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Summary 

China’s geographical structure, ecological foundation, and intensity of human activity 

show relative fragility when compared to other large countries. As such, enormous 

“stress” is being placed on China’s natural environment as the country continues to 

develop. China already has the highest intensity of human activity in the world. In 

considering how best to develop Western China, a sustainable path must be adopted in 

order to minimize threats to the natural environment and to address the problem of 

rural poverty, which is often tied to ecosystems damage. Whilst scientific knowledge 

and modern technology can greatly inform decision-makers on where and how 

development could take place, and which areas should be conserved and even restored, 

there is an important role for “soft” skills as well. “Soft technology” in strategic 

planning helps decision-makers to make wiser strategic decisions. Sound planning is 

critical as it sets strategic priorities and makes strategic choices with an eye towards 

future generations’ needs. On a smaller scale is the need for sens itive urban planning 

and design, which is critical to making the cities of Western China retain their special 

characteristics. Sustainability will pay handsome dividends as it respects ecology, 

ecosystems and communities. Western China provides many resources; the 

exploitation for which ought to be done in an extremely sensitive manner, as that is 

the best way for generating sustained dividends. 

 
China’s Conditions Among Large Countries 
 
When compared with other large countries, such as Russia, Canada, USA, Brazil and 

Australia, China’s natural ecological conditions stand out. For example, 65% of China 

is mountainous, 33% is arid or desert regions, and soil erosion and desertification 

affect 35% of the land. Furthermore, owing to the strong influences of the East Asian 

monsoon and the extreme cold weather from the West, China suffers from various 

types of natural disasters every year.  
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Population density: China ranks the highest by a long stretch at 131/person/km sq. 

The USA only has 27.5/person/km sq and at the lowest end, Australia has 

2.4/person/km sq.  

 

Proportion of irrigated and cultivated area: China ranks the highest with 52%, the next 

highest is the USA with 11%, and the lowest is Canada with 2%.  

 

Use of chemical fertilizer: China’s usage at 261 kg/hectare outranks the USA at 

108/kg, Brazil at 85/kg and Australia at 32/kg. It should also be noted that China’s 

efficiency of chemical fertilizer used is the lowest among the large countries when 

quantity of crops produced per kg of fertilizer is compared. 

 

Crop yield: China produces 3.29 tons/hectare, which is lower than the USA at 5.09 

tons but better than the others, the lowest being Russia at 1.61 tons. 

 

Annual renewable water resources (1,000 cu m): At 2,800, China ranks behind Brazil 

at 6,950, Russia at 4,498, Canada at 2,901 but ahead of the USA at 2,478 and 

Australia at 343 although China uses less per capita than all the others, although it 

uses the most water in agriculture. In terms of safe drinking water in the whole 

population, China’s position is relatively poor with 87% in the urban areas and 68% 

in the rural area. 
 

Total forest area (10,000 km sq): Apart from Australia, China at 58.1 has less forest 

cover than the others at 133.8. The USA still has 209.6 and Canada 247.2, Brazil 566 

and Russia 754.9. In terms of natural reserve area, the USA has 13.3%, Australia 

12.2%, Canada 8.3% and China 6.1%. 

 

Number of species per sq km: The number includes mammals, birds and higher plants. 

China has 3,282, which is less than at Brazil at 6,154 but more than the USA at 1,802 

and Australia at 1,784.  
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China’s High Development “Costs” 

 

Scientists have also developed ways to assess development costs more accurately. A 

useful concept is the notion of “national development cost”, which assesses the cost to 

a nation of using its natural resources – in other words, using its natural capital. The 

formula includes ecological stress indicators and land elevation relative to cost of 

development. For example, China’s average land elevation is 1,495 meters, whereas 

the world average is 860 meters. If one took the world average as the base, and 

calculate the increase in development cost for every 100 meters in elevation, scientists 

have worked out that countries with higher elevation have higher development costs. 

Thus, if the world average were 100, then China’s overall cost would be 125.  

 
Table 1: Comparison of China’s Development Cost with the World’s Average for  

Infrastructure Development 
 

 
Classified Development Costs  

 

 
Ratios 

 
Husbandry development cost  (China’s average : world average) 
Agriculture development cost 
Forestry development cost 
Minerals development cost 
Infrastructure development cost 
Industry development cost 
Hydraulic projects development cost 
Nature conservation cost 
Soil erosion speed 
Frequency of natural disasters 
Ecological restoration cost 
Regional development cost 
 

 
103: 100 
105:100 
108:100 
130:100 
128:100 
125:100 
121:100 
127:100 
140:100 
128:100 
136:100 
127:100 

 
Sources: 1. Niu Wen-yuan and WH Harris, China: The Forecast of its Environmental Situation in the 
21st Century, Journal of Environmental Mnaagement, 1996, Vol. 47:179-186. 2. Niu Wen-yuan, 
Chinese Sustainability, The Futurist, 1996, Vol. 30:50-51. 
 
When the “national development cost” concept is examined on a regional basis, with 

Western China being on average at higher elevations than the other parts of China, the 

cost involved is also relatively higher, which argues for the need for sensitive 

development in the future. For example, the planning for what to develop, where to 

develop, and how to develop should be guided by scientific study of the possible 

impact of various development options. Where there are gaps in knowledge, funds 

should be provided as soon as possible to fill them. Development is a matter of human 
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choice. Sustainability is about making wiser choices based on both scientific evidence 

and sound ecological and human values. 

 
China’s Regional Comparison 

 
Land Use  Eastern Middle   Western 
Total Territory    13.90   29.50    56.60 
Crop Land    30.02   42.07    26.91 
Irrigated Land    57.48   24.42    18.10 
Forest     21.45   41.55    36.70 
Pasture       3.75   28.51    67.74 
Water Areas    26.41   32.71    40.88 
Urban/ Industrial    36.19   42.26    21.55 
Transport    32.93   44.90    22.17 
Non-usage      6.76   14.96    78.28 
Population    40.20   35.50    24.30 

 
(Western China includes: Sichuan, Guizhou, Yunnan, Shaanxi, Gansu, 
Ningxi, Qinghai, Xinjiang and Tibet) 

 
The cost of insensitive development can be vast. Research shows that past mistakes 

had a significant impact on China’s overall progress. Scientists have assessed the 

progress China would have made had it not been for the poor decisions in the 1950s 

not to control population growth, the “Great Leap Forward” economic policy in 1958, 

and the “Cultural Revolution” between 1966-1976. 

 
Table 2: Losses caused by policy decisions 1950 –1976 

 
 

Issues 
 

Present (%) 
 

If policies not made (%) 
Population 
GDP 
GDP/capita 
Population in poverty 
Forest cover % 
Soil erosion rate 
Desertification rate 
Urban environmental quality 
Ecological stress 
Carrying capacity of natural 
resources 

 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

83.6 
119.3 
136.9 

0 
120 
92 

96.2 
95 

94.4 
123 

 
Source: Niu Wen-yuan, Future Research Quarterly, 1997, Vol. 13:5-27 

 
 

Ecosystems Integrity – strategic priority 
 
China should be able to devise policies to ensure that future development will lead to 

sustainability. In planning for how development could take place in Western China, a 
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key aspect is to ensure that the various natural ecosystems in that part of China be 

respected. Decision-makers, who usually work out of urban centers, can lose touch 

with human link to ecosystems despite their importance until they are shaken by a 

disaster. A recent example of ecosystem degradation is the 1998 flooding in the 

Yangtze Basin, which resulted in 3,600 people dead and 14 million left homeless. 

Years of over-logging in the Sichuan and other areas of the basin amplified the 

disaster as it led to serious soil erosion. The Chinese Government is now spending 

billions of yuan on restoration work and it will take years to reforest the denuded 

slopes and reclaim wetlands, lakes and flood plains.  

 

Furthermore, although policy makers have ready access to information about 

economic performance, comparable information about the condition of ecosystems is 

usually unavailable. Indeed, no nation has ever undertaken a comprehensive 

assessment of how well ecosystems are meeting human needs. Even though there is a 

great deal of environmental information now available, the information often lacks 

coherence. It is critical for Chinese policy makers to have a deeper understanding 

about China’s ecosystems and in this case, that of Western China. The relative 

investments made in studying ecosystems are very small when compared to the long-

term benefits such knowledge can bring. It will enable China to make wiser decisions 

with an eye to future needs. Planning with ecosystems in mind should become a 

strategic priority. It will also make China a world leader in the field. 

 

Eco-tourism, Conservation and Restoration 

 

A popular belief is that eco-tourism is a good for under-developed regions. Eco-

tourism may be defined as “travel to natural areas that conserves the environment and 

sustains the well-being of the local people”. Tours often focus on environmentally 

friendly accommodation design, local community development, conservation, and 

tourist education. Eco-tourism is in fact a complex business. Whilst it results in more 

income, more visitors also means damage to fragile areas, such as air pollution from 

vehicle traffic, stressed water supplies, increased water pollution, and litter. These and 

other negative impacts can be minimized with investments in sound eco-management, 

protection and planning. However, the proper monitoring and evaluating systems first 



 6 

need to be thought out, put in place and used. A pre-requisite is first to acquire the 

knowledge and capacities for these “soft” skills. 

 

Another key aspect is setting the right fee for eco-tourism activities. Setting fees too 

low will make it hard for continuous investments to be made in ecologically sensitive 

areas, such as a national park. China now has experimental eco-parks, such as the one 

in Yunnan Province, developed with the advice from the Nature Conservancy, a US-

based environmental organization. These experiments are critical to help set the right 

policies for eco-tourism for China in the future. 

 

Western China has strong eco-tourism potentials as it has many beautiful, natural 

areas, some with rich history and colorful minorities cultures. A key policy priority 

should be to ensure that tourism revenues from these areas been reinvested in 

conservation and restoration of ecosystems.  

 

Policy should also ensure that rural economies benefit.  In areas such as Xinjiang, 

where the extensive grasslands have already suffered degradation, which is a key 

cause of desertification, restoration is urgently needed. The pastoral movement system 

is very much a part of life for the local people and a strong policy of restoration will 

reduce creeping desertification eastward, improve relations with the local 

communities, and offer China a chance to further develop sound grassland 

management, the “soft technology” for which can be shared with the countries of 

Central Asia. The knowledge built up in this area with go can serve sound geo-

political, environmental as well as economic purposes, making China a leader in the 

field. 

 

Urban Planning and Design 

 

Strategic planning relates to the overall plan for a region. It is also necessary to ensure 

there is sound urban planning in more built up areas. The larger cities of Western 

China can benefit from creative yet sensitive urban design, turning them into 

attractive cities that have good amenities and yet retain their own distinctive flavor.  
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Urban planning is more than just civic design and road building. It is relevant to 

economic issues, such as pricing of housing and transport as well as determines 

economic and social activities. In many Chinese cities, development has meant the 

replacement of old structures with new ones, often without due considerable being 

given to the social and cultural benefits of the old places. Indeed, environmental 

considerations are also often neglected. A good example is the designing out or 

reduction of bicycle lanes in cities for the benefit of motor vehicles. The long-term 

cost resulting from reducing bicycle usage in urban areas will be costly to China in 

terms of air and noise pollution. 

 

Through thoughtful zoning and other techniques, land-use patterns and densities can 

be made more optimal. For example, urban planners should consider how to design 

neighborhood centers, which are within walking distance. Thoughtful public and 

semi-public space including rest areas, parks and landscaping enhance a city’s quality. 

Consideration for those with special needs, such as the elderly, disabled and children, 

will set a city apart from others. Taking pride in providing information of the local 

history and places of interest will attract visitors. Encouraging schemes to involve 

residents to maintain their immediate surroundings will enhance the value of those 

areas and build a sense of community at the same time.  

 

Thus, good urban planning and design will help to improve social sustainability. In 

times of economic transition, which China is rapidly going through, social 

sustainability will help people to have a sense of belonging and be able to express a 

sense of identity through heritage, art and culture. The ability to create good urban 

planning and design is part and parcel of the kind of “soft technology” needed to 

promote sustainable development.  

 
 

 

 

 

 

 


