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Synopsis

Regarding Methods of Analysis of Energy Consumed During the Construction of Buildings and Reductive

Techniques
Shunsuke KAIDO

Energy consumed during construction (embodied energy) and energy consumed in the process of operation account for a significant
proportion of the energy consumed throughout the life cycle of a building.

Undertakings in recent years such as ZEB (Net Zero Energy Building) and power conservation will almost certainly further promote energy
conservation and it is anticipated that the ratio of energy expended on operation will decrease relative to the building life cycle in the future. It
can, therefore, be surmised that three will be a growing demand for ever greater reductions from present levels in the amount energy consumed
by construction.

From the perspectives of reduction in the consumption of natural resources, energy consumption and reductions of CO, emissions, this
paper focuses on energy consumed up to the point at which construction commences traced back from the building construction phase through
stages including building materials manufacturing processes and transportation and introduces energy-consumption analytical and reductive
techniques.

Techniques for the analysis of energy consumed during the construction of a building (embodied energy) can be broadly divided into the
build-up method and the inter-industry relations analysis method. Boundary conditions applied to calculations differ depending on the method
used and require caution when conducting analysis.

The following are conceivable methods for the reduction of energy consumed during construction (embodied energy) :

(1) Improved Efficiency in the Manufacture and Transportation of Construction Materials

It is anticipated that the ratio of reusable energy supply will grow in the future while the ratio of fossil-fuel dependence will decrease. As the
ratio of fossil fuel dependence falls, so too will the CO, emission factor, leading to expectations of benefits such as reduction in CO, emissions
produced during the manufacture of construction materials and further reductions arising from the use of electric and natural gas vehicles for
transportation.

Improving efficiency by the use of equipment in manufacturing plants such as boilers with high-energy-conversion efficiency and promoting
local production and consumption to reduce the distances over which construction materials are transported will enable reductions in both
embodied energy and CO, levels.

(2) LCA Evaluation at the Design Stage

It is important that LCA evaluation be conducted and preliminary calculations of embodied energy be performed at the design stage. In
addition, setting a long useful life of the buildings by employing the skeleton-infill method, for example, makes it possible to reduce annual
embodied energy and CO, levels.

(3) Reduction in Materials Used

Since the embodied energy and CO, levels of a building tend to increase in proportion to the amount of material used, it is essential to reduce
the amount of such material as far as possible. Moreover, it is also important to select materials with low rates of embodied energy and CO,
intensity.

Embodied energy includes energy consumed during earlier processes such as manufacturing and transportation, and this makes it difficult
to assess energy consumption volumes compared to operating energy. However, it is likely that the sizeable potential for reduction will drive

future undertakings to decrease embodied energy to a greater extent than ever before.
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