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Foreword

China is a country scarce in water resources. In company with population
growth and swift growth of social economy, the water issue has become one of
the dominant factors which could restrict the socioeconomic development of China
in the future. The amount of industrial water use in China increases with an aver-
age growth rate approaching 4. 1% per year from 1980 to 2006. The proportion of
industrial water use to total water use increases constantly. More pressure will be
imposed on China’s water resources and environment by the continuous fast
growth of industrial economy, which will be evoked by the speeding of industrial-
ization and the transfer of world manufacture center to China.

The National Development and Peform Commission, Ministry of Science and
Technology, Ministry of Water Resources, Ministry of Construction and Minis-
try of Agriculture had jointly worked out the China Water Conservation Technol-
ogy Policy Outline, which was released in 2005, to provide guidance to the devel-
opment and application of water conservation technology, push forward the pro-
gress of water conservation technology, enhance the efficiency of water use and
its benefits, and promote the sustainable utilization of water resources. In China
Water Conservation Technology Policy Outline, it was pointed out that water
conservation and high efficiency in using water would be the fundamental path to
release the tension between the supply and demand of water resources.

In the Outline of National Plan for Medium to Long-term Scientific and
Technological Development, released by China State Council in 2006, it was em-
phasized that to develop energy techniques, water resources techniques and envi-
ronmental protection techniques should be put on the first strategic position ac-
cording to national conditions and the pressing demand of building a well-off soci-
ety in an all-round way. Furthermore, according to Outline of the 11th Five-Year

Plan for National Economic and Social Development, China will strive to achieve
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the goals to optimize industrial structure, enhance the efficiency of resource utili-
zation, and reduce water consumption for every 10000RMB of industrial value-
added by at least 30 percent during the period of the 11th Five-Year Plan.

In the next 10~15 years, the effectiveness of industrial water conservation
will be a key point to realize the sustainable development of the economy and soci-
ety in China. Industrial water conservation and water resource management will
be very important to construct source saving-oriented and environment-friendly
society. How to excavate the potential of industrial water conservation sufficient-
ly, with the comprehensive consideration of technical progress, market stimula-
tion, and policy guide, is an urgent and significant research subject related to the
china’s sustainable development. It has an active significance to advance and im-
plement the industrial water conservation strategy and enhance the efficiency of
industrial water conservation.

In the research field of industrial water conservation, experts almost always
focus more on special water-saving techniques and measures than integrated eval-
uation from systematic, technical and economic aspects, and focus more on quali-
tative description to water conservation effectiveness than quantized statistical
analysis. By analyzing national science®technology development strategy and in-
dustry development trends, this monograph attempted to integrate industrial
structure optimization and technology upgradation into industrial water demand
analysis of different prospective scenarios, and associate water conservation with
energy conservation, emission reduction and industry upgradation.

This monograph analyzed current technical level, trends of technological pro-
gress and varying characteristics of water efficiency in China’s industries, espe-
cially in water-intensive industries. Dominant factors in restricting the improve-
ment of industrial water efficiency and realization of Industrial Water Conserva-
tion Potential (IWCP) were identified, which include whole technical level hang-
ing behind, unreasonable scale structure, material structure, spatial distribution
and so on. To achieve the research goals, an integrated model of industrial water
conservation potential analysis (IWCPA model) was developed, coupling with
several methods/theories of bottom-up modeling approach, statistical analysis,
end use analysis, cost effective analysis, system optimization, and uncertainty
analysis. Based on IWCPA model, firstly, China’s industrial water demand and
IWCP of different scenarios in 2003 ~ 2030 were calculated with base year
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2002. Secondly, key technologies of water use in water-intensive industries were
selected, comprehensive evaluation was adopted to determine their application
priorities, and an optimun inventory of technology application was established.
Thirdly, Monte Carlo method technique was used to assess uncertainty influence
of model parameters. Incidences of key parameters to prospective industrial water
demand and IWCP, such as water price, were analyzed. The acceptance ranges of
sensitive technologies of industrial water use for realization of IWCP were identi-
fied. Finally, the adjusting of scale structure, material structure and spatial dis-
tribution in water-intensive industries was discussed to meet prospective industri-
al water demand. Economical policy framework and strategy guide were designed
to stimulate the realization of IWCP.

Results show that the most important period to control the growth of indus-
trial water use in China is the next 10~15 years. The total industrial water de-
mand will keep increasing until 2020. Sustainable water resources utilization strat-
egy, characterized by technology upgradation and structure adjusting, must be
implemented. It is the only approach to realize the transition from a small amount
of growth to negative growth of industrial water use. In order to excavate [IWCP
sufficiently, there should be a breakthrough in the research, -application and pro-
motion of key technologies on water use. The IWCP of important general technol-
ogies, which are suit to most industries, accounts for more than 60% of total
IWCP in water-intensive industries. The water conservation benefits of manufac-
turing techniques are much more than that of water recycling and reclamation
techniques. Current water price for industry is too low to stimulate the realization
of IWCP, therefore, it is very necessary to raise water price. Scale structure, ma-
terial structure and spatial distribution should be adjusted and optimized to release
high water pressure in north China, so as to promote the distribution of water-in-
tensive industries to coastal areas.

I hope this monograph will have some important reference values for related
departments on mid-and-long term strategy formulation of industrial technology
development and policy-making of sustainable utilization of water resources dur-
ing the period of the 11th Five-Year Plan.

Du Bin
August 1, 2007
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