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The objective of the thesis is to provide a methodology of an environmental information system
named Green Multi-dimensional Bookkeeping System (Green MDBS). The author suggests that all
materials and services can be regarded as potential of environmental burdens. Green MDBS
enables to describe all potential of environmental burdens in any process of any activity, as
well as the process of corporate green management

Although Green MDBS is based on Multi-dimensional Bookkeeping System (MDBS), new concepts
and methods are introduced: a dichotomy of processes, a classification of materials and services,
a description of a multi-dimensional bookkeeping table enabling a linkage with IPO
(Input—-Process—Output) analysis, and a definition of Exchange Algebra of potential
environmental burdens. The methodology of Green MDBS is explained in Chapter 5

Chapter 1 is an introduction of the thesis. Chapters 2 and 3 are origin of the research,
and conditions of diffusion of green management in small and medium—sized enterprises are shown
by an empirical survey and an agent-based simulation. In the end of Chapter 3, the necessity
of developing a new method for greening non—green companies is explained as one of the further
research themes. Chapter 4 discusses that the methodology developed in the thesis brings a
paradigm shift in the field of environmental assessment and accounting

Chapter 6, 7 and 8 are application of the methodology. Chapter 6 provides an example of Green
MDBS concerning a steel manufacturing and suggests a method for calculating opportunity costs
of environmental burdens by the generalization of Material Flow Cost Accounting. Chapter 7
suggests a bottom—up manifest system of environmental information in a supply chain.

MDBS consists of three parts: figures of material and service flows, tables of
multi—dimensional bookkeeping, and their algebraic expressions by Exchange Algebra. Although
those three parts can be converted one another, the first stage in Green MDBS is to capture
material and service flows and to draw the figure. Chapter 8 provides a simulation method for
environmental learning which can be used in the first stage of Green MDBS.

Chapter 9 discusses challenges and necessary researches concerning Green MDBS in order to
realize an environmentally conscious society, from the viewpoints of corporate management
traceability, and micro—macro linkage of environmental information.

Chapter 10 concludes the thesis and mentions further researches
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