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TOP RUNNER PROGRAM

Jun Arima

Japan

1. Background

At COP3, Japan committed to reducing its GHG emissions by 6% below the 1990 level by
2008-2012. In order to achieve this challenging target, utmost efforts will be needed both on
the energy demand side and the energy supply side.

On the energy demand side, our current projection in 2010 under Business As Usual case is
456 million kl oil equivalent. In order to achieve the Kyoto target, we would need to reduce
this energy consumption by 56 million kl oil equivalent to 400 million kl oil equivalent. This
is very daunting task considering that this is much larger than the total reduction achieved at
the time of the first and the second oil crises (48 million kl). (Chart 1)

Compared with other IEA countries, Japan faces a larger challenge in reducing the growth in
the energy consumption. Due to the high level of end-use prices, which have encouraged
energy conservation and a strong tradition of promoting energy efficiency, Japan’s energy
intensity is already well below the IEA average. (Chart 2)

Bearing this in mind, we substantially strengthened the Law Concerning the Rational Use of
Energy (Energy Conservation Law) in 1998.

2. Energy Conservation Law

The Law Concerning Rational Use of Energy (Energy Conservation Law) enacted in 1979, is
the main pillar of Japan’s energy conservation policy. It covers factories, buildings and
equipment. (Chart 3)

(1) Factory

Under this law, about 3,500 factories consuming large amounts of energy (more than 3000 kl
oil equivalent or 12 GWh per year) are designated as “first-type energy management
factories.” These factories are obliged to appoint energy managers, to comply with guidelines
for factories formulated by MITI, and to submit an energy report every year. If certain
factory’s compliance with the law is regarded as being very poor, the MITI Minister can
instruct the factory to submit an action plan to improve its energy efficiency. If it does not
obey the instruction, MITI Minister can publicly announce its name and give an order. The
basic concept of this law is that each factory should conduct efficient energy management
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depending on its specific situation rather than have the government impose uniform
numerical targets regarding energy intensity and energy consumption. In the amendment of
this law after COP3, 6,000-7,000 midsize factories consuming 1,500-3,000 kl oil equivalent
or 6-12 GWh per year have newly come to be covered under this law as “ second-type energy
management factories”. Furthermore first-type energy management factories are now obliged
to formulate mid-to-long term investment plans to improve energy efficiency, and submit
them to MITI every year. (Chart 4)

(2) Building

Under the Energy Conservation Law, any person who intends to construct a building must
take appropriate measures in compliance with the guidelines set by MITI and the Ministry of
Construction. This guideline enumerates the necessary steps for the prevention of heat loss
and for the rational use of energy in air conditioning, the ventilation system, lighting and
heating. In the 1998 amendment of the law, this guideline has been strengthened to reduce
energy consumption in buildings by 10% and energy consumption for air conditioning at
home by 20%. (Chart 5)

(3) Equipment

The residential/commercial sectors and the transport sector each account for a quarter of
Japan’s final energy consumption. Furthermore, energy consumption in these sectors has
been growing quite rapidly since mid-80s. In 1997, energy consumption was almost two
times more than that in 1973. This is remarkable, noting that the energy consumption in the
industrial sector has been almost stable since 1973. (Chart 6)

Therefore, energy conservation in these sectors is very crucial if Japan is to achieve the
Kyoto target.  However, unlike the industrial sector, which has strong incentives to reduce
energy costs, the reduction of energy consumption in these sectors is not at all easy because it
directly relates to people’s daily lives and personal choices.

Noting the fact that we can not regulate people’s daily energy consumption, one viable
alternative to achieve energy efficiency in these sectors is to strengthen the energy-efficiency
standards of products that consume a large amount of energy. These products include
automobiles and electric equipment (home appliances, office automation equipment etc). This
approach targets manufacturers rather than consumers, and so, is easier to monitor and
manage. Taking this into account, the Top Runner Program was introduced in the 1998
amendment of the Energy Conservation Law.

3. The Top Runner Program

The Top Runner Program sets energy efficiency targets for 11 products, namely, passenger
vehicles (gasoline, diesel), motor trucks (gasoline, diesel), air conditioners (heating &
cooling, cooling only), fluorescent lamps, television receivers, copying machines, computers,
magnetic disc devices, video cassette recorders, refrigerators and freezers. These machines
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occupy about 70% of total residential power consumption and about 80% of total power
consumption of office automation equipment. Several other products that consume a large
amount of energy are under consideration for inclusion in the Top Runner Program.

The target values are set on the basis of whether a product has the highest energy efficiency
of all the products of the same group currently in the market. This is a substantial change
from the earlier energy-efficiency standard because the previous one was set based on
average performance. Chart 7 shows the basic concept. Suppose four types of vehicles with
different levels of energy-efficiency are being sold on the market. Under the old Energy
Conservation Law, the average energy efficiency of the four groups (13 km/l) was used as the
target. In the Top Runner Programme, the highest energy efficiency, in this case, 16km/l is
chosen as the target value. (Chart 7)

Under this law, all manufacturers and importers are obliged to achieve these challenging
targets by a specified target year. If a certain manufacturer or importer can not comply with
the target by the target year, the MITI Minister will issue recommendation to it, and if it fails
to abide by the recommendation, its name will be made public or administrative order will be
issued.  This provides a very strong incentive for manufacturers and importers to comply with
the Top Runner targets. Chart 8 shows the target year and efficiency improvement of the
average performance in 1997 compared with the target value based on the Top Runner
Programme. The percentage of energy-efficiency improvement varies from one product to
another. For computers, energy efficiency must be improved by 83% by the target year 2005.
For gasoline fuel vehicles improvement of 23% must be attained by 2010. (Chart 8)

4. Method to determine the target value and target year

(1) Classification

Noting that there are a variety of products with different sizes and functions, it is not realistic
to apply a single energy-efficiency target to all of them. For instance, smaller cars naturally
have higher energy efficiency than larger cars. If the energy efficiency of smaller cars is
adopted as the Top Runner target, this will eliminate larger cars from the market. Therefore,
the Top Runner Program divides each product group into several sub-groups and sets
different target for each sub-group. While the classification method differs from product to
product, such factors as size, weight and function needs are taken into account. A typical
example of products classified according to their size is automobiles (weight).  Products
classified according to their function are VCRs (hi-definition/BS tuner capacity) and copying
machines (number of sheets copied per minute).

(2) Target Value

As stated above, the target value is based on the model with the highest energy-efficiency
performance. Chart 9 shows the energy-efficiency target for air conditioners. The vertical line
indicates energy efficiency while the horizontal line indicates cooling capacity. As can be
seen in this chart, there is an apparent gap in energy- efficiency according to the cooling
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capacity. Thus, air conditioners have been classified into five groups, and differentiated
targets were set ranging from 3.10 COP (coefficient of performance) to 5.27 COP. (Chart 9)

Another factor to be taken into account is the future prospect of technological progress and
environmental regulation. If a further improvement of energy efficiency is highly likely by
the target year, such a factor is also taken into account in setting the target value. In other
words, target values can even be higher than the current highest level. On the other hand, if
more stringent environmental regulation is likely to be imposed before target year, which will
have negative impact on energy-efficiency performance, the target value would be lowered
from the current highest level.

(3) Target Year

The target year for each product needs to be set so that the Kyoto target can be achieved by
2008-2010. In this regard, the sooner the target year is set, the better. On the other hand, a
certain period of time must be allowed for manufacturers to meet these targets. In some cases
they might need to make capital investments. The target year have been determined taking
these factors into account.

5. Assessment

   Compliance with the target is assessed not on product-by-product basis, but on a weighted-
average basis. Chart 10 shows an example of a manufacturer making four types of products
under one target category. Here, products B and D have reached the target while products A
and C have not. In this case, the assessment is not made for products, A, B, C, and D
independently. Instead, we calculate the weighted-average of the difference between the
actual performance and the target level. (Chart 10)

6. Accelerating Progress

After new efficiency standards were announced in March 1999, industries have been reacting
very quickly through various efforts. For example, some air conditioner manufacturers have
decided to terminate production of equipment with poor energy-efficiency performance. A
certain automobile manufacturer has declared its intention to achieve the Top Runner target
well ahead of the target year to improve its corporate image.

In order to support such efforts by manufacturers, and to disseminate information to
consumers concerning energy efficiency performance, an energy-efficiency labelling scheme
for household electric appliances is going to be launched. This new labelling scheme covers
air conditioners, fluorescent lamps, television receivers, refrigerators and freezers. The new
label will indicate the degree to which the Top Runner target is achieved, such as 90% or
120%. This scheme will influence the consumer’s choice and hence accelerate
manufacturers’ efforts to achieve the target well ahead of the target year.
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7.  Conclusion

We expect the Top Runner Programme will reduce energy consumption by 9 million kl oil
equivalent below the BAU case, which is 16% of the total reduction target of 56 million kl.

Due to its challenging nature, we had an intensive discussion and heated negotiations with
industries in the advisory bodies set up under the MITI Minister. This consultation process
was not at all easy, but the broad support for the energy conservation policy and people’s
growing awareness of global warming issues after COP3 made it possible to reach to the
conclusion within one year.

Japanese manufacturers have been facing various challenges up to now.  The Top Runner
Program will pose an another challenge, but we are convinced that this new challenge will
rather stimulate their active efforts for technological progress.  Our dream is that all the
manufacturers will have achieved their target well ahead of the target year and say, “ What’s
next? ”
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Consumption & CO2 Emission
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Note 1: Nunclear power - 202 bil kWh; new energy sources - 6.79 mil kWh
Note 2: Nunclear power - 480 bil kWh; new energy sources - 19.1 mil kWh
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Law Concerning Rational Use Of Energy 
(1979)

Purpose :  Effective Use of Fuel Resources

Basic Guideline :  Announced by MITI Minister
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Growth in Final Energy Consumption 
by Sector
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Image of the Top-runner Method
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Targets for Energy Efficiency

* Base year:  1997 (automobiles:  1995)

Target 
year

Improvement 
of efficiency*

Air conditioner (heating & cooling)
Air conditioner (cooling only)
Television receivers
Video cassette recorders
Fluorescent lamp luminaries
Copying machines
Computers
Magnetic disc units
Gasoline-fueled passenger vehicles
Gasoline-fueled freight vehicles
(2.5 tons or below)
Diesel powered passenger vehicles
Diesel powered freight vehicles
(2.5 tons or below)
Refrigerators

2004/07
2007
2003
2003
2005
2006
2005
2005
2010
2010

2005
2005

2004

63%
14%
16%
59%
17%
30%
83%
78%
23%
13%

15%
7%

30%



Product data distribution and target value 
(air conditioners)
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How to Determine Whether the Target is 
Achieved or Not

: Energy efficiency of 
  existing products

: No. of units shipment
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The achievement of the target is determined by whether the sum of the difference in energy efficiency weighted 
by the number of units shipped within the product division is positive or negative.  In the figure above, if the sum 
F (=X1*Y1+X2*Y2+X3*Y3+X4*Y4) is negative (F<0), it is determined that the target is not achieved, while if the sum 
is positive (F>0), it is determined that the target is achieved.


