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We heard shortly ago from Michael Kuhndt 
an international perspective of what businesses 
can do for a sustainable society, and especially he 
spoke of poverty problems and social problems 
in developing countries. We heard about some 
business models in which businesses are trying 
to do something about environmental problems 
via markets and profitability. And, he spoke 
about what sort of roles that business is playing 
in a sustainable society. My presentation will be 
about our research project -- the BSS project that 
looked at business for a sustainable society over 
the past three years -- and what sort of new busi-
ness models must be developed. I want to bring 
all of that together under the single perspective 
of how we should connect and develop the re-
search results of our BSS project. 

Right now, our researchers are summarizing 
their work in the BSS project and we hope to an-
nounce reports to everyone sometime in March, 

so I will be giving an interim report today.

Within an international context, today’s theme 
of “sustainable consumption and production” 
began, as you well know, at the Earth Summit 
(United Nations Conference on Environment and 
Development) of 1992. From that came Agenda 
21, which spelled out thoughts and ideas on 
changing economic activities and consumption 
and production patterns, which have a serious 
impact on the environment. In order to study 
how to change those production and consumption 
patterns into sustainable systems, the Johannes-
burg Summit of 2003 came out with a ten-year 
framework of programs on sustainable consump-
tion and production for developed countries to 
promote. Moreover, the Marrakech Process that 
Michael Kuhndt spoke about earlier added activi-
ties that support developing nations via interna-
tional cooperation. 

Of course, the Kansai Research Centre should 
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1. Sustainable Production and 
Consumption (International)

• 1992 Earth Summit (UNCED), Rio de Janeiro (Brazil)
“Agenda 21”
Changes in Production and Consumption Patterns

• 2002   Johannesburg Summit (WSSD), Johannesburg
(South Africa)
“10-Year framework of programmes on

sustainable consumption and production patterns”
“Marrakech Process”

• 2004    G8 Summit, Sea Island (USA)
“ 3R Initiative”
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basically propose business models that enable 
sustainable consumption and production, that is 
to say, a sustainable society, by making policy 
proposals to Asia. Today, however, I would like 
to report results from research into Japan.

While international plans and projects are un-
derway for sustainable production and consump-
tion, former Prime Minister Koizumi of Japan, 
as you know, reported at the 2004 G8 Summit in 
Sea Island, USA, Japan’s launch of a 3R Initiative 
as an international contribution and the holding 
of regular annual meetings since 2005. 

Japan has adopted a Fundamental Plan for 
Establishing a Sound Material-Cycle Society in 
2003 to materialize the program of sustainable 
consumption and production set forth in the Fun-
damental Law for Establishing a Sound Material-
Cycle Society enacted in 2000. This Fundamental 
Plan is a 10-year plan starting in 2000 and ending 
in 2010, therefore Japan used it as the framework 
plan at the Johannesburg Summit. As you al-
ready know, this Fundamental Plan targets about 
twice the resource productivity, about twice the 
cyclical use rate and about half the final disposal 
volume. And, as I mentioned earlier, since 2005, 
conferences on the 3R Initiative have been held 
on the international level given the nation’s expe-
rience with these activities. 

Along these lines, the issue of reducing envi-

ronmental load in economic activities today lies 
basically on the supply side -- production. Given 
that, amongst the various types of economic ac-
tivities, environmental load is the highest in pro-
duction activities. The Ministry of the Environ-
ment and the Ministry of Economy, Trade and 
Industry are implementing programs to reduce 
the environmental load of business by promoting 
policies on environmental business and environ-
mental management, which you would hear later. 

In that, they are promoting, first and foremost, 
product improvements shown here as Type 1 
and product redesign shown here as Type 2, 
which is referred to as “design for the environ-
ment,” or DfE. At the center of our research is 
the application of innovation to production and 
production processes aimed at simultaneously 
reducing environmental load little by little not 
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2. Sustainable Production and 
Consumption (Domestic)

• 2000   Fundamental Law for Establishing a  
Sound Material-Cycle Society

• 2003   Fundamental Plan for Establishing 
a Sound Material-Cycle Society
� Johannesburg "10 Year Framework “

• 2005- 3R Initiative
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��PSS and System Innovation

Brezet, J.C., et al, 2001, The Design of Eco-Efficient Services

Slide ④

5

Definition of System Innovation
System Innovations for Sustainability: 
a set of innovations that provide a service in 
a novel way or offer new services, 
involving a new logic (guiding principle) and 
new types of practice, and 
giving rise to a step change in several of the 
dimensions of sustainability

M. Weber, et al., 2006, System Innovations in Innovation 
Systems, Chapter 35 of “Perspectives on Radical Changes to 
Sustainable Consumption and Production”, Proceedings of 
SCORE Workshop April 2006
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just on the supply side but also on the demand 
side, by changing how products are sold on the 
market, or, in other words, by changing market 
systems to low environmental load. To do that, 
it is necessary to revolutionize how products are 
sold and purchased, and supply also services and 
functions as opposed to selling products. That is 
the function innovation of Type 3 here, at which 
stage environmental load is reduced in new 
ways, that being to sell services and functions 
rather than products. In engineering terms, our 
research looked at dematerialization that enables 
environmental load reduction and resource con-
servation, while still ensuring economic activity. 

This same research has been done in Europe 
and the USA since about the mid 1980s. Europe 
promoted research into mainly Product Service 
Systems (PSS), while the USA delved into func-
tion innovation as a business model known as 
“servicizing.” Accordingly, research is transition-
ing from the function innovation of Type 3 to 
the system innovation of Type 4. Core research 
is starting to look at what new systems can be 
applied to current market systems, or, in other 
words, how to change our socio-economic sys-
tems. From the viewpoint of current research, it 
is a considerable jump to go from function inno-
vation to system innovation. They say a revolu-
tion is needed to move to the next stage.　

Two noted persons by the name of Abernathy 
and Clark gave a straightforward representation 
of this by classifying innovation into categories. 
According to them, there are four innovation 
categories, drawn from dual vertical axes for 
current markets and current customers, and 
the development of new market relations and 
customers, and dual horizontal axes for current 
technologies and new technologies. If, in the cur-
rent market, current customers are partnered 
with current technologies, the only direction is to 
gradually improve the environment and develop 

new business. Using existing technologies to 
build new customer relations or create new mar-
kets is, in a certain sense, tantamount to a niche 
market. This is not the big jump I was talking 
about earlier, therefore it will not play that big of 
a role. In contrast to that, supplying new technol-
ogies to current markets and current customers 
is, in a certain sense, tantamount to technological 
innovation, but it won’t work. System innovation 
is about how to create new markets and find 
new customers for new technologies. This is an 
important part of system innovation. Abernathy 
and Clark classified it as the creation of an archi-
tectural market. For this reason, as I said earlier, 
research must not delve solely into the supply 
side, but also include the demand side. As one 
area of basic research for bridging this divide, we 
have studied potential business models that will 
accompany this function innovation. 

As I just explained, system innovation is de-
fined as the creation of markets that provide new 
products and services that can radically change 
society to a new dimension. And, it is important 
to create new logic and practices for that mar-
ket. In our research, we sampled and identified 
new business models that accompany function in-
novation. 

Two environmental problems that require 
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� Supply side (Producer) oriented
Environmental business, environmental  management

� Importance of demand side (consumption)
Production (Supply)�Consumption (Demand)

Market System �Way of Selling/Buying

� System
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urgent address at the beginning of the 21st cen-
tury are global warming and waste. With global 
warming, it is a question of stopping it all togeth-
er or trying to stabilize climate change. Later 
today, Mr. Kamagata of the Ministry of the Envi-
ronment will explain various policies, but in order 
to build a low carbon society, it is up to industry 
and business to build new business models and 
develop markets. As for the other major problem, 
the question is how to build a recycling-oriented 
society that can deal with waste. Later today, Dr. 
Ikeda of the Ministry of Economy, Trade and In-
dustry will speak about individual policies.

This Business for Sustainable Society (BSS) 
project looked for ways for industry and business 
to contribute to solutions to the urgent problems 
of global warming and waste, and what sort of 
business models were needed to enable those 
contributions. To do this, we not only looked at 
business models of individual companies but also 
business for wide areas and communities. One of 
these was the environmental business. This did 
not focus on not only markets but also on ways 
to develop environmental community business in 
today’s socio-economics. Mr. Yasuhiro Kanda will 
talk about this later today. 

As for eco-industrial clusters that served as 
the theme for our International Workshop last 
autumn, everyone knows about Japan’s eco-town 

policy. Dr. Ikeda will speak about this later, but 
Japan’s eco-towns are industrial parks that try to 
reduce environmental load mainly of the manu-
facturing industry. However, when considering 
development in Asia, the manufacturing industry 
is not always the focal point. Still yet, the core 
is the primary industries of agriculture, forestry 
and fishery. Nevertheless, these industries are 
in gradually decline and, as rural populations 
migrate to urban areas along with an economic 
development, various employment problems are 
arising. Therefore, when thinking along the lines 
of eco-industrial clusters in Asia, we did case 
studies in Vietnam, Thailand and India to identify 
the potential of Asian eco-towns at the point of 
interface, that is to say, the boundary between 
agricultural villages and urban areas, and moun-
tainous regions and urban areas. Our research is 
looking at what business and industrial activities 
have been geographically developed outside of 
market areas. 

One of the main subjects to be talked about to-
day will be how to reduce CO2 emissions for a 
low carbon society and how to build business 
models that fix global warming. Mr. Yusuke Mat-
suo is researching this. Another business model 
that we have researched is Product Service Sys-
tems (PSS) that aim to reduce waste, minimize 
environmental load and conserve resources. As a 
part of that, it is very important to sample and 
identify current business models in Japan and de-
termine what is available for application to new 
systems. 

As I have pointed out, we have two primary 
research themes. One researches PSSs and simi-
lar business models that focus on waste problems 
and dematerialize resources, in order to find 
ways to contribute to a sustainable society. The 
other, written here, looks at how resulting envi-
ronmental load, especially CO2 can be dealt with 
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4. Research at KRC

Global Warming Issues

(Low Carbon Society) 
Waste issues

(Sound Material Cycle Society)

(Depletion of Energy and Resources)

(Business for Sustainable Society Project)

Environmental Business + Eco-Industrial Cluster

Today's urgent environmental problems

Depletion of places for wasted heat and wasted materials (J.K. Galbraith)

Low carbon 
solution business model 

Environmentally-sound
business model of PSS 
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in community models. 

These results are announced every year at 
International Symposiums and Workshops that 
we have staged. Here at the bottom is one I 
mentioned earlier: an International Workshop on 
“Eco-Industrial Clusters Leading to Sustainable 
Local Development of Asia” headed up by Senior 
Policy Researcher Dr. Anbumozhi and held just 
last autumn. Last year, we conducted and shared 
research into the environmental business for 
regenerating local society and, the year before 
that, PSS and sustainability visions and the envi-
ronmental business, for the purpose of fomenting 
exchange amongst developed countries.  

Therefore, to begin with, I would like to talk 
about the research we promoted that focused on 
the solution business for global warming. 

When we thought about sustainable social sys-
tems and global warming, the severity of the sit-
uation came to mind, given that the Stan Report, 
James Lovelock’s The Revenge of Gaia and Al 
Gore’s “An Inconvenient Truth” are widely 
known. We also thought about whether Japan 
can attain sustainable development using the cur-
rent business-as-usual approach; sustainability in 
the year 2100 cannot be achieved without reduc-
ing CO2 emissions by 50% , which actually needs 
to be reduced by 80% . Keeping in mind to a cer-
tain degree that it cannot be achieved, we began 
thinking about what technologies and social sys-
tems could lower environmental load and enable 
us to attain sustainability. 

For starters, we used simulations to hypoth-
esize technologies of low environmental load and 
created some visions from there. Then, we pin-
pointed a few global warming solution businesses 
to fill the gaps. Within that, the energy issue is 
something that needed dealing with, so we raised 
six business models. When it comes to energy, 
models must be built for the home sector, for the 
transportation sector and obviously for the en-
ergy supply sector. 

One proposal that came forth for the home sec-
tor was “household ESCO business by financial 

BSS research goal and relationships between research themes

Identify how business/industry can realise 
a sustainable society

BM Research with PSS
(Product Service System)
BM Research with PSS

(Product Service System)

�Research on the policy measures 
to promote community business (CB)

for the environment 

�Review of policy trends in PSS 

LIS Research through 
examining the image 

of a sustainable society

LIS Research through 
examining the image 

of a sustainable society

M
ain  Research  

A
ssociate research 

&
 review

  

�Research on strategic approaches 
for local/regional development 

through agro-eco-industrial clusters 
in urban-rural fringe areas

�Review on the response of industry 
and business in the Kansai region 

to global environmental issues

Theoretical approach
Practical approach

(Business model approach)
BM Research

(Local society model approach)
LIS Research
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• International Workshop 2004 on "Business and the Environment"
"Environmentally-sound Business Model - Potential of PSS for Sustainable 
Production, Consumption and Supply Chain" (16 November , 2004)

• International Symposium 2004 on "Business and the Environment"
"Prospective Directions of Sustainable Society - Roles and Possibilities of 
Industry, Technology and Community" (17 November, 2004) 

• International Workshop 2005 on "Business and the Environment"
" Businesses for a Reduce-Reuse-Recycle Economy: Current Status and 

Future Prospects -A Japanese and German Dialogue- " 
(22 November, 2005) 

• International Symposium 2005 on "Business and the Environment "
" Environmental Business for Regenerating Local Society "

(3 February, 2006) 

• International Workshop 2006 on "Business and the Environment "
" Eco-Industrial Clusters Leading to Sustainable Local Development of Asia 
Experiences of India, Thailand, Viet Nam and Japan " (26 October, 2006) 
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services”. Many ESCO business models for indus-
try have been seen to date, so there is a pretty 
good market. As I will show you later, ESCO 
projects are being studied and implemented from 
a PSS perspective because of their potential. The 
idea here is to promote this in the home, and 
how to introduce energy-saving equipments to 
general household is an issue. Because it will be 
expensive no matter which they choose, efforts 
will be needed to diffuse this model. The truth of 
the matter is that several banks are shaping this 
business model into something feasible. 

The second business model is for the people 
transportation sector and logistical transporta-
tion sector. A meaningful system for people to 
move about traffic is the community rent-a-cycle 
business. It proposes a way to provide low envi-

ronmental impact bicycles between public trans-
portation and one’s home. This business model is 
your typical “bicycle rentals” or “call-for-cycles” 
business, but it proposes an IT connection. To 
develop this model for Japan, a joint study group 
with Hanshin Railway and Hankyu Railway is 
looking to tailor the model further and little by 
little put it to use.

For the logistical transportation sector, a “busi-
ness scheme for on-demand car and on-demand 
cargo” has been proposed. It matches shippers 
and deliveries on-demand in order to enhance 
loading efficiency. By enhancing loading efficien-
cy, it should be possible to reduce vehicle traffic. 

Three proposals have been raised for the 
energy supply sector. The first is to convert 
waste into biogas, so, after waste is collected, it 
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Locally circulated waste treatment/ bio-gas supply business 
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is converted into biogas instead of incinerating 
or burying as is usually done. As you probably 
know, used tempura oil is refined into bio-diesel 
fuel in Kyoto city, but the glycerine by-product 
is a serious issue standing in the way of wide-
spread development. Biogas is a good solution 
to this glycerine issue. By injecting glycerine 
into raw waste, eight time more methane gas 
than usual is produced. Using these principles, a 
comprehensive biomass business can be created 
by making bio-diesel from used tempura oil and 
fermenting methane gas by injecting into raw 
waste the glycerine that is generated in the bio-
diesel process. In Kyoto, the municipal govern-
ment is spearheading this project, but a council 
was launched into a consortium for developing 
and supplying biogas. With this as a reference, 
research continues into what business can do 
with this idea. 

The second is a power retailing scheme with a 
premium for natural energy. This business model 
guarantees the supporting power generation per-
formance needed to do business while emphasiz-
ing green power certification. 

The third is a wood biomass business that 
manages biomass resources from wood waste by 
promoting environmental education and forest 
management. 

In each of these cases, both the household 
ESCO business and personal transportation of 
the community rent-a-cycle system assume, rent-
al, leasing and IT are the pretext. With the car 
and cargo on-demand business, the recycling 
business that converts waste into resources and 
wood biomass business of resource management, 
the business aims to reduce environmental load 
via CO2 reductions, but they are in fact PSS or 
servicizing concepts, as well. Amongst the low 
carbon businesses, servicizing concepts show 
signs of growth potential. 

The first thing we thought of in applying this 
PSS business model was to define it. This slide 
gives the definition set forth by the Dutch gov-
ernment. Considering that there was something 
wrong with this definition, we did some research 
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Scheme of environmental education/ forest management/ 

biomass resources management business
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6�Environmentally-Sound 
Business Model of PSS
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and defined product service systems and servi-
cizing in a new PSS-Servicizing business model. 

Already, servicizing and PSS businesses, such 
as those shown here, have been developed even 
though they were not based on the previous 
definition, so we thought of eliminating them 
from the study. However, some researchers call 
them PSS, yet they generally do not fit the PSS 
definition. But, let me just reiterate that mean-
ing: a “pure service” based on performance such 
as waste management and recycling, ESCO en-
ergy service. As energy itself is not a product, it 
doesn’t fall within sophisticated combinations of 
products and services. But we plan to include it 
in our categories by redefining it as PSS. 

On recycling business models, this definition 
also includes businesses that do recycling of some 

sort by adding new manufacturing processes to 
discarded resources. 

After that, we attempted to categorize things 
in diverse ways as shown here and then studied 
business models in Japan to see which actually 
exist and fit into these categories. Literature 
surveys were the basic approach, and about 90 
cases were identified.

A product lifecycle starts with a resource seg-
ment, then is manufactured and, then, the farther 
one goes in this direction, it nears consumption. 
This is close to a B-to-B business model, while 
this one is close to a B-to-C model. What is very 
peculiar here is that, in Japan, the manufacturing 
stage of the B-to-B business model is actually de-
veloped as a PSS. In comparison to that, business 
models centered on materials or, more specifi-
cally, PSS business models for chemical manage-

1

Categorization of PSSs & allied business models

Service 
substituting 
product

PSSs

Leasing
Renting

Individual useUse 
oriented

Extended 
guarantees
Repair services
Upgrading

Product life 
extension

Take-back
Reuse &recycle

Product take-backProduct 
oriented

Service in 
addition to 
product

Sharing
Pooling

Joint use

Recycling& 
remanufacturing

Allied 
Business 
Models

Logistics
Efficiency 
service
E-commerce
Matching

Efficiency supply

Performance-
based

IT 
dematerialization

Result 
oriented
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Results of case search: 
distribution of PSS cases by industry
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Note: According to industrial categorization of "Shikihou", each
business case was classified. Business cases that are not listed on
Shikihou were clarified according to their core business activity. If the
business case are involved with more than two enterprises, an
enterprise that is likely to operate the business activitity was chosen.
Others include research institutes, municipalities, public associations,
and foundations.

The Number of Business cases

sales service

���

More than 90 cases identified
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Product service systems & 
allied business models

• Performance-based “pure services”
– Waste management 
– Energy services 
– Logistics management

• Recycling/remanufacturing-based business 
models
– The introduction of a collection or re-processing 

service at end-of-life allows a waste to be transformed 
to a new product.

– E.g., collection of food waste + composting�
compost

called PSSs by some researchers, but 
the lack of a product creates an awkward 
fit with the PSS definition

OLD MODEL
End-of-life�disposal

for example:
waste food�incineration

NEW MODEL
End-of-life�collection�new production 
process�new product
For example:
waste food � collection � composting�
vegetables & compost
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Product service systems & 
allied business models 

a combination of
products and services AND The definition does not  

assume or require that PSSs 
are environmentally superior or 
that they result from a particular 
innovation process

*Policy Document on 
Environment and Economy, 
Government of the 
Netherlands 

That this combination can be
offered for sale

The definition requires. . .

BUT

Traditional PSSs: Rent-a-car 
sento • coin laundry

“New” PSSs: car-sharing
Chemical management •
electronics leasing & takeback Our focus

• Product Service Systems are:
– “a marketable set of products and 

services capable of jointly fulfilling a user’s 
‘need’” *
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ment or resource management services, are not 
done like in the West. 

Nonetheless, looking back over these three 
years, several business models that did not ap-
pear anywhere in literature at first have gradual-
ly sprung up in Japan. This is how we were able 
to get a picture of the PSS development in Japan.

In any case, as you well know, the original PSS 
model is not meant to reduce environmental load. 
Consequently, we had to identify amongst them 
green PSSs that reduced environmental load by 
conserving resources or working with waste. 
These are called “green PSSs” or “green serviciz-
ing.” Our job is to identify these business models 
and provide support in some way by finding a 
link to system innovation. 

To identify these business models, we exam-
ined the business characteristics and features of 
90 cases that were launched as original PSS, for 
the potential for reducing environmental load. To 
identify the business in general, driving factors 
and barriers for the PSS as a business success, 
business performance as indicated by earnings 
made from the introduction of the PSS model, 
customers, market information and so forth, we 
selectively surveyed and interviewed the busi-
nesses. We scored these businesses and selected 
25 green PSSs. 

Looked at firstly in terms of business profile, 
the performance-oriented PSS models such as 
ESCO, third party logistics and water conserva-
tion services grew each unto itself and developed 
a considerably large market. However, because 
of a shortage of specialized human resources, fu-
ture growth is not expected. 

With PSS models that involved product rentals 
or leasing, we actually looked at the Home Ap-
pliance Recycle Law and several other laws and 
regulations. As for the existence or non-existence 
of a regulatory system, if one complies with the 
system, OK, but if one violates the system, then 

business could conceivably lose market share. 
Accordingly, with a business mindset aimed at 
capturing market share and drawing custom-
ers, and by observing the regulatory system, the 
product rental and lease market has come to be. 
Moreover, through our research, we have dis-
covered that servicizing and PSS businesses that 
have foreseen potential regulations and taken 
steps prior to those regulations ever coming to 
be have emerged in Japan. 

Another Japanese characteristic that differs 
from other countries is that, if such businesses 
attain a discrete level of success, what was start-
ed by the parent company is eventually spun 
off as a subsidiary. In Europe and the USA, and 
particularly in the USA, PSS models are basically 
outsourced and the general practice is for a ca-
pable specialist to create and pioneer the market 
while the parent company watches performance. 
However, our analyses showed that, in Japan, the 
business is started within the company and, only 
after it is established as a successful business, is 
it spun off as a subsidiary. 

We, therefore, scored this business style for its 
reduction of environmental load in comparison 
to business-as-usual practices in order to analyze 
the sustainability of the PSS models. From the 
analyses of sustainability and business character-
istics, we ultimately focused on seven categories 
by selecting green PSS models that balanced 
both the environment and economics.

Of these seven categories, the three perfor-
mance-based business areas I mentioned earlier 
as having future potential – namely, ESCO, third 
party logistic and water conservation services 
-- have been partly outsourced and have started 
to develop considerable markets on their own. 
Furthermore, their future potential in our coun-
try is believed high. Nonetheless, as I mentioned 
earlier, one obstacle to future market growth 
that we encountered was the shortage of human 
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resources for these fields. 
Another conclusion we made was the reason 

why these three performance-based PSS models 
were growing in Japan was that all three actu-
ally reduced costs and increased earnings while 
also reducing environmental load. These three 
models can be judged PSSs that have attained 
eco-efficiency on a balance of the environment 
and economics. 

Unfortunately, any further promotion of these 
businesses must deal with the shortage of hu-
man resources and promotional strategies. In 
short, because they are performance-based, they 
must guarantee their performance. What provi-
sions should they make and what business mod-
els should they create in the event they cannot 
guarantee performance? And, what kind of policy 
support should be provided? As a part of this 
research, we are looking at the tax code as to 
whether ordinary tax rates should be applied to 
profits off of PSS efforts or whether rates should 
be set lower in order to encourage business of 
low environmental load. 

Moreover, for these PSS models to create mar-
kets more effectively, they need to target urban 
areas where businesses and population concen-
trate. Because the markets are larger, the PSS 
business has a better chance at being successful. 

In contrast, this has not always been effective 
for PSS models aimed at product rentals and 

maintenance. For the rental business to exist, 
given that it is ultimately a secondary or used 
product market, products must be durable, but 
the design-for-the-environment initiative that re-
duces inherent environmental load while enhanc-
ing durability is not working. In product rental 
PSSs, durability enhancement is hindering prod-
uct redesign. 

Also, customers on the whole have yet to un-
derstand PSSs. To foment understanding with 
customers, beneficiaries and the demand side in 
general, greater public relations on the total cost 
approach and policy are needed. 

Moreover, as I said earlier, often PSS models 
are spun off as subsidiaries; they are not devel-
oped through outsourcing in Japan. Nevertheless, 
public procurements have started using private 
finance initiatives or PFI, outsourcing and outside 
contracting. In this area, public procurements 
and open bidding need to prioritize models of 
low environmental load by encouraging greater 
environment-friendly bidding within PFIs. From 
actual interviews, it was learned that those kinds 
of contracts are not currently used or the con-
tracted period is too short. 

Accordingly, when casting our thoughts to-
wards systems and regulations, environment-
friendly PSS businesses that reduce environmen-
tal load through business must be developed in 
order to aggressively promote outsourcing and 
green procurement. We are just now identifying 
businesses for a future sustainable society. We 
will include in our final reports policy proposals 
that will suggest how to further develop these 
possibilities. 

What I have presented today are just tentative 
conclusions. Thank you for your attention.
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Perspectives of Socio-Economic 
System Innovation

- Messages from BSS Research Project-

Acting Project Leader, Business for Sustainable 
Society (BSS) Project, IGES Kansai Research Centre 

(Professor, Doshisha University)

Takashi Gunjima

IGES International Symposium on 
Business and the Environment

2007.1.17
�FYI; Translated by Secretariat�
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1. Sustainable Production and 
Consumption (International)

• 1992 Earth Summit (UNCED), Rio de Janeiro (Brazil)
“Agenda 21”
Changes in Production and Consumption Patterns

• 2002   Johannesburg Summit (WSSD), Johannesburg
(South Africa)
“10-Year framework of programmes on

sustainable consumption and production patterns”
“Marrakech Process”

• 2004    G8 Summit, Sea Island (USA)
“ 3R Initiative”
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2. Sustainable Production and 
Consumption (Domestic)

• 2000   Fundamental Law for Establishing a  
Sound Material-Cycle Society

• 2003   Fundamental Plan for Establishing 
a Sound Material-Cycle Society
� Johannesburg "10 Year Framework “

• 2005- 3R Initiative

Slide ③
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PSS and System Innovation

Brezet, J.C., et al, 2001, The Design of Eco-Efficient Services

Slide ④
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Definition of System Innovation
System Innovations for Sustainability: 
a set of innovations that provide a service in 
a novel way or offer new services, 
involving a new logic (guiding principle) and 
new types of practice, and 
giving rise to a step change in several of the 
dimensions of sustainability

M. Weber, et al., 2006, System Innovations in Innovation 
Systems, Chapter 35 of “Perspectives on Radical Changes to 
Sustainable Consumption and Production”, Proceedings of 
SCORE Workshop April 2006

Slide ⑤
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� Supply side (Producer) oriented
Environmental business, environmental  management

� Importance of demand side (consumption)
Production (Supply)�Consumption (Demand)

Market System �Way of Selling/Buying

� System
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4. Research at KRC

Global Warming Issues

(Low Carbon Society) 
Waste issues

(Sound Material Cycle Society)

(Depletion of Energy and Resources)

(Business for Sustainable Society Project)

Environmental Business + Eco-Industrial Cluster

Today's urgent environmental problems

Depletion of places for wasted heat and wasted materials (J.K. Galbraith)

Low carbon 
solution business model 

Environmentally-sound
business model of PSS 

Slide ⑦

BSS research goal and relationships between research themes

Identify how business/industry can realise 
a sustainable society

BM Research with PSS
(Product Service System)
BM Research with PSS

(Product Service System)

�Research on the policy measures 
to promote community business (CB)

for the environment 

�Review of policy trends in PSS 

LIS Research through 
examining the image 

of a sustainable society

LIS Research through 
examining the image 

of a sustainable society

M
ain  Research  

A
ssociate research 

&
 review

  

�Research on strategic approaches 
for local/regional development 

through agro-eco-industrial clusters 
in urban-rural fringe areas

�Review on the response of industry 
and business in the Kansai region 

to global environmental issues

Theoretical approach
Practical approach

(Business model approach)
BM Research

(Local society model approach)
LIS Research

8
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• International Workshop 2004 on "Business and the Environment"
"Environmentally-sound Business Model - Potential of PSS for Sustainable 
Production, Consumption and Supply Chain" (16 November , 2004)

• International Symposium 2004 on "Business and the Environment"
"Prospective Directions of Sustainable Society - Roles and Possibilities of 
Industry, Technology and Community" (17 November, 2004) 

• International Workshop 2005 on "Business and the Environment"
" Businesses for a Reduce-Reuse-Recycle Economy: Current Status and 

Future Prospects -A Japanese and German Dialogue- " 
(22 November, 2005) 

• International Symposium 2005 on "Business and the Environment "
" Environmental Business for Regenerating Local Society "

(3 February, 2006) 

• International Workshop 2006 on "Business and the Environment "
" Eco-Industrial Clusters Leading to Sustainable Local Development of Asia 
Experiences of India, Thailand, Viet Nam and Japan " (26 October, 2006) 
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5�Low Carbon Solution
Business Model 
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Households ESCO business by financial services

��������ESCO��

����

ESCO
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����
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IT utilized community rent a cycle business
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Business scheme of demand car and demand cargo

����
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Locally circulated waste treatment/ bio-gas supply business 
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Scheme of power retailing with a premium for natural energy
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Scheme of environmental education/ forest management/ 

biomass resources management business

�����������������

���4700���
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6�Environmentally-Sound 
Business Model of PSS
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Product service systems & 
allied business models 

a combination of
products and services AND The definition does not  

assume or require that PSSs 
are environmentally superior or 
that they result from a particular 
innovation process

*Policy Document on 
Environment and Economy, 
Government of the 
Netherlands 

That this combination can be
offered for sale

The definition requires. . .

BUT

Traditional PSSs: Rent-a-car 
sento • coin laundry

“New” PSSs: car-sharing
Chemical management •
electronics leasing & takeback Our focus

• Product Service Systems are:
– “a marketable set of products and 

services capable of jointly fulfilling a user’s 
‘need’” *
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Product service systems & 
allied business models

• Performance-based “pure services”
– Waste management 
– Energy services 
– Logistics management

• Recycling/remanufacturing-based business 
models
– The introduction of a collection or re-processing 

service at end-of-life allows a waste to be transformed 
to a new product.

– E.g., collection of food waste + composting�
compost

called PSSs by some researchers, but 
the lack of a product creates an awkward 
fit with the PSS definition

OLD MODEL
End-of-life�disposal

for example:
waste food�incineration

NEW MODEL
End-of-life�collection�new production 
process�new product
For example:
waste food � collection � composting�
vegetables & compost

Slide ⑲
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Categorization of PSSs & allied business models

Service 
substituting 
product

PSSs

Leasing
Renting

Individual useUse 
oriented

Extended 
guarantees
Repair services
Upgrading

Product life 
extension

Take-back
Reuse &recycle

Product take-backProduct 
oriented

Service in 
addition to 
product

Sharing
Pooling

Joint use

Recycling& 
remanufacturing

Allied 
Business 
Models

Logistics
Efficiency 
service
E-commerce
Matching

Efficiency supply

Performance-
based

IT 
dematerialization

Result 
oriented

Slide ⑳
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Results of case search: 
distribution of PSS cases by industry

Agriculture/f

ishery

petroleum

and coal

mining rubber iron and

steel

pulp and

paper

glass and

stone

chemical nonferrous

metal

construction food textile pharmaceuti

cal

metal

product

machinery electronic

manufacturi

ng

transportatio

n

manufacturi

precision

equipment

other

products

Utility

consumable consumable Consumable/
durable durable durable Consumable/

durable consumable Consumable/
durable durable durable consumable Consumable/

durable consumable durable durable durable durable durable Consumable/
durable consumable

Product take-back
Y15-film 74-Kajima Y18-PC,J71-

PC, J102-PC
Y16-auto
parts, J95-
bike parts,
J116 bumper

Y27-asset
recovery

Product life
extension (warranty,
repairing, upgrading)

Y6-remodel,
73-SI

80-used
clothes

J43-remodel, Y8-elevator,
Y9-jet engine,
78-used
machine

Y17-IT device 76-used cars Y1-watch Y2-futon,
Y14-office
furniture,
Y31

72-Next21

Individual use
(lease/rental)

y12-
electronic
appliance

y19-mattress, j81-heater,
70-epack

Joint use (sharing)
92-room
sharing

j106-honda
bike, j110-
hybrid

IT dematerialization
j130-
electronic
paper

Performance-based
y13-insects j107-light

Efficiency supply
y68-chemical
waste

y42-industrial
waste

j3-toilet y7-auto parts,
y49-used
parts, y50-

sed parts

71-ESCO

Recycling/remanufac
turing-based

y28-
ecocement

96-plastic j136-
eggshell, j46-
tomato

j47-tickets,
j105-PET, 81-
used clothes

 j104-
methanol,

j108-waste
heat

land

transportatio

n

marine

transpiration

air cargo warehouse

and

transportatio

wholesale retail bank/securiti
es/insurance
s etc

real estate information
and
communicati
on

service Others

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0 1 2 3 4 5

Product take-back
J114-
flourescent

Y24-
electronic
appliances,

J111-gas
station

Product life
extension (warranty,
repairing, upgrading)

75-used
electronic
appliances

Y22-remodel, Y36-
infrastructur,
plants,
appliances

Individual use
(lease/rental)

y35-
electronic
devices, y37-
rantal green

y23-daskin,
Y25-ecocar

Joint use (sharing)
Y34-
carsharing,
y57-
park&ride

 j129-
carsharing,
j1-carsharing

j94-
carsharing

IT dematerialization

Performance-based

Efficiency supply
95-3PL, y41-
taxi,y45-
empty trucks

y62-paring
lots, y61-
logistics, y67-
tr cks

j128-
waterESCO,

y26-ESCO,
y54-container

Recycling/remanufac
turing-based

j96-compost y30-compost j41-envelop,
j149-
methane,
j112 biogas

Life Cycle Stage

raw materials acquisition

intermediate materials production

final product manufacture

PSS Category

Product

oriented

Result

oriented

transportation

Durable /Consumable

Use

oriented

PSS Category

Use

oriented

Result

oriented

Allied

Product

oriented

Durable /Consumable

Allied

Note: According to industrial categorization of "Shikihou", each
business case was classified. Business cases that are not listed on
Shikihou were clarified according to their core business activity. If the
business case are involved with more than two enterprises, an
enterprise that is likely to operate the business activitity was chosen.
Others include research institutes, municipalities, public associations,
and foundations.

The Number of Business cases

sales service

���

More than 90 cases identified
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