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AbStract;

The development of trade liberalization has become an irresistible historical trend.
Electric rubbish trades, migration of heavy pollution industries, transnational purchase of
primary products and so on are all under the name of international trade. In recent years,
export-oriented economy of China has played an important role in increasing GDP. It not
only brings great economic interests to China, but also unconsciously brings many negative
effects and crises. The production processes of trade goods need lands, water, energy,
minerals, woods and other ecological elements; and they emit all kinds of waste materials
and cause environmental pollution. Actually there exist complicated ecological flows behind
international trade. It is necessary to evaluate the sustainability of trade from the viewpoint
of ecological elements, from which my research interests in the relationships between inter-
national trade and flow of ecological elements arose. This book was expanded from my Ph.
D. thesis.

The first part of the book is an overview of ecological economics. Based on the defini-
tions of ecology and economy, we analyzed relationships between them; explained mean-
ings of ecological economics; characterized differences among ecological economics, eco-
nomics and ecology; and reviewed recent research progress in ecological economics. The
development trend of ecological economics was analyzed based on the study of development
situation of International Journal of Ecological Economics and International Society for Eco-
logical Economics and the development history and research achievements of ecological eco-
nomics in China were reviewed and summarized. The hot topics of present ecological eco-
nomics were analyzed and summarized, including Assessment of Ecosystem Service, Eco-
nomics Globalization and Global Environmental Issues, Industry Ecology, Circling Econo-
my, Environmental Cost Accounting and Green GDP, Ecological Carrying Capacity,
Emergy Analysis and Ecological Footprint.

The second part explored the relationships among environment, trade and sustainable

development, analyzed the environmental issues induced by foreign trade of China and the



relationship between international trade and sustainable development, discussed ecological
sustainable trade and summarized the trade-related international environmental convention
and the progress of environmental diplomacy of China.

The third part is a case study on the flow of ecological elements in foreign trade of
China. We quantitatively analyzed various flows of ecological elements — material flow,
embodied energy, virtual water and pollution footprint, discussed the roles of China in in-
ternational trade of ecological elements and brought up some suggestions about the construc-
tion of sustainable trade in China. The main results are as follows:

1. With the data from Almanac of China’s Foreign Economic Relations and Trade , we
analyzed the material flow in primary commodity trade of China from 1950 to 2001 in rela-
tion to trade regions and product types. Three conclusions are drawn here. 1) It may pro-
duce different results when measuring international trade in terms of money flow and materi-
al flow. Material flow is more important in the research of sustainable trade than money
flow. 2) Since 1980s, the net import of primary products to China showed an inverse U
curve. From the viewpoint of trade structure, China has completed economical transforma-
tion and entered the period of resource expansion. China gained net ecological capital from
other countries of the world. 3) The trade structures between China and six continents were
different. China mainly imported primary products from Asia, Oceania, Latin America and
Africa, and exported to Asia and Europe. Most of the net imported primary commodities
came from Oceania, Africa and Latin America.

2. With the trade data and industry output data from China Statistical Yearbook , ener-
gy consumption data from China Energy Statistical Yearbook and Input-Output Table of
China (1997) , embodied energy in goods trade of China from 1994-2001 was estimated.
Three conclusions can be drawn from the study. 1) The trade structure of China in this pe-
riod is beneficial for domestic energy conservation. The average energy intensity of imports
was always higher than that of exports. As a country of trade surplus, China actually net
imported embodied energy in recent several years. 2) The net import volume of embodied
energy was of the same order of magnitude as that of real energy, and the energy supply via
embodied energy trade to domestic demand should not be neglected. 3) The study of em-
bodied energy trade is important for us to distinguish energy consumption in a country and
by a country, which will provide an efficient method to access a nation’s responsibility for
global warming.

3. With the data from China Customs Statistics Yearbook and the concept of virtual



water developed by Tony Allan, the volume of virtual water in China’s grain trade from
1996 to 2002 was calculated. The results show that China imported considerable quantities
of virtual water, saved domestic water resources, released the pressure to grain production
areas of China and contributed to the increase of global water efficiency. Although impor-
ting virtual water through grain trade may not completely resolve the water crisis of China;
may cause food security; biological invasions; GM food safety and other social and eco-
nomic issues, the concept of virtual water can offer us new perspectives on grain trade and
water transfer project.

4. From the concept of “pollution footprint” , we used industrial output and pollution
data from China Statistical Yearbook to assess the pollution intensity of industrial sectors
through using Input-Output Analysis, and calculated the pollution costs and benefits of in-
dustrial products trade of China from 1994 to 2001. The following conclusions were drawn
from the study. 1) The pollution intensity of exports was lower than that of imports in in-
dustrial products trade of China, which is beneficial to domestic environmental protection.
2) While China had surplus in trade of industrial products from 1999 to 2001 ,it net expor-
ted “pollution footprint”. 3) Chemical Industry contributed much to the net export of “pol-
lution footprint” , Textile Industry and Machinery Industry were major sectors which net im-
ported “pollution footprint”.

All above show that China obtains both economic and ecological benefits through inter-
national trade. China net imported primary products, embodied energy, virtual water and
net exported pollution footprint, which is beneficial to the promotion of domestic sustainable
development. Through trade, China not only released the pressure to domestic ecological
environment but also increased global resource use efficiency. The study of ecological ele-
ments flow in international trade can help us identify environmental elements consumption in
a country and by a country, evaluate a nation’s ecological responsibility, and may play im-
portant roles in future environmental negotiations. This book not only provides a new
framework of evaluating international trade from the viewpoint of ecological economics but
also makes recommendations about international trade and environmental policies to the pol-

icy-makers.
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