
 
While seeking economic growth, China had been controlling energy consumption and 
greenhouse gas emissions in accordance with the country’s sustainable development strategy 
to fight climate change and improve ecological environment. The government is taking 
climate change as a serious responsibility, though it is not covered by the greenhouse gas 
emissions restrictions included in the Kyoto Protocol. China plans to achieve the target of 
about 20% reduction of energy consumption per unit GDP by 2010, and consequently reduce 
CO2 emission. Nevertheless, the annual target for cutting energy consumption 4% per GDP 
in 2006 failed to reach. The economic development with high energy intensity really 
challenges the objective. 
 
By importing resources and exporting goods, China lives well beyond its renewable resources, 
around 200% of the domestic biocapacity. The average person in 2002 has an ecological 
footprint of 1.6 hectares, while in the United States, 9.7 hectares. Chinese ecological 
footprint grew by 24 % between 1992 and 2002. However, the average Chinese footprint is 
still under the world average of 2.3 hectares in 2005. With the economic growth, achieving 
sustainable production and consumption is crucial for the future sustainable development of 
China, as well as the whole world. 
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1. Environmental Dimension 
As development that does not take the nature’s capacity into consideration is no longer 
sustainable in the long term, environmental sustainability – focused on maintaining the 
integrity, productivity and resilience of biological and physical systems – continues a key 
element of sustainable development (OECD, 2001).  
 
China’s economy has grown rapidly since it entered the reform path in 1978, and particularly 
since the industrial expansion started in the mid-1980s. Over the last decade, remarkable 
economic achievements have been made, whereas diverse challenges are emerging. Two of 
them are the limited availability of conserved strategic resources and environmental 
degradation. The resources demand has been mounting, which has caused various 
environmental problems. China will experience continuous stresses on resources scarcity and 
environmental degradation unless a “sustainable” development mode has been achieved. 
 

 
Figure 1.1 Pollution and environmental degradation in China, 20051,1 

 

1.1 Natural Resources  

China has a vast territory, with abundant natural resources and diverse types of land resource. 
The hydropower resource ranks first worldwide. It is one of the countries in the world having 
the most species of wild animals, and has almost all kinds of vegetation found in the Northern 
Hemisphere. The mineral resources are relatively abundant, with a great variety of minerals. 
Even so, the available resources per capita are less compared with that of the world average, 
which is probably a stumbling block for future development. 

                                                        
1 Air pollution is measured by the density of particles less than 10 microns in diameter (PM 10) by provincial capitals 
compared with the number of air particles as Los Angels in 2005. Taiwan is not shown on the map. 



 

www.sdpromo.info 10 

Forest 

China is covered by 4.5% of the world’s forests. With only 18% of forested land, in 
comparison to the world average of 34%, China is poor in forest resources. Virgin forests 
account for around 1% of its total territory. The proportion of young and middle-aged forests 
is 70% of the secondary growth forests. The average forested area per person is only 1,320 
square meters, less than one-fourth of the global average.  
 
The forest in China is characterized by unbalanced distribution and deforestation. The 
coverage rate in eastern China is 34.3%; in the central region, 27.1%; and in western China, 
just 12.5%. The five northwestern provinces (Shanxi, Gansu, Ningxia, Qinghai and Xinjiang) 
account for 32.2% of China’s total land area, but contain only 5.9% of the nation’s forests. 
There are 10.1 million hectares being improperly used or used as non-forest land. An average 
of 739,400 hectares is converted into non-forest land every year. Moreover, uncontrolled 
logging occurs frequently, with some 75.5 million cubic meters of trees cut illegally every 
year. Nevertheless, the condition is supposed to be improved gradually. According to the 11th 
Five-Year Plan, China is striving to increase the forest coverage to 20% in 20102. 

Land 
With a total land area of around 9.6 million square kilometer, China is the largest country in 
Asia and the third largest in the world, next to Russia and Canada. Even so, the arable land 
amounted to 0.27 hectares per capita in 2005, less than 40% of the world per capita average, 
one-eighth the U.S. level, and one-half the Indian level3.  
 
China is facing the challenge of increasing food production while dealing with the problems 
of desertification, conservation of ecological systems and reforestation. According to the 
results of the land-use change survey in 20054, comparison with 2004, the cultivated land 
declined by 0.30%, the garden land rose 2.31%, the forestland increased 0.30%, the 
pastureland dropped 0.21%, the land for residential and industrial/mining sites went up 1.11%, 
the land for transport and communications grew 3.37% and the land for water conservancy 
facilities was up 0.26%.  
 
Eight million hectares of farmland were lost over the past decade, and the area of cultivated 
land fell from around 130 million hectares in 1996 to 122 million hectares in 20055. One-fifth 
of its cropland has lost since 1949 (Day, 2005). Several major factors contribute to the land 
loss. Half of the loss is occupied by construction. With accelerated industrialization and 
urbanization, China’s arable land may continue to drop. Furthermore, the central government 
has promoted a series of programs on restoration of degraded or fragile ecosystems, 
lower-quality arable lands having been appropriated for forest or grassland replanting efforts. 
This has been the dominant driver of arable land loss in recent years, accounting for 84.5, 
88.2, 91.6, and 87.3% of the annual net losses during 2003-2006, respectively6. 
 
Rapidly degrading land quality is exacerbating the available arable land. About 12.3 million 
hectares, or more than 10% of China’s total arable land, is contaminated by polluted water, 
excessive fertilizer, heavy metals and solid wastes7. According to SEPA, every year about 12 
million tons of crops are contaminated with heavy metal residues, causing direct economic 
losses of more than 20 billion RMB (US $2.5 billion)8. The extent of arable land also 
decreased - between 1957 and 1990 by an area equal to all the cropland in France, Germany, 
Denmark and the Netherlands combined9. Moreover, arable land polluted, posed a severe 
threat to food production.  
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Figure 1.2 Severity of human induced soil degradation, 200010 

1.2 Pollution Production and Management 
China’s overall environmental pollution is serious and mounting, which has caused some 
negative impacts on both economic growth and public health. Of the twenty most polluted 
cities in the world in 2006, Linfen in Shanxi province is cited as the world’s most polluted 
city11, caused mainly by emissions of particulates and gases from local industry and traffic. 
 
Rising levels of air pollution are endangering the health of millions of Chinese. The most 
pressing performance is a drastic increase of emission from industrial-based SO2 and soot 
(Table 1.1). Moreover, water pollution and water scarcity are severe, particularly in North 
China, where once experienced some of the most severe water quality and quantity 
challenges in the world. Thus, this section aims to a brief overview of China’s environmental 
challenges concerning air, water and solid waste. 
 
Table 1.1 Discharge of major pollutants in the 10th Five-Year Plan period, 10 000 tons 

Item 2000 2001 2002 2003 2004 2005 
Emission of SO2  1995.1 1947.2 1926.6 2158.5 2254.9 2549.4 

Industrial Emission 1612.5 1566.0 1562.0 1791.6 1891.4 2168.4 
Household Emission 382.6 381.2 364.6 366.9 363.5 381.0 

Emission of Soot 1165.4 1069.9 1012.7 1048.5 1095.0 1182.5 
Industrial Emission 953.3 852.1 804.2 846.1 886.5 948.9 
Household Emission 212.1 217.9 208.5 202.5 208.5 233.6 

Emission of Industrial Dust 1092.0 990.6 941.0 1021.3 904.8 911.2 
COD Discharge 1445.0 1404.8 1366.9 1333.9 1339.2 1414.2 

Industrial Discharge 704.5 607.5 584.0 511.8 509.7 554.7 
Household and Service Discharge 740.5 797.3 782.9 821.1 829.5 859.4 

Ammonia Nitrogen Discharge - 125.2 128.8 129.6 133.0 149.8 
Industrial Discharge - 41.3 42.1 40.4 42.2 52.5 
Household and Service Discharge - 83.9 86.7 89.2 9.8 97.3 

Industry Solid Wastes Discharge 3186.2 2893.8 2635.2 1940.9 1762.0 1654.7 
Source: SEPA, 2006 
Air  
Air quality in China is regarded as one of the worst in the world though the overall air quality 
has been improving in the recent years. Table 1.2 shows that only 52% of cities’ air quality 
was above Grade II, a national standard indicating a clean and healthy air environment. The 
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figure was 13% higher than that in 2004. The number of cities air quality worse than Grade 
III has declined steadily since 1999. Nevertheless, almost 50% of china’s cities still did not 
meet the average air quality standards now (Grade II).   
 
Table 1.2 Trends of air quality in China’s cities (%), 1999-200512 

 
 
Several factors contribute to the severe air pollution, e.g. long-term extensive economic 
growth, soaring number of private cars and less pollution requirements on construction 
industry. China is the largest coal producing and consuming country of the world (World 
Bank, 2007). Around 60% of China’s industrial and domestic energy is supplied by 
coal-burning. Emissions of sulfur dioxide are mostly from coal combustion. Over half of the 
sulfur dioxide emissions come from electric utilities13. One consequence of air pollution from 
SO2 and NOx is acid rain, which remains serious in China. Figure 1.3 shows the distribution 
of rainfall by PH level in China in 2000, 2003 and 2005. As seen from the Figures, around 
1/3 of the central and southwestern China was seriously affected by acid rain. 
 

 
 

Figure 1.3 Distribution of acid rain in China, 2000, 2003 and 2005 (from left to right) 
 
As a consequence of air pollution, China’s population suffers from a high incidence of 
respiratory diseases (e.g. lung cancer, pulmonary heart disease and bronchitis). A United 
Nations report in 2002 said that 23,000 respiratory deaths, 13,000 fatal heart disease cases 
and 15 million cases of bronchitis in China were attributed to air pollution that year14. Beijing, 
for example, faces the “3Cs” challenges, i.e. cars, coal consumption and urban construction 
industry. All of the three categories contribute to Beijing’s air pollution, which damages 
urban residents’ health, especially those of children. In 2005, two Chinese researchers 
concluded that by immediately reducing Shanghai’s air pollution, up to 5,000 deaths could be 
prevented over the next five years15. To improve air quality, both cleaner technologies and 
more strict policies are needed to promote sustainable energy production and consumption, 
even changing people’s lifestyle (e.g. private car and smoking). 

Water  
Water is one of the most constraining natural resources in China, challenging the progress of 
sustainable development in this most populous country. The economic success has been 
maintained partly via a mounting ecological overdraft, such as the serious water crisis. The 
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most prominent water-related problems in China are water scarcity, water pollution and 
degradation of aquatic environments. The annual per capita water availability was only 1,856 
m3 in 2004 (average 2,200 m3 in 2000), which is about a quarter of the world average. The 
situation is further aggravated by the uneven spatial and temporal distribution of water 
resources. Floods and droughts may happen more often due to climate change in the future. 
Moreover, water scarcity has been prominent in urban areas since the 1970s. As 668 cities 
and towns in statistics, 400 suffer from insufficient water supply, among which 110 are 
exposed to the serious water scarcity (Li, 2006).  
 

 
Figure 1.4 Global water scarcity16 

 
Besides the shortage of water resources, water crisis is exacerbated by water pollution and 
low use efficiency. In 2004, only a quarter of China’s rivers were classified as category I and 
II (highest water quality), while about 40% were in the most polluted categories (Grade IV, V 
and even worse) (World Bank, 2006). Furthermore, the irrigation efficiency is estimated 
about 40% (Zhang, 2005), which is lower in compared with the world average level. Surface 
water quality is still poor, in spite of tremendous efforts to increase urban wastewater 
treatment capacity. Figure 1.5 (World Bank, 2006) shows the trends of water quality between 
the southern and northern rivers.  
 

 
Figure 1.5 Average water qualities in southern and northern rivers, 1991-2005 
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For all of the five main rivers in the north (i.e. Songhua, Liao, Hai, Huai and Yellow River), 
sections with Grade IV to V – non-potable water sources, but can be used by industry (Grade 
IV) and agriculture (Grade V) – increased, while the Grade I – III water – suitable for 
drinking, swimming and household use – increased in the south (Yangze and Pearl River). 
One “excuse” of the differences is that the north has less available water to absorb pollution 
sources. The deterioration of water quality is particularly severe in the Hai and Huai river 
basin polluted by both point- and non- point sources. 
 
Emerging hydraulic projects in China have been controversial internationally, for example the 
South-to-North Water Transfer and Three Gorge Dam. To alleviate its water woes, the 
government is spending billions of dollars to the project of South-to-North Water Transfer to 
build three canals since 2002. The three routes of diversion scheme each have its own 
particular challenges. The canal is lined with thousand of factories probably pouring tons of 
pollutants into the transferred water. Otherwise, sewage treatment plants have to be 
constructed in each of the 119 counties along the route, a daunting task in itself (McDonald & 
Jehl, 2003). Compared with the water transfer project, the completed Three Gorge Dam is a 
most controversial mega-project concerning costs and benefits, such as amounts of relocated 
people, ecosystem damage, cultural heritage protection and a series of risks. However, the 
extra hydro-electric power could contribute greatly to the increasing electricity demand. The 
dam could potentially reduce its annual coal consumption by 40 to 50 million tons, thus 
reducing discharge of two million tons of SO2 and 10,000 tons of carbon monoxide17.  
 
Looking into future, China will face underlying challenges on sustainable water management. 
The country’s economy has developed at an annual growth rate more than 8%, which will 
probably further burden the fragile freshwater ecosystem. Population growth will continue to 
undermine the per capita water availability. It is estimated that China’s population will reach 
1.6 billion by 2030 (People’s Daily, 2002), which will stress the per capita water availability 
(1760 m3) as well as water for food production. Moreover, another contribution comes from 
rapid urbanization which brings enormous pressure on urban water supply and sanitation. 
 
How can China cope with the emerging water challenges in a rapid changing socio-economic 
and environmental context? Since water is only running out in places where it’s needed most, 
the problem is one of allocation, supply and management (McDonald & Jehl, 2003). The 
water crisis is usually caused by several reasons, e.g. natural conditions, monsoon climate, 
water shortage, water environment deterioration and rapid urbanization. However, in China, it 
is essentially the crisis of governance rather than the resource and environmental crisis (CAS, 
2007), namely, insufficient capacity of water management institutions and unclear legal 
systems. Although the water management sector has been reformed in the past decade, Water 
Law in 2002 addresses river basin management directly, specifying that “the State shall adapt 
a ‘combined diversion responsibility’ system of river basin management in conjunction with 
jurisdictional management”. Even so, the low efficiency of water use and aggravating water 
pollution show that the water management system still fails to deal with the water-related 
issues in the context of modern industrialization and market economy. The water stress also 
reflects the traditional supply-oriented water management. It is the utmost importance to 
facilitate the innovation and transition of water management systems through institutional 
reforms, creation of an enabling environment and development of adaptive and integrated 
management instrument (Song et al., 2008). Moreover, capacity building, promotion of 
public participation, efficient environmental information management, systematic research 
and international cooperation must be further developed and strengthened.  
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Solid Waste 
Controlling environmental pollution resulting from solid waste (SW) and hazardous waste 
(HW) has become one of the most pressing tasks in China. With economic development, the 
quantity of solid waste is increasing rapidly. The total quantities of municipal solid waste 
(MSW), industrial solid waste (ISW) and hazardous waste (HW) in 2002 were 136.5 million 
tons, 945 million tons, and 10 million tons respectively. China surpassed US as the world’s 
largest municipal solid waste (MSW) generator in 200518. In 2004 the urban areas of China 
generated about 190,000,000 tonnes of MSW. By 2030 this amount of waste is projected to 
rise to at least 480,000,000 tonnes (World Bank, 2005) – more than twice the amount that will 
be generated in the US at the same time. No other country has ever experienced such a large 
and rapid increase in waste generation. Management and treatment of the huge amount of 
waste generation have enormous domestic and international implications. 
 

 
Figure 1.6 Projected waste compositions in urban areas of China in 203019 

 

Inconsistent with the increasing waste production, solid waste treatment is still less developed. 
Landfill is the main disposal method for MSW, but most landfill sites do not meet the 
national pollution prevention standards. In 2002, the quantity of MSW disposed of was 74.04 
million tons, which was 54.2% of the total quantity of MSW collected and transported. The 
rest was dumped at appointed sites20. Of the 74.04 million tons of MSW disposed of, 89.30% 
was landfilled, 3.72% was incinerated, and 6.98% was composted.  
 
Furthermore, China is struggling against an undercurrent of imported waste, especially the 
e-waste. The country, already laden with domestic pollution, is rapidly becoming the planet’s 
largest garbage dump, facing a huge influx of foreign garbage. An informal estimate, cited in 
an official environmental research report, claims that of the 80% of the world’s e-waste that 
pours into Asia every year, 90% is dumped in China21. The mounting E-waste brings new 
challenges for both technological development and management in terms of Industrial 
Ecology (or Circular Economy22). 

1.3 Climate Change 
The matter of climate change has gradually become the focus of global attention in recent 
years. Climate change has developed into an area of the major international scientific, 
political and economic concerns. It is a matter involving both environment and development, 
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but it is ultimately a concern of development. Climate change policy is related to national 
energy policy, industrial policy, environmental policy and nature conservation policy, and it is 
also an important component in the country’s environmental diplomacy.  
 
It has been clearly indicated that most of the global warming observed over the past 50 years 
was likely induced by the increasing concentrations of greenhouse gases (GHGs), such as 
carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O), in consequence of human 
activities (IPCC, 2001)23. In the context of global warming, climate in China has also 
experienced noticeable changes over the past 100 years which causes precipitation fluctuation, 
extreme weather events, sea level rising and mountain glacier retreating, etc. On account of 
the constraints of resource endowment, China’s primary energy mix is dominated by coal 
CO2 emission intensity of the energy consumption is relatively high. China is already the 
world’s second largest carbon emitter after the United States24, and the emissions are 
increasing rapidly with economic growth and rising energy demand. Emissions have grown 
by about 80% in 1990- 200725, driven heavily by increased consumption of electricity from 
coal. But measured in per capita terms, China’s carbon emissions are only one seventh of the 
U.S. levels in 2004.  
 
Table 1.3 Carbon emissions in China, India, Europe, Japan, and the United States, 2004 

 
Source: Worldwatch Institute, 2006. 
 
Chinese government is gradually taking climate change extremely serious though it is not 
covered in the Kyoto Protocol. While seeking economic growth, China had been controlling 
energy consumption efficiency and greenhouse gas emissions in accordance with the 
country’s SD strategy to fight climate change and improve the ecological environment. In 
2007, China released its first national climate change plan, which was prepared by China’s 
National Development and Reform Commission (NDRC), however, saying it was intended to 
tackle the problem but not at the expense of economic development26.  
 
With the new climate change strategy and the establishment of a National Leading Group 
headed by Premier Wen Jiabao, it seems to recognize the critical importance of climate 
change to both China and other nations. The new strategy underscores the severe 
environmental and economic risks that China faces and outlines a broad array of government 
policies that are assisting to moderate the increase of the greenhouse gas emissions. These 
include restructuring the economy, promoting technology advancement, improving energy 
efficiency, developing renewable energy, and programs that reduce emissions from industry, 
agriculture, and forestry. China plans to achieve the objective of about 20% reduction of 
energy consumption per unit GDP by 2010, and consequently reduce CO2 emission27. 

1.4 Ecological Footprint 
Ecological Footprint is a useful tool used to measure the impacts of human activities on 
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environment. It estimates the surface area required to produce everything that an individual or 
population consumes (transport, accommodation, food, etc.) and to absorb the resulting waste. 
It is expressed in hectares per person per year or in planets. Footprint analysis measures 
whether a country is living (or developing) within its ecological means by comparing a 
nation’s footprint to its biocapacity – its total area of biologically productive land. Where a 
nation’s footprint is larger than its biocapacity, its economy is consuming more forests, 
cropland, and other resources than the country can supply and is overtaxing the domestic 
environment’s capacity to absorb wastes. 
 
By importing resources and exporting goods, China lives well beyond its renewable resources 
now, around 200% of the domestic biocapacity. In 2004, the footprint per capita China is 1.6 
hectares, and, in the United States, 9.7 hectares (Table 1.4). Chinese ecological footprint grew 
by 24 % between 1992 and 2002. However, the average Chinese footprint is well under the 
world average of 2.3 hectares in 2005. 
 
Table 1.4 Ecological Footprints of China, India, Europe, Japan, and the United States, 2002 

Country or 
Region Total Footprint Footprint per 

Person 

Footprint as 
Share of 
Country 

Biodiversity 

Footprint as 
Share of 
Global 

Biodiversity 

Growth in 
Footprint, 
1992-2002 

 (million 
hectares) (hectares) (percent) (percent) (percent) 

China 2,049 1.6 201 18 24 
India 784 0.8 210 7 17 
Europe 2,164 4.7 207 19 14 
Japan 544 4.8 569 5 6 
United States 2,810 9.7 205 25 21 

Source: Worldwatch Institute, 2006. 
 
Figure 1.7 shows that China’s per capita footprint has grown very fast since 1961 (Global 
Footprint Network, 2005). In recent years, the population has almost doubled to 1.3 billion 
and the ecological footprint has remained relatively constant, though GDP continues to grow. 
This is one of the major contributions to the world sustainability development. Even so, 
developing sustainable production and consumption is still challengeable to achieve 
sustainable development of China as well as the world.  
 

 
Figure 1.7 Trends in per person Ecological Footprint, Biocapacity and GDP in China28 
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2. Social and Demographic Dimension 
 
Summary 
For any country, stability (whether political, social, environmental or economic) has often 
been a constant concern. Stability and development have been the society’s main objectives 
especially in contemporary China, which has became a foundation to make favorable 
environment and achieve steady economic development.  
 
Great progress has been made on population control in the most populous country. One of the 
measures is the family planning program characterized as “One family, One child”. The 
other contribution is people’s changing ways of thinking to improve education and pursue a 
career. Therefore, the future population growth will depend very much on the balance of 
regarding liberalization of individual life and people’s changing attitudes towards life quality. 
However, the rapid population transition has caused some new constraints to socio-economic 
development, such as on unbalanced sex structure and rapid population aging. 
 
Since China is a large and diverse country, in terms of the geographical size and social and 
physical environments, it is also diverse in distribution and characteristics of its population. 
The rapid urbanization accelerates the population density in the eastern and coastal regions. 
Furthermore, in the 10th Five-Year Plan (2001-2005), rural-urban migration is officially 
regarded as a positive element both for urban economic development and rural poverty 
alleviation. Nevertheless, the problem is whether the urban areas have enough capacity to 
foster both economic and environmental development in a sustainable way, as well as 
balance the rural and urban development. As a progress, the central government has putted 
forward development aims to build a harmonious society, emphasizing concerned goals such 
as balancing development among regions and between urban and rural areas, creating more 
job opportunities, strengthening social security, enhancing education opportunity and 
improving public health.  
 
Education has been a matter of primary importance in modern China. Enhancing education 
quality and literacy rate is supposed to ensure further socio-economic development for an 
aging society in the future. The literacy rate and opportunity having higher education have 
made significant achievements. But the challenge is how to further facilitate women’s access 
to education, especially in rural regions and facilitate higher education to enhance the 
national innovation capacity. 
 
Over the past two decades, China has improved human development levels dramatically, 
which accounts for 75% of poverty reduction in the developing world. The progress, to a 
large extent, attribute to rapid economic growth. However, there are still large numbers of 
poor people living on less than $1 a day with inadequate health services and basic education 
opportunities. 
 
In conclusion, China still faces such challenges as poverty elimination and sustainable social 
development, e.g. increasing the ratio of the poor to basic services (like education and health 
insurance), dealing with widening inequality, providing more jobs and alleviating emerging 
environmental degradation (particularly water-related issues in the urban and rural areas). 
Only with the promotion of social, economic and environmental development, the objective of 
building a well-being society can be achieved gradually. 
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2. Social and Demographic Dimension 

2.1 Overview of Population Trends 

Population Growth 
China has been the world’s most populous country for centuries and today makes up one-fifth 
of the world’s population. The population is 1.322 billion with 0.606% population growth 
rate up to July 200729. The country has undergone enormous demographic change over the 
past 50 years. The total population now has, in fact, more than doubled since 1949. Figure 2.1 
shows the trends of China’s population growth in 1950-2050. 
 

 
Figure 2.1 Trends of China’s population growth, 1950-2050 (UN, 2007)30  

 
According to the 2006 Revision of the United Nations World Population Prospects, it can be 
expected that population in China grow slowly - from 1.31 billion in 2005 to 1.46 billion in 
2030. After 2030, the population is projected to decline to 1.41 billion in 2050, according to 
the medium variant projection. This implies a slight increase in fertility. With a constant 
fertility, China’s population would begin to decline after 2025 and reach 1.34 billion in 2050. 
Employing the high fertility variant, however, China’s population would continue to grow 
and reach 1.65 billion by 2050. This illustrates that even slight increases in fertility could 
easily add another 200 or 300 million people to China’s population in the near future. 

Policy of China’s Population and Fertility Rate 
The Chinese government was involved in birth planning from the beginning of the 1950s. It 
was not until in the 1972 that the government began to implement effective family planning 
policies, the policy thrust of which was to control births by attempting to restrict family size 
through late marriage and fewer births (Tubilewicz, 2006)31. In the late 1970s, the two-child 
family was propagated through slogans, such as “one isn’t few; two are good; three are too 
many”. The strictest population policy (“One Family, One Child”) began in 1979, propagated 
under a new slogan: “one is best, at most two, but never a third”. The fundamental 
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socioeconomic changes that occurred in China during the 1970s and 1980s could have made 
an additional contribution to China’s demographic transitions (Yang and Chen, 2004)32. 
Population control is still one of the emphases in China’s 11th Five-year Plan (2006-2010), 
which aims to control the population within 1.36 billion in 2010 in order to achieve its targets 
of a well-being society (NDRC, 2006)33. 
 
Although there has been controversy on the family planning program, such as regarding 
liberalization of individual life and the relatively high average ratio of male to female, the 
country’s rate of population growth has slowed considerably in the past 30 years34 (Figure 
2.2). However, due to its huge population, the annual net population growth is still 
considerable which will bring serious burdens on the progress of China’s modernization and 
sustainable development. 
 

 
Figure 2.2 Total Fertility Rate for China, 1949-2001 (Riley, 2004) 

 
Strict population control policies in China represent only a piece of factors that influence 
people’s behavior on children. Beyond that, people’s changing attitude towards children also 
significantly contributes to the decreased fertility rate. The rapid economic growth gradually 
changes people’s ways of thinking and lifestyle. More people prefer life of late marriage and 
late birth(s), not only because their decisions are promoted by the family planning program, 
but also because they want to improve their education or pursue a career. Therefore, China’s 
population growth will depend very much on the balance of liberalization of individual life 
and people’s changing attitudes towards improved life quality. 

Structure of Gender and Age 
The one-child policy has greatly accelerated population structure transition in China. As s 
result, many negative consequences of the rapid population transition are emerging as new 
constraints to socio-economic development. The unbalanced sex structure and rapid 
population aging are two of them.  
 
Unbalanced sex structure will cause not only difficulties on marriage but also negative 
impacts on social stability and economic growth. China’s gender ratio for newborn babies in 
2005 was around 119 boys to 100 girls, an increase from 116 to 100 in 2000 (China Statistical 
Yearbook, 2006). In some regions, such as Shanxi and Guangxi, the sex ratio has ballooned to 
130 boys to 100 girls. The current situation is formed by both the population policy since 
1978 and traditional culture especially in the rural areas. Therefore, some effective measures 
are expected from both the central government and corresponding local institutions to balance 
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the national and regional sex structure. 
 

 

 

 
Figure 2.3 Age and sex distribution in 2005 and predicted in 2020, 205035 

 
China will face emerging problems associated with an increasing proportion of elderly people, 
which is mainly due to the decreasing fertility, though also decreasing mortality (UN China, 
2001)36. The proportion of those aged over 65 will increase from 7% of the population in 
2000 to about 20% in 2040. Furthermore, the very old, those aged over 80, will increase from 
about 8 million to about 50 million. Matching this, there will be a decrease in the ratio of 
working age people to support each elderly person from 5 to 1 to 3 to 1. This essentially 
means that each working individual will be obliged to pay more to support the elderly and 
market-oriented social welfare systems need to be developed. 
 
The most significant change on population is the population age distribution rather than 
population scale in the long term. The analysis based on the statistics of the national 
population census shows that the labor force growth in China is slowing down and will 
decline after 2030, which might undermine the foundation of rapid economic growth in the 
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future. But the improved human competence, technological innovation and further freed the 
surplus labor force in rural areas will, to some extent, alleviate the negative impacts from an 
aging society.  

Population Distribution and Urbanization  
The distribution of a country’s population is a comprehensive reflection not only of its natural, 
social, economic, demographic and historical conditions, but also of the natural environment 
and socio-economic development. Only a reasonable distribution of population can promote 
the development sustainable environmental and socio-economic conditions. 
 
China’s geographical and economic conditions vary markedly which cause unevenly 
distributed population among the eastern half of China, the west and northwest regions. 
Population density in eastern, central and western regions is 373, 154.44 and 50.12 
persons/km2 respectively37 (Figure 2.4). However, the population distribution is entirely 
consistent with the ecosystem carrying capacity and local socio-economic development. In 
order to balance the regional development, the central government has taken series of 
measures to facilitate socio-economic development in western areas. Actually, the western 
and northwest population density must not be further increased38 concerning prevention of 
local ecosystem degradation, e.g. sandstorm, water scarcity and pollution. 
 

 
Figure 2.4 Population density in China, 2000 (CIESIN, 2005) 

 
Another factor affecting population distribution is rapid urbanization. China is undergoing an 
“Industrial Revolution” and urbanization. Figure 2.5 (China Statistical Yearbook, 2006) 
shows the trend of population growth between the urban and rural areas from 1978 to 2005. 
In spatial terms, urban growth has mainly intensified in the eastern areas especially those 
coastal provinces. China’s urbanization rate is about 43% or 560 million people currently. 
Over the next 10 to 15 years, it is expected to be over 50%, bringing a further 100 to 150 
million inhabitants to urban areas39. The large scale urbanization occurring in China is driven 
by both national development policy and increasing foreign and domestic investments. 
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Figure 2.5 Urban and rural population in China, 1978-20051 

 
Urbanization can be seen as an essential driving force for both economic development and 
poverty reduction. On the other hand, rapid urbanization brings challenges to socio-economic 
development, such as ecological consideration, urban metabolism, real estate industry, 
employment rate and social security and stability, which need the development of 
comprehensive planning and management systems. Moreover, starting from 2001, 
pro-urbanization is regarded as a new dimension of urban policy when the Chinese 
Government for the first time adopted urbanization in the national strategy as part of its 10th 
Five-Year Plan (2001-2005) (DFID, 2004)40. Unlike previous periods, rural-urban migration 
is officially regarded as a positive element both for urban economic development and rural 
poverty alleviation and therefore encouraged by most big cities. 

2.2 Issues for Sustainable Development 
What China is struggling for promoting modernization is not just economic growth but 
overall social progress based on economic development. To achieve this, China has put 
forward development aims of building a harmonious society, emphasizing policy goals such 
as balancing development among regions and between urban and rural areas, creating more 
job opportunities and improving social security and public health. During the 11th Five-Year 
Plan (2006-2010), China is expected to devote more attention to the issue of social equity and 
take more actions to promote sustainable social development. 

Education and Literacy 
Shortly after the found of the People’s Republic of China, the Chinese government took 
education as a matter of primary importance, and made enhancing people’s overall quality as 
a basis of the national construction. 
 
The literacy rate has improved greatly in consequence of the numerous efforts and effective 
measures in the last 50 years. Before 1949, China had a population of nearly 500 million, of 
whom 80% were illiterate. Proceeding from reforming the educational system, the Chinese 
government made an overall plan and adjusted its educational policies, with the result that the 
number of students increased rapidly. Currently, 91% of the country has instituted 
compulsory primary education, with nearly 99% of school-age children are enrolled in 
schools (Asianinfo, 2007). The dropout rate has decreased and the illiteracy rate of young and 
middle-aged people has declined to less than 7%. However, the challenges on literacy 
improvement are still pressing, especially on how to facilitate women’s access to education in 
rural areas. 
                                                        
1 Data in this figure exclude the population of Hong Kong SAR, Macao SAR and Taiwan. 

Po
pu

la
tio

n,
 m

ill
io

n 



 

www.sdpromo.info 24 

 
Figure 2.6 Literacy rate for people over the age of 15, 1980-2000 (EarthTrends, 2003)41 

 
Actually a significant progress has been made on higher education capacity building 
especially in the last five years, whereas resources are still lagging and the demand is not 
being met domestically and internationally. Since the implementation of the “reform and 
opening-up policy”, higher education reform and development have made significant 
achievements. A higher education system with various forms has been built up. Higher 
education has played an important role in enhancing national scientific competence and 
socio-economic development in the last two decades. In 2002, there were all together 2003 
Higher Education Institutions (HEIs), among which 1396 were Regular HEIs and the other 
607 were higher education institutions for adults (Ministry of Education, 2007)42. In 2002, the 
total number of newly admitted enrollment and the total enrollment of the regular HEIs were 
3,205,000 and 9,033,600. The total number of new entrant admitted by and the total 
enrollment of new recruitment and total enrollment of adult higher education institutions 
were 1,175,000 and 2,223,200 respectively. The total number of graduate students newly 
admitted by HEIs and research institutions was 202,600 among which 38,400 were for Ph.D. 
and 164,200 for master’s degree. The total enrollment for graduate students was 501,000 in 
2002. 

Poverty Elimination 
China has reduced poverty and improved human development levels dramatically since the 
economic reforms in 1978. In 1990, one person of three in China lived in poverty while the 
number was below one in ten in 2004 (Figure 2.7). Between 1990 and 2000, the number of 
people living on a dollar a day fell by 170 million—during a period when total population 
rose by more than 125 million. Over the past two decades, China accounts for 75% of poverty 
reduction in the developing world43. The progress on poverty reduction, to a large extent, 
attribute to rapid economic growth. 
 
Even so, China still has large numbers of poor people - around 135 million people living on 
less than $1 a day in 2004 and almost 500 million people living on less than $2/day in 200644. 
Most of these people live in rural areas in the central and western China. Rural poverty is 
made worse by environmental problems and inadequate health services and education. Other 
major challenges include increasing poverty in urban areas due to rising inequality on 
incomes. 
 
China has a relatively high proportion of poor people compared with other countries at the 
similar average income levels. Based on the most widely used poverty line of a dollar per day 
consumption in PPP (Purchasing Power Parity) terms, China ranked fourth among countries 
with annual per capita PPP income between US$2,500 and US$4,500 in 1999 (World 
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Development Indicator, 2002). However, the China household saving rate is high even in 
low-income households, making the comparison based on levels of consumption less 
meaningful. But it shows that a large proportion of the population is approaching the poverty 
line. 
 

 
Figure 2.7 Number of poor1, 1990-2008 (IEA, 2007) 

 
In addition to poverty prevention, another most notable social problem is that many people 
have no easy access to medical care. Considerable numbers of urban and rural residents have 
not joined any medical insurance system. One progress made in 2007 is that the central 
government has announced its goal to provide everyone in the country with basic healthcare 
by 202045. It’s an ambitious aims for a country whose population will reach 1.5 billion by 
then. China started to reform its healthcare system in the early 1990s. Up to the present, it has 
extended medical insurance to 170 million urban residents. 
 
In conclusion, besides controlling population growth and improving the labor forces, China 
faces such challenges as poverty elimination and social development, e.g. increasing the ratio 
of the poor to basic services (like education and health insurance), dealing with widening 
inequality, providing more jobs and managing emerging environmental degradation 
(particularly air and water-related issues). Only with the promotion of social, economic and 
environmental development, the objective of building a well-being society can be achieved 
gradually. 
 
 
 
 
 
 
 
 
 
 
 
 

                                                        
1 Measured in terms of the World Bank’s “one-dollar-a-day” definition (a poverty line of $1.08/day in 1993 PPP) 
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3. Political/Institutional Dimension 
 
Summary 
China’s leaders have achieved success, to some extent, in establishing comprehensive 
institutions and regulations to protect environment in the last decades. It was among the first 
to formulate a national Agenda 21 in 1994. The Local Agenda 21 has been developed 
focusing on the local capacity building for sustainable development. The concept of Circular 
Economy (CE) has been developed as a national strategy to reduce the demand of its 
economy upon natural resources, as well as the damage it causes to the environments. The 
corporate social responsibility has been emphasized and the Future 500 system assists in the 
adoption of some instructive experiences. Besides, a new assessment system for the 
government efficiency was introduced in 2004.  
 
Furthermore, China is active in seeking diverse regional and international cooperation on 
environmental, economic and social issues towards sustainable development, working in the 
spirit of “global partnership”. Some ongoing regional and international cooperation, such as 
APEC and WTO, play an important role to promote national reforms and development 
especially with respect to the environmental and economic issues. 
 
The most important progress towards sustainable development is its attempt to integrate 
environmental protection into economic development. To balance economic growth and 
environmental development, the government is going through various legal and institutional 
reforms. The reform of the government itself is the most crucial challenge and keeping 
transforming the mode of economic growth is the focus. Moreover, another tougher task for 
the government reform is to set up a platform for propping up market mechanism.  
 
However, there are obstacles towards green development in the current political and 
institutional framework. The legal system concerning environment has been widely criticized 
for its lack of transparency, ill-defined laws, weak enforcement capacity and poorly trained 
advocates and judiciary. Therefore, the challenges to meet green development are 
multifarious, requiring a complex orchestration of policies and activities at a scale of 
operation. There is commitment, and there is awareness, but still the right choices have to be 
made to achieve green development. To approach sustainable development, new 
competencies are needed within public service systems. Existing policy bodies will require an 
infusion of new ideas, paradigm shifting and changes on operating procedure.  
 
China has various regulations and laws on environmental protection and pollution prevention, 
whereas they are ineffectively implemented. The inefficient implementation of environmental 
laws is partly owing to the insufficient institutional capacity and unclear legal systems. Water 
management is an obvious case to show the lack of clarity and overlap of the institutional 
functions when dealing with water policy formulation and laws implementation. So, what 
needed is to strengthen the various legal systems and develop an efficient evaluation system. 
The institutional capacity needs to be further development with clear responsibilities. 
Moreover, fighting corruption is significative for wise decision making and effective pollution 
prevention, which will remain a hot topic for some years. 
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3. Political/Institutional Dimension 
The first part of the report described the perilous state of China’s environment. It has 
identified some driving forces on environmental degradation, such as rapid industrialization 
and urbanization, low efficient resource consumption and less public participation. However, 
the origin of China’s environmental challenges is far more complex and it is interrelated with 
various social issues, such as population growth, economic reform and legal systems 
development. China’s rapid transition towards market-based economy and entry into the 
WTO are changing the national scene. Thus, this part discusses political and policy 
challenges, which indirectly contribute to the environmental constraints in a broader context. 
The aim is to make out whether China can fulfill a vision of green development led by the 
current administrative institutions with various ongoing reforms and the regional and 
international cooperation. 

3.1 Political/administrative Structure and Reform 
The salient characteristics of China’s political systems are: multi-party cooperation under the 
leadership of the Communist Party of China (CPC), with the CPC holding power and the 
other parties participating fully in state affairs. The current administrative structure has its 
distinctive characteristics. The administrative structure is not one of checks and balances, 
where the legislation, administration and court stand independently to restrain one another. 
Administrative laws and regulations shall not go against the laws passed by the National 
People’s Congress (NPC); the local laws and regulations shall not go against the national 
laws and administrative regulations. In addition, the NPC has power to withdraw 
administrative laws and local regulations that go against the laws it has worked out. This 
shows that the internal relations of China’s legislation structure – one of subordination, 
unification and supervision rather than a relationship of restraints. Moreover, it is a country 
with a vast territory and huge population. There are existing gaps between economic and 
cultural development among regions and ethnic groups. Therefore, there is a certain degree of 
decentralization in legislation to let relevant sections make administrative laws, local laws 
and regulatory documents for autonomous regions and special administrative regions. 
 

 
Figure 3.1 Brief administrative structures46 

 
China has witnessed the most rapid economic development in the last ten years as a result of 
economic reform and opening-up policy. At present, the government is still going through 
various legal and institutional reforms, such as fiscal reforms, banking reforms, enterprise 
reforms, introducing harmonious social systems, streamlining legislation and judicial reforms, 
to improve efficiency, combat corruption and facilitating market-oriented economic reforms. 
The Central Committee of the Communist Party of China (CCCPC) has issued three 
important political documents in recent years. First, The Decision on Completing Socialist 
Market Economic System was issued during the Third Session of the 16th Central Committee 
of the Party in October 2003. Meanwhile, the party calls for the implementation of a 
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Scientific Concept of Development (SCD), which is “people-centered” and promotes 
“comprehensive, balanced and sustainable development”. The SCD will be a long-term 
guiding principle in the context of economic development. The Decision on Strengthening the 
Party’s Governing Capacity, issued during the Forth Session of the 16th Central Committee of 
the Party in September 2004, proposes the development goal as construction of socialist 
harmonious Xiaokang (well-to-do) society. During the Fifth Session of the 16th Central 
Committee of the Party, held in October 2005, The Proposals for Formulating the 11th 
Five-Year Plan (2006-2010) for National Economy and Social Development were adopted, 
providing a clear roadmap for the country’s development in the next five years. 
 
However, the reform attempts are confronted with various sorts of challenges in 200747. The 
reform of the government itself is the most crucial one and keeping transforming the mode of 
economic growth is the focus. To achieve the strategic task of constructing a harmonious 
society, the government reform is supposed to reduce or eliminate administrative interference 
in the disposition of resources and shaping of production factors. Moreover, another tougher 
task for the government reform is to set up a platform for propping up market mechanism. 
Without such a platform, it is hard to avoid the tendencies of regulations twisting, chaotic 
state and interferences in market transaction handled by government.  

3.2 International Cooperation 
Sustainable development is a strategic choice that must be made by both developing and 
developed countries. International cooperation for sustainable development is necessary by 
transcending the cultural and ideological differences. China, as a developing country, is active 
in developing the regional and international cooperation on environmental, economic and 
social issues towards sustainable development and works in the spirit of “global partnership”. 
This kind of cooperation plays an important role to promote national reforms and 
development with respect to the environmental and economic issues. 

Asia-Pacific Economic Cooperation (APEC) 
China has taken fundamental steps to open its foreign trading systems and integrate itself into 
the world trading system. In November 1991, China joined the APEC, which promotes the 
development of free trade and cooperation in the economic, trade, investment and 
technological spheres.  
 

 
Figure 3.2 APEC member countries (shown in green)48 

 
China has been taking an active part in various areas of cooperation within the APEC 
framework, enhancing economic and trade ties with other APEC members. APEC is the most 
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important region with which China has cooperated. Nine of the ten largest trading partners of 
China are APEC economies49, which are Japan, the US, Hong Kong, ASEAN members, the 
Republic of Korea, Chinese Taipei, Russia, Australia and Canada. China served as APEC 
chair in 2001 and Shanghai hosted the annual APEC leaders meeting in October of that year. 
In 2007, Chinese President Hu Jintao expounded the Chinese government’s policy and stance 
on major issues concerning the regional and global interests at the 15th Economic Leaders’ 
Meeting of the Asia-Pacific Economic Cooperation (APEC) forum. He put forward several 
proposals on tackling climate change, including ways of strengthening cooperation, pursuing 
sustainable development and promoting scientific and technological innovation. It is also the 
first time for Chinese government to put forward substantial and pragmatic proposals on 
climate change at an international meeting50. 

World Trade Organization (WTO) 
China became a member of the World Trade Organization (WTO) on December 11, 2001. 
This is one in a series of steps that China has taken to liberalize its economy and increase 
reliance on market forces to guide production, consumption and trade. Greater integration 
with the global economy will allow China’s rapid export-led growth to continue and open the 
country’s domestic market to more agricultural and food imports.  

International Cooperation on Environmental Protection 
While addressing domestic environmental issues, China takes the initiative to conduct 
international cooperation in the environment field. The cooperation is mainly carried out in 
the following three aspects51: 

 To actively engage in multilateral environmental affairs and perform the duties under 
relevant international conventions. Effective means of cooperation have been created 
between China and United Nations Environmental Programs (UNEP), World Bank, Asia 
Development Bank and some other international organizations. 

 To strengthen cooperation with its neighboring countries and make efforts to solve the 
regional environmental problems. China has actively promoted and taken part in dozens 
of mechanisms of regional environmental cooperation, such as the Conference of 
Environment Ministers of China, South Korea and Japan, which will periodically discuss 
and negotiate the solutions of environmental matters of the common concerns. 

 To actively develop bilateral cooperation and strengthen the communication and 
cooperation in environmental protection. China has developed the cooperation in many 
aspects of environmental protection under the free bilateral assistance projects with 13 
countries and international organizations, such as EU, Japan, Germany and Canada. 

 
The thematic concerns in international environmental protection China involved are various, 
such as prevention and control of desertification, biodiversity conservation, preservation of 
ozone layer, cleaner production, circular economy (or industrial ecology), environmental 
education and trainings, floods prevention and control, and the Global Program of Action for 
the Protection of Marine Environment from Land-based Activities. 

3.3 Sustainability-oriented Policy and Program 
China was among the first to formulate a national Agenda 21 entitled China’s Agenda 21 - 
White Paper on China’s Population, Environment and Development in the 21st Century in 
1994, soon after the United Nations Conference on Environment and Development. It 
adopted a series of policies and measures taking into account its specific national 
circumstances and making a contribution to the mitigation of climate change. 
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China is striving for both feasible policies and effective measures towards sustainable 
development. The 11th Five-Year Plan (2006-2010) for National Economic and Social 
Development was released in March 2006. It brings forwards new development philosophy 
for China which is implicated by the following two guidelines: 

 To build a harmonious society. One of the emphases of the future work is to balance 
regional development by facilitating development in west, northeast and rural regions, 
regulate income disparities and improve the living standards. 

 To achieve steady sustainable development –focusing more on “quality” rather than 
“quantity” by developing new development modes. The key points are to stimulate 
domestic demand, enforce environmental protection, enhance technology innovation 
capability and reduce energy and resource consumption. 

Moreover, the 11th Five-Year Plan puts forwards some environmental targets, such as energy 
consumption per unit GDP output decreased by 20%, total emission of main pollutants 
decreased by 10% and comprehensive utilization of industrial solid wastes increasing to 60%. 
To achieve these goals, both political and management strategies need to be formulated. 

Local Agenda 21 
China is a vast land and there are great disparities between different parts of the country on 
natural conditions, economic base and social development. In view of this, it is essential to 
formulate and implement the local varied action plans towards sustainable development, 
which must fit into the local situations and conditions. Local Agenda 21 Division focuses on 
local capacity building for sustainable development, based on the experiences of National 
Sustainable Communities and Pilot Provinces and Cities of Local Agenda 21 Programs.  
 
Tremendous efforts have been made to carry out sustainable development strategies by the 
local authorities. To improve the central government’s guidance to local governments on 
implementing China’s Agenda 21 and further promote Local Agenda 21 Programs, the State 
Planning Commission and State Science and Technology Commission jointly issued a 
document in 1997 announcing the Local Agenda 21 Program in sixteen pilot provinces/cities. 
 

 
Figure 3.3 Pilot provinces and cities in Local Agenda 21 Program52 
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To date, over three quarters of provinces and a number of prefectures and cities have set up 
offices or agencies to facilitate the Local Agenda 21 Program; more than half of the provinces 
and many lower-level governments have finished drafting or are in the process of drafting 
Local Agenda 21 action plans; the overwhelming majority of provinces have undertaken 
various forms of training, publicity and demonstration initiatives in this area53. 

Circular Economy 
The Circular Economy (CE) concept has been developed in China as a strategy to relieve the 
demand of its economy upon natural resources and the damage it caused to the environments. 
The CE concept calls for a higher efficiency in resource flows as a way of sustaining the 
improvement of life quality within the natural and economic constraints. The core of the 
circular economy is to maintain friendliness to environment in the process of economic 
development by making a full and efficient use of resources and energies and minimizing 
waste discharge. It features low consumption of energy, low emission of pollutants and high 
efficiency through the 3R (Reduce, Reuse and Recycle) principles. 
 
China is drafting a law on the circular economy to provide a legal framework for sustainable 
development54. The draft law has been submitted to the Standing Committee of National 
People’s Congress (NPC) for review in August 2007. Currently, more than 10 provinces and 
municipalities in China have already promulgated the local regulations on circular economy, 
which can serve as references in drafting the national circular economy law.  
 
Eco-Industrial Parks (EIPs) are a new type of industrial organization designed according to 
the principles of industrial ecology (IE). To promote the development of EIPs, the State 
Environmental Protection Administration of China (SEPA) initiated the pilot construction of 
eco-industrial demonstration parks in 1999 and established the Standard for the Construction 
and Management of Eco-Industrial Parks (on a trial basis) in 200655. Up to January 2007, 24 
national EIPs had been established. 

Corporate Social Responsibility (CSR) 
As China undertakes a rapid restructuring of the state-owned industries, an emerging sense of 
corporate social responsibility (CSR) should eventually embed those changes. CSR requiring 
companies to address social and environmental considerations alongside the drive for profits, 
still remains unfamiliar to most Chinese businesses56. The governmental actions to implement 
scientific development models are necessary, and then transforming enterprise’s management 
systems to be sustainable are crucial. 
 
China’s access to the World Trade Organization (WTO) has changed the playing fields of the 
domestic industries, bringing greater competition from their international counterparts. To 
comply with the international norms and increase their products competition on the world 
stage, Chinese private enterprises should be wise enough to integrate the spirit of CSR into 
own industrial design and environmental management systems as soon as possible.  
 
The Future 500 system has developed a set of new standards and tools (e.g. GC360) for 
corporate organizations to adopt some instructive experiences on sustainable development. It 
establishes a fair and scientific evaluation system for enterprises, and shapes examples of 
“Good Companies” rather than “Fortune Companies”. Future 500 (China) was founded in 
200457, aiming to contribute to the national socio-economic development.  
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In 2006, China’s corporate social responsibility has made good improvements58. One of them 
is the amended Company Law of the People’s Republic of China which was in force on 
January 1, 2006. The law forces companies to undertake their social responsibility. When 
pursuing economic benefits, the company and its stakeholders must bear certain of social 
responsibilities. This absolutely takes time for companies to understand and perform them 
very well. But it can catalyze the company’s competitive capacity profoundly in the future. 

Government Efficiency Assessment 
Policy implementation in the provinces has always proved a difficult task for the Chinese 
central government. The former evaluation system fails to induce local government officials 
to take the environment into account. A new system for evaluating the performance of local 
governments is required, which could provide an incentive for government officials to change 
their ways of decision making on the environmental and economic practice.  
 
In August 2004 the Ministry of Personnel issued a research report titled “The Assessment of 
the Chinese Government’s Efficiency” and released a new evaluation system (Table 3.1)59. 
This system contains three parts and 11 items, each of which has three indices. It aims to 
improve government’s efficiency and states that its goal is to meet the public satisfaction. The 
environment still comprises only one item, but its relative importance seems higher, since it is 
now one out of 11 items, rather than one among 17 formerly. An experimental version of the 
new evaluation system is being carried out in three provinces, i.e. Inner Mongolia (north 
China), Sichuan (central China) and Zhejiang (east China). 
 
To deal with the serious pollution and vast resources consumption, China enacted the Cleaner 
Production Promotion Law in June 2002, which established demonstration programs for 
pollution remediation in ten major Chinese cities and designated several river basins as 
priority areas. Moreover, China plan to mobilize social forces to speed up the development of 
strategic environmental assessment so that environmental protection can play a crucial role in 
government decision-making processes60. 
 
Table 3.1 China’s evaluation system of government efficiency (Zheng & Chen, 2006)  

 
 

Anti-Corruption 
Fighting corruption in China should be a part of wider political reform. With the development 
of market economy, cases of corrupt occur frequently and are becoming more serious. With 
tremendous efforts, China had made a breakthrough in dealing with numerous major 
corruption cases last year. A total of 825 convicted government officials above the county 
level were sentenced by courts in 2006 and of the convicted, nine were provincial or 
ministerial officials and 92 were at the prefecture level61.  
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Figure 3.4 Overview of the index of perception of corruption, 20071,62 

 
Currently, the anti-corruption activity in China is facing a long road ahead (Guo, 2006). In the 
early stages of the reform, anti-corruption relies too much on ethical education and severe 
punishment. In the past decade, China has improved its National Integrity System and 
strengthened the institutional roles and restricted the power of the government through an 
administrative approval system and promoting administration by law. However, China is still 
on the way to reform its economic, political and social systems, which leave huge 
opportunities for corruption. Corruption will remain a hot topic in the coming years. 

3.4 Environmental Institutions and Governance 
Although China is more active in the international cooperation and trial programs on 
environmental protection, the nation’s future relies largely on how its governance and 
institutions are structured. The ways decisions are formulated and implemented play a crucial 
role to achieve a sustainable economic and environmental development. 

Environmental Administration and Laws 
China first established its Environmental protection office in 1974 as a follow-up to the 1972 
Stockholm UN Conference. However, the environment was considered primarily an urban 
industrial issue at that time (SEI&UNDP, 2002). In 1984, the State Council established State 
Commission for Environmental Protection to coordinate environmental affairs among 
ministries. In addition, the State Environmental Protection Administration (SEPA), 
established in 1998, is responsible for formulating and disseminating the national policies and 
regulations. 
 
China has various regulations and laws on environmental protection and pollution prevention 
(Figure 3.6). In the past, the regulatory system focused more on the control of emission 
concentrations rather than specific requirements, which leave spaces for enterprises to avoid 
being punished by, for example, diluting their emissions before discharged. At present, it’s 
moving from concentration control to total emission loads. However, the corresponding 
monitoring systems are less developed; the law implementation is not strict for all the time; 
and the regulations are not specific and comprehensive enough.  
 
                                                        
1 A higher score means less (perceived) corruption. 
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Figure 3.5 Environmental legislation and regulation in China (SEI & UNDP, 2002) 

 
The legal system has been widely criticized for its lack of transparency, ill-defined laws, 
weak enforcement capacity and poorly trained advocates and judiciary.63 The environmental 
protection has been phased in only to the extent that (national and local) economy could 
afford it. This causes some different effectiveness on the enforcement of environmental 
regulations between economically robust regions and less developed areas. Furthermore, the 
inefficient implementation of environmental laws is partly owing to the insufficient 
institutional capacity and unclear legal systems. As water management, for example, there are 
nine bureaus involved, e.g. Ministry of Water Resources (MWR), SEPA, National 
Development and Reform Committee (NDRC) and Ministry of Construction. This complex 
system has been dubbed, “nine dragons who administer water” (Yan et al., 2006). The lack of 
clarity and overlap of the functions and responsibilities among water-related agencies are 
particularly obvious when dealing with water policy formulation and laws implementation. 
 
The emerging environmental emergency, e.g. Songhua River pollution64 and blue-green 
algae outbreak in Taihu regions, reflects the weak environmental governance system, in 
particular institutional capacity, lack of public participation, absence of transparency in the 
decision making process, and lack of mechanisms to conflicts resolution, such as risk 
communication. Furthermore, the various laws are not up-to-date. For example, the new 
release of the Environmental Protection Law was issued in 1989, which is probably less 
capable enough to deal with the current complex environmental dilemma. Moreover, the 
environmental NGOs in China are less developed, which are questionable to play a role in 
affecting broader political change in the context of the ongoing environmental and social 
transformation. 
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4. Economic Dimension 
 
Summary 
China’s economy has grown rapidly since its economic reform and open-up policy in 1978. 
In 2006, it stood as the second-largest economy in the world after the US, measured on the 
purchasing power parity (PPP) basis. Even so, it is still a developing country with relatively 
weak economic foundation and underdeveloped productivity.  
 
The changes of employment rate and wealth distribution disparity probably affect the 
socio-economic development. Employment rate is, and will continue to be, an important 
concern. Unemployment is not only a concern for the least educated people but also for those 
well educated now. On the other hand, the wage system has been criticized as stagnant 
compared with the rapid economic growth. The level of per capita GDP is very low and the 
growth of GDP per capita income is at a slow rate. Low average wage growth is thwarting 
government’s efforts to stimulate the domestic demand and reduce the economic dependence 
on investments and trades with the increasing consumer price index. Furthermore, there is a 
widening gap on economic development among different regions. The income disparity 
among industries is also larger especially in the recent years and may be widening future. 
Therefore, effective measures are needed to regulate income distribution, such as regulation 
by tax and income transparency. The aims of improving standard of living are supposed to 
bridge the present income gap between the rich and poor, as well as in different regions. 
 
China is still at an early stage of economic development. Economic development and 
prosperity will continue to be the primary target though the rapid economic growth has 
generated enormous problems. The 11th Five Year Plan (2006-2010) stresses that “economic 
development is the top priority”, but development should be “comprehensive, harmonious, 
and sustainable”. This implies “stable and relatively fast economic growth”, and the need to 
“step up the transformation of the economic growth pattern” towards growth characterized 
as less energy, resource and capital intensive, more knowledge and innovation-driven, and 
more equally shared. Thus, the main challenges faced by the Chinese decision makers are 
how to balance the economic reform and development with the social and environmental 
concerns, such as energy production and consumption. One progress is that China calls for, 
for the first time, a conservation culture in a keynote political document during the 17th CPC 
national Congress in October, 2007. Furthermore, according to the Law of Conserving 
Energy amended in 2007, the achievements of the local officials on energy conservation will 
be integrated into the assessment system of their political performance.  
 
Large progress has been made towards taking environmental factors into account of the GDP, 
in a bid to ensure sustainable economic and social development. “Green National Accounting 
Study Report 2004” was jointly issued to the public by the State Environmental Protection 
Administration of China (SEPA) and the National Bureau of Statistics of China (NBS) in 
September, 2006. It was China’s first report on environmentally-adjusted GDP (Green GDP) 
though the results are not convincing enough due to the limitations of available data and 
technical approaches. But accounting green GDP can be regarded as a basic step towards 
the essential political objective of using the “scientific development” concept to build a 
“harmonious society”. It would be a pressing task to establish scientific and feasible methods 
to account the green national and provincial economic growth, ultimately in pursuit of 
conflicts resolution and sustainable development. 
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4. Economic Dimension 

4.1 Economic Growth 
Few other countries have been able to match the pace of China’s sustained economic growth 
at least at the present. From 1978 to 2006, the GDP rose from ￥362.4 billion to ￥20 
trillion (Chinese Yuan, RMB), an annual growth rate of 9.7%. Expanding 10.7%, China’s 
economy logged its fourth consecutive year of double-digit growth since 2003. In 2006, for 
example, the economy grew 10.7%, which was the fasted pace in the past 11 years. Measured 
on purchasing power parity (PPP)1 basis, it stood as the second-largest economy in the world 
after the US65 in 2006. But it is still a developing country with weak economic foundation 
and underdeveloped productivity.  
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Figure 4.1 Trends of GDP, 1978-2005 (China Statistical Yearbook, 2006) 

 
The strong productivity growth, spurred by the market-oriented economy reforms, is a 
leading cause of the unprecedented economic performance. Currently, there are five strong 
reasons to explain China’s fast economic growth:  

 Domestic demands are potentially huge and the consumption capacity is growing. The 
policy of expanding domestic consumption effectively reduces the deflation pressure and 
maintains the national economic growth.  

 The ongoing industrialization and urbanization could greatly facilitate the economic 
growth.  

 The labor force and capital reserve are sufficient presently, though society is supposed to 
be aging and labour productivity is still not high enough.  

 Exports and fixed-asset investment become the real “engine power” to China’s economic 
growth (Table 4.1). In 2004, China became the world’s third largest country in foreign 
trade, with exports accounting for over 30% of the country’s GDP66.  

 The market economy system and macroeconomic regulation are gradually consummating 
which provide a legal guarantee to China’s steady economy growth. Moreover, the key 
driving forces, including economic system reform, technological research & 
development, foreign trade and growing investment, also play a crucial role to sustain 
economic growth.  

                                                        
1 It measures how much a country can buy in terms of an international measures (usually dollars), since goods and services 
have different prices in some countries than those in others. 



 

www.sdpromo.info 37

 
Table 4.1 General economic indicators1, 2002-2006 (USCBC, 2007) 

Main indicators 2002 2003 2004 2005 2006 
GDP 12,033.3 13,582.3 15,987.8 18,308.5 20,940.7 
Real GDP growth, % 9.1 10.0 10.1 10.2 10.7 
Consumer price index -0.8 1.2 3.9 1.8 1.5 
Trade, billion $ 620.8 851.0 1,154.6 1,421.9 1,760.7 
  Growth, % 21.8 37.1 35.7 23.2 23.8 
Exports,  325.6 438.2 593.3 762.0 969.1 
  Growth, % 22.4 34.6 35.4 28.4 27.2 
Imports, billion $ 295.2 412.8 561.2 660.0 791.6 
  Growth, % 21.2 39.8 36.0 17.6 20.0 
Industrial value added output* 3,299.5 4,199.0 5,480.5 7,218.7 NA 
  Growth, % 16.5 27.3 30.5 31.7 16.6 
Fixed-asset investment 4,350.0 5,556.7 7,047.7 8, 877.4 10,987.0 
  Growth, % 16.9 27.7 26.8 26.0 23.8 
Retail sales, 4,813.6 5,251.6 5,950.1 6,717.7 7,641.0 
  Growth, % 11.8 9.1 13.3 12.9 13.7 
Urban per capita disposable income, RMB 7,702.8 8,472.2 9,421.6 10,493.0 11,759.0 
  Growth, % 12.3 10.0 11.2 11.4 12.1 
Rural per capita net income, RMB 2,475.6 2,622.2 2,936.4 3,254.9 3,587.0 
  Growth, % 4.6 5.9 12.0 10.8 10.2 
Note: *All state-owned industrial enterprises and all non-state industrial enterprises with revenue from 
principal business of more than RMB 5 million. 

4.2 Employment and Wage 
Since China joined the WTO in 2001, the strong demand for labour has promised a bright 
future for workers. Greater employment opportunities, higher wages and better working 
conditions seem to be the inevitable consequences of the economic boom. Nevertheless, there 
are more various challenges on the employment and wage currently. 
 
The labour market has changed profoundly over the past 15 years. According to the “National 
Human Development Reports for China” (DRF, 2005)67, the number of labour has increased 
rapidly, exceeding the growth of job opportunities. Enterprise restructurings have led to the 
unemployment of 40 million workers. The number of rural migrant workers seeking 
employment in cities and coastal areas has reached 140 million. Table 4.2 shows the changes 
of employment in 2001-2005.  
 
Table 4.2 Changes of employment in China, 2001-2005  

Item 2001 2002 2003 2004 2005 

Economically Active Population, million 744.32 753.60 760.75 768.23 778.77 

Number of Employed Persons, million 730.25 737.40 744.32 752.00 758.25 
Number of Registered Unemployed Persons 
in Urban Areas, million 6.81 7.70 8.00 8.27 8.39 

Registered Unemployment Rate in Urban 
Areas, % 3.6 4.0 4.3 4.2 4.2 

Source: based on China Statistical Yearbook, 2006. 
                                                        
1 All figures are in billions of RMB or percent unless otherwise indicated 
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Employment rate is, and will continue to be, an important concern in China. Unemployment 
is not only a concern for the less educated people, but also for these well educated. The 
unemployment rate in urban areas is around 4% in the past years according to the official 
statistics. However, a recent survey released by China’s National Development and Reform 
Commission (NDRC) anticipates that the unemployment rate in 2007 is expected to stay high 
with 25 million urban residents rushing to fill the 10 million vacancies available68. That 
means 15 million people can not find jobs contemporarily. The unemployment condition is 
supposed to be alleviated by 2030 when the labor force begins to reduce. Without effective 
measures in the next 20 years, the rising trends on unemployment may cause some 
accumulated negative social problems. 
 
The other challenge regarding economic development is wealth distribution, especially wage, 
between the coastal areas and western regions. The average annual GDP growth in 2002-2006 
was 10.3%, while per capita GDP growth was 9.2% due to the population increase. The total 
wages for employees in China reached 2.34 trillion Yuan in 2006 from 1.32 trillion Yuan 
(US$309 million) in 2002 (minus inflation), according to the National Bureau of Statistics 
(NBS)69.  
 

 
Figure 4.2 Employee earnings per unit of GDP, 1984-2006 (Wang, 2007) 

 
Compared with the rapid economic growth, the wage system has been criticized as stagnant70. 
The level of per capita GDP is still very low and the growth of GDP per capita is at a slow 
rate. In 1978, when China began the economic reform, the share of wages in GDP stood at 
17%. The figure first dipped to 16% in 1990 and then fell dramatically to 12% in 2000. The 
poorest segment of the population, including migrant workers and urban low-wage workers, 
has been hurt the most by this change. Income disparities have, to some extent, jeopardized 
the social stability in some regions. In addition, low average wage growth is thwarting the 
government’s efforts to stimulate the domestic demand and reduce its economic dependence 
on investments and trades with the increasing consumer price index (CPI).  
 
There is a widening gap on economic development and income disparities among different 
regions. The income disparity among industries is still larger especially in the recent years 
and may be widening future. Effective measures are needed to regulate the income 
distribution, e.g. tax regulation and income transparency. 
 
The improving standards of living are supposed to bridge the present income gap between the 
rich and poor, as well as different regions. In addition, wages for the State-owned Enterprise 
(SOE) employees in the monopolized industries is also being regulated in some regions. 
More importantly, the government has started spending more of its fiscal revenue on the 
public goods and services, and transferring funds to the rural areas and western regions 
through its “new socialist countryside” and “western development” initiatives. Undoubtly, the 
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national wealth-capturing has accumulated a huge liability for the state in the form of urban 
poverty, rural underdevelopment and inadequate public services, due to investment promotion. 
Failure to resolve these issues will arouse other challenges for the country’s overall 
development.  

4.3 Challenges of Sustainable Economic Growth 
China’s economy is marked by sustained and fast economic growth, sound financial 
performance, growing trade and rising living standards. The economic development and 
prosperity will probably continue to be the primary target of the government. The 11th Five 
Year Plan (2006-2010) stresses that “economic development is the top priority”, but 
development should be “comprehensive, harmonious, and sustainable”. This implies “stable 
and relatively fast economic growth”, and the need to “step up the transformation of the 
economic growth pattern” towards growth characterized as less energy, resource and capital 
intensive, more knowledge and innovation-driven, and more equally shared. 
 
The question is who can guide and how to keep the economic growth in a rapid and stable 
way in a long term? Predictions are difficult to make especially in a rapidly changing world. 
What is certain is that China will continue to develop and grow, but it is also obvious that 
great challenges exist. In summary, there are three aspects of challenges, i.e. natural resource 
constraints, uneven wealth distribution especially between urban and rural areas, and 
education development for civilization. More specifically, the rapid economic growth, 
inefficient pattern of growth, social civilization, depletion of resources and environmental 
degradation will contribute essentially to future development. Thus, maintaining a 
coordinated and sustainable path of development integrating economy, society and 
environment, is one of the largest concerns that the Chinese government has to address. 

Economic Reform 
Although the national economy is growing, there are still some rather serious problems, e.g. 
imbalance of wealth distribution, extensive economic growth, inadequate economic reform 
and imperfect institutions. They probably form new bottleneck that China’s export-oriented 
economic development will face in the future. Failing to address these matters, the 
environmental and social foundations for the economic reform might be shaky. 
 
The economic growth, to some extent, is the result of enormous government’s investment 
which deteriorates the limited natural resources and energy efficiency. The extensive 
economic growth is still dominating in China. This model of economic development is based 
on high consumption, high pollution, low efficiency and uncoordinated development. In 
Shandong province, for example, energy consumption for GDP per unit is 2-5 times that of 
developed countries. For other raw materials, these factors are 2-4 times for steel, 2-11 times 
for cement, and 2-13 times for fertilizer71. Moreover, China is the leading consumer of 
fertilizers and the second largest importer of forest products in the world72.  
 
It is believed that China is entering a critical era when the rapid development and emerging 
problems coexist in the economic, environmental and social framework. In order to achieve a 
sound and stable manner, five interrelated issues (Cao, 2007) must be dealt with 
strategically73: 

 shifting from the pursuit of pure economic profits to sustainable economic growth; 
 Striking the balance between economic growth, social equality and harmonious social 

development; 
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 Building a resource-saving society to achieve ecologically sustainable development; 
 Focusing on the development of services industry, expanding domestic demand and 

establishing a consumer-oriented society; regaining economic balance by stimulating 
the domestic consumption; 

 Deepening the market-oriented economic reform, shifting the role of government and 
reducing its direct intervention, strengthening the protection of private property and 
pushing forward the development of non-public sector. 

 
China’s future economic growth may be affected by a mass of resource and energy 
consumption supposing the risk of resource exhaustion. Therefore, a strategic way for China 
is to transform its economic growth pattern and take the population, resources and 
environment into account in decision-making soon. 
 

 
Figure 4.3 Share of China, India and the United States in World Primary  

Commodity Consumption, 2005 (IEA, 2007) 
 
The extent of economic reform partly determines the progress towards sustainable 
development in China. The key to facilitate economic reform is to ensure the market’s 
fundamental roles in resource allocation and consumption. China should be prudent in 
regulating the scale of investment and financing to maintain the stable investment growth, 
and continue its cautious fiscal and monetary policies for a new cycle of economic growth. 
Furthermore, it will be an important task for the future economic reform to strike the balances 
among economic, environmental and social development.  

Energy Consumption 
With the extensive development mode, China will face an energy crisis in the future. It 
required 4.3 times as much energy as America in 2005 to produce one unit of GDP, up from 
3.4 times in 200274. Things are getting worse: China consumed 15% more energy per unit of 
GDP in 2005 than it did in 2002. The country’s GDP reached $2.16 trillion in 2006, about 5.5 
% of the world’s total GDP. At the same time, the country accounted for about 16% of the 
world’s energy consumption, using 30% of steel and 54% of cement75. It is expected to the 
rapid industrialization and urbanization in the next 15 years, which means a huge amount of 
resources consumed. Although the 11th Five-Year Plan has stipulated that the industrial sector 
must cut its energy use by 20% from 2006 to 2010, energy production and consumption will 
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be one of China’s largest challenges in the coming years. 
 

 
Figure 4.4 Distribution of world energy consumption, 2006 (Enerdata, 2007) 

 
China has been a net oil importer since 1993, and energy demand is expected to increase at a 
greater proportional rate than its production76. In 2005, China produced 3.6M barrels/day, 
only slightly up from 2.8M barrels/day in 1990. It consumed 6.9M barrels/day in 2005, 
representing a 100% increase in consumption in the last decade. This made China the world’s 
second-largest consumer of petroleum products in 2005, just behind the US. The US Energy 
Information Administration estimates that China’s consumption will increase to 15M 
barrels/day by 2030, whereas its output will lag behind at 4.2M barrels/day. 
 
Table 4.3 Energy consumption in China, USA, Former Soviet Union and Europe, 2006 (BP, 2007) 

Country Coal Natural Gas Oil Oil Crude Imports
 million tons oil 

equivalent 
million tons oil 

equivalent 
thousand 

barrels daily 
thousand barrels 

daily 
China 1191.3 50.0 7445 2928 
USA 567.3 566.9 20589 10096 

Former Soviet Union 183.9 559.0 3997 − 
Europe 320.0 428.6 15198 10715 

Total World 3090.1 2574.9 83719 38810 
 
It is of vital importance in efforts to promote changes of the economic growth pattern and 
facilitate energy conservation and environmental protection. While the energy consumption 
per unit of GDP in the previous three years rose by 4.9%, 5.5% and 0.2% respectively, it 
dropped by 1.2% in 2006. However, the targets failed to be reached which was set at the 
beginning of 2006 for cutting energy consumption per unit of GDP by about 4% and total 
discharge of major pollutants by 2%77. The reasons for low energy efficiency include the 
accelerated industrialization and urbanization, and energy-and-resource intensive economic 
development pattern. 
 
At present, China has one of the highest energy intensities per GDP in the world, though it 
has dropped rapidly since the late 1970s as the country introducing the market-oriented 
incentives into energy market. The industrial sectors will remain to be China’s largest energy 
consumers (Figure 4.5), which is supposed to achieve most in energy conservation. Five 
industrial sectors – iron and steel, chemicals, building materials, oil and coke refining and 
electricity and heat generation – use over half of the country’s total energy consumption. 
Moreover, the residential and transport energy consumption are remarkable which are caused 
by urbanization and population growth, as well as the increasing private cars.  
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The energy intensity (the amount of energy consumed per unit of economic output) is 
expected to decline at a rapid rate, due largely to the adoption of more efficient facilities and 
stricter energy management, as well as the improving institutional capacity. China will have a 
large-scale circular economy and considerably increase the proportion of renewable energy 
sources in total energy consumption, bring the discharge of major pollutants under effective 
control, and notably improve ecological and environmental quality. 
 

 

Figure 4.5 Total final consumption by sector, 1990-2030 (IEA, 2007) 
 
The conservation culture will be promoted while the nation strives for a moderately 
prosperous society in all respects. At the opening ceremony of the 17th CPC National 
Congress held in October 2007, the president Hu Jintao suggested to promote a conservation 
culture by basically forming an energy- and resource-efficient and environment-friendly 
structure of industries, pattern of growth and mode of consumption78. It is the first time that 
China calls for building conservation culture in a keynote political document. Furthermore, 
the top legislature adopted the draft amendment to the Law on Conserving Energy on 25 
October 2007, which suggests achievements of the local officials on energy conservation will 
be integrated into the assessment of their political performance79.  

Green GDP 

China’s leaders have come to understand that failure to protect the environment incurs 
significant social and economic costs, and they are eager to find a means to reconcile their 
desire to achieve both unimpeded growth and improved environmental protection. The 
progress has been made toward taking environmental factors into account when determining 
the GDP, in a bid to ensure a sustainable economic and social development. In the light of the 
overheated state of the economy since 2003, the green GDP is considered to be an effective 
way to control the local economic and environmental activities.  
 
“Green National Accounting Study Report 2004” was jointly issued to the public by the State 
Environmental Protection Administration of China (SEPA) and the National Bureau of 
Statistics of China (NBS) in September 2006, which was the first report on 
environmentally-adjusted GDP (Green GDP)1 accounting in China. It was estimated that 

                                                        
1 Simply, Green GDP is calculated by deducting the cost of natural resources' depletion and environmental degradation from 
the traditional GDP. 
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pollutions costed the country 511.8 billion Chinese Yuan (U.S. $64.4 billion) of economic 
losses in 2004, or 3.05% of 16 trillion CNY (US$2 trillion) GDP that year. Of the figure, 
environmental costs by water pollution, by air pollution and by solid wastes and pollution 
accidents are 286.28 billion Yuan, 219.8 billion Yuan and 5.74 billion Yuan, accounting for 
55.9%, 42.9% and 1.2% of the total costs, respectively. Moreover, the additional operation 
expenses of 287.4 billion Yuan (imputed treatment cost) are needed for treatment, which 
accounts for 1.8% of the GDP in 2004. In fact, the pollution abatement and control 
investment only accounted for 1.18% of the GDP during the 10th Five-year Plan period 
(2001-2005), which is a great gap in terms of the accounting results80. The calculated figures 
implicate that the environmental crisis will more and more restrict the economic development 
in China. In the traditional industrialization pattern, the increasing GDP is really based on the 
overdraft of resources, environmental quality and the increasing risk of public health. 
 

 

Figure 4.6 Environmental cost of GDP in 200481 
 
Because of the limitations of available data and technical approaches, the accounting results 
in 2004 only represent the environmental pollution cost, without costs of natural resources 
depletion and ecological damage. Local governments have different ways of calculating their 
green GDP, leading to a lack of consensus on the meaning of green GDP at the national level. 
Therefore, the first green GDP was not convincing enough and the actual figure may be far 
higher82. However, it did mark that the initial progress had been made on Chinese green GDP 
accounting. 
 
However, in the release of 2005, the green GDP figures – originally set for March in 2007– 
were not published. The NBS’s decision, beyond their stated conviction that the calculation 
methods are undeveloped, is also influenced by the fact that no other country publishes this 
type of official data. However, another opinion believes it is mainly due to the administrative 
problems rather than technical issues83. Moreover, there are few countries like China, where 
local governments bear so much of the responsibility for balancing economic growth and 
environmental protection84. It would be a pressing task to establish desirable and feasible 
methods to account the green national economic system in pursuit of conflict resolution at the 
national, regional and local levels. 
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5. Technological Dimension 
 
Summary 
Sustainable and appropriate technology contributes essentially to pollution prevention and 
environmental improvement. Both hard and soft ones are needed to achieve the governmental 
aims towards a sustainable path of industrialization in China, which is science- and 
technology- driven and cost-effective. A central task will be how to facilitate the development 
of science and technology to provide stronger supports and guarantee to achieve sustainable 
development concerning clean production, innovation capacity, information communication, 
renewable energy, etc. 
 
Comprehensive laws and environmental management systems on pollution prevention have 
been developed for giving priority to currently severe pollution problems and ecological 
degradation. The most significant initiative is the Cleaner Production Promotion Law in 2003 
which appears China’s determination to place greater emphasis on technology in its efforts to 
conserve energy and reduce pollution. Moreover, Clean Production is considered to be an 
integral part of China’s national strategy to develop “circular economy” systems. 
 
Great progress has been made in the field of science and technology. Within research areas 
such as biotechnology, nanotechnology and space technology, China is ranked among the 
best in the world. Though the national gross expenditure on R&D has been increasing, it lags 
behind the average of the developed countries. Moreover, it varies among regions, 
corresponding to the uneven regional economic conditions.  
 
The reform of S&T policy has been ongoing since the 1970s to improve the national 
innovation capacity. Nevertheless, China still needs to improve its capacities for 
technological innovation, particularly associated with the current production and 
consumption systems and national innovation systems to facilitate the process towards 
sustainable development. The main challenges involve changes from uncoordinated, 
piecemeal styles of S&T policy making to coordinated whole-of- government decision-making 
approaches. 
 
Over the past decade, China has devoted considerable resources to develop Information 
Communication and Technology (ICT) in aid of achieving its economic and social 
development goals. The development of ICT contributes essentially to the achieved progress 
towards sustainable development. The national informatization development strategies have 
been developed in 2006 towards building information society. However, both governmental 
and private enterprise’s R&D investment has been remaining insufficient and ineffective for 
the time being.  
 
Furthermore, it’s crucial for China to speed up its renewable energy development to achieve 
both the environmental objectives and national energy security in the context of rapid 
economic growth and environmental degradation. The Renewable Energy Promotion Law has 
stipulated the responsibilities of government and society in developing and using renewable 
energy. Overall, the share of renewable energy in power generation reaches 24% of the total 
electricity generation in 2030. Developing hydropower, wind power, biomass and solar 
energy are of priority. The corresponding primary energy policy and economic incentives are 
the key points. 
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5. Technological Dimension 
Developing sustainable and appropriate technology contributes essentially to pollution 
prevention and environmental improvement. The way in which energy and materials are 
transformed in the economic process depends mainly on the state of technological 
knowledge85. New technologies may bring potential environmental challenges in the long 
term from a systematic point of view. Usually technology development is supposed to be a 
positive force associated with high production efficiency, fewer resources consumption and 
less negative environmental impacts. 
 
The development and deployment of new technologies and assessments of their 
appropriateness to China’s development will be major factors in China’s sustainability 
development (SEI&UNDP, 2002). Both hard and soft technologies are needed to achieve the 
governmental aims towards a sustainable path of industrialization, which is science- and 
technology- driven and cost-effective 86 . A central task will be how to leverage the 
development of science, technology and management to provide stronger supports and 
guarantee to approach sustainable development. 

5.1 Clean Production and EMS 
China’s rapid industrialization has consumed excessive energy and resources, causing severe 
pollution and ecological degradation. In the face of these problems, China has developed 
comprehensive laws and management systems on pollution prevention and strategies for 
giving priority to these most serious problems. Among them, the most significant initiative is 
to regard cleaner production nationwide as one of key strategies towards sustainable 
development. 
 
Clean Production (CP), as environmental preventive practices and a win-win approach, came 
into China from the 1990s87. In response to the United Nations Conference on Environment 
and Development in 1992, China has devoted itself fully to sustainable development strategy 
including the development of preventive clean production approach. In China’s Agenda 21 
published in 1994, clean production was further regarded as the key strategy to achieve the 
national goals of sustainable development, from which clean production has been carried out 
in some industrial sectors, though mostly as demonstration projects. The Cleaner Production 
Promotion Law became effective in January 2003 which appears a determination to place 
greater emphasis on technology in its efforts to conserve energy and reduce pollution. But, 
cleaner production must be considered to be an integral part of the national strategy to 
establish a “circular economy” which depends, to a large extent, on the successful 
implementation of CP. Moreover, clean production is a self-help tool, as well as an 
economical pathway towards ISO 14000:2004 certification systems. The objective is to 
motivate businesses anywhere and anytime to join their sustainable development trail. 
 
ISO14001, a kind of modern environmental management method, is another management 
system standard after ISO 9000. China started the experimental work of authentication in 
1996. In May 1997, led by the State Environmental Protection Administration (SEPA), the 
Chinese environmental management system authentication guidance committee, composed of 
33 departments, was founded to manage China’s authentication work of ISO 14000 series88. 
 
Actually it’s very difficult to figure out how many enterprises have passed ISO 14001 
certification in china. One statistics shows that there were over 5000 enterprises passed ISO 
14001 certification up to 200389. But there are remaining challenges for the ISO 14001 
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certified enterprises to achieve green production and consumption perhaps due to some less 
strict audit processes. 
 
Under the general environmental protection policies and principles, China has established one 
comprehensive environmental management system (EMS), which comprises various laws, 
regulations, standards and management measures. Although the existing environmental 
management system has played an important role in industrial pollution control, some of its 
framework is still focused on the traditional end-of-pipe treatment, rather than pollution 
prevention. A reorientation towards clean technology by adjusting existing environmental and 
industrial policies, especially at the corporate level, will be the most promising strategy for 
effectively dealing with balance between economic development and environmental 
protection in China. 

5.2 Research & Development 
Great progresses have been made in the field of science and technology in China. Within 
research areas such as biotechnology, nanotechnology and space technology, the country is 
ranked among the best in the world (Project China, 2005). Nevertheless, China needs to 
enhance its capacities for sustainable technological innovation, particularly associated with 
the production and consumption systems and national innovation systems to facilitate the 
process towards sustainable development. 

Expenditure on R&D 
The spending on research and development has been doubled between 1995 and 2002, 
calculated as a percentage of GDP, from 0.6% to 1.2% of GDP90. The number of Chinese 
researchers increased by 77% over the same period, and the country now ranks second with 
926,000 people engaged in research in 2004, behind 1.3 million in the US91. In 2006, China 
spent 300.31 billion Yuan (around 39.9 billion U.S. dollars) on research and development, 
22.6% more than the previous year and 1.41% of GDP92. Though a record high in 2006, the 
gross expenditure on R&D (GERD) still lags behind the average (above 2%) of the developed 
countries. 
 

 
Figure 5.1 China’s gross expenditure on R&D (GERD), 1998-200593 

 
The average share of national R&D expenditures varies among regions, corresponding to the 
uneven regional economic conditions. The share of R&D expenditure in east areas accounts 
for 69.68%, while it is 16.17% in the middle and 14.15% in the west. To balance the regional 
development, more macro measures from the central government are needed. 
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Figure 5.2 Regional shares of total R&D expenditures, 200594 

 

National Innovation Development 
The reform of S&T policy has been adopting an incremental approach, characterized by a 
progressively deeper understanding of policies, systemic and institutional innovation. Before 
the 1980s, the S&T in China is of a centralized system based on the former Soviet model95, 
which has great achievements in selected missions (e.g. national defense capacity) while 
weak linkage to economic development.  
 
It was not until in the 1985, the government began the reform of S&T systems. From 2002, 
the national strategy for developing science and technology is shifting from following on the 
heels of others to make independent innovations and technological strides, aiming at the 
international S&T heights. According to a national plan96, by 2010 a preliminary national 
innovation system will be established, the building of basic science and technology 
conditions will be obvious, national key bases for scientific research will reach the world 
advanced level, and expenditure for developing experimental and research science will reach 
2% of GDP. 
 
In January 2006, China initiated a 15-year “Medium and Long-Term Plan for the 
Development of Science and Technology (2006-2020)”. It is a part of the government’s effort 
to shift the current growth model to a more sustainable one, seek to innovation as the driver 
for sustained economic growth, and emphasize the building up of an indigenous innovation 



 

www.sdpromo.info 48 

capability. Accomplishing the task requires some fundamental reorientation and increasingly 
sophisticated policy and governance. The main challenges involve fundamental changes from 
an uncoordinated, piecemeal style of S&T policy making to co-coordinated whole-of- 
government policy approaches. 
 

 
Figure 5.3 China’s innovation policy: institutional reform and learning curve97 

5.3 Information and Communication Technologies (ICT) 

The development of Information Communication and Technology (ICT) contributes 
essentially to the progress of sustainable development. Employing ICT can speed up the 
shifts of the current unsustainable development trends, e.g. dematerialization by improving 
efficiency in production and planning under better information management systems.  
 
Over the past decade China has devoted considerable resources to develop ICT in aid of 
achieving its economic and social development goals. China currently has the world’s largest 
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telecommunications market and its IT industry has been an engine of the country’s economic 
growth – growing 2-3 times faster than GDP over the past 10 years98. 
 
However, both the governmental and private enterprise’s R&D investments remain 
insufficient (Zhen, 2007). China’s overall R&D efforts amounted to about 1.2% of GDP in 
2004, much less than that in advanced countries. On ICT specifically, over the past five years 
the Ministry of Science and Technology (MOST) invested $400 million in ICT R&D, and the 
Ministry of Information Industry (MII) provided an additional $60 million in research funds 
each year. In 2002 R&D investment among Chinese ICT-related firms was 2.4% of revenues. 
OECD firms involved in IT and communications, by comparison, invested 9% to 10% on 
R&D. But these amounts are relatively small given China’s size. As a result, the number of 
patents granted internationally to Chinese residents remains remarkably low.  
 

 
Figure 5.4 R&D expenditure and ICT patent applications in selected countries, 20041,99 

 
Developing more feasible ICT strategies will help China to achieve its economic and social 
goals by spurring innovation, supporting more efficient use of economic resources, increasing 
productivity and promoting international competitiveness. The Chinese government 
published the State Informatization Development Strategies and Plan of Actions (2006–2020) 
in May 2006 and reconfirmed that informatization is an integrated portion of China’s national 
strategies for moving toward modernization. In this Strategy, nine key aspects100  are 
emphasized, i.e. promoting informatization of the national economy, popularizing 
e-government, establishing advanced Internet culture, pushing ahead social informatization, 
popularizing information infrastructure, exploiting information resources more efficiently, 
improving information industry competition, building national information security system, 
improving people’s ability in using information technology and cultivating more talents in 
information technology. Implementation of the Strategy will lay a fundamental foundation for 
China striding toward the information society. 

Public Access to ICT 

Public access to environmental information has become an important part when reinforcing 
positive changes in both policy and practice in China. The heart of good environmental 
governance, easily accessible information and decision-making methods has been recognized 

                                                        
1 Circles reflect relative size of GDP at that time. 
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world-wide as the most direct routes to better environmental decisions.  
 
With the economic growth and ICT development in China, internet penetration has made 
great progress in 2006101. Internet users have reached 137 million, up by almost a quarter 
from 2005 and approximately 10.4% of China’s population. Broadband users exceeded 100 
million for the first time to reach 104 million, or 75.9% of all Internet users. Another 17 
million Chinese went online via mobile phones, accounting for 12.4% of the Internet 
population. However, there is a yawning disparity between the urban and rural areas, with 
Internet use in cities 6.5 times that in the countryside. 58.3% of the Internet users were male. 
 
Table 5.1 Internet penetration in selected countries, 2004102 

Country Number of Internet Users Penetration Percentage 
US 201,66,159 68.8% 

China 87,000,000 6.8% 
Japan 66,763,838 52.2% 

Germany 47,182,668 57.0% 
UK 34,874,469 58.5% 

Korea 30,670,000 62.4% 
Italy 28,610,000 49.3% 

France 24,352,522 40.6% 
Canada 20,450,000 64.2% 
Brazil 19,311,854 10.8% 

 
The Digital Opportunity Index (DOI) is an e-index based on internationally-agreed ICT 
indicators103. This makes it a valuable tool for benchmarking the most important indicators 
for measuring the Information Society. The DOI is a standard tool for governments, operators 
and development agencies, which researchers and others can use to measure the digital divide 
and compare ICT performance within and across countries. Figure 5.5 shows the worldwide 
DOI in 2005, which in China is 0.4-0.5. Therefore, promoting DOI will be still pressing in 
China for some years. 
 

 
Figure 5.5 The DOI Worldwide, 2005104 
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One use of internet is to develop e-governance assisting economic and social development. 
Many e-communities are initially developed aimed at strengthening the government’s 
capacity to provide services for communities. More community-centered services, such as 
employment information, distant education and volunteer service applications, are less 
widespread (Figure 5.6). In recent years, community informatization development has 
become a priority task for the Chinese government (Zhen, 2007). Different regions have been 
actively exploring effective models to build harmonious communities and have accumulated 
preliminary experiences during this process.  
 

 
Figure 5.6 E-community content in China, 2004105 

5.4 Renewable Energy 
It’s crucial for China to speed up its renewable energy development and uses, as the country 
is fairly poor in many energy resources in per capita terms and relies heavily on Greenhouse 
Gas-intensive energy. Its remaining exploitable reserves of petroleum and natural gas per 
capita are merely 7.7% and 7.1% of world average, while those of coal are 58.6% of the 
world average per capita. At the current rate of extraction, China’s proven reserves of these 
resources could last 15, 30, and 80 years, respectively, compared with world averages of 45, 
61, and 230 years106. While China currently relies heavily on Greenhouse Gas-intensive 
energy sources, such as coal, the share of renewable energy is expected to increase 
extensively. Furthermore, it plans to quadruple GDP by 2020 while only doubling energy 
consumption, which requires a major leap in energy conservation and consumption efficiency. 
The Clean Development Mechanism (CDM) will serve as an innovative market based 
approach to reach these goals, helping to attract critical foreign investment and private 
partnerships for sustainable energy solutions107. 
 
In February 2005, China passed a groundbreaking law – Chinese Renewable Energy 
Promotion Law – to promote renewable energy production and consumption. The new law 
stipulates the responsibilities of government and society in developing and using renewable 
energy. The targets and incentives are summarized in Table 5.2. Overall, the share of 
renewable energy in power generation reaches 24% of the total electricity generation in 2030. 
China is expected to have 311 GW of hydropower in place by 2020, meeting the government 
target, and 380 GW in2030. The target for wind power is expected to reach 42 GW in 2020 
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and 79 GW in 2030. Moreover, China is in the process of developing world-class 
manufacturing industries for wind turbines and solar PV modules, and this is likely to have a 
strong impact on the domestic electricity market. Installed capacity for biomass is projected 
to reach 14 GW in 2020, instead of the 30 GW targeted by policy makers. In 2030, however, 
biomass capacity could reach 39 GW. 
 
Table 5.2 China’s renewable electricity capacity targets, GW (IEA, 2007) 

Renewable 
Source 

Level in 
2005 2010 Target 2020 Target Potential Pricing policies 

Hydro 117 190 300 400 No premium pricing 

Biomass 2.4 5.5 30 – 
Feed-in-tariffs 
premium  
(0.25 CNY/KWh) 

Wind 1.3 5 30 
300 onshore 

and 700 
offshore 

Competitive 
tendering 

Solar PV 0.07 0.3 1.8 – 

Feed-in-tariffs based 
on reasonable 
production costs  
and profit 

 
To achieve the targets on renewable energy, China’s energy policy and decision makers at all 
levels are crucial. The Government of China has made substantial efforts to develop 
renewable energy in the last years. Many of energy-related regulations, however, are 
published in forms of general statements on the benefits of renewable energy and provide no 
legal changes that appreciably affect renewable energy development108. For there to be major 
changes, regulations must not only be plans approved by governmental agencies, but laws 
that have full review and ratification by the State Council and/or the National People’s 
Congress. Moreover, the sufficient R&D finance on renewable energy and economic 
incentives are needed to facilitate future development and good partnership among energy- 
relevant stakeholders should be promoted.  
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6. Cultural Dimension 

Summary 
China is undergoing various transitions relevant to sustainable development, such as 
technology and economy in China’s unique social-cultural systems. In this context, people are 
more concerned about culture and its influences on economic and social development. 
People’s traditions, value systems, lifestyle and methods of decision-making are intimately 
linked to their own cultural identities and values. 
 
Development can be ultimately defined in cultural terms and the flourishing of culture is the 
highest end of development. Developing a socialist culture has been one of the emphases of 
the government.  
 
Culture in China is diverse, similar as ethnic groups, languages and religion. Its traditional 
values were derived from Confucianism which was the official philosophy throughout most of 
the imperial history. Its focus is primarily on non-religious secular ethics, secular morality, 
as well as the cultivation of the civilized individual which in turn would contribute to the 
establishment of a civilized society or country and ultimately world peace. It still has 
tremendous influences on the national cultural development today. 
 
With rapid globalization, the Chinese and western cultures contact and collide more often. 
The cultural differences between them are apparent, especially when it comes to lifestyle, 
ways of thinking, and conflict resolution methods will be different. These kinds of cultural 
differences do exist and need to well understand each other when meeting. Otherwise, lots of 
international affairs, e.g. project cooperation and technology transition, will encounter 
inefficient even unfeasible decisions. 
 
China is facing various challenges in the context of globalization and the world system of 
modernization. One of them is how to preserve the diverse domestic culture. With the rapid 
urbanization and economic development, Chinese cultural heritage conservation must 
experience tremendous challenges. In order to reclaim china’s traditional cultural heritage, 
both effective legal, planning and management systems need to be further promoted in 
accordance with its aims of social development, economic growth and ecological protection. 
 
In addition, the nation is progressively recognizing that developing civil society is an effective 
mechanism to address the emerging social problems resulting from transition to market 
economy. During the 17th National Congress of the CPC, the concept of “ecological 
civilization” was proposed, which emphasizes the cultural dimension of development in a 
broader context.  
 
However, the development of NGOs are not only challenged by government regulations and 
limited internal capacity, they also face the challenges of changing culture and society. As 
long as the central government shows willingness to move towards more transparent 
government, the public and NGOs are supposed to have more spaces to request various 
information (e.g. environmental statistics and policy implementation) to facilitate civil society 
development. Some timely and tremendous efforts are needed yet until the nation fully 
embraces its role to guarantee a vigorous and well-functioning Chinese civil society. 
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6. Cultural Dimension  
China is undergoing various transitions relevant to sustainable development, such as 
technology and economy in China’s unique social-cultural systems. In this context, people are 
more concerned about culture and its influences on economic and social development. It has 
been understood that culture traditions and historical characteristics of different nations 
worldwide are very likely to produce a potential force on economy, politics and technology, 
and have fundamental effects on social development109. However, rapid industrialization and 
frequent international intercourse of culture have gradually brought challenges to the 
development of local culture. 
 
Culture plays a fundamental role affecting people’s participation in societal decisions, and is 
critical in the development of democratic societies. People’s traditions, value systems, 
lifestyle and methods of decision-making are intimately linked to their own cultural identities 
and values. No worldwide commitment to sustainable development will get anywhere 
without that recognition110. 
 
The culture of China is home to one of the world’s oldest and most complex civilizations 
covering a history of over 5,000 years. It is, at first glance, often linked with some “Chinese 
symbols”, such as the Great Wall, red lanterns, dragon dancing, kung fu, Peking opera 
costumes and Chinese musical instruments. Actually, the nation covers a large geographical 
region with customs and traditions varying greatly between towns, cities and provinces. 
Chinese culture here is a broad term used to describe the cultural foundation, even among 
Chinese-speaking regions outside of the mainland China. Since culture is more and more 
regarded as a map of human livelihood, it is crucial to develop cultural policy based on broad 
and meaningful consultation among various stakeholders, and sometimes must be based on 
negotiation, reconciliation and compromise. 

6.1 Overview of Cultural Diversity 

Ethnic Groups 
China is a united multi-ethnic nation of 56 ethnic groups. The Han people made up 
approximately 90% of the country’s total population, with the remaining 10% consisting of 
55 minority nationalities. As the majority of population is of the Han ethnic group, China’s 
other ethnic groups are customarily referred to as the national minorities.  
 
The Han people can be found throughout the country, though mainly on the middle and lower 
reaches of the Yellow River, Yangtze River, Pearl River valleys and the Northeast Plain. The 
national minorities, though fewer in number, are also scattered over a vast area mainly 
distributed in the border regions from northeast China to north, northwest and southwest 
China. Yunnan Province, home to more than 20 ethnic groups, has the greatest diversity of 
minority peoples in China. While Han Chinese makes up the vast majority of China’s total 
population, the population distribution is highly uneven with large parts of western China 
having Han Chinese as a minority. 
 
In most of China’s cities and county towns, two or more ethnic groups live together. Taking 
shape over China’s long history, this circumstance of different ethnic groups “living together 
in one area while still living in individual compact communities in special areas” continues to 
provide the practical basis for political, economic and cultural intercourse between the Han 
and various minority peoples, as well as for the functioning of the autonomous national 
minority areas system. 
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Language 
China’s ethnic groups speak many different languages, collectively called Zhōngguó Yǔwén, 
literally “speech and writing of China” which mainly span six linguistic families. Most of 
them are dissimilar morphologically and phonetically and are mutually unintelligible. 
Zhongguo Yuwen includes the many different Han Chinese language variants (commonly 
called Chinese) and non-Han minority languages, such as Mongolian and Tibetan. Putonghua, 
often called “Mandarin”, is the official standard language used by the People’s Republic of 
China and Singapore (where it is called “Huayu”). It is based on the Beijing dialect, which is 
the dialect of Mandarin as spoken in Beijing. The governments intend for speakers of all 
Chinese speech varieties to use it as a common language of communication. Therefore it is 
used in government agencies, in the media and as a language of instruction in schools. 
 

 
Figure 6.1 Ethnolinguistic map of China111 

Religion 
China is a country with great diversity of religions, with over 100 million followers of 
various faiths. The main religions are Buddhism, Islam, Christianity, China’s indigenous 
Taoism, along with Shamanism, Eastern Orthodox Christianity and the Naxi people’s Dongba 
religion. The Hui, Uygur, Kazak, Kirgiz, Tatar, Ozbek, Tajik, Dongxiang, Salar and Bonan 
peoples adhere to Islam; the Tibetan, Mongolian, Lhoba, Moinba, Tu and Yugur, to Tibetan 
Buddhism; and the Dai, Blang and Deang to Theravada Buddhism. Quite a few Miao, Yao 
and Yi are Christians. Han Chinese tends to practice Buddhism, Christianity or Taoism.  
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Confucianism was the official philosophy throughout most of the imperial history, and 
mastery of Confucian texts was the primary criterion for entry into the imperial 
bureaucracy112  in ancient times. China’s traditional values were derived from various 
versions of Confucianism. Confucianism is an ancient Chinese ethical and philosophical 
system originally developed from the teachings of the early Chinese sage and philosopher 
Confucius. Its focus is primarily on non-religious secular ethics, secular morality, as well as 
the cultivation of the civilized individual which in turn would contribute to the establishment 
of a civilized society or country and ultimately world peace. Confucius was the founder of the 
teachings of Confucianism. Confucianism is a complex system of moral, social, political, 
philosophical, and quasi-religious thought which has had tremendous influence on the culture 
and history of East Asia up to the 21st century. 

Chinese and Western Cultures 
Chinese and western cultures are different partly due to differences between Confucian 
Philosophy and Christianity. The differences can be reflected and understood in details of 
lifestyle, ways of thinking, and conflict resolution methods. Table 6.1 lists some general 
difference between Chinese and western cultures. Fully understanding differences between 
cultures is, to some extent, prerequisite to successful business, better communication and 
international cooperation. 
 
Table 6.1 Differences between Chinese and Western cultures 

Chinese Cultures Western Cultures 
Collectivism Individualism 
Relationships Performance 
Cooperation Competition 
Networks* Time is money 
Affiliation Differentiation 
Integration Achievement 

People Free expression of emotions 
 Status and respect by doing 
 Power to do and to achieve 

* Network means guanxi literally in Chinese; Source: after Callebaut, Paelinck & Lam, 2000. 
 

6.2 Culture Policy and Heritage Protection 
Cultural policy is an essential component of development policy. A report on UNESCO’s 
World Conference on Cultural Policies for Development (1998)113 mentioned: “Development 
can be ultimately defined in cultural terms and the flourishing of culture is the highest end of 
development”. The cultural policy is an important catalyst for China’s future development 
and the achievements of the MDGs especially in the current period of exercising the socialist 
market economy. 
 
Developing a socialist Culture has been one of the emphases of the government. Since the 
founding of the PRC in 1949, the government has established the socialist culture in the 
dominant position. During the Cultural Revolution (1966-1976), the socialist culture 
experienced a deep crisis. It brought the government to adopt the reform and opening-up 
policies after 1978, which concerned both economic and cultural areas. The new policies, 
however, don’t mean to twist away from the position of socialist culture114. As a matter of 
fact, the government spares no effort to consolidate the dominant position of socialist culture. 
The target of the national cultural policy is decided by the basic line and fundamental task of 
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the Communist Party of China (CPC) in the socialist period115.  
 
China is facing challenges in the context of globalization and the world system of 
modernization. It has transformed rapidly into an industrialized and market-oriented society 
that it seems remote from the cultural tradition and to be uniquely “Chinese” for thousands of 
years. Every aspect of Chinese culture, from its language, political system, modes of 
production, law, military, education and architecture, to customs, values, family structure, 
entertainment, even costume and cuisine, has undergone tremendous changes116  while 
pursuing economic wealth in the last 30 years. However, one challenge of Chinese culture 
confronting today is how to protect and preserve the cultural heritage of a nation with a 
5,000-year-old history and 1.3 billion people. 

Heritage Protection 
China ratified the UNESCO Convention Concerning the Protection of the World Cultural and 
Natural Heritage in 1985. On October 29, 1999 China became a member state of the World 
Heritage Committee. In 1986, China began to identify and nominate sites on its national 
territory to be considered for inscription on the World Heritage List. So far, the number of its 
sites on the List has reached 35117. Moreover, China has included a total of 2,351 cultural 
relic’s sites and 518 intangible cultural heritages on the list of national protection sites up to 
2006118.  
 

 
Figure 6.2 World Heritage Sites in China119 

 
China’s cultural heritage protection has made great progress, but various problems still exist 
and need to be solved soon. China had not passed into law the regulations and standards that 
are needed to implement the UNESCO World Heritage Site management requirements 
properly until 2006. Cultural relics in China now face great challenges posed by economic 
globalization and urbanization. Many important cultural heritage sites have declined or are 
hard to pass on due to excessive exploration, inappropriate use and people’s changing 
lifestyle, e.g. Beijing’s Hutong demolition along with urbanization.  
 
In order to achieve better conservation and restoration of cultural heritage, the Chinese 
government passed “World Heritage Protection and Management Law” on 14th November, 
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2006. This law clarifies the State Administration of Cultural Heritage (SACH) is charged with 
overseeing these systems. SACH is further charged to place all sites that are in danger, 
through misuse or mismanagement, of losing their authenticity or integrity on list of 
“Probation Status World Heritage Sites in China”, and to instruct the provincial government 
in whose jurisdiction the Sites lie to take action within a specified period of time to address 
the problems at the Sites. 
 
With rapid urbanization and economic development in the future, Chinese cultural heritage 
conservation must experience tremendous challenges. In order to reclaim its cultural heritage, 
both effective legal, planning and management systems are needed in the context of social 
development, economic growth and environmental protection. Furthermore, mobilizing the 
whole society to participate in this campaign is also vital for success. 

6.3 Civil Society 
Social scientists believe that a country’s progress toward a more open, pluralistic and 
competitive political system is dependent on whether the country allows civil society to 
emerge120. The formal and informal rules, which dictate citizens’ activities when they are 
creating and running a civil organization, make up the institutional environment of civil 
society. While the concept of civil society is an abstract notion covering a wide variety of 
social dynamics, the crucial measure of its presence in any nation is to promote the ability of 
NGOs.  
 
China’s driving toward economic reform and modernization in the past three decades has 
created new opportunities for broader citizen’s participation. The civil society index (CSI) 
project in China was implemented by the non-governmental organization, the Research 
Centre of the School of Public Policy and Management at Tsinghua University in Beijing. 
Chinese civil society groups are “particularly well represented in the fields of environmental 
protection, poverty alleviation, trade promotion and community development while weak on 
democracy and government transparency.”121  
 
The non-governmental organizations (NGOs) constitute an important part of an emerging 
civil society in China. By the end of 2005, there were 168,000 social associations, 146,000 
private non-enterprise organizations and 999 foundations122. In addition, there are many 
grassroots or community-based organizations which are not officially registered or registered 
as businesses due to difficulty of registration. Many NGOs are making significant 
contributions to China’s social and economic development by engaging in public benefit 
activities concerning environment, health, education, scientific research, cultural services, 
poverty relief, legal aid, social welfare and services123. 
 
However, the development of NGOs are not only challenged by government regulations and 
limited internal capacity, they also face the challenge of a changing society. The NGOs are far 
from achieving their full potential due to a fundamentally weak organizational base 
characterized by underdeveloped laws and institutions. Moreover, the relationship between 
the state and civil society is still not clear, though it is strongly argued for more public 
participation in the planning and policy-making process.   
 
Another manifestation of the state’s increasing efforts to further Chinese civil society is the 
release of groundbreaking new rules for foundations by the ministry of civil affairs 124. The 
“Regulations on the Management of Foundations” took effect from July 2004. The 
regulations intend to protect the legal rights of the foundation, donors and beneficiaries; 
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promote participation of social organizations; simplify the process of establishing charitable 
foundations; and standardize the organization and activities of foundations. The regulations 
divide foundations into publicly funded and non-publicly funded foundations. Overseas 
foundations, which are included in the latter category, will no longer be required to conduct 
background checks to set up operations in China.  
 
In addition, the Regulations on Government Disclosure of Information were approved by the 
State Council on January 17, 2007 and take effect on May 1, 2008125. Article 1 states that the 
aim is to “ensure that citizens, legal persons and other organizations can obtain government 
information by lawful means, and increase government transparency.” The regulations are 
seen as a landmark in efforts to build a more transparent government. Previous legislation has 
emphasized protection of state secrets rather than disclosure.  
 
However, while permitting the NGOs sector to develop in China, the government seems to be 
vigilant about limiting the range of its activities. The most obvious statement is that it retains 
a number of mechanisms, by which it can effectively shut down an NGO, such as the 
sponsoring organization can cease its support; or the NGO can be closed down for financial 
reasons (Economy, 2004). 
 
During the 17th National Congress of the CPC in 2007, the concept of “ecological 
civilization” was proposed126. It reflects an important change in the leaders’ understanding of 
development. Rather than emphasizing economic construction as the core of development as 
it did in the past, the Party authorities have come to realize that development, if sustainable, 
must entail a list of elements including the right relationship between man and nature. The 
concept emphasizes the cultural dimension of development in a broader context. 
 
There is no doubt that the nation is progressively recognizing that civil society is an effective 
mechanism to address its emerging social and environmental problems resulting from 
transition to market economy. As long as the central government shows willingness to move 
towards more transparent government, the public and NGOs will have more space to request 
information to facilitate our work. It will be some time yet before the nation fully embraces 
its role to guarantee a vigorous and well-functioning Chinese civil society. 
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7 The Role of Technical University 

Summary 
Science and technology are important components of aggregate national strength and one of 
the fundamental bases for sustainable development. Without supports of advanced science 
and technology, the objectives of sustainable development cannot be fully realized. If we say 
that engineering is crucial for sustainable development, then, engineering education for 
sustainable development is of great importance at present. 
 
Education quality and coverage at all levels - from primary school to university - is a 
prerequisite for sustainable development. In the next 10 to 20 years, China plans to maintain 
economic growth, enhance capacities of independent innovation and achieve sustainable 
development of society, economy and environment. The development of education will 
contribute essentially to realize the plans.  
 
The scale of higher education in China has achieved substantial development since the 
reform and opening-up in 1978. In the past 30 years, the number of students in higher 
education institutions (HEIs) has expanded by about 10 times. With the gross enrollment rate 
approaches of 22%, China’s higher education has stepped into internationally recognized 
“Mass Education” stage. The science & technology labor force has also been increased 
correspondingly. Moreover, various reforms on the higher education systems have been 
carried out in recent years, such as university merging.  
 
The government has declared education and science & technology to be the strategic engines 
of sustainable development. China, already becoming an important player in the 
high-technology markets, has attracted the world’s major corporations, and in 2004 it was 
the world’s largest recipient of foreign direct investment. Nevertheless, basic research plays a 
relatively small portion in its R&D system. It’s supposed to be more than double its funding 
proportion in the next 10 to 15 years. 
 
There are still enormous gaps between China’s universities and the world class universities, 
in respect to research capacity, information sharing and specialties development. Some of the 
development goals for China’s higher education by 2020 are to build world-class universities, 
establish universities as centers and pillars for regional development and promote higher 
education from quantity to quality. Therefore, it needs to develop more comprehensive 
scientific methods and management strategies to improve higher institutional capacity and 
innovation to further support the national sustainable development. 
 
Many institutions and universities around the country now offer programs and conferences 
relevant to sustainability, though many engineering specialties may be still less familiar with 
the implications of sustainable development in their specific fields. In most of technical 
universities, the emphasis is still on the traditional basic education, advanced technology 
development and efficiency-oriented research. The scope of sustainable development 
education is relatively limited in both the technical and humanistic universities. Although the 
government has been working hard to promoted education on sustainable development, it’s a 
long way for China to make sustainable development as the primary education programme at 
all levels. Moreover, comprehensive researches towards sustainable development in higher 
education are needed to be developed. 
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7. The Role of Technical University 
Education at all levels - from the primary school to university - is prerequisite to sustainable 
development127. Education is a decisive factor in building a world where people can discover 
and further develop their potential and lead meaningful lives. An old Chinese proverb 
reminds that instead of giving fish to those who have nothing to eat, we should teach them to 
fish. In other words, we are not only passengers on the earth, and we are also the crew of the 
earth development. 
 
In order to become sustainable, China needs higher quality education on sustainable 
development. Despite uneven economic development, to some extent, hinders the overall 
education development in China, promoting education and international cooperation offers 
hope for a better future. 
 
In the next 10 to 20 years, China will work to maintain the economic growth, enhance the 
capacities of independent innovation and achieve a sustainable development of society, 
economy and environment. It’s vital to provide the easy access and high quality education at 
all levels.  

7.1 Overview of Education System 
In China, the education is mainly divided into three categories: basic education, higher 
education and adult education. The Chinese government has introduced nine years 
compulsory education programme for all under the Law on Nine-Year Compulsory Education. 
Students are required to complete primary and junior middle school education. Tuition is free 
during the nine-year compulsory education. Thereafter, students who pass the appropriate 
entrance examinations go on to the senior middle schools or middle-level vocational schools. 
They then have opportunities to take the national college entrance exam which gives access 
to tertiary education.  
 
Whatever type of higher education students wish to undertake in college, they must first take 
the National College Entrance Exam. This is held in early July each year and there are 
separate exams for science and humanities candidates. University and college admission is 
administered nationally and by admissions committees at provincial level, under the Ministry 
of Education. Students apply for the institution and departments they wish to attend, listing 
choices in order of preference. Admission is decided mainly on the results of the entrance 
exams, but can also include an investigation into the candidate’s “social behavior and moral 
character”. Usually, it takes undergraduates 4-5 years to graduate. Postgraduate education 
involves students for Master Degree (2-3 years) and students for Ph.D. (3-6 years). However, 
the competition for college education among high school students is very fierce. Taking the 
National College Entrance Examination is described as “thousands of soldiers and horses go 
across a single-plank bridge”.  
 
There are literally hundreds of universities in China, but these vary immensely in terms of 
education quality128. At the top of the pecking order are the key universities, such as Tsinghua 
University, Peking University, Zhejiang University and Fudan University. Below these are 
various provincial and local institutions, which have been awarded the name of university. 
Moreover, there are also a large number of “normal” universities which focus on training 
teacher with free tuition fee now. Most universities offer four to five year courses leading to 
bachelor’s degrees. In addition to the universities, there are colleges which offer two or three 
year diploma courses in various vocational subjects.  
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Table 7.1 Basic statistics on students by level and type of education, 2005 

Item New 
Enrollment

Total 
Enrollment Graduates Females as 

% of Total 
 Students Received Higher Education 
 Postgraduates 364831 978610 189728 43.39
   Doctor’s Degree 54794 191317 27677 32.57
   Master’s Degree 310037 787293 162051 46.02
 Regular Undergraduates and College Students 5044581 15617767 3067956 47.08
   Enrolled in Full Undergraduate Courses 2363647 8488188 1465786 45.30
   Enrolled in Specialized Courses 2680934 7129579 1602170 49.20
 Adult Undergraduates and College Students 1930250 4360705 1667889 51.12
   Enrolled in Full Undergraduate Courses 747196 1611140 555799 50.89
   Enrolled in Specialized Courses 1183054 2749565 1112090 51.26
 Students Received Secondary Education 35209758 102971534 32931917
 Senior Secondary Education 15333932 40309409 10921702
 Junior Secondary Education 19875826 62662125 22010215
 Students Received Primary Education 16717440 111718265 23171154
 Regular Primary Schools 16717440 108640655 20194768 46.82
 Adult Primary Schools 3077610 2976386 54.72
   Literacy Courses 1924380 1690506 56.98
 Schools for Juvenile Delinquents 3543 8372 3514 12.06
 Students Received Special Education 49288 364409 43214 35.53
 Students Received Pre-school Education 13562405 21790290 10253729 45.09
Source: China Statistical Yearbook, 2006. 
 
China’s S&T labor force has been increasing, which can be partly concluded from the 
number of people with a postsecondary education (Figure 7.1). It shows enormous growth of 
people with tertiary education over the last two decades, from about 5.4% (73 million) in 
1980 to 10.5% (194 million) in 2000. This broad measure of those who are highly skilled 
includes persons with at least a technical school or associate’s degree and all advanced 
degrees (including doctorates and professional degrees).  
 

 

Figure 7.1 Population 15 years old or older with tertiary education, 1980 and 2000129 
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Development of Higher Education 

The scale of higher education in China has achieved substantial development since the reform 
and opening-up in 1978. It was the implementation of The Action Plan of Invigorating 
Education in the 21st Century in 1999 that enables the scale of higher education in China to 
grow rapidly and it has entered into a new developing stage. In the past 30 years, the number 
of students in higher education institutions (HEIs) has expanded by about 10 times (Yuan, 
2007).  
 
Enrollment in higher education in China continues to expand. By the end of 2006, the total 
number of HEIs had reached 2,311 (with 444 adult institutions) while that of the students at 
school had surpassed 23 million (including 17,388,000 regular undergraduates, 5,249,000 
ones at adult institutions and 1,105,900 postgraduates.) The overall scale of higher education 
in China, exceeding that in the United States, has leaped to the first in the world. With the 
gross enrolment rate of 22%, China’s higher education has stepped into the internationally 
recognized “Mass Education” stage. 
 
Various reforms in the higher education system have been carried out in recent years. In 2004, 
708 schools of higher learning have been merged into 302 universities. Merging of schools of 
higher learning has deeply reformed the management system of higher education, optimizing 
allocation of educational resources, and further improving the teaching quality and school 
standards. But the challenge is still how to incorporate resources to develop more 
comprehensive education systems. Otherwise, merging university will be meaningless with 
the internal single-discipline education systems. 
 
Table 7.2 Information about enrollment expanding, 1998-2005 (Fan, 2006) 

Item 1998 2005 Growth during 1998-2005 

Students Receiving Higher 
Education 8,000,000 23,000,000 almost tripled 

Postgraduate in HEIs 232,500 978,600 more than quadrupled 

Undergraduate in HEIs 
(normal & short-cycle courses) 4,085,900 15,617,800 almost quadrupled 

Gross enroll ratio of Higher 
Education 9.8% > 21% increasing by 11% 

 

7.2 Research and Funding 

China is growing at the most rapid pace, and its government has declared education and S&T 
to be the strategic engines of sustainable economic development. China, already becoming an 
important player in the high-technology markets, has attracted the world’s major corporations, 
and in 2004 it was the world’s largest recipient of foreign direct investment. In the area of 
scientific research, China does not yet approach parity with major science-producing nations, 
but its scientists and engineers are collaborating broadly with their counterparts in Asia and 
across the globe. In addition, China’s international patenting and publishing activities, 
although still modest, are fast increasing. 
 
Academic R&D has seen robust growth in many countries as governments try to stimulate 
basic research capability and to connect universities with industry for the efficient 
exploitation of research results. Nevertheless, the academic sector, where basic research is 
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conducted in many countries, plays a relatively small role (below 10%) in China’s R&D 
system. Since the 1980s, China spends most of the funding on applied research in the 
industrial sector, which is profitable in the short term. In order to become a world leader in 
innovation, China intends to more than double the proportion of its science budget spent 
funding basic research to 20% in the next 10 to 15 years130. Increasing basic research can 
help China master a group of key technologies and develop teams of high-quality scientists. 
 
Table 7.3 Basic statistics on higher education for scientific and technological activities, 2001-2005 

Item 2001 2002 2003 2004 2005 

Personnel Engaged in S&T Activities,  
10 000 persons 36.6 38.3 41.1 43.7 47.1 

   Scientists and Engineers 35.9 37.6 40.4 36.4 39.5 
R&D Institutions, units 3481 3702 3332 3681 3936 
Full-time Equivalent of R&D Personnel,  
10 000 man-year 17.1 18.1 18.9 21.2 22.7 

   Scientists and Engineers 16.8 18.2 18.6 20.6 22.2 
   Basic Research 5.1 5.6 5.8 7.5 7.8 
   Applied Research 9.2 9.5 10 10.4 11.1 
   Experimental Development 2.8 3.1 3.1 3.3 3.9 
 Funding for S&T Activities, 100 million Yuan 200.0 247.7 307.8 391.6 460.9 
   Government Appropriation Funds 109.8 137.3 164.8 210.6 251.5 
   Self-raised Funds by Enterprises 72.5 89.6 112.6 148.6 172.9 
   Loans From Finance Institutions 1.0 1.3 1.5 1.3 0.3 
 Internal Expenditures on S&T Activities,  

100 million Yuan 165.9 204.2 253.9 318.2 387.5 

   Service Fees 29.8 38.2 49.1 58.3 71.5 
   Purchases or Construction of Fixed Assets 51.3 38.3 45.1 81.4 93.9 
   Expenditure for R&D, 100 million Yuan 102.4 130.5 162.3 200.9 242.3 
   Basic Research 17.0 27.8 32.9 47.9 56.7 
   Applied Research 59.0 67.1 89.7 108.8 125.0 
   Experimental Development 26.4 35.6 39.7 44.2 60.6 
Source: China Statistical Yearbook, 2006. 
 
The scientific portfolios of the emerging Asian countries suggest a relatively greater 
specialization in the physical sciences and engineering than that of the traditional scientific 
centers (NSB, 2006). In 2003, more than half of China’s publications concentrated on the 
physical sciences and nearly another 5% concentrated on engineering; in comparison with the 
rest of the world, the life sciences and social sciences constituted a very small share (Figure 
7.2). This portfolio patterns have changed little since the mid-1990s.  
 
There are still enormous gaps between China’s universities and the world class universities. 
Employing different criteria usually lead to diverse world university ranking. A world 
university ranking by Shanghai Jiaotong University published in 2007 shows that China’s 
two top schools only rank as low as 167th and 228th on the list, respectively Tsinghua 
University and Peking University131. In terms of THES-QS World University Rankings132 in 
2007, however, the Peking University and Tsinghua University rank 36th and 40th respectively. 
But the gaps between Chinese universities and the world first-class universities do exist. 
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Moreover, the inter-disciplinary cooperation between departments and sharing professional 
courses for all students are still less. This probably impedes both students and researchers 
improving their systematic thinking and innovation ability due to limited scope of minds. 
Therefore, China needs to develop more comprehensive scientific methods and management 
strategies to improve the institutional capacity and innovation to further support the national 
sustainable development. 
 

 
Figure 7.2 Portfolio of scientific and technical articles by field and country/region, 20031,133 

7.3 Sustainability Education in Technical University 
Engineering brings convenience to human-being’s modern lives, but also causes serious 
challenges to human-being’s living environment. Science and technology are important 
components to aggregate the national strengths and one fundamental base for sustainable 
development. Without the support of advanced science and technology, the objective of 
sustainable development cannot be realized. If we say that engineering is crucial for 
sustainable development, then, engineering education for sustainable development is of great 
importance at present134.  
 
Many institutions and universities around the country now offer programs and conferences on 
sustainability, though some engineering specialties may be still not familiar with the 
implications of sustainable development in their research fields. These programs usually 
relate to environmental science, social science, economics, agriculture, energy and other 
subjects, such as clean production, sustainable resources management, eco-design, 
eco-industrial Park, and Industrial Ecology or Circular Economy. But the scope of SD 
education is relatively limited in both the technical and humanistic universities. In most of the 
technical universities, the emphasis is mainly on basic education, advanced technology 
development and efficiency-oriented research. Although the government has been working 
hard to promoted education on sustainable development, it’s a long way for China to make 
sustainable development as the primary education programme at all levels. Moreover, 
comprehensive researches towards sustainable development in higher education are needed.  
                                                        
1 Asia-8 includes South Korea, India, Indonesia, Malaysia, Philippines, Singapore, Taiwan and Thailand. 
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8. Scenarios 
Summary of Social, Economic and Environmental Tendencies 

8.1 Development Targets and Challenges 
In order to promote international cooperation on China’s Agenda 21 and establish cooperative 
partnerships on the global environment and development, Chinese Government has 
formulated the “Priority Programme for China’s Agenda 21” (2000-1010). The Priority 
Programme includes 82 projects covering the following nine priority areas135: 

 Capacity building for sustainable development; 
 Sustainable agriculture; 
 Cleaner production and environmental protection industry; 
 Clean energy and transportation; 
 Conservation and sustainable utilization of natural resources; 
 Environmental pollution control; 
 Poverty alleviation and regional development; 
 Population, health, and human settlements; 
 Global climate change and biodiversity conservation. 

 
In the past fifty years, China has been working to resolve emerging negative problems that 
hamper the achievement of sustainable development, e.g. population growth, food quality, 
energy scarcity, ecology degradation and social inequality. In the future, China will continue 
working to upgrade its sustainable development programme, such as to join the world’s top 
ten by 2050 with some impressive aims136, for example:  

 The average life expectancy should reach 85 years by 2050; 
 The average span of education will extend from the current 8.2 years to over 14 years; 
 All poverty-stricken counties are to be disappeared in twenty years; 
 Over-consumption of natural resources and energy and the degradation of 

eco-environment should be completely reversed in 40 to 50 year. 
 
Under the 11th Five-Year Plan (2006-2010)137, China pledged to cut energy consumption per 
unit of gross domestic product (GDP) by 20% and cutting pollution by 10% as China’s 
productivity develops in an efficient, clean and safe manner. Meantime, China’s average 
urban per capita disposable income in 2010 would increase from 10,493 Yuan in 2005 to 
13,390 Yuan, while rural per capita net income will rise from 3,255 Yuan in 2005 to 4,110 
Yuan. An addition of 100 million people will have access to the safe drinking water. 
Improved medical health system as a cooperative medical scheme will cover 80% of the rural 
areas.  
 
However, China has to overcome various barriers to achieve these aims. The fundamental 
challenges include the huge population, consumption and conservation of energy and 
resources, deteriorating environment, the widening urban-rural gap and a lack of social 
equality. To overcome these, China must maintain a kind of rational economic growth, and 
make the growth to focus more on meeting the basic needs of people. In a report of “General 
Outline on China’s Sustainable Development” published in 2007138, several challenges 
relevant to sustainable development are pinpointed: the large population, unconventional 
utilization of energy sources and natural resources, gravity of eco-environment problems, the 
basic settlement of the “three-F issue” (farming, farmer and farming areas), realization of 
social fairness in general, the formidable tasks of system and cultural innovation. 
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Economic Dimension 
The last two hundred years have seen many shocks for China’s economy139. The world’s 
biggest economic power at the beginning of the 19th Century, with an economic aggregate at 
33% of the world’s total, China quickly declined to only 5% by the mid 20th century. The 
decline did not stop until 1950. From 1978, China’s economy began to grow rapidly due to 
the open-up policy. Today, China is already the world’s second largest power in terms of 
comprehensive national power and PPP (purchasing power parity) calculation of the United 
States140.  
 
However, economic growth has caused some negative problems and challenges, such as 
environmental degradation and enormous energy consumption, due to its development mode. 
China’s future development must fit to the national condition and follow a green development 
strategy and right development path. 
 
Growth of energy use exerts great pressure on energy supply and environmental protection. 
The Chinese government has announced a series of measures to cut energy consumption this 
year in order to meet stricter energy efficiency and pollutant reduction targets. However, 
these measures are not so effective to reduce energy consumption. The six high 
energy-consuming and highly polluting industries – electricity, steel, nonferrous metals, 
construction materials, oil processing and chemicals – which account for nearly 70% of 
energy consumption and sulfur dioxide discharges of the entire industrial sector grew by 20.6 
% in the first quarter of 2007, 6.6% points higher than the same period of 2006141.  
 
Trends of energy consumption intensity, to some extent, determine the paths of sustainable 
economic development. Figure 8.1 illustrates the declining energy intensities under three 
contexts, i.e. ordinary effort, promoting sustainability and green growth (Zhou et al., 2004). 
Ordinary Effort assumes that China’s current high economic growth trajectory will continue 
and no significant new environmental or energy efficiency policies will be adopted. 
Promoting Sustainability portrays a future in which current government policies and 
programs are carried out as expected. Green Growth assumes that sustainable development 
will be a policy priority for the government and that extensive environmental and energy 
policies will be implemented to achieve this goal. Figure 8.1 shows that ordinary Effort 
reaches an energy intensity of 2.6 MJ/Yuan of GDP in 2020, while Green Growth reaches an 
energy intensity of 1.9 MJ/Yuan in that year. The range of these results indicates that there is 
huge promise for suppressing growth in energy consumption by introducing new energy 
technologies, adjusting energy structure and implementing new energy conservation policies. 
 

 
Figure 8.1 Energy intensity scenarios in 2005, 2010 and 2020 
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Environmental Dimension 
Environmental degradation in China is serious which would affect the progress of MDGs and 
even sustainable development without timely and effective measures, especially on solid 
waste disposal, air pollution and water pollution. Pollution costs the Chinese economy 
anywhere from 3 to 8 percent of GDP each year, according to estimates of various Chinese 
and Western scholars142. According to the Pilot 2006 Environmental Performance Index (EPI), 
China’s EPI scores 56.2 and ranks 94 among selected 133 countries. The environmental gaps 
concerning air quality, water quality and sustainable energy are widening compared with the 
average levels in both the income group and geographical group (Figure 8.2). 
 

 

 
Figure 8.2 China’s Environmental Performance Index, 2006143 

 
Facing the mounting pressure on resources availability and the environmental quality, the 
central government has set forth the idea of taking the scientific outlook on development as 
the guiding principle for overall economic and social development. It calls for the country to 
quicken its pace of building a resources-efficient, environmentally-friendly society and 
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promote the harmonious development of man and nature. The Chinese government has 
placed resources conservation and environmental protection in an important strategic position 
as it works out the country’s development goals.  
 
The current environmental situation is the results not only of the extensive economic growth 
mode but also of policy choices, attitudes, approaches and institutional systems and capacity. 
The environmental problems are mainly interrelated with three factors, e.g. population 
pressure, shortage of natural resources and policy and institutional considerations. A priority 
worry of the “overpopulation problem” is food. The ratio of food-to-population depends 
largely on the maintenance of good quality cultivated land, water availability and efficiency, 
as well as population level. Moreover, the natural resources are particularly severe with the 
low per capita level of available resources. The deterioration of land quality and shortages of 
water, energy and mineral take place which needs new approaches and models to build 
resource-saving society and facilitate feasible and effective environmental management 
systems. 
 
In the 11th Five-Year Program for Economic and Social Development (2006-2010), China has 
clearly set forth its main goals for environmental protection for the next five years144. By 
2010, while the national economy will maintain a relatively stable and fast growth, the 
environmental quality of key regions and cities will be improved, and the trend toward 
ecological deterioration will be brought under control. Energy consumption per unit of GDP 
will decline by 20% compared with the end of the 10th Five-Year Plan period. The total 
amount of major pollutants discharged will be reduced by 10%, and forest coverage will be 
raised from 18.2% to 20%. 
 
Table 8.1 Indicators on population, resources & environment in the 11th Five-Year Plan period  

Item 2005 2010 Annual Growth Rate (%) Attribute 

Total Population, million 130.756 136.000 < 8‰ Obligatory 

Reduction of Energy Consumption 
per Unit GDP, %   [20] Obligatory 

Reduction of Water Consumption 
per Unit Industrial Added Value, %   [30] Obligatory 

Efficient Utilization Coefficient of 
Agricultural Irrigation Water 0.45 0.50 [0.5] Anticipated 

Comprehensive Utilization Rate of 
Industrial Solid Wastes, % 56.1 60.0 [3.9] Anticipated 

Total Cultivated Land,  
100 million hectares 1.22 1.20 − 0.3 Obligatory 

Reduction of Total Major 
Pollutants Emission Volume, %   [10] Obligatory 

Forest Coverage, % 18.2 20.0 [1.8] Obligatory 

Note: Figures of GDP is of 2005 price; those in [ ] are accumulative figures in five years; major pollutants 
refers to sulfur dioxide and COD. Source: SEPA, 2006. 
 

8.2 Progress on Millennium Development Goals (MDGs) 
China has made essential progress toward achieving the MDGs. Current analysis shows that 
the country will probably achieve most of the MDGs by 2015. Indeed, some targets such as 
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primary education and halving extreme poverty have been reached, 13 years ahead of 
schedule145.  
 
However, there are still some significant challenges for China, e.g. HIV/AIDS, promoting 
gender equality, providing safe drinking water to the rural population, ensuring 
environmental sustainability, and developing global partnership146. According to a UNDP’s 
report on China’s progress towards MDGs147, some aspects may not be on the track, such as 
equal access for boys and girls to upper secondary education by 2005, reducing under-five 
mortality by two thirds by 2015, halving the prevalence of TB by 2015, and implementing 
national strategies for sustainable development by 2005 so as to reverse the loss of 
environmental resources by 2015.  
 
The progress towards MDGs in China is disparities between the rural and urban areas. One of 
the deepest disparities is in water and sanitation between rural and urban areas. In China, 
urban sanitation coverage is about 70% while the rural sanitation coverage is less than 30% 
(Figure 8.3). This kind of disparity is partly caused by the uneven distribution of water 
resources. The lack of clean water is closely linked to access to sanitation since the pollution 
of groundwater, rivers and other water sources by industrial and municipal wastes further 
heightens the risks of contaminated drinking water.  
 

 
Figure 8.3 The rural and urban access to sanitation by country and region, 2005148 

 
The driving forces of China’s economic reforms – economic liberalization, decentralization, 
and free migration to urban areas– have caused some negative impacts on environment and 
social equity. The urgent affairs are to adjust corresponding policies to address these negative 
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impacts and ensure the achievement of the MDGs by 2015. China’s growing economic, 
environmental and political “footprint” on the world will make its role critical in achieving 
the MDGs. No doubt there will be tremendous challenges ahead for China to fully achieve 
the MDGs, but with efficiency and effectiveness cooperation and efforts among government, 
the private sector and civil society, these challenges will be overcome. 
 

 
Figure 8.4 Whether China is on track or not to achieve the MDGs (DFID, 2005) 

8.3 Impetus to Sustainable Development 
China has been working hard towards sustainable development and several development aims 
have been putted forwards in the recent years. The Scientific Outlook on Development was 
put forward at the Third Plenary Session of the 16th CPC National Congress in 2003. It shows 
the new central leadership’s deeper, innovative understanding regarding the connotation, 
essence and nature of sustainable development, i.e. coordinating economic, political, cultural 
and social development. It’s stressed that China will “pursue a scientific outlook on 
development that makes economic and social development people-oriented, comprehensive, 
balanced and sustainable”149. The 11th Five-Year Plan is a starting point to build a socialist 
harmonious society, an innovative country and a new socialist countryside under the guidance 
of the concept of scientific development. Political civilization, cultural development and 
social construction are discussed in exclusive chapters in the 11th Five-Year Plan. It puts 
special stress on putting people first and solving the significant problems that concern 
people’s vital interests. In the 17th CPC National Congress in 2007, conservation culture was, 
for the first time, proposed by basically forming an energy-and resource-efficient and 
environment-friendly structure of industries, pattern of growth and mode of consumption. It 
is the ideological distillation of the Party on scientific and harmonious development. 
 
The 2008 Olympics brings both opportunities and challenges to approach sustainable 
development in Beijing with the aims of “Green Olympics, Scientific Olympics, and 
Humanistic Olympics”. Beijing in its bid has put forward “Green Olympics” as one of the 
three themes for 2008 Olympic Games. The aim is to incorporate the concept of sustainable 
development into the preparations and the organization of the Games, to protect the 
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environment, to conserve resources and maintain the ecological balance. The preparation will 
be used as a catalyst to enhance the sustainable, coordinated development among economy, 
environment and society of Beijing and China as a whole. Meanwhile, the State Council 
approved the Overall Urban Planning (2004-2020) for Beijing in 2005 with four development 
goals: national capital, world city, cultural city and livable city. The livable city is the first 
time mentioned in Chinese urban planning. The Olympics is a starting point to combine the 
social, environmental and technological dimensions into the construction of a sustainable city. 
Correspondingly, the BOCOG (Beijing Organizing Committee for the Game of the XXIX 
Olympiad) works closely with the bureaus concerning the urban environment and planning 
and development. But the challenge is whether the green campaign can continue in Beijing as 
well as other cities in China after the Olympics in the current social, economic and political 
structures. To meet these challenges, comprehensive research and practice and broader 
cooperation between scientists and decision-makers are needed to embed different 
sustainability aspects into the process of planning, decision-making and implementation 
(Song et al., 2008). 
 
While to achieve domestic scientific development, China is seeking a new industrialization 
path to shoulder its responsibility of resolving problems arising out of climate change. 
President Hu Jintao stressed this while delivering a speech titled “Advancing Comprehensive 
Cooperation in Pursuit of Sustainable Development” at the business summit of the Asia 
Pacific Economic Cooperation (APEC) forum in September, 2007. He putted forward five 
proposals150: promoting balanced world economic growth, establishing a sound multilateral 
trading regime, maintaining a stable energy supply, creating a sound natural environment and 
making advancements in the fields of science, technology and education.  
 
In the “Outline for China’s sustainable development” published on February 11, 2007, seven 
principles have been worked out that China’s sustainable development strategy shall follow151: 
sustaining a rational economic growth; raising the quality of social development; meeting 
people’s basic needs; placing the growth of population under control, and raising the quality 
of population; maintaining, expanding, and protecting the foundation of natural resources and 
ecological capability; paying more attention to breaking up the bottlenecks restricting the role 
of S&T advancement in the sustainable development; and always keeping a balance between 
efficiency and fairness. To help implement the sustainable development strategy, the Program 
of “Action for Sustainable Development in China in the Early 21st Century” is hereby 
promulgated152. To achieve these impressive goals, “good governance” on environment and 
society, effective legal system, civil society development, sustainable urban & rural planning 
and corresponding promotion education on sustainable development are needed in the near 
future.  
 
In conclusion, whether China will develop in a sustainable manner or not depends too much 
on the policies and practices today and tomorrow. Although there are various outlines and 
discussions on sustainable development in China, the effectiveness of implementation remain 
unseen. As starting points for broader sustainable development, the concept of sustainable 
development must be rooted in the minds and practices of all of the Chinese people, who 
need to understand clearly the future of the country depends on their behavior today. Both the 
institutional and public capacities to make wise decisions must be promoted fundamentally to 
ensure the achievements of citizen’s comfortable and pleasant lifestyle in future. Moreover, 
facilitating sustainable development in teacher education and officials are urgent concerning 
sustainable development in education. Promoting sustainability through university education 
and research in sustainable technology should be parts of national strategies. 
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