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Environmental Problems and 
Solutions of China

Changming Liu
Institute of Geographical Sciences and Natural 

Resources Research, CAS;
Division of Resource & Environment, BNU

UNDP) 2002

• Current status of environment in China

• Challenges for China’s sustainable            
development

Background:
Resources & Environment /water resources              25%

/farmland                              7 %
/petroleum                             8.3%

/natural gas                       4.1%
/copper                                       25.5%
/aluminum                                 9.7%         

Resources of China 
(per capita, comparing to the world average)

GDP

Items               Ratio
GDP                         4%

/ Goods Consumed 
/steel                        27%
/coal                        31%

/alumina                    25%
/concrete                        40%
/petroleum                      7.4%

Ratio of GDP and Goods Consumed of China 
to the World (2003)

-------
1 GDP

11.503.502.672.171.501.501.331.00

Consumption level of energy: energy 
consumed per $ one Dollar GDP
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Countries water used Times
/Japan                208              1
/U.S.A                514              2.47
/China              5045            24.25

-------
1 GDP ( )

Water use for $10,000 GDP (m3)

Development and Utilization of Resources

Coal
, 130 14.8 ,

10%
Energy

$1 4 ,
11

Water Resources
31%, 61% 668

2/3

Pollution of light industry: 
China v.s. U.S.A

(1997)

Industry       Items China U.S.A Times Diff.

BOD5kg/ 60-300    14.1-28.6          4-10
m3/ 400-600       50-200          3-5

BOD5kg/ 22.5            2.2               10

2002 1.36
, 9.5

SO2 2002 1995 , ,
30%

CO2 231.7
30.5 , ,

Environmental pollution —
water quality deterioration

劉 昌 明
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Ecological Degradation

Arid/Semi-arid region / 52%
Soil erosion region 356 (37%)
Land desertification 100 , 3436

Forest covering rate 16.55%( 30%)
Deterioration of grassland 62%
Overtake of groundwater , 900

Pollution Control Projects Half Finished

•
•
•

• 124 18%   Finished
• 212 31%   Under Construction
• 351 51%  Still not begin

Health impacts of environmental 
pollution

1500 23000

Air pollution: 15 million bronchitis, 2,3000 died for heart disease 

4.7-8.8

Population died because of lung cancer of serious air pollution region  is about 
4.7 to 8.8 times of region with good air quality

Water Pollution

5-8

49% 36% 2

80%

Economic impacts of 
environmental problems

,
GDP 3.5%-8% (

The losses caused by air pollution and 
water pollution accounts 3.5% to 8% of 
GDP.

——according to World Bank

Strategic Concepts 
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HARMONY OF P-R-E-D
/Population
/Resources
/Environment
/Development

Traditional linear economy

Energy

Resources

Economy System

Production
Consumption

Products

wastes
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Energy

Resources
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Production
Consumption

Products

wastes

Recycle Reuse

Reuse

Circulation Economy of 21th Century

Reduce

Principles of Circulation Economy
3Rs

Reduce)

(Recycle)

(Reuse

Circulation Economy — Society 
Components  

/

Company or enterprise: clean production 
Industrial Group of enterprise : ecologically 
sound industry districts
Production and consumption system cities
or regions
All components employ 3Rs

Features of Cycling 
Economy

Using ecological 
principles

-- --
Using feedback sequence

Reduce
High efficiency Low waste

劉 昌 明
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Circulation Economy A Case of 
Water Sector

/water recycling
/zero growth of water 

demand 
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Water cycle systems

Cycling Society

RECYCLE

Cycling society and zero water demand growth
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Zero Growth of
Water demand
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Targets for the “Xiaokang” Society
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