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Abstract: In order to more objectively and accurately evaluate the eco—efficiency level of manufacturing processes of
enterprises, and make up for the lack of combining life cycle assessment (LCA) and material flow cost accounting (MFCA)
evaluation methods in existing literatures, an enterprise eco—efficiency evaluation method integrating LCA and MFCA
is developed by exploring the relationship and difference between LCA and MFCA. The LCA—MFCA method mainly
consists of three steps: quantify the material and economic losses and external environmental damage costs of enterprises
by material balance analysis, MFCA, LCA; identify the greatest impact environmental and economic factors in each
process or quantity centre and propose improvement plans through the principle and hypothesis analysis of Pareto law;
verify the suggested improvement options by re—executing MFCA and LCA. The LCA—MFCA method is applied to
the eco—efficiency evaluation of A cement production enterprise, and the external damage cost of the waste produced
by its main material centers is calculated by referring to the comprehensive coefficient of environmental damage (LIME)
of Japan. It is considered that the raw meal making center, kiln head precalcining center and cement grinding center are
in urgent need of improvement, at the same time, three optimization schemes are proposed, which are using bag dust
collector instead of electric dust collector, replacing limestone with calcium carbide slag and installing low temperature
waste heat system. It proves that the LCA—MFCA evaluation method is feasible, which can not only bring more
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profits to enterprises, but also reduce the consumption of non—renewable resources and achieve the goal of optimizing

ecological efficiency.

Key words: enterprise eco—efficiency evaluation; life cycle assessment; material flow cost accounting; external

environmental damage; circular economy
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