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Preface

Development of circular economy (CE), or recycling economy as is also
termed, has been proposed as an important strategic option for addressing the emerging
challenges from resource exploration and environmental preservation, and considered
as a necessary response measure for building a conservation-minded and economically
sustainable - society. However, the apparent discrepancies or divergences in the
understanding of some fundamental theories or basic concepts related to CE may
negatively affect a reasonable or realistic development of this subject under the
country’s specific conditions, or even worse cause any unintended socio-economic loss.
So it is therefore above all to establish a set of clear and consistent ideas of the CE
fundamentals, and then, on this basis, it would be of more practical meaning to work
out, guided by the concepts of scientific development, a new indicator system
consistent with the national conditions and favorable for 2 good measure of resource
recycling and environment protection levels.

Some commonly used concepts in the CE, such as resource, production,
consumption and waste, have been well expounded in this book, unusually from a
thermodynamic point of view, with the ideas of resource consumption and possession
made clearer by employing the exergy theory. An analysis of complete recycling theory
and practical possibility has been presented in detail, and the recycling mechanism of
CE has been discussed from the standpoint of energy flow, material flow and cash flow.
The dominant factors affecting the recycling process and possible solutions have been
identified, thus making the CE premise and theory well-founded and widely applicable.

More important in this dissertation is the evaluation method of ecological
cumulative exergy consumption (ECEC) advanced through the assessment of emergy
analysis (EmA ), exergy analysis and material flow analysis (MFA), and on the basis
of the latest international research outputs. It is pointed out that this brand-new
approach is developed in response to the apparent deficiencies existing in the previous

CE study and practice, and evaluates the real effect of CE-related programs from all the



Preface V

aspects of economy, resource and environment. Furthermore, the CE evaluation
indicator system based on the ECEC has been developed for practical use, and applied
to assessing the case study in the steel-iron complex, aluminum eco-industrial park as
well as CE implementation in Hebei province, and proposed constructive advice for
future healthy development in a fresh view point.
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