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ABSTRACT

The objective of this work is to develop the Japan module of ‘the Asia-Pacific Integrated Model
for Evaluating Policy Options to Reduce Greenhouse Gas Emissions and Global Warming Impacts
(AIM/japan)’.

We have used this model to try to answer two questions in relation to Japan:

1) What would be the effect of introducing a carbon tax on energy conservation technelogies
and the size of consequent reductions of CO» emissions?

2) What would be the effect of combining a carbon tax and subsidies using recycled re\'fenues
from such a tax on energy conservation technologies and CO; emissions?

This model is classified as a ‘Bottom- Up, End-use, Energy- technology Model’. It combines an
end-use energy demand model and a technology selection model to analyze the relationships between
energy efficiency improvements and a carbon tax.

This model is comprised of 3 modules (as shown in the attached Figure)- an energy service esti- .
mate module, an energy efficiency estimate module and a technology selection module. Energy de-
mand is calculated by multiplying the Energy Service (calculated by the energy service sub-module)
by an energy efficiency factor. This factor is calculated by the energy efficiency sub-module, and is
the preduct of assumptions made about the introduction of new technologies for energy conservation
as influenced by energy prices. The technology selection sub-module decides which technologies will
be introduced.

We applied this model to the Japanese situation. More than 100 technologies for energy con-
servation used in the industrial, residential, commercial and transport sectors were examined, and
their purchase price, maintenance cost, market share, energy conservation potential, pay-back time,
ete. were input into the model. Scenarios were made until the year 2010 of population growth, in-
dustrial production, as well as the expansion of the average home area and office floor space, and
used as assumptions for predicting Energy Service demand.

Computer simulations were made of 5 different situations:

1) No changes in technology; no carbon tax or subsidies

2) Technology selection with no carbon tax or subsidies-the Base Case

3) Base case with a carbon tax of ¥30,000/tC

4) Base case with a carbon tax of ¥30,000/tC, and a subjective extended period of pay back over
a maximum of 20 years

5) Base case with a carbon tax of ¥3,000/tC, and recycling of the carbon tax revenue as a sub-
sidy for the introduction of energy conservation technologies.

These simulations provided the following results:

-If the Japanese people come to understand the economic benefits of energy conservation, then

energy conservation technologies will be able to be promoted and introduced without any tax or sub-



&_sidy. As a result, it would be possible to stabilize CO, emissions in the industrial sectors, but im-
possible to stabilize them in other sectors without a carbon tax and subsidies, because of the rapid
increase of energy service demand.

-If Japan introduces a carbon tax of about ¥20,000-30,000/tC, then energy consumption in the
residential, commercial and transport sectors would be reduced, but this alone cannot stabilize total
CO, emissions,

-To stabilize CO, emissions in the residential and commercial sectors, the subjective period of
payback must be extended by specific countermeasures such as public awareness, soft loans and gov-
ernment subsidies,

-In spite of the rapid growth of energy consumption in the transport sector, effective strategies
to promote the introduction of energy conservation technologies could not be found. This sector will.
be the most severe obstacle to the stabilization of CO, emissions.

-The combination of a carbon tax and a subsidy from recycling tax revenue would have a signi-
ficant effect over the short term, Even a ¥3,000/tC carbon tax with a recycled subsidy would be as
effective as a ¥20,000-30,000/tC carbon tax with no subsidy. However, the potential conflict with
the ‘Polluter Pays Principle’ needs to be considered.

-In summary, to stabilize CO» emissions in Japan, we must introduce mutually reinforcing poli-

cies, such as a combination of a carbon tax, payback period extensions and subsidies.
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