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Introduction

Prospective Directions of Environmental
Business and the Potential of PSS

(Product Service Systems)

Sub Project Leader, Business for Sustainable Society Project (BSS)

Good morning, everyone. As you heard
earlier from Director Amano, we launched a
new project on the theme of “business and the
environment” last April. Director Amano al-
ready talked about the project as a whole.
Within that eco-business research, there is
something called “product service systems” or
PSS that my group is in charge of. Over the
next three years, we plan to analyze how ef-
fective PSS can be in reducing environmental
loads. My presentation today will not be a re-
port of research results. Instead, I would like
to explain the framework of research that we
plan to do and, through discussions with other
PSS researchers from abroad, see how far cur-
rent state of the research on this topic has
gone.

Considering that regular research is being
done into PSS overseas, we are late-comers,

therefore we believe it necessary to collaborate
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with researchers overseas who are already into
PSS studies.

A diversity of activities called the “eco-b
usiness” can already be seen in the primary,
secondary and tertiary - or if you would - the
services industries. We are going to focus on
how to reduce environmental load in particu-
larly the secondary industries or manufacturing.
Already, Paul Hawken and others offer four
business models for reducing environmental
load in their book of Natural Capitalism.
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BSS Project

“Study on Environmentally Sound
Business Model” (1)

Topic/Focus

m Greening of Products=Eco-friendly Product

m Greening of Production Process=Clean
Production

m Greening of Economic System=PSS (or
Servicizing)
= Shifting from an Economic System of Selling

“Goods” to Selling “Service” or “Function” through
PSS.

The first model is about making green
products. Green products come from develop-
ing and designing eco-friendly products. The
second model is not about the products them-
selves but green production processes, as in
building a closed manufacturing loop system,
which is called as “clean production” or “cle
aner production”. A shift has been made to-
wards this “cleaner production” practice to
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some degree. The third model speaks of green
economic systems that reduce environmental
load via changes in business transactions be-
tween customers or users and producers and
providers. One version of that is to sell serv-
ices or functions rather than products. The
fourth model is about investing in the natural
environment. Our research will look at this
third model: how well does PSS or “Servicizi
ng” reduce environmental load via changes to
the business relationship between customers
and providers.

PSS models were not developed to spe-
cifically reduce environmental load but rather
to respond to changes in external factors that
concerned economics, of which environmental
redress was just one factor. What must be
noted here is that the major issue with busi-
nesses that develop and apply a PSS model is
not so much the reduction in environmental
load that interests us but whether the PSS
model is good for business or not, or in other
words, whether it is marketable and profitable
or not. Accordingly, a PSS model is not just
about reducing environmental load. Therefore,
we think the first step in our research is to
screen for eco-friendly PSS models - let's call
them “sustainable PSS models” -- amongst a
multiple of models out there.
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“Study on Environmentally Sound
Business Model” (2)

Research Scope: “PSS Plus”

= 1. PSS as usually understood
= Many Definitions
- Basic Definition (Government of the Netherlands and
others)
“Product Service System Is a that Is Ided as a

marketable set of "producis" and services” and create
value-added which fulfllls customers’ needs.”
+(adding)
= 2, Recycling-based Products
= 3. Performance-based Service

-Waste Treatment/Management
-ESCO.”Energy-based Service
-Loglstics

We started the project by expanding the
definition of a PSS model. A variety of defini-
tions can be found amongst existing models.

The standard definition, as shown in this slide,
is “Product Service System is a system that is
provided as a marketable set of “products” and
services” and create value-added which fulfills
customers' needs.” By this definition, it is nec-
essary to build a marketable, or in other
words, a profitable business model by combin-
ing products and services. However, in our re-
search, we intend to screen PSS models for
that which reduces environmental load and, by
working with another research team in the pro-
ject, that which enhances sustainability of so-
cially or geographically harmonious areas.

BSS Project
“Study on Environmentally Sound
Business Model” (3)

Methodology

. Collecting PSS cases (Japanese PSS cases)
2. Screening collected cases of PSS with respect to:
(1) Reduction in environmental burdens
(2) Local Sustainability
3. Examining the cases with respect to: (1) Marketability, (2)Reduction in
environmental burdens, and (3) local sustainability.
(1) Examining the marketability of the cases
(examining Non-commercial / profitable PSS)
(2) Measuring the improvement in the environmental burdens
(3) Measuring local sustainability
. Analyzing PSS cases
(1) Analyzing the factors for success and failure
. Recommending for stakeholders

IN

o

In screening for PSS models that reduce
load
sustainability, we will search for a number of
models that break with the standard definition
and reduce environmental load. To do this, we

environmental and enhance local

believe it necessary to slightly expand our per-
ception of the PSS definition. In doing so, we
load-
reducing PSS models that veer from the con-

have encountered two environmental
ventional definition of PSS, because of their
environmental load reduction. One is a busi-
ness model that uses products made of recy-
cled materials. More specifically, as Director
Amano mentioned earlier, it adds a service,
such as waste sorting or separating, to the dis-
card stage of a product in a disposal-based so-
ciety to recover that waste as resource. The
product is hence made of resources that origi-
nated as waste. Though, in a certain way, this
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business model gets away from the original
definition, it strikes us as a PSS model that
couples products and services. In any case, it
is our job to include this kind of recycle or
remanufacturing model within PSS from the
viewpoint of environmental load.

The other model is a “performance-based
service", such as to - for example - treat en-
ergy not as a product within the domain of
economics. Energy is innately a service, but
by adding some sort of energy conservation
activity to it, projects such as ESCO become
possible. This PSS is more a servicizing of a
service achieved by adding a new service to
an existing service rather than coupling the
service with a product. Because this activity
clearly reduces environmental load, it falls into
the PSS category we are looking for, therefore
our intentions are to expand the definition of
PSS to include this kind of model in conduct-
ing research. We strongly feel that ultimately
in the results stage we can expect it to fall
within our definition of PSS in some sort of
way. In other words, we are looking at PSS
models that both reduce environmental load
and promote local sustainability.

In Europe and the United States, PSS re-
search began in the mid 1980's and progressed
at a rather quick pace through the 1990's. Our
guest speakers from overseas today are all
leading figures in this field. In Japan, several
projects are underway such as the research of
Professor Ryoichi Yamamoto and the Global
Environment Forum-KANSAI. We will refer to
these predecessor studies in collecting and
screening examples of PSS in Japan in order
to first determine whether or not there are any
PSS models as we envision them in our coun-
try and secondly screen those that are actually
in use based on the definition and two per-
spectives | gave earlier.

In our research, we will select PSS mod-
els that reduce environmental load and PSS

models that promote local sustainability, and
analyze in detail as case studies those we
identify. Moreover, we will analyze whether or
not the PSS is marketable as a business model
and the factors that would enable and disable
its market launch, or in other words, the suc-
cess and failure factors.

As for the environmental assessment of
the PSS models, the models will be evaluated
as to whether or not they have an environ-
mental load reducing effect and, if they do,
just how effective it is. These studies have al-
ready begun in Europe and the United States.
We want to conduct this assessment slightly
more from our perspective. In any case, what
requires attention in this is that PSS model
tends to accompanies so called “rebound effe

t3]

ct”. For example, though a given PSS saves
on energy, if twice the energy prior to the en-
ergy-savings is used because of lower energy
costs, the energy-saving effect would be can-
celed out. This rebound effect is very impor-
tant towards assessing the environmental load
reducing effect of a PSS model. In that sense,
one focal point of the environmental assess-
ment will likely be how to measure this re-
bound effect.

Next,

sustainability, the key point is generally how

for what regards assessing local

well replacing the injection of external re-
sources that form the local economy with in-
ternal resources enhances the sustainability of
an area in terms of environmental load reduc-
tion and job creation. Moreover, though a PSS
model is in essence expected to effectively re-
duce environmental load through the economic
activity of private businesses, it should also
enhance local sustainability by reducing the
environmental load of the area such as by re-
ducing the amount of waste and thus reducing
the environmental load of area incinerators.
We think it necessary to analyze this relation-
ship and include measurements that can show
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us just how much the environmental load of
the entire area is reduced in our field of view.
In such case, problems will arise that the envi-
ronmental load reduction should not be double-
counted.

Ultimately, we want to conduct this kind
of sustainable PSS assessment via case studies
in several typical industries in Japan.
Moreover, in order to socially promote PSS
models, we want to analyze success and fail-
ure factors, that is to say, identify which fac-
tors lead the PSS model to success and which
cause it to end in failure, and then propose the
introduction of PSS to businesses as well as
make policy proposals to governments.

We want to propose something else as
well. Forgive me for repeating myself, but the
main purpose of a business introducing a PSS
model is not to reduce their environmental
load but to improve their profitability, which
so happens to effectively reduce environmental
load as a side-effect. Nonetheless, there are
models that have a big environmental load re-
ducing effect while profitability is not so high.
These models are not attractive as business be-
cause of the lack or lesser degree of profitabil-
ity, but they do have a very big social
significance. Assuming there are such PSS
models of low environmental load, whether
their main objective is profitability or not, we
want to study them and make proposals in
those regards because they are naturally sig-
nificant projects from a social perspective. If
there are any such non-profit sustainable PSS
models, how can they be developed? They
would likely exist as a social enterprise, com-
munity business or community enterprise.
Whatever the configuration, it would likely be
a niche market. So, how should PSS be pro-
moted within that niche market? Perhaps, an
NGO or collaboration with the private sector
or some kind of partnership would be neces-
sary. Governmental support might also be

needed. In the end, the questions will be
where can this kind of non-profit sustainable
PSS model be introduced and how we should
go about proposing that.
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Satisfactl
sflfaction  _ _Output _ Service (function)  _Satistaction
Input = Input Output Service
(Resources, Energy, etc)
n

Resource productivity . Service x Satlisfaction
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l
utilization Lifestyle

Let us look at PSS from a slightly differ-
ent point of view. If we look at the service or
function that a product has as the source of
satisfaction rather than our owing the product,
how much resources and energy must be in-
vested to satisfy us? In this slide, satisfaction/-
input is given and then broken down as shown
on the right. Doing this, here on the far left of
the right side, the issue is resource efficiency
or resource productivity, that is to say, the
necessary amount of the resource for the pro-
duction.

The second item on the right side is the
degree of service or function that a product
has, or service efficiency. In order to increase
this service efficiency, or to prolong the serv-
ice-life of the product, the output given in the
denominator can be extended whereby prolong-
ing service that much, or the output can be
shared, which enhances usage rate of the serv-
ice. Thus, to make this service/output a busi-
ness model is concerning of PSS in general.

However, after looking at this more care-
fully, another factor comes into play, that
being satisfaction/service. What this means is
how satisfied we are with a service. Put differ-
ently, it is called “satisfaction efficiency” and
it is very closely related to the rebound effect
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Types of PSS

Product lifetime extended via services
(malntenance- after-sale service-repalring-reforming-
P ding)

Dematerialization
Substitution of information, knowledge, or labor for physical resources|)
( ion in i | burd *IT- & labor-intensive)

Sale of performance & function
(new contract models replace traditional product or service sales)

(performance warranty. Eco-rental. Eco-leasing)

Shared use of goods
(Eco-sharing. Eco-pooling, Eco-borrowing)

I spoke of earlier. Looked at from that aspect,
this rate of satisfaction will vary according to
the type of lifestyle one has.

Accordingly, when thinking about PSS,
there are service efficiency, mode of service
utilization and satisfaction efficiency to think
about in addition to resource productivity. In
other words, it is necessary to develop a the-
ory by researching this topic from a slightly
sociological or socio-psychological perspective.

From this perspective, there are PSS mod-
els that sustain a provided service by prolong-
ing the durability of the product, and those
that reduce environmental load by using in-
vested resources with lesser environmental load
or so-called “dematerialization", by developing
the information industry via IT and the use of
information, by changing to labor-intensive,
but knowledge-intensive work, which necessar-
ily implies some sort of intelligence and not
just pure labor, by changing the nature and
quality of labor in a certain way, by switching
resources to services in a way that increases
service satisfaction, or by changing the con-
tract as was mentioned earlier to a lease,
rental format or something that assures per-
formance or take-back (product recovery).
And, there are PSS models that are based on
common ownership.

We are currently collecting information in
order to determine which of the types of PSS
models 1 just mentioned are widespread in

" S JTES Kansai
PSS Examples

u Lifetime extension—
Carpet (Interface)

Elevators (Schindler)
Light and Trust Service (Panasonic)

n Dematerialization/Resource Substitution—
TV Conference (NTT)

m Sales of Performance & Function
(New Contract Models)—
Pay-per-Wash (Electrolux)

Asset Recovery Management (Fuji Xerox)

= Shared Use of Goods—
Car Sharing (Carsharing of Deutschland)

Japan. Naturally, there are more than these
four types, but we want to collect examples
that conform to these types and develop our
case studies around these four types. Both in
Japan and overseas, these business models are
undertaken in various ways. In any case, talks
are planned for today on PSS models in the
“Light and Trust Service” by Matsushita
Electric, “Third Party Logistics” by Sagawa
Express and “Cleaning Services” by Duskin
corporation.
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Research Questions

= Marketability of PSS (Profitability, Business case)

*When do PSS harmonize making profits with reducing environmental
burdens.

-What the conditions for success and failure in PSS market from both supply
and demand sides are.
» Measurement of environmental benefits of particular
PSS cases
*Whether & how much the PSS reduces environmental burdens.
*How the “rebound effects” should be measured.
n Measurement of Local Impacts though PSS
-Whether PSS promotes local economy, employment and sustainability.

I would now like to summarize what I
have said. The topics of our research are to
see whether PSS functions as a business model
in trio with profitability and an improvement
to environmental load reduction and local
sustainability, and what are the main condi-
tions for that. Plus, we will examine factors on
both the supply and demand sides that help
put PSS on the market. We further feel it is
necessary to direct research at consumer
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acceptability, meaning whether or not a model
can satisfy the user by providing only service
and not ownership, and whether it can change
lifestyles or not. Moreover, we want to quanti-
tatively analyze a bit the local sustainability

items I mentioned earlier.
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Expected Research Outcomes

@ Creating Japanese PSS cases fact sheets/database
=ITraditional PSS] and lnnovative PSS

@ Articulating “PSS Plus”

® Measuring Environmental Burdens that PSS Reduce

@ Measuring Local Sustainability that PSS Enhance

® Examining Conditions for Success and Failure with
respect to Marketability of PSS

® Examining the Potential of PSS for Nonprofit
Business

@ Examining the Potential of PSS for Other Asian
Countries

As the first step, we want to prepare a
fact sheet of what PSS business models there
are in Japan by the end of this year in order
to understand the development of PSS in
Japan. What we will learn is that there are
both traditional PSS models and new innova-
tive PSS models in Japan.

For example, nowadays, every home has
its own bath, whereas some time ago there
were many public baths called “Sento.” A
public bath can be considered a shared bath in
a certain sense. Within the traditional lifestyle
of Japan, there are traditional industries per-
vaded with PSS and its concepts. Ultimately,
we want to create a fact sheet of Japanese
PSS models that include these traditional in-
dustries if possible.

Next, as I mentioned before, through our
work, we are bound to encounter several mod-
els that the conventional definition does not
apply to despite a big effect in reducing envi-
ronmental load, therefore we want to expand
the definition of PSS to encompass those mod-
els. We also want to measure the environ-
mental load and local sustainability of PSS as
the third and fourth steps of our research. The

fifth and subsequent steps will be extremely
important because, if a given PSS model actu-
ally reduces environmental load and increases
local sustainability, it will be necessary to pro-
mote that PSS. In order to promote that, we
want to analyze the factors for establishing it
on the market, or success factors, as well as
the failure factors, in detail through case stud-
ies.

Another point is that we think it is better
to think of marketability as profitability, and if
the prospects thereof are not good, the model
will not be attractive as a profitable business.
Nevertheless, that kind of PSS is socially very
important from the perspective of environ-
mental improvement. We will look at this kind
of PSS by examining whether the model can
be developed as a non-profit business or not,
and whether it can be provided as a social
business or community business or not. This
looks at PSS governance.

Lastly, though not shown on the slide, we
think it is necessary to include within the
scope of our research where the decentraliza-
tion of power in the form of three in one es-
the
promoted, what PSS models mean to small

poused by Koizumi administration is
businesses given that most businesses in rural
areas are small in size. In addition to this, we
want to examine whether these PSS models
are applicable in Asia or not and whether re-
search into Japanese PSS models can lead to
PSS proposals for Asia.

After all of that and as a conclusion to
the planned three years of research, we want
to ultimately explore forms of partnerships,
burden sharing, responsibilities and governance
under an expanded definition of PSS that in-
cludes non-profit models, and what sort of
governmental support can be used to promote
these PSS models.

At present, we have just started working

and have yet to screen all models, but in the
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Governance

m Marketable PSS

= Consider: “Unmarketable” PSS

=The Potential of Partnership-based
PSS

= Environmental Regulations and PSS
=PSS Promoted by Public Policy

future, we want to study what kinds of PSS
models are peculiar to Japan through the inter-
some PSS
models will be greatly affected by social sys-

national comparison. Moreover,
tems, cultural backgrounds and consumer be-
havior, as these can be success factors as well
as obstructions. We want to direct our research
also at the characteristics of PSS models in
other countries through an international com-
parison that includes such social and cultural

backgrounds.

Thank you for your attention.
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aware of these problems and wants to research

Research Centre is
PSS business models as part of a three-year
project. To help us with this research, we
would like hear about the current trends and
present state of forerunning research overseas
this morning. In the afternoon, there will be
introductions to three representative PSS mod-
els in Japan.

To begin things, I would like to hear
from Dr. Mark Stoughton, who has been col-
laborating with the IGES
Centre. Dr. Stoughton is perhaps the most

Kansai Research
versed in servicizing (PSS) in USA. He will
be talking about PSS trends in the USA cen-
tered on the progress and development of B-
to-B, under the theme of "Product Service
Systems and Servicizing in the USA".




