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Part III: Green Deal Type Policy to be Implemented in Japan 
 
Proposal of Policies for Promoting Energy Savings for Households in Japan 
Presentation by Prof. Ryuji Matsuhashi (Research Director, LCS /Professor, Dept. of Electrical 
Engineering and Information Systems, Graduate School of Engineering, The University of Tokyo) 
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Matsuhashi: Today I would like to talk about the proposals and policies for promoting energy saving for 
households.  Dr. Takase and Dr. Iwata and I have been engaged in this study. 
 
Overall, our question or position was how we can establish an affluent society with high energy efficiency, or low 
carbon society.  In order to achieve this, green innovation should be promoted.  In the green innovation, we 
should pursue economic efficiency of the system, by improving energy efficiency, and making the society low 
carbon.  This idea will lead us to realize an affluent low carbon society. 

 

Green innovation will be defined later on, but Schumpeter has said that there is product innovation, process 
innovation, market innovation, innovation in the supply chain and innovation on institutions and organizations.  
These 5 innovations are defined for Green Deal innovation.  The first two are on technology, for example the 
product definition for green innovation will be electric vehicles, photovoltaics or energy-saving electrical 
appliances and also batteries.  They are all becoming inexpensive nowadays so when they enter the end market 
or user's market at homes, their efficiency will be enhanced and that will lead to reducing emissions.  We feel 
that this is product innovation with a promising future. 
 
Process innovation involves industrial processes, rather than final energy consumption.  For example, iron and 
steel and cement and such energy-consuming industries will have chance for process innovation.  If they 
equipments were to be installed there, we could reduce emissions.  As Mr. Morikawa said, the energy saving law 
has been revised, and we have been promoting this energy saving since the 1970s so there is less domestic 
potential in this area.  However, there would be more potential for process innovation in overseas. 
 
As for market innovation, this could be seen as emission trading and also feed-in tariff systems.  These systems 
create new markets, and induce energy efficiency improvement as well as emission reduction.  The Green Deal 
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could be categorized into market innovation as well.  As for the innovation in supply chain, smart grid will be 
included which change the distribution of energy.  And here, we are talking about institutional and organizational 
innovations, such as top runner system in the energy saving law.  It is important to set new regulation by law, or 
to deregulate the old regulation, in order to activate new businesses in the field of energy efficiency improvement.  
So, also for the green innovation, it is important to combine 2 types of technological innovations and 3 types of 
non-technological innovations, and integrate. 

 

We want to define the term Green Growth, because it is generally understood to be deploying more renewable 
energy.  However we want to see it in a broader perspective and here we are saying that the Green Growth is to 
reduce the CO2 per GDP, while economic growth is sustained and employment is maintained.  We define 3 types 
of Green Growth.  Type 1 Green Growth is to diffuse efficient electric appliances, rooftop PV, etc. in residential 
sector.  By encouraging those diffusions, we can promote energy saving and emission cuts in homes and we 
could reduce CO2 per GDP, during sound economic growth.   
 
Next is Type 2 Green Growth, which is process innovation, as talked about earlier.  In the industry sectors that 
consume a lot of energy, we improve the process so that the CO2 per GDP in the industry sector will be improved, 
but in Japan I think the potential of this has been saturated.  However, I believe there is huge potential overseas.  
As for Type 3 Green Growth, what we are defining here is change in the economic structure, for example 
promoting ICT services, medical and social welfare, education, culture and sports, to dominate more proportion in 
the economic output.  These are the industries with low CO2 emissions per value-added production, so in the 
overall economic structure of Japan and other advanced countries, this will account for a larger portion, so that 
means if they grow, it will mean that this CO2 per GDP will be improved and so we identify this as Type 3 Green 
Growth. 
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And this following fact is quite interesting.  Nursing care is really a burden.  It takes up a lot of money, but this 
actually accounts for more than 1% of GDP, or 5 trillion yen, and this sector will grow in the future so what we 
need to do is to have more effective growth in order to produce more employment and also to cut CO2.  But 
today I'd like to focus on Type 1 Green Growth. 

 

Regarding Type 1 Green Growth, how could we become affluent under this situation?  There are many energy 
saving appliances, for example, if you were to introduce refrigerators, lifetime costs would reduce and the annual 
savings rate will be greater than annual payments on refrigerators so disposable income will be increased, and 
there would be an increased surplus and that could be used to purchase other goods and services.  With that, 
consumer satisfaction would grow so with this, the welfare value would grow so this is something that is common 
sense.  We made pictures and graphs to show this. 
 

As an example, if a consumer had an air conditioner produced in 1995 and a refrigerator produced in 1995, a 
single glass windows, and a passenger vehicle with low fuel economy, what we could do is to improve all this by 
introducing new appliances and systems of the year 2010.  If we replace refrigerator, air conditioner, lightings, 
car, window, insulation, and add solar PV and fuel cells (co-generation), energy consumption would fall by one 
quarter and that would be the case for Type 1 Green Growth. 
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Actually after I married, I bought a refrigerator and 20 years have passed since then, so if I change to a new type 
of refrigerator, I will be able to save 20,000 to 25,000 yen a year.  If we take that into consideration, this Type 1 
Green Growth has a lot of potential. 
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Now perhaps you are thinking that this would be able to be promoted without us doing anything, but it is not the 
case.  Perhaps you might think that people would just replace or renovate, so that they are able to reduce CO2 
and energy costs, and maintaining people's satisfaction at the same time.  There are a lot of measures that can do 
so, but these measures are not necessarily taken up by the consumers.  The reason is because we are a weak 
existence.  Actually we are tempted to postpone our decision and we are not fully rational and economic.  I 
myself have been using this old refrigerator for more than 20 years and it's not really energy efficient, but I still 
use it.  I will have to spend about 100,000 to 200,000 yen to buy a new refrigerator.  Although the energy 
efficiency may be high, there is this mottainai spirit which Ms. Maathai has been given a Nobel Peace Award for.  
Mottainai means it's a waste; there is a spirit of it will be a waste.  However, by using the old refrigerator it is a 
waste of money, so we have to overcome such a mentality and introduce more devices that have better lifecycle 
efficiency.  That is our challenge going forward. 
 

So in that respect the Green Deal system which the UK has introduced makes it possible for people to pay for the 
renovation from the electricity bills that they pay, so this is really a rational economy and this is really a good 
system. 
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How do we measure this kind limited rationality?  We built the i-cosmos system to measure electricity 
consumption in real time and store the data in the server, so that we can analyze them.  We would analyze all this 
information and find how limited rationality works, and the social mentality of being wasteful in buying new 
things, even it is profitable in a long run.  We have provided this system to several hundreds of households and 
we are trying to increase that number of households. 
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These are the number of local municipalities that joined our i-cosmos project.  This is the data of electricity 
consumption by refrigerators in five households.  The data is taken in every minute.  Not only refrigerators, but 
also air conditioners, televisions are measured.  And you can see that there is such a variance depending on the 
users, so monitoring systems using ICT should be utilized for every user and linked up with the Japanese Green 
Deal or the new system. 

 

Based on the Green Deal in the UK, we are now proposing to create Green Power Moderators.  By making this 
Green Power Moderator take action, we could perhaps accelerate our Green Growth of Type 1.  
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Based on the Green Deal system, as was explained by the presenters, the home energy assessment system will be 
utilized so that we can make a proposal, discuss the optimal device for each house and renewable energy, and if 
the household accepts it, it will be reflected in their electricity bill so the Green Deal system will be utilized here.  
However, in this scheme we would also like to use ICT such as i-cosmos.  And because of the reasons I will 
mention later, we will first prioritize electric appliances rather than insulation. 
 
A green moderator will make proposals for such devices such as refrigerators and other electrical appliances, but 
if we do that for each home, there will be variances but when we increase the number of such households then the 
errors of projections will decrease and the Green Power Moderator will be able to obtain stable profit through 
investments on such homes.  The initial investments will not be paid by the households but by the Green Power 
Moderator, but we have a system where they could recover the initial costs and so, for that system we have to 
mitigate the risk by increasing the portfolio in our study by accumulating about 1000 households.  In this case, 
the errors in projection will be reduced and so the Green Power Moderator will be able to see the cash flow 
through the energy conservation.  In order to achieve this, we have to carry out research to improve the system, 
which will be a diversion from the Green Deal, but this is one of the efforts we are carrying out at LCS. 
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Since the Great East Japan Earthquake and Tsunami, we have partnered with our cities and our local 
municipalities.  We have created a network for preventing blackouts.  We have cooperated with the municipal 
governments.  What is the result of this?   
 
Now we take in data for weather forecasts for LCS and we forecast electricity demand curve of, for example, 
TEPCO area for the next day.  We compare forecasted demand and supply capacity, and when there is possibility 
of blackouts, then LCS will inform the local municipality and the local municipality will inform the local residents 
through their emergency information system and they will call the residents’ mobile phones automatically.  For 
example, until 2pm the demand and supply situation will be constrained so please make efforts to save electricity.  
We have done that for two years and it has been effective.  In the future, the Green Power Moderator can do the 
similar role, which is to prevent the blackouts, as a part of its activities.   
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With regard to renewable energy, we have analyzed data of 12 wind farms in Tohoku, which has 10 sample per 
second, considering fluctuations at the wind farm.  We have to think about how to manage those fluctuations 
when renewable energy, such as solar and wind will increase. 
 
We converted the 10 sample per second data into frequency domain, and the fluctuation is shown in this graph.  
We measured the correlation coefficients of 12 wind farms, where the coefficients are from 0 to 1.  This is 40 
minutes and this is shorter than 40 minutes and the correlation is almost zero here, showing 12 wind farms are 
generating electricity without any correlation in the short time span. This means that we need to do a load 
frequency control (LFC), which means to control frequency.  Since these 12 wind farms generate without 
correlation in the short time span, we can expect smoothing effect when we treat 12 wind farms, and more in the 
actual management, all together.  On the other hand, if we look in the longer time span, such as a season, the 
correlation factor is very high.  This means that all wind farms works in very similar way.  Then this would 
cause a ramp event which is quite dangerous for the operation of electric system.  As such, we are now trying to 
develop a model to predict ramp events.  
 
This is the hour in terms of time. There are ramp events, especially a ramp down event, where in a short time the 
output at the wind farms plunges all together.  This would lead to a blackout if an alternative energy cannot back 
up.  Perhaps by using batteries or a system of vehicles to get home, for example electric cars, i.e., by reducing 
the demand, we might be able to help this situation even if we have a lot of renewable energy.  We now have 
some hope to predict ramp events, particularly for ramp down events and so we can attempt to ease the constraint 
in balance of supply and demand.  We are thinking this function of managing the demand in the electric system 
with a lot of renewable energy, as one of the functions for Green Power Moderators. 
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Green Power Moderated by using the ICT network will be introducing energy saving facilities at homes and we 
want to introduce the Green Deal scheme through this.  Electric power companies can also be helped in this 
system.  After a disaster of Great East Japan Earthquake in 2011, it is difficult for them to invest in new electric 
power plants and facilities.  In 2016, the retail sales market of electricity will be liberalized.  As such, new 
investment is going to be difficult.  Under this Green Power Moderator system, electric power companies may 
also take advantage of energy saving when electricity supply and demand is stringent, and with that, homes would 
also become energy efficient.  Overall we are trying to promote Type 1 Green Growth strategies but the real issue 
is the financing system for the Green Deal. 
 

This is to show the feature of our economic and electricity system models.  We are yet to complete the economic 
model based on limited rationale, so we are now developing it so that we can introduce the Green Deal and verify 
its effectiveness so that we can send information to the general public.   
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This is only a result from test calculation, but if the Green Deal is implemented and energy is saved, people with 
an income of 5 million yen per year could save about 45,000 yen per year.  We are improving this model and so 
we have to develop these new models. 

 

Our question is how to establish a Japanese version of the Green Deal.  We have two proposals.  One is, as Dr. 
Takase was saying, the J-Credit System could possibly be utilized.  The reason we say so is because, as was 
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explained by the British presenters, we have to protect our consumers and we have to establish this accreditation 
system and methodologies.  In order to achieve this Green Deal system we need to build a big infrastructure.  
However, in the case of Japan, I do not believe that many administrators can be utilized to make this legal system 
and implementation system, because of the after-effects of the disasters.  It is not going to be easy for us.  What 
we should do is to improve and utilize the existing infrastructure.  In that respect, the J-Credit System has long 
history and successful experiences, not only as J-Credit, but since the time the system was called JVER and 
Domestic Credit.  We also have a system of accreditation and methodologies for this J-Credit System, so we 
could easily introduce them to the Green Deal. 
 
In providing finance similar to the Green Deal, we have to make a large increase, so we have to carry out an 
analysis and identify the problems and overcome them.  We therefore want to think about asking the operators to 
come up with a prototype.  The good feature of this program type project in the J-Credit scheme is that, we can 
start from 5 or 10 households, and increase the boundaries.  As such, that J-Credit System program type could 
also be utilized and I think that could be quite interesting. 
 
Ms. Masuda of the Ministry of Environment talked about this Home Energy Assessment scheme.  This system 
can also be used for the Green Deal.  This is very close to the Green Deal.  The J-Credit System is to deploy a 
certain product or appliance to many households, but in this Household Energy Assessment, each household will 
be assessed totally, and measures to improve energy efficiency for that certain household will be suggested.  
Therefore, this is also quite close to the British original Green Deal system.  The Ministry of Environment is now 
promoting this energy assessment system, and it is possible for the MOE to expand this scheme, and include the 
type of finance scheme that has Green Deal elements. 
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The MLIT has explained about insulations and also making houses more energy-efficient.  I am not going to 
explain in detail about this, but in Japan one of the reasons it is difficult to insulate houses is because the life cycle 
is short, as was explained by the British presenters.  They have many homes that are more than 100 years old, but 
in Japan, most of detached houses only have a life of 30 to 40 years so if they carried out reforms for insulation 
they might not be able to recover the investment.  Dr. Shuzo Murakami and Dr. Sakamoto are experts in housing 
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energy efficiency.  They are stepping up insulation, which is good for health reasons and is good for longevity, 
by emphasizing and increasing the use of insulation.  It could be beneficial to health there could be less heat 
shock there will be less cardiovascular diseases because of the heat shock, and Dr. Murakami and his colleagues 
are currently analyzing this.  This is a non-entity benefit, so we must make it more obvious.  If we could link it 
up with monetary benefits, this insulation of homes, especially for the existing buildings can be carried out and I 
think that is a possibility going forward.  With that, if we could mix the Green Deal financial system into that 
system, then I am sure that it could contribute to greater energy saving and also great health benefits to the people. 

 

Those are the things that we are thinking.  We would like to cross over various ministries and other 
administrative bodies to create a new Japanese version of the Green Deal.  Thank you very much. 
 
 
Q&A session 
Question: I have a question for Mr. Morikawa of METI.  With regard to the profitability of the energy 
conservation measures, I believe that you are considering IRR (internal rate of return).  But the rate of discount 
can have strong impact on the net present value.  What kind of discount rate do you use, and would you explain 
how did you choose it?  For example, I heard that SMEs can replace the boilers to the efficient ones because of 
short payback time. 
 
Morikawa: Thank you very much for your question.  I myself am not in charge of energy conservation policies, 
which really does not qualify me to give an answer about the question on discount rate. 
 
Suppose that SME is considering replacement of a boiler.  How do they decide if they will replace or not 
regarding payback period?  They first have to purchase a boiler, and for them to purchase a higher performance 


