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The authors of this book are the most important emergy researchers in China.
Their contributions to the field are unparalleled. This book on urban green management
is the culmination of well over 10 years of studies involving urban systems and emergy
which began when I first met Gengyuan and Zhifeng in 2008 at China Agricultural
University in Beijing, where I was giving an emergy short course. Several years later,
while a visiting scholar in the Center for Environmental Policy at the University of
Florida in Gainesville, Florida USA, Gengyuan, Zhifeng and I collaborated on several
studies that ultimately formed the prelude to the urban studies reported here. Since
those early years, I have returned each year to Beijing Normal University to teach an
emergy short course in cooperation with Gengyuan and Zhifeng where we train a new
generation of scientists in a “systems understanding” of the role of humans within the
biosphere.

The complex questions concerning the fit of humanity in the biosphere require that
we look at things from a different perspective. Until very recently, the energies released
by humans were small, compared with the renewable driving energy. Not so today. At
the present time human society releases about 3 times the emergy in non-renewables
than flows into the biosphere from renewable sources. The vast majority of that non-
renewable emergy is directly related to humans living in cities.

Currently more than half the world’s population lives in urban systems, and
China is no different, with nearly 56% of its population considered urban dwellers.
China has four of the top 10 largest cities, and has eight cities greater than 10 million
people. While less than 5% of the habitable land of the globe is considered urbanized,
there is no doubting that the global impact of urbanization is far greater than its mere
footprint. How best to fit urban systems within the biosphere? How best to develop an
understanding of the workings of the biosphere with an increasing urban population?
How do we make decisions concerning the allocation and use of environmental services
and natural capital in the face of their increased depletion? This book tries to answer

these questions from the perspective of China’s urbanizing landscape. It is an important
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book, not only for the people of China but also for anyone interested in how to manage
urban systems.

This book approaches the subject of urban management from the new discipline of
emergy accounting, a method of evaluation that is free of human bias and willingness
to pay. It is not surprising that development of resources and exploitation of the
environment continues unimpeded when evaluated using human centered value systems
based on willingness-to-pay. The only things given value are those things that humans
decides are valuable. The only values given things are human values. Economic
valuation cannot get away from the fact that its main underlying principle is that value
is derived from utility (use). Thus things must be useful to humans for them to have
value. However, a biosphere perspective, a perspective that seeks to balance humanity
and environment, needs a valuation system free of human bias. Emergy accounting, as
outlined in this book, is a method of valuation that is based on the principle that value is
derived from the energy and resources that are required to make something rather than
on what one gets out of it. Emergy is a scientific value system grounded in physical
processes and the energetics that support them.

It is my hope that, through this book and others like it, a new generation of
scientists, policy makers, and managers will be equipped to look differently at the
complex questions concerning the fit of humans within the biosphere. One of their tools
that will enable a more complete picture of the greening of urban systems is the emergy
accounting method of evaluation. Urbanization is not slowing down. Projections
suggest that the future global urban population will be 66% by the year 2050. To face
this future from a strategic perspective, rather than from a reactive one, we need to get
urbanization right. We need to understand how to make urban areas environmentally
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Mark T. Brown
Emeritus Professor of Environmental Engineering Sciences
University of Florida
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sustainable. This book provides a pathway toward those goals.
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Howard T. Odum’s environmental accounting theories and methods (so-called
“emergy” approach, spelled with an M) were introduced in China at the beginning of the
1990's, finding very soon a fertile audience among the Chinese scholars, also due to the
holistic characteristics of Chinese culture and traditions. This approach inspired a large
number of research papers, books, PhD and Master dissertations, as well as the Chinese
translations of Odum’s “Systems Ecology” (1992), “Environmental Accounting” (1996)
and “Prosperous Way Down” (2002) books. This new systemic approach soon became
the starting point for innovative environmental accounting assessments of economies
and production processes at local, regional and national scales in China, pointing
out concepts of resource quality, natural capital and ecosystem services evaluation,
environmentally friendly urban development, sustainable agricultural and industrial
activities, in so paving the way to the penetration of the emergy method in Chinese
Universities and research Institutions.

A pioneer of emergy understanding in China was Prof. Lan Shengfang, who
expanded the focus of the emergy method to a large number of fields, regions and
production sectors, also benefiting of a strong collaborative link with Odum himself.
The emergy approach was applied by other researchers to a large number of cases
(regions, agro-ecosystems, urban systems, waste management, development and
ecological engineering projects) till more recent studies about environmental and
resource-use benefits in eco-industrial parks. The diversity of actual and potential
applications of the emergy approach required and inspired an effort to adapt its
conceptual basis to the specificity of environment, economy, and technology of China,
a country characterized by fast economic growth, increasing population, and related
environmental problems.

The emergy theory suggests a new framework to better understand the relation
of human dominated systems (mining, agro-industrial, urban, transport) and fully
natural systems (water cycle, material cycles, wilderness, marine and continental crust

phenomena). The integration among systems thinking, environmental accounting and
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economy that characterizes the emergy method is likely to help identify new ways
towards sustainable production and consumption, and improve the decision-making
process towards appropriate resource use and environmentally friendly development.
In particular, understanding the supply-side value of resources as well as quantifying
the work performed by nature for resource generation and turn-over provides a very
innovative point of view for policy making, based on the awareness that sustainability
stems from understanding, respecting and protecting the environmental integrity and
dynamics at the larger spatial and time scales of biosphere, much beyond the short-run
sight of human technology and politics.

The “Emergy Theory and Practice: Ecological Environmental Accounting
and Urban Green Management” book by Dr. Gengyuan Liu and Prof. Zhifeng Yang
makes available a large number of results from their environmental research activities
developed over the last decade together with their national and international network of
colleagues and students, and further contributes to the emergy approach penetration in
China, by showing appropriate applications to specific cases and needs of the Chinese
fast urban growth and related resource costs and environmental problems.

Understanding the environmental costs of economic growth and policies in terms
of resource quality as well as in terms of withdrawn natural capital and available
ecosystems services is not an easy exercise, yet it is crucial for economic, social and
environmental sustainability of China and the world. Aspects of environmental support
to sustainable production and consumption, growth of urban population and assets,
urban transportation, waste management and recycling, global urban metabolism
and resource trade, environmental ethics related to a much needed repositioning of
human communities within the larger context of the natural dynamics, contribute to
the appropriate use of resources and the definition of environmental constraints within
which sustainable wellbeing of humans and other species can be designed and achieved.
The importance of recognizing the donor-side quality of resources (i. e. their generation
and turnover cost by nature) should not be disregarded in that our economies and social
assets are strictly dependent on resource availability, renewability and complexity, but
most often try to ignore it. The emergy method allows biosphere work foot-printing and
the recognition of the existing hierarchy of resources and processes, to enlighten and
drive an environmentally sound policy making at local, regional and national levels.
The book provides a theoretical and practical starting point for interested researchers
as well as a valuable reference textbook in environmental accounting courses and may
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inspire further progresses towards a balanced relation between humanity and nature in

China, to foster environmental integrity and social wellbeing.

Sergio Ulgiati

Professor

Environmental Chemistry - Life Cycle Assessment
Department of Sciences and Technologies
Parthenope University
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