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Program , Award Program and Forum Project , which aims to enhance the research
team of school, to cultivate young faculties in economics and management to output high
level benchmark achievement.
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Foreword

Over the years, School of Economics and Management (SEM) of Beijing Forestry
University (BFU) has made a great progress with an aim of building and fostering the
national key discipline - forestry economics and management. We seize the opportunity,
deepen the reform, aiming at the development of frontier subjects and gather all the
wisdom and inspire all available resources and energy of teachers and students. We realize
a scientific development, going forward with the times and people-oriented in teaching,
research, personnel training and social service. In 2010, SEM got a breakthrough of
history because we got 7 major projects from National Natural Science Foundation
project, the National Social Science Fund and the Ministry of Education, Humanities and
Social Science Fund and other national projects. About 33 papers were cited by SCIEI
and ISTP, with students winning the National Advanced Course Collective and more
than 58 provincial level of academic competition awards. Four new programs of graduate
studies were approved including Master of Business Administration (MBA), Master of
Applied Statistics, Master of Accounting, Master of International Business. All the above
achievements have laid a good foundation for the reform and development of SEM.

In order to further promote the development of college in the Twelfth Five-Year
Period, from 2010, the college plans to use five years to promote Cultivating Talents
Programs. The plan includes Innovation Team Project , Publication Program , Award
Program and Forum Project. Innovation Team Project aims to focus on economic
management in forestry and other disciplines which have advantages and potentials to
highlight the building of the key leader in team and personnel training, highlighting the
high level output of the principle of the landmark achievements and provide funds to the
formation of research teams in the selection of the best research. Publication Program
is to encourage academic innovation, disseminate of academic thinking, and expand
academic impact of SEM by funding the publication of academic achievements made by
teachers. Award Project aims to guide and encourage the teachers to apply for high-level
scientific research projects, and academic achievement of high level, encourage teachers to
care about development of the institute by taking an active part in university teaching and
research work . Forum Project aims to create academic atmosphere, strengthen academic
exchanges and combine academic intelligence by expanding academic horizons and
holding various forms of academic forums.

Publication Program is an important part of Cultivating Talents Programs , which
will put emphasis on economic management disciplines with the scope of all various
disciplines in SEM. As we all know, forestry economics and management assumes an



Foreword

increasingly important responsibility for personnel training and scientific research in the
national ecological construction, low-carbon economic development and construction of
modern forestry system. Forestry economics and management of BFU, as the only nation
greatly supported in all similar universities, has formed an academic system of the forestry
economy with Chinese characteristics with long-term accumulation, and played an active
role in the development of economic management disciplines and participation in national
forestry major issues and hot issues of frontier. To promote academic development and
enhance academic services to the community , economics and management disciplines of
BFU are working to carry out systematic study on forestry economic system theory and
continuous study on major forestry economics issues, trying to summarize and sort out
the Chinese forestry economic development in both theory and practice to play a better
role in guiding the development of forestry in China.

Publication Program will make a comprehensive introduction of the latest
achievements in forestry economics and related disciplines to the society , including
forestry management based on economic theory, economic priorities and hot issues in
forestry, domestic and international comparison of forestry economics and policy, as well
as economics, management and policy studies on the latest academic achievements in
the forestry aspects of the application. All of these works include the latest work based on
doctoral thesis of young teachers and the latest scientific research of teachers of SEM.

The publication does not seek a systematic integrity in the content and form, just to
put more on innovative and exploratory research, particularly focuses on the relationship
of forestry development in new period and sustainable economic and social development,
including the global climate change in response to the economic and environmental
policies, China’s current reform and development related to forestry and ecological
environment, etc. »

These works are mostly works of young research workers in forest economics of
SEM of BFU. They may not be quite complete and there may be different point of view
in the academia, but our purposes are to make the research of forestry economics more
prosperous, encourage academic innovation, the courage to explore major issues of
forestry economy and better economic development of China’s forestry services, which
will give chances to young researchers in forestry economics to publish their achievements,
and push the exchanges and communication and contention to improve their academic
standards for laying a base of talents for forestry development in China.

President of Beijing Forestry University
Song Weiming
May 16, 2011
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Preface

Water resources have been becoming one of the important strategic factors affecting
world development. In 1993, Tony Allan, a professor in London University, put forward
and expanded the virtual water theory. The virtual water theory provides new ideas and
new ways to settle global water balance, to improve water use efficiency, and to ease water
shortages. So it has attracted many scholars and experts wide attention in related fields.
China is one of the poorest countries in the world from per capita water resources. So, it is
important for solving China’s water resources problems and improving the development
of national economy to study virtual water trade theory and implementing virtual water
strategy. The researches on the virtual water of agricultural products have been improved
more, and the quantization of agricultural products virtual water content has a more
complete model. However, forest products, as a water-intensive product with a huge
amount of international trade, have few studies on virtual water quantization and virtual
water trade.

Woody forest products come from forests, the virtual water study of woody
forest products is based on the study of forest virtual water. Based on the study on
the relationship between forests and water, this study defines the concept of the forest
virtual water. It refers to the amount of water consumed in the production of forest, it
is a cumulative water consumption. Through the composition analysis of forest virtual
water, this study thinks that the forest virtual water refers to the amount of water
consumed by the forest evapotranspiration during the forest growing, consisted from
water consumption of soil evaporation, canopy evaporation and forest transpiration. This
study summarized the internal and external factors impacting forest virtual water, thinks
that the climatic conditions, geographical conditions, forest itself conditions are the three
aspects of affecting forest virtual water, each of which conditions include many factors and
they are intertwined and influence each other interactions. Limited to lack of data, based
on analyzing and summarizing the relationship between forest transpiration and forest
evapotranspiration, and the characteristics of water consumption in forest transpiration
of different species, this study uses the alternative method, to calculate the amount water
consumption of forest evapotranspiration with forest transpiration, to calculate the forest
virtual water of coniferous forest and broad-leaved forest with representative tree species
of them by mathematical modeling method. This study is the first to propose the definition
and measure theory of forest virtual water, and put the calculation of forest virtual water
into practice.

In this study,;main woody forest products, including logs (including softwood and



Preface

hardwood timber logs), lumber (including softwood lumber and hardwood lumber),
wood-based panels (including veneer, plywood, particleboard and fiberboard) and pulp,
paper and cardboard with wood as raw material, are estimated by production tree method.
The virtual water of woody forest products are composed of the virtual water contained
by raw materials (wood and other raw materials) and the water consumption in forest
products processing. The virtual water contained by wood as raw materials occupies most
of the virtual water. Water consumption in forest products processing include actual water
consumption in forest products processing and the virtual water of energy consumption.
The results showed: the virtual water content of wood pulp per unit of product is the
highest, and in wood-based panels, the virtual water content of plywood per unit of
product is highest. Overall, virtual water content of forest products with broadleaf wood
as raw material is higher than ones with coniferous wood as raw material. Overall, woody
forest products are water-intensive products, much higher than the crop virtual water
content of the final product. This study is the first to measure the virtual water content of
wood forest products per unit of product from the point of view of producer by production
tree method.

Based on the virtual water content of the main woody forest products per unit of
product, with combining China’s international trade of main timber products from 2000
to 2010, this study calculates the virtual water trade in the international trade of main
timber products, and analyzes it from three aspects as trade size, trade structure and
trade balance, to know the position which the virtual water trade of China’s woody forest
products take up in China’s virtual water trade and the impact on China’s water use.
And in accordance with the theory of comparative advantage and virtual water theory,
combined with the world and China’s water resources, this study proposes China’s virtual
water strategy of woody forest products. High value-added and low water-based forest
products should be exported, water-intensive forest products should be imported. These
will alleviate the shortage of water resources, to improve water use efficiency. This study is
the first study of virtual water trade and the virtual water strategy in woody forest products
in China.

Limited to the lack of research data and the complex issues, this study uses
alternative and estimation methods to measure the virtual water content of woody forest
products. So there is a certain error, the results only are the referenced by later researchers.

Author
October 30, 2011
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