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URBAN ENERGY AND ENVIRONMENTAL ANALYSIS BASED ON AN
INPUT-OUTPUT MODEL
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Taku KANAGAWA®*, Tohru FUTAWATARI*, Hdefumi IMURA*

ABSTRACT; Cities are center of population, production, and consumption. They can be compared to a biological
system composed of various pathways on which exchange of energy and material take place and are then converted into
different forms. Production of goods and services in cities requires two different forms of energy. The first is the “direct"
energy, or the net input of primary energy such as oil, coal, natural gas and solor radiation. The second is the "indirect"
energy, or the energy embodied in the goods and services that are imported from the outside and used for production of
new goods and services in the city. Input-output-based energy accounting method for cities is developed by using the
concept of "embodied energy”. Then it is applied to several Japanese cities for which I-O tables are available. Character-
istics of the city's energy structure is discussed in terms of its self-independence and dependence upon the outside by
calculating the total (direct and indirect) energy needed for the gross production of the city.
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