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Session-1

Product Service Systems and “Servicizing” in the US:
B to B evolution and prospects

Good morning. As Professor Gunjima in-
troduced me, my topic today is product service
systems in the United States with a focus on
the business to business context.

Orientation: What is a PSS?

# As you will hear today, there is no single
definition of a PSS.

# In this presentation, a PSS is:

Kl marketablegset of products and services
capable of jointly fulfilling a user’s ‘need” *

The definition requires. . .
a combination of
products and services AND

That this combination can be
offered for sale

The definition does not
assume or require that PSSs
are environmentally supetioror
that they result from a particular

*Policy Document on Environment and Economy, innovation process

Government of the Netherlands

In common with all of the other presenta-
tions today, this presentation uses a particular
definition of product service system (PSS).
There is no single, accepted definition. So, I'll
give you mine, and I'm sure that the other
speakers will give you theirs. In this presenta-
tion, a PSS is a marketable set of product and
services that together fulfill a user's need. So
this definition has two important requirements.
There must be a combination of product and
service, and that combination can be offered
for sale. This definition does not assume or
require that PSSs are environmentally superior
or that they result from a particular innovation
process or a particular course.

In this presentation, I'm trying to give
some idea about the evolution and prospects of

Tellus Institute (USA)
IGES Kansai Research Centre

Mark Stoughton

product service systems in the U.S. context.
So I think a very useful way to start is to
look back and see where they have come

from.

Where we were. . .

# The US situation 5 years ag}"o. z
Tellus Institute assessed emerg‘e
trends in B2B PSSs. . .

Our focus was “servicizing,” which
we defined as:

The emergence of a class of product-
based services; manufacturers who
traditionally delivered “products in a
box” are increasingly viewing products
as a vehicle or platform to deliver
service or function.

Today, we recognize “servicizing” as
an important class of PSSs.

Five years ago, Tellus Institute assessed
emergent trends in business to business prod-
uct service systems in research commissioned
by the U.S. Environmental Protection Agency.
This was before the term “product service sy
stem” entered the common usage. The term
We defined
servicizing as; the emergence of a class of

we used was “servicizing”.

product-based services offered by traditional
product manufacturers who were now viewing
products as a vehicle or platform to deliver
service or function.

Today, I would classify servicizing as one
important class of product service systems.
It's not the whole product service systems, but,
it's one important piece. We undertook this
research 5 years ago for the same reasons that
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product service systems are important now.

Why we cared then. . . And now.

» Fundamental structural change in wealthy
economies is underway.
Services continue to grow in importance.

This structural transformation will not
automatically result in a green economy. Why?

Environmental
regulatory systems are
strongly oriented
towards products and
manufacturing
processes

depends on the industrial

The service economy
economy. ‘

Many of the fastest-growing,

. services sectors require
corresponding growth in the
most environmentally

problematic products Services are a “blind

spot”
e.g. IT hardware, vehicles,
fuels

There is a fundamental structural change
underway in all the wealthy industrial econo-
mies. Services continue to grow in impor-
tance. They are the economic lead sectors.
However, this structural transformation will not
automatically result in a “green” economy.

There are two broad reasons for this.
The first is on the left hand side of the screen.
If you look at a service economy, you see that
the service economy relies on an extensive
manufacturing sector and other services such
as transport. The example of medical services
is given on the slide; the services that a den-
tist delivers require a very large amount of
manufacturing and transportation. Many of the
fastest-growing service sectors require growth
in the most environmentally problematic prod-
ucts, for example, information technology.
The growth in trade services requires the
growth in transport, vehicles, fuel. In general,

T
+* The challenge of services

»

v |
Y * A clear conclusion:
- \We must find a way to make a service- and
information-led economy a green economy.
ir

* 1
And more specifically:

how can services change the ways that products
are made, used & disposed of?

The appeal of PSSs:
In principle, they can do exactly this.

environmentally problematic products underlie
the growth in services.

The second reason is that environmental
regulatory systems are strongly oriented to-
wards the regulation of products and manufac-
turing processes. Services tend not to be well-
regulated. They are blind spot in the
regulatory system.

So, if you look at the structural transfor-
mation, and you look at the environmental
challenges it poses, there is a clear conclusion:

We must find a way to make a service-
and information-led economy a ‘“green” econ-
omy. And more specifically, we must figure
out some way that services can change the
way that products are made, used, and dis-
posed of.

In short, if services continue to require
more utilization of traditional products, we've
got a problem.

The appeal of product service systems is
that in principle, they can change the way that
products are made, used & disposed of.

T
= Where we looked. . .
# Case studies of 7 “early movers,”

focused on the servicizing business case:
motivation, challenges & implementation

White goods (Appliances) II- Functional appliance sales

Lubricants; metal-working fluids I‘ Chemical management services
Chemicals & chemical products I‘ Chemical management services
_ Chemicals & chemical products I-
- (Coro, Inc.) Office furniture II-
Computer hardware & software |-
Document storage & reproduction I‘

So, in our study five years ago, we

looked at case studies of seven early mover
companies that were deploying pioneering
servicizing business models. We focused on
the servicizing business case. We wanted to
know what motivated the companies, what
challenges they faced, and how they imple-
mented these models.

I won't go into detail in this presentation,
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regarding the seven cases. As you can see
from the company names, these were on the
whole large companies with the well-known
products. They were all traditional manufac-
turers and were experimenting with making

profit from product-based services.

And where we worked

# Since 1998, engaged in applied research and
piloting of a B2B PSS: performance-based
Chemical Management Services.

Goal: create incentives for chemical suppliersito
help customers reduce chemical use & risk

Via: the non-profit Chemical Strategies
Partnership ( )

More than 15 hands-on, in-depth collaborations with
private sector and institutional partners

Business case assessment, RFP development, program
assessment

Case Studies

Motorola, Chrysler, General Motors, Ford, Raytheon,
Nortel...

Our research was not limited to passive
or desk-based study.
actively engaged in an applied research and pi-

Since 1998we've been

loting of a business to business PSS model.
This
Management Services.

is performance-based Chemical
The goal of this PSS
is to create financial incentives for chemical
suppliers to help customers reduce their chemi-
cal use and their chemical risk. We carried
out this work via a non-profit organization
called the Chemical Strategies Partnership
(CSP). The work has been very hands-on. We
have more than 15 collaborations with private
sector and institutional partners. We've as-

sessed the business case with them for this

What we found. . .

Business goals were the major driver to PSS
development—not environmental or regulatory
considerations

PSS concepts had more promise in B2B markets
than B2C markets

Business attaches less value to “ownership,” more likely
to make rational economic choices (selling a PSS is less
complicated)

PSSs/Servicizing are compatible with and reflect some
key management trends that are particularly strong in the
(USH

Outsourcing; core competency; strategic partnership;
supply chain management

PSS, helped them develop requests for propos-

als, and assessed Chemical Management
Programs already in progress.

So, what have we found via this hands-on
research and what did we find from the more
traditional research?

First, we found that business goals in the
U.S. context were the major driver to PSS de-
velopment, not environmental values and not
regulatory requirements.

Second, we found that the PSS concepts
had more promise in business to business mar-
kets than business to consumer markets.

The first is

that business attaches less value to ownership.

This was for two reasons.

Business tends not to care if it owns a car or
rents a car. It's concerned with the cost and
availability of the service or function that the
car provides. So, selling a PSS to business is
The second is that PSSs and

servicizing are compatible with and reflect

often easier.

some key management trends that are particu-
larly strong in the U.S. context. These are
trends like outsourcing, a focus on core com-
petency, a focus on strategic partnerships, and

supply chain management.

What we found. . .

Products that demand specialized knowledge
were good candidates for servicizing
Products that demanded a specialized “core
competency” in their use were strong candidates for
PSSs. (e.g., chemicals, IT)

Servicizing presents challenges to traditional

manufacturers

Environmental benefits were NOT automatic

Environmental benefits were most certain when the
business model broke the linkage between profit and
volume consumed

Environmental benefits in PSSs involving durable goods
are difficult to quantify->depends very much on the
individual characteristics of the PSS.

Third, we found that products that de-
mand specialized knowledge were good candi-
dates for servicizing. Examples are chemicals
and information technology. Many people use
information technology without really under-

standing it. Many people have a need to use
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chemicals, but are not experts in the environ-
mental aspects of chemical use and in the han-
dling and in the disposal.

Fourth, we found that servicizing presents
challenges to traditional manufacturers, mostly
because servicizing can separate profit from
the amount of product you sell.

Finally, we found that environmental
benefits were not automatic. Environmental
benefits in PSS were most certain when the
business model broke the link between profits
and the volume of products consumed. Many
businesses and researchers have focused on
PSSs as applied to so-called durable goods.
(That is, goods like refrigerators, televisions,
and automobiles). We found that the environ-
mental benefits of PSSs applied to these prod-
ucts are very difficult to quantify and it
depends very much on the individual charac-
teristics of the PSS, and the speed of techno-
logical change in the product.

And now?

How has the “PSS situation” in the US
changed since 1999?

Best answered by looking at the
factors that influence the business
case/market for PSSs

(With particular focus on environmentally
beneficial PSSs)

So, these were our findings five years
ago. Now, how have things evolved since
then? The way to answer that question is to
look at the factors that influence the business
case or the market for product service systems.
I'm going to particularly focus on factors that
may influence the market for environmentally
beneficial product service systems.

The first point to note is that the US
trend towards the economic dominance of
structural

services continues. The

' '1- The PSS business context:
key US trends since '99

Why important to PSSs?

A “service-led” economic environment
provides strong incentives for

Status: manufacturers to focus on services as a
means to benefit from the full “value
chain” surrounding their product. It
facilitates the “packaging” of products
and services.

HU:V | Jﬁ ’—‘ Apparent decrease due
£ qon to change in statistical
" definitions; actual trend
" sill upward
0%
: 2000 2002

1950 1970 1990 &
Source: US BEA

importance of services

£l
F_ Increasing economic
L

(] structural transformation
¥ continues at historical

transformation of the US economy continues
more or less at its historic rate. This is im-
portant because the service-led economic envi-
ronment does provide strong incentives to
business as a whole to focus on services as a
means to benefit from the full “value chain”
or the full amount of profit that is generated
in the economy due to their product. It facili-
tates the the joint marketing of products and

services.

I'r The PSS business context:
2 key US trends since ‘99

f‘ - — Why important to PSSs?
Globalization Makes logistics management
I of supply chains & markets JEEY RTINS0

Status: Services can be a way to defendfiome
GLOBALIZATION markets from new “outside” competitors:
& OUTSOURCING

CONTINUE STRONGLY

Outsourcing generally increases market
for B2B PSSs.

But close supplier-customer interaction
can become more difficult

Another key trend is that the globalization
of supply chains and markets (a trend that in-
cludes outsourcing) has continued strongly.
This is relevant to PSSs for a few reasons.

First, there is a huge and growing demand
for logistics services vis a vis the management
of supply chains and the movements of parts
and products across national borders.

Second, many businesses see services as a
way to defend home markets from new outside
competitors.
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Third, outsourcing generally increases the
market for business to business PSSs. You're
willing to go outside your company for serv-
ices that previously you accommodated inside
your company.

However, close interaction between sup-
pliers and customers becomes more difficult
when the supply chain is global. And exactly
this type of close interaction is required for

many business to business PSSs.

"% The PSS business context:
key US trends ‘99

Speed of change

in information technology
Status:

RAPID

CHANGE
CONTINUES

¥

»
¥

Why important to PSSs?

IT is one of the earliest and strongest
sectors for B2B PSSs. Continued
rapid change creates a strong market
for services related to:

End-of-Life management---
particularly as local and state
regulations increase the cost of
disposal

average tfespan of a personal computer Sl ETRTIETITV M BTN BT\ LT
training.

Rental/leasing. Investment in rapidly:
obsolete capital is often not attractive
to business

Another key trend is the speed of change
in information technology. The trend here is
that rapid change continues.
for PSSs,
strong market for services related to end-of-life

This is important
because rapid change creates a
management of computer equipment, and for
services related to installation, maintenance,
It

creates incentives for customers to seek alter-

and training of information technologies.

natives to owning short-lived equipment and

software. Businesses are not happy if they

The PSS business context:
key US trends ‘99

Environmental
Regulation
Status:

Highly mixed

Why important to PS$8s?

EPR requirements can create markets for
PSSs that solve end-of-life management
problems for customers.

Regulation can create markets for PSSs
in environmentally critical areas such as
energy-efficiency services, chemical
services, waste management services:

Europe: -

international firms must
respond to EOL
requirements and
substance bans

state and local level:

increasing EOL
requirements (e-waste).
CO2 restrictions in some
states?

US Federal level:

no action on extended product
responsibility—even in traditional EPR
areas like fuel efficiency.

must make capital investments in equipment
that is rapidly obsolete. So, the IT sector is
likely to continue to be a very strong sector
for business to business PSS.

Another important factor regarding the
business environment for PSS is environmental
regulation. Here we have a very mixed story.
Regulation is important to PSSs because regu-
latory requirements-particularly for extended
product responsibility-can create markets for
PSSs that

problems.

address end-of-life management
Regulation can create markets for
PSSs in environmentally critical areas such as
energy efficiency, chemical management, and
waste management. However, as we look at
the U.S., there is no strong EPR policy or
regulation at the national level and under the
current administration, it most certainly will
not happen. At the state and local level, we
see significant activity regarding end-of-life
management for electronic waste (e-waste).
Some states and regions are discussing CO2
emissions restrictions. ~ Meanwhile, interna-
tional firms based in the U.S. must comply
with European end-of-life requirements and re-
strictions on the use of certain toxic sub-

stances.

.1‘ The PSS business context:

¥
"

H ‘
key US trends since ‘99
% Why important to PSSs?
v— Consumer demand for “green demand” can create markets for
green products B2C PSSs explicitly focused on
j providing “greener solutions” (e.g., EOL
5 Status: management, car-sharing, etc.)
' HIGHLY MIXED
Green consumer preferences likely to
translate into demand for corporate
social responsibility (CSR)

* Dominance of SUV sales
SRl portfollos grow 504, faster than + lowest cost basis for retail competition
conventional portfollos over 1995 to 20pg== | * focus on financial corporate responsibility, not CSH

* low-den burban d nen

The final trend or issue of interest for PSS
business is consumer demand for “green” prod-

ucts. This is important because “green demand

ER]

can create markets for B to C PSSs that are
focused on providing “greener solutions” like
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car-sharing. Green consumer preferences are
also likely to translate into demand for corporate
social responsibility.

As we look at “green” demand in the US,
we do not see any single clear trend. It's ex-
tremely easy to find headlines and news stories
that point to growing consumer demand for “
green products”. However, if you look at other
indicators of consumer preferences, the story
becomes more complicated. US consumers as a
whole continue to show a preference for large
cars and to demand lowest-cost retail goods,
The fi-

nancial scandals in the U.S. have put corporate,

not environmentally preferable ones..

government and civil society focus on financial

corporate  responsibility, = not  corporate

social responsibility.

' If Has five years made a
difference?

# CONCLUSION:
In the US, no radical changes in the PSS
business environment

The management approaches and structural
economic trends that support PSSs development
and success on the demand and supply side
continue to exert strong influence.

PSS development continues to be driven from the
business case, not CSR or regulation

However. . .

So, where are we today? The clear con-
clusion for me is that there are really no radi-
the US PSS business

environment now as compared to five years

cal changes in

ago. The management approaches and struc-
tural economic trends that support PSS devel-
PSS
development continues to be driven from the

opment and  success  continue.

business case, not from corporate social respon-
sibility or regulation.

However, there are certain regulatory
trends that favor or require end-of-life manage-
ment services for certain products. The most
prominent example is information technologies;

however, automobiles and appliances also are

'1- Has five years made a
difference?

However, regulatory trends—Iargely international
and local—favor end-of-life management services
for certain products (e.g., IT)

In IT, the need for support services during the produet
lifetime, high turnover, and end-of-life requirements
indicate that IT will continue to be one of the strongest
PSS sectors.

In general, proper management (and minimization) of e-
waste should have environmental benefits.

experiencing these requirements to a lesser ex-
tent. In these sectors, we see regulatory incen-
tives for end-of-life oriented product service
systems.

% Has five years made a
b ¢ difference?

o

¥

# B2C PSS applications remain limited

Expect that a combination of factors common to
the US will continue to limit B2C PSS applications
that involve “common goods and infrastructure.”
Key factors are:

low-density development,

large living spaces &

an “ownership” culture
However, niche geographical markets do exist for
certain green “green PSSs” (e.g., car-sharing).
These may be high-growth.

-
)

In general, however, business to consumer
PSS applications remain limited. [ would ex-
pect that a combination of factors typical of the
U.S. will continue to limit B to C applications
that involve common goods and infrastructure.
(For example, car-sharing.) Those factors are
the low-density development & large individual
living spaces typical of the U.S., and a culture
that the

However, certain niche or local geographic

values ownership of products.
markets do exist for “green PSS businesses”.
Again, car-sharing is the most common exam-
ple. And these green PSS businesses have ex-

perienced high growth in these particular
markets.
What we've seen over the last five years

leads me to continue to believe that the PSSs
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"% B2B PSSs with the greatest
promise

# Continue to believe that the PSSs with the
greatest potential are those that:
Separate profit from volume consumed in the
procurement of essential, environmentally
problematic goods and services
E.g. chemical management services
« Performance-based energy contracting
« Performance-based waste management

May not involve a purchased product, but all these business
models are closely related: The source of profit is efficiency
services. And they involve the supplier in the customer’s
operations.

with the greatest potential are those that sepa-
rate profit from volume in the procurement of
essential and environmentally problematic
goods and services. Examples are chemicals,
energy and waste. All such PSSs create a mar-
ket for efficiency services and involve the sup-

plier in the customers' operations.

% The source of reliable
» * environmental benefits. . .

F_ ®_# Supply contracts are restructured to change
the basis of profit & thus the behavior of the
107 o] o] [1=T S

Chemicals supplied,

energy provided
waste removed

SUPPUERﬁ ﬂUSER SUPPLIER ﬂ

wants to wants to wants to wants to
“ increase decrease decrease dacrease

Function or
Performance-based
procurement

Traditional procurement

These PSSs all are characterized by the
transformation of the basic contract or basic re-
lationship between the supplier and the cus-
tomer:

In traditional procurement, the supplier
makes profit by selling more; more of the prod-
uct, more chemicals, more energy, and more
waste removed. In function or performance-
based procurement, the incentive to the supplier
changes. For example, the customers are not
paying the supplier the liter of cleaning solvent,
but per circuit board cleaned. They are not pay-
ing per unit of electricity, but they are paying
for lighting services. In this arrangement, the

supplier has incentive to reduce the use of the

environmentally problematic product or service.

' '1- The source of reliable
environmental benefits. . .

Chemicals supplied,

energy provided service and function

waste removed supplied

sureue | lussk

wants fo
H wants to wants to
increase decrease decrease decrease

Traditional procurement Function or
Performance-based
procurement

Achieving this transition requires the customer to
understand their total costs. . . Supported by the
adoption of environmental management accounting
(EMA)-based approaches and metrics

Achieving this transformation of the basic
contract or source or profit almost always re-
quires that the customers understand their fotal
costs. This means that the movement to per-
formance-based procurement is supported by-
and  almost  requires-the  adoption  of
environmental —management accounting —ap-

proaches.

\ T Why total costs?
{ # E.g. CMS contracts are based on TOTAL

Monitor/Report/
Permits
5%

Labilty ——— —
S, Emergency proparcdness

Costs > $1 to manage every $1 of nternal REY
purchased chemical. May cost $10! 58%

#* \Why?
CMS supplier takes over key internal chemical
management functions. Customer must understand
total chemical costs to evaluate the business case.

If you look at the example of chemical
management services (CMS), you can see this.
The chemical customer of course incurs the
cost of purchasing the chemicals. But the cus-
tomer also incurs the cost of delivery, inven-
tory, internal distribution, collection, treatment,
and disposal, and environmental compliance. If
you add up all of these costs, it always costs
more than one dollar to manage every dollar of
chemical purchased. If the customer doesn't
understand that, they will never believe that
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purchasing chemical management services

makes economic sense.

CMS case study:
General Motors (customer) +
HAAS Corp (Supplier)

Reductlons over 6
years in CMS
::lm Stripper contract with unit
OSolvent Masking scina:
5 Wator Based Masking l| PC' 9"
* 54% decrease'’in
purge solvent
* 77% decrease in
paint stripper.
+ 80% decrease in
solvent masking

* 75% decrease in
VOC emissions

+ 83% reduction in
detackification
chemicals

Where the customer does understand the
total cost argument, you can get very dramatic
improvements. This is a graph of a chemical
and paint use in a General Motors assembly
plant in the painting operation. And it depicts
decreases on a per vehicle basis that are the di-
rect result of the CMS program

% Prospects for performance-based
¢ procurement?

CMS continues to
increase its market
penetration
(basically full adoption
In the US auto & \_Generally

semiconductor sectors)g “good prospects

Municlpalities and
major institutions are
experimenting with
performance-based
waste contracting

However:

Globalized supply chains can
make supply chain partnerships
more difficult in the industrial
sector.

Customers have poor cost
awareness

I think the prospects for performance-based
procurement are more generally good. CMS
continues to increase its market penetration.
Current high energy prices or state-based CO2
restrictions, if they are enacted and sustained,
are likely to increase the market for energy
services. Municipalities and major institutions
are experimenting with performance-based
waste contracting. However, not all factors in
the market encourage the growth of perform-
ance-based procurement: global supply chains
do pose barriers, as does poor cost awareness

among customers.

In conclusion. . .

# B2B PSSs in the US will continue to expand,
but. . .

Except for
performance-based procurement and
PSSs that focus on e-waste/end-of-life management

See no overall trend that will lead to environmental
benefit from PSSs in the US B2B context.

The “challenge of services” largely remains before
us. How do we assure that a service- and
information-led economy is a green economy?

So, in final conclusion, business to business
PSSs in the U.S., I believe, will continue to ex-
pand, but, I see no overall trend that will lead
to environmental benefit from PSSs in the U.S.
business to business context. There are two im-
portant exceptions; the performance-based pro-
curement examples that I named just now, and
PSSs that are focused on end-of-life manage-
ment for e-waste, vehicles, appliances. For the
US economy, the challenge of services remains:
How do we assure that a service- and informa-
tion-led economy is a “green economy”?

In my personal opinion, achieving a green
service-led economy will require more substan-
tial public policy involvement and regulatory
drivers than there have been up to now.
However, performance-based procurement is at
least an important first step towards greening
the service economy.

CMS Forum: A coalition of CMS providers, their
customers, Tier || chemical suppliers, and other
stakeholders interested in promoting chemical

management services.

Mission: grow the awareness and practice of
economically and environmentally beneficial chemical
management services

# Mark Stoughton, Ph.D.
stoughton@iges.or.jp

Thank you for your attention.
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Session-1

PSS Applications in the Consumer Goods Industry:
Lessons Learned in the UK

Good morning and welcome to my talk.
Hopefully, I can provide a counterpoint to
Stoughton-san's work which focused on B to B
work in the U.S.
mostly on the consumer goods sector and

My research concentrates

Business to Consumer in the UK and in the
EU.

1. Introduction

» Background to Industrial Sustainability
— The scale of improvement necessary (Factor 4+)
— The need for demand-side management

» What are consumer goods and why are they
of interest?
— Mass-produced items with consumer choice and contact
— Environmental impacts
— Financial impacts
— Social impacts

Marcus Wong IGES-KRC PSS Workshop
‘PSS Applications in the Consumer Goods. Kobe, 16" November 2004
Industrial Sustainability Group, Institute for Slide: 2/15

Industry: Lessons learned from the UK
Manufacturing, University of Cambridge

The environmental and social pressures

driving Industrial ~Sustainability are well
known; I propose to mention just two specific
points, as they have a bearing on the concept
of PSS solutions. The first is that the issues
of cleaner or greener products are only likely
to produce 10%, 20%, may be 15% improve-
ments and most commentators suggest that we
require improvements of Factor 4, Factor 10,
or even greater Factor 50 or 100. The second
point is that there is a great need for demand
management - Factor 4 improvements in eco-
efficiency are of little use if demand also in-
creases fourfold. PSS solutions are perhaps to

only means so-far proposed that can directly

University of Cambridge (UK)
Marcus Wong

tackle these two issues.

The research looks specifically at the con-
sumer goods industry. Consumer goods have
been defined as mass-produced items, where
the consumer has a level of choice and a level
of control over the use of these particular
goods. This excludes such things as pharma-
ceuticals and also housing and foods, but ex-
plicitly includes such sectors as the automobile
sector, consumer electronics, household goods
and clothing.

Why are consumer goods of particular in-
terest to us?  Firstly, consumer goods have

significant direct environmental impacts, in
terms of energy consumption and waste gener-
ated per household. Consumer goods are also
financially significant, in terms of the propor-
tion of GDP and the proportion of exports.
However, it is for social reasons that consumer
There

Western saying: ‘you are what you eat.” In

goods are of particular interest. is
this particular context, perhaps it is better to
say: ‘we are what we consume.” Consumer
goods seem to embody and reinforce the val-
ues of the society that created those goods and
thus there is a great promise that by changing
consumer goods so may in turn start to effect
a change in societal values, towards a less re-
source intensive and more fulfilling model.
There are many definitions of PSS and
also many different names for PSS solutions.
The most common definition is: ‘a marketable

set of products and services capable of jointly




®
IGES International Workshop 2004 on "Business and the Environment"

1. Introduction (cont,)

Product Service Systems (PSS):
— Sustainable Service Solutions/3S

— Servicization

— Eco-services

— Eco-efficient services

— Service Innovation for Sustainability

Definitions:
— General: ‘A marketable set of products and services capable of
jointly fulfilling a consumer need’

— Project specific: ‘Innovative business models exhibiting a
distinct shift from products to services’

IGESKRC PSS Workshop
Kobe, 16" November 2004
Slide: 315

in the Consumer Goods Industry: Lessons leamned from the UK’
ability Group, Insitute for Manufacturing, University of Cambridge

This is obvi-

ously a very broad and very wide definition,

fulfilling a consumer needs.’

and potentially includes such things as a stan-
dard one-year guarantee that one may obtain
with a standard TV set or wash machine.
This research has focused specifically on more
innovative and novel models, and so the re-
search definition of PSS
business model that exhibit a distinct shift

1S: ‘an Iinnovative

from products towards greater services.’

2. PSS Background

» Forms of PSS:
— Product-based PSS

- E.g. extended warranties, lifetime guarantees, extended
servicing contracts, take-back schemes

— Need/results-oriented PSS

- E.g. pay-per-esult, ‘least cost’ supply, total solution provision,
dematerialised forms

— Usel/utility-oriented PSS
- E.g. pay-per-use, leasing, pooling/sharing

IGES-KRC PSS Workshop
Kobe, 16" November 2004
Slide: 4/15

There are many different forms of PSS:
The first is warranties, guarantees, and servic-
ing contracts. These were accepted as being
innovative if they were applied in new ways
and/or in new industries e.g. the Nike Air to
Earth take-back scheme, which uses novel col-
Also, there

are outdoor clothing and equipment manufac-

lection and recycling techniques.

turers that not merely offer one year or two-
These
things are particular of interest, because they

year guarantees but lifetime guarantees.

increase the functionality and life cycle of the
products. However they are essentially still
product-based -they take the existing products
and add a service to them.

The

oriented PSS i.e. pay-per-results.

a needs/results-
This is akin
If you see that

second class is
to the idea of functional sales.
the functional sale is achieved without any
physical products, we may say that the func-
tion has become dematerialised. Within this
research, there are a number of case studies
which deal with this form of PSS, including
the on-line, the on-demand provision of soft-
ware, and also the peer-to-peer downloading of
software-both these replace the physical CDs
and CD-ROMs that would otherwise have to
be produced and bought.

The concepts of ‘least cost supply’ and °
total solution provision’ take a broader view of

the needs which require fulfilment. A good
example of this (already covered by
Stoughton-san in a previous lecture) is

Chemical Management Services, whereby in-
stead of just the functional fulfillment associ-
ated with chemicals, associated services to do
with providing advice/consultancy, transporta-
tion and even storage facilities are also in-
cluded.

The last class of PSS solutions, ‘use and
utility-oriented PSS,” include leasing and rent-
Both

schemes are very common but may be re-

ing schemes. leasing and renting
garded as innovative and creative if they are
applied in new ways and/or to different indus-
tries. An example covered in the research in-
volves the quite well known example of
Interface, whereby they have leased carpet tiles
Also included

is a case on Ford, which involves an innova-

instead of selling carpet tiles.

tive business to consumer leasing models for
their electricity cars. Under renting schemes,
the research also covers a case study involving

Phillips, which involves a pilot study for the
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2. PSS Background (cont)

* Environmental problems:
— No accepted means of assessing services
— Existing literature based on limited dataset
» Social problems:
— Social impacts not considered

+ Business/economic problems:
— Business case not well established
— Business-to-consumer interaction not well understood

— Tools do not exist to help firms implement appropriate
sustainable PSS solutions

Marcus Wong IGES-KRC PSS Workshop
PSS Applications in the Consumer Goods Industry: Lessons leared from the UK Kobe, 16" Novert
Industrial Sustainabilty Group, Insttute for Manufacturing, University of Cambridge Slide: 5/15

renting of digital camcorders and PDA
(Personal Digital Assistant)-style city guides.

Sharing schemes involve the group owner-
ship of a single product, whereas pooling
schemes involve a single owner allowing a
wide group of people to use those products.
The research includes car-pooling and ride-
sharing case studies.

Other papers have discussed the great po-
tential for PSS. However, there are number of
gaps in the existing knowledge base. The first
and perhaps the most significant of those gaps
involves the lack of an accepted means of as-
sessing services from environmental standpoint.
This is a significant problem, and concerns the
definition of the system and how widely to
take the system boundaries. It also concerns
the problems of rebound and re-spending ef-
fects. This is not something which is directly
addressed by the research; instead, a rough-cut
estimation method has been used to assess en-
vironmental effects. The existing literature is
also based on the somewhat limited dataset -
the same case studies appear again and again.

If you look at the existing literature with
respect to social problems, most case studies
barely mention the social impacts of PSS solu-
tions. Looking at the business and economic
case for PSS implementation within the exist-
ing literature, the business case is not at all es-
tablished. Manufacturers and academics know
a great deal about the development of services.

However, the development of sustainable PSS
services, services that perhaps move from prod-
ucts towards greater service intensity, is not at
all well established. Also, the research which
is being carried out is not very accessible and
easily-understandable for firms.

Finally, the business-to-business interaction
is somewhat better characterized than the busi-
ness-to-consumer interaction.

This research has looked specifically to ad-
dress these issues on three distinct levels.

3. Aims of the research

— ‘To provide a sourcebook of ideas to inspire consumer
goods manufacturers who have little knowledge of PSS’

— 'To analyse the data gathered to provide strategic
guidance as to the advantages and disadvantages of
PSS, for consumer goods firms contemplating PSS
development’

— ‘To provide decision support, in the form of appropriate
case studies and supporting data, for consumer goods
manufacturers developing a PSS’

Marcus Wong IGES-KRC PSS Workshop
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The first level is to act as a source of in-
spiration, creating a database that can easily
and quickly tell interested-parties what is al-
ready available. It also involves gathering new
case studies, rather than simply using the exist-
ing data. The next level is to analyse the data
and draw out trends and conclusions. And the
third level is to pull all that information to-
gether in a way which is easily understandable
and accessible to companies.

4., Methodology

» Data gathering stages:
— On-line questionnaire
« 500+ organisations
+ Analysis of firms with no PSS experience
« Acts as filter, to determine best PSS cases
— Background research
— Interviews => case studies

Marcus Wong IGES-KRC PSS Workshop
PSS Applications in the Consumer Goods Industry: Lessons leamed from the UK’ Kobe, 16" November 2004
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4. Methodology (cont)

» Case studies:
— Characteristics
— Drivers
— Barriers
— Impacts
— Future developments

IGES-KRC PSS Workshop
Kobe, 16" November 2004

pplications in the Consumer Goods Industry: Lessons leaned from th
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4.Methodology (cont)

» Case-based reasoning and case study fragments:

Fragment 1
- Datadatadata

Fragment 1...
- Metric A
- Metric B..

- ...Metric x

-
5 =P
REAS =

—l
(3 Fragment 2...

- Datadatadata

... Fragment n

==y | Synthesise conclusions

... Fragment n
-Datadatadata

Marcus Won
‘PSS Applications in the Consumer Goods Industry: Lessons leamed from the UK’
Industrial Sustainability Group, Insiitute for Manufacturing, University of Cambridge
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5. The case studies

Automotive:

Ford THINK: Consumer vehicle leasing
GM/Haas Chemicals: Chemicals
Management Services

Liftshare.com: Lift-sharing

Consumer electronics:

~ Philips: Vision of the Future project
(rentable electronics)
Philips: Upgradeable TV contract
Philips: Take-back of TLD Earthlight

~ SmartMoves: Car-sharing lighting range
Clothing: White goods:
~  Gentle Touch: Integrated laundry services —  Box Clever: White goods leasing

Misc.:

~  HP Bulmers: Leasing of sports clothing
Computing:

~  Email vs. regular mail
Multimedia Computer Systems Ltd:
MicroPro upgradeable systems
Anon: P2P downloading services
Anon: On-line computer gaming services

BG MicroGen: Leasing of consumer,
MicroCHP units

Interface: Evergreen leasing system
Unilever: MyHome cleaning service

Marcus Wong
PSS Applications in
Industrial Sustainabil

IGES-KRC PSS Workshop
Kobe, 16" November 2004
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Industry: Lessons leamned from the UK
Group, Institute for Manufacturing, University of Cambridge

The methodology used for data-gathering
involved on-line questionnaires, talking to the
companies that had carried out PSS solutions
which fulfilled the criteria and also carrying out
a great deal of background research. This data
produced a series of case studies, covering the
typical areas covered in a case study. The case
studies were structured using the methodology
called ‘case-basedreasoning.” The following are
the critical conclusions drawn from across the
case studies.

The first conclusion is that consumer goods

6. Analysis

* The consumer goods sector:
— Understanding the consumer goods sector may
provide a key towards sustainable societies

— Use existing trends towards ‘personalisation’/total
solution provision of goods

— Little acceptance of compromise solution - there is
no premium purely for ‘green’

— PSS: no need for compromise

Marcus Wong
PSS Applications in the Consumer Goods Industry: Lessons leamed from the UK'
Industrial Sustainability Group, Institute for Manufacturing, University of Cambridge
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appear to be a good place to begin i.e. the cor-
relation between consumer goods and consumer
behavior is quite close - consumer goods often
have a very personal interaction with the con-
sumer. They are bought for very emotional and
And thus, the idea
that potentially we can change consumer behav-

often non-rational reasons.

ior through consumer goods, has some support.

The second point is that the shift towards
services is already happening in the consumer
goods sector. We see that customers are in-
creasingly looking for personalized goods and
the issue of mass-customisation is increasingly
becoming important for consumer goods firms.
Consumers in many sectors often do not want
physical goods but instead are actively seeking
functional fulfillment. These are already trends
that are well established in the consumer goods
industry. By greening these trends, by making
them sustainable and integrating PSS into these
solutions, PSS may piggy-back on these exist-
ing developments.

There is little evidence for the acceptance of
a compromise-solution - consumers are unlikely
to pay extra simply for a greener product.
However, PSS does not necessarily entail the
compromise. PSS solutions can be better in
terms of value for money as they can offer
greater functionality and greater perceived qual-
ity. PSS should be marketed not so much as a
greener solution but simply as a better solution,
that also happens to be a greener.
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6. Analysis (cont)

* Product Service Systems implementation:
— Primary drivers:
* Legislation
» Economics
— Critical facilitating factors:
+ Senior management support
« Working in partnership
— Primary barriers:
+ Not always appropriate — complex, dependent
« Lack of understanding of sustainable PSS concept
« Lack of strong macro-economic drivers

Marcus Wong IGES-KRC PSS Workshop
PSS Applications in the Consumer Goods Indusiry: Lessons leamed from the UK' Kobe, 16" November 2004
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Legislation is the key driver that have
pushed PSS implementation in the consumer
goods industry in the EU. While there is little
legislation which mandates for the development
of PSS solutions, legislation is increasingly
being framed with extended producer responsi-
bilities at its core within the EU e.g. the Waste
of Electronic and Electrical Equipment (WEEE)
and End-of-Life Vehicle (EoLV) Directives.
PSS and service-based solutions are increas-
ingly attractive means of dealing with end-of-
life issues and take-back issues.

Economics is also a key driver. None of
the cases covered in the research were driven
simply for altruistic reasons - they were all
driven because the companies noted particular
market needs that they felt that PSS could best
exploit. For example, companies like Phillips
look specifically at environmental issues to
gain competitive advantage over other firms.

There are number of other factors that,
while they may not drive implementation of
PSS, nevertheless had to be in place for suc-
cessful PSS implementation. The first of these
is senior management support - having a credi-
ble and highly visible champion for the PSS
project at a high management level appears to
be very important. The example of Interface
Carpets shows much difference such a cham-
pion can make. The issue of working partner-
ships is also very important. It is often the
case that a single firm cannot deliver the

entirety of the PSS - it needs to be done in
collaboration with suppliers, retailers etc. A
good example is again Chemical Management
Services, whereby it took a collaboration with
suppliers, transportation, unions, shop workers
and of course general workers and management
themselves to bring about PSS implementation.

However, there are of course significant
barriers to PSS implementation as well.
Firstly, it is not always the most appropriate
means of going forward. It must be employed
with a great deal of sensitivity to the context.
PSS solutions are also often more complex to
develop, involving more elements to design and
to develop than a typical product-based system.

There is also a lack of understanding of the
PSS concept. Many manufacturing firms, when
looking to generate greater profit, look primarily
to squeeze the production cost and perhaps the
cost associated with supply, together with look-
ing to sell greater volumes of physical products.
PSS fundamentally addresses this mindset. It
suggests that instead of squeezing production
and supply, it may be possible to extend the
value-chain and derive profitability from use,
from post-use and even perhaps from recycling
and re-use. Instead of greater profitability only
being associated with greater volume of sales, it
may be possible to generate greater profitability
with less physical sales. This idea is often a
very difficult one for management to accept,
shown again through the example of Interface,
whereby an employee re-education system had
to be introduced to help employees change their
particular mindset.

Finally, there is a lack of a strong
macroeconomic driver. PSS would be easier to
implement if there were strong systems of eco-
taxation but unfortunately these things do not
currently exist.

The economic and business case for the
case studies in the research is generally very
good. However, it must be pointed out that
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6. Analysis (cont.)

» Product Service Systems performance:
— Economic/business case:
+ Generally positive/promising
« Repeat rates of custom
* More attractive solutions
— Social
« Uncertain
— Environmental
= Uncertain, cannot decouple demand from resource usage,
rebound effects
« No guarantees but always the potential for improvements
through system optimisation

IGES-KRC PSS Workshop
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within the research, most of the cases involved
only early implementation of the PSS concept.
Thus, the situation at the moment is promising
rather than proven. The potential is great due
a number of reasons:

The focus on ICT/de-materialization often
leads to reduced production cost. Also higher
profit margin are often possible through offer-
ing greater functionality and marketing the idea
that PSS may be a better solution, not just a
greener one.

The PSS concept typically ties the consumer
more closely to the manufacturer, making re-
peat-rate custom more likely. This obviously
also has implications for customer protection.

However, the social performance of PSS
solutions is somewhat uncertain and it is also
very much tied up with environmental perform-
ance. In terms of the environmental perform-
ance, firstly one can say that service cannot
entirely decouple demand from resource usage.
Services at some point still consume energies
and still consume materials. Furthermore, re-
bound effects are extremely significant in the
consumer goods industry. For example, giving
a non-PSS example, if one has a more efficient
car engine, this may save the consumer a siz-
able amount of money. However, as the cost
per mile drops, it may encourage the consumer
to drive more and so the efficiency gain is lost.
In consumer goods, the ‘re-spending’ rebound

effects is particularly important. If the PSS

leads to a cost saving to the consumer, the con-

sumer then may spend it on other, non-

associated services and goods. One means of
minimizing this re-spending rebound effect
would be to keep the price of the PSS at a
comparable level to an existing product-based
solution, so that there is no re-spending effect.
However, by keeping this price high, there are
implications for social inclusion. Thus, in con-
sumer goods and for PSS, there is often a bal-
be traded

performance and environmental performance.

ance to off between social

However, through all of this, the focus on
systemic innovation and system optimization
shows that there is always greater potential for
superior environmental performance, even if that

potential is not at the moment always realized.

7. Current status of the research

NOT validated

+ Most data gathered between 2001-2002
» MEPSS, SusProNet, IGES-KRC
Eco-Materials Handbook (Wiley)

Marcus Wong
‘PSS Applications in the Consumer Goods Industry: Lessons learned from the UK’
Industrial Sustainability Group, Institute for Manufacturing, University of Cambridge
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The tool developed as an outcome of this
research has not been validated i.e. it has not
been tested in a company. Most of the data
was gathered between 2001 and 2002 for my

8. Contact Details

* Marcus Wong:

— Industrial Sustainability Group, Institute for Manufacturing, Mill
Lane, Cambridge CB2 1RX, UK

— email: mtnw2@hotmail.com
= www.sustainablePSS.org
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PhD research.
analysis is also being used by research organi-
zations as MEPSS, SusProNet in the EU and
also IGES and also for my thesis and an article

The data and the associated

in a forthcoming book.

k) %k ok ok ok ok ok k) %k %k ok ok ok ok

Q & A
Prof. Yoshida:

I have a question regarding “6. Analysis.
”  You mentioned one of the primary drivers
for implementing PSS is “legislation.” I won-

der if you are referring to legislation from UK
or the one from EU as a whole?

Wong:

In terms of the research that I have car-
ried out, most of the legislation is primarily,
originally, from the EU. But the way that
works in Europe is that directives are sent out
at EU level, but actual implementation of
those particular directives are then up to the
So the
original drivers are definitely from the EU.

nations within the EU to implement.
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Session-1

Trends in PSS Field in European Union

International Institute for Industrial Environmental Economics

Good morning, everyone. I am very
pleased to be here. It is a great honor and I
am sure we have a lot to learn from each
other.

Now, I would like to share some experi-
ences from a decade-long research in the area
of product service systems in Europe. It's ex-
actly ten years ago when the first workshop on

“eco-efficient services” took place in 1994, at
which some thirty of researchers from Europe
presented initial results on eco-efficient services.

However, the idea has a much longer his-
tory. One of the prominent researchers in this
field was Walter Stahel. His original idea on
the product service systems came from the
idea of servicizing products, meaning not ex-
actly selling function, but trying to extend the
life cycle of products by re-manufacturing
products and recycling materials. So, that was
the original idea.

Later the research focused primarily on
moving from material product to immaterial
services. At some point of time, researchers
believed that it wais possible to move from
selling material products to providing immate-
rial services. However, then it was realized
that any service is supported or delivered with
help of material products and any product in
its turn is supported by material systems of
production, consumption, transportation, and
infrastructure.

As the previous lecturer said, there is a

at Lund University (Sweden)
Oksana Mont

PSS development

» PSS lacks common definition

PSS vocabulary: limited understanding
« PSS methodology

PSS classification

» Numerous examples, but much fewer solid
case studies

Uncertain potential to emulate B2B examples
» B2B # B2C

2004, Kobe m

lack of common definition and in Lund we de-
fine product service systems as a system of
products, services, infrastructures, and networks
of actors that are brought together to develop
a system that is competitive, satisfies custom-
ers and that has lower environmental impact
than traditional business models. I think it is
very important to add the environmental
sustainability or soundness of product service
systems to the definition. Many researchers de-
fine product service systems very broadly as a
marketable set of products and services, which
leads to a large number of examples and pro-
jects that have very little systems approach
and at best can illustrate services added to
services. However, since the shift to delivering
services is not more environmentally sound,
adding services to products does not lead to
reduced environmental impact.

This confusion was clearly demonstrated

at the last conference in Brussels when
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companies presented traditional products with
added warranties or with IT software added to
products with no record of reduced environ-
mental impact and any suggestions for im-
provement. So, for this research area to
develop as a strategy towards sustainable de-
velopment, it is very important to have a clear
definition and in Lund we are placing much
more focus on systems thinking and that is
why we say that it is important to define PSS
as a system as consisting of elements of prod-
ucts, services, infrastructures and networks to
help companies define elements on which they
should work on. Also because any offers the
company sells on the market consists of mate-
rial products and immaterial services in what-
ever form even retailing is a service which is
added onto any products.

When it comes to vocabulary of product
service systems, it is a strongly restricted to a
very limited research community. Therefore,
when one visits or works with companies it is
important not to impose own terms, but in-
stead learn the terms and strategies that com-
panies are using.

In Scandinavia, companies operate with
the term “functional sales”, implying that
profit is linked to selling function instead of
selling a number of products. At such compa-
nies we emphasis that functional sales is a fi-
nancial mechanism, one element of a product
service system. We stress that in order for a
company to create a more systematic way of
developing product-services in a more environ-
mentally sound way, one needs to look at how
services are designed, how products are de-
signed, how networks with actors who deliver
products and services to the final consumer are
created.

In recent years, European Union funded
many projects on developing methodology how
to develop product service systems in compa-
nies. The results of these projects were

reported at the last conference on product
service systems in Brussels held in October
2004. The current concern is that first of all
methodologies are too many. They differ quite
a lot from one another, depending on compa-
nies, sectors and agencies that developed these
methodologies. So methods developed by en-
ergy-efficiency companies might not be useful
for companies that provide car-sharing services
or chemical management services. The general
conclusion is that there is a clear need for a
simplified and commonly accepted general
methodology, which identifies the main PSS
elements, but leaves the details of PSS devel-
opment and implementation to companies,
since each company works in its own settings
and its own context.

When it comes to product service systems
classification, also previous speaker mentioned
traditional classification that is used widely
which is the result-oriented services, product-
oriented services, and need-oriented services.
In my opinion, this is not a classification that
divides services into separate categories. These
are also rather elements of product service sys-
tems, because different systems can have spe-
cifically designed products for specific use, or
additional services or can provide products
through sharing or leasing arrangements. So,
they are not exclusive categories, but rather
you can look at the elements as ideas for what
types of elements could be added to create a
total system.

Now there is a quite a broad range of ex-
amples of product service systems towards dif-
ferent sectors. However, concern is also that
we lack really deep case studies which would
investigate each particular case in details and
provide the historical data developed of con-
text-related data and so on. And another con-
cern is that these cases which we have
available in the PSS field, they are often not
written in business language. So if you want
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these cases to be disseminated to many or to
larger population of companies, we need to
write them in business management language
to speak to managers of companies and not to
may be only environmental managers.

Also cases differ in their dissemination
extent. Some cases, like car-sharing, are re-
stricted to niches. Some cases like chemical
management systems are used quite broadly in
automotive industry, 80 percent of companies
use chemical management services.

Looking at individual company, famous
Interface case actually only creates five percent
of profit from leasing carpets, the rest comes
from producing carpets and selling them. And
like
Schindler Hose Lease, Elevator Power, they

if you are looking at the company
create 75 percent of their profit from leasing
services. So we should also be aware that
there are not many companies who are com-
pletely working on PSS models. Often new
companies are created for delivering systems
solutions. Very seldom producers would shift
100 percent of the operations to the new mod-
els.

It is also quite unclear from the cases we
have how well companies can use existing
knowledge and create their own PSS. The fa-
mous Xerox company leases copy machines,
takes care of maintenance and services, and
takes back copiers for re-manufacturing and re-
cycling. The company has been developing the
idea for more than a decade starting with sim-
ple increasing efficiency of production proc-
esses, moving towards product design and
finally towards service and system-based solu-
tion. It took the company more than ten years
to create system that it has now. And the
question is: can other companies permit them-
selves to spend decades on developing these
new business models and whether it is possi-
ble to learn from existing systems and develop
model which would help other companies

leapfrog and create system solutions in much
shorter time. This is still an open question.

Researchers in Europe primarily investi-
gated business to business cases. Lately we
saw that a focus is shifting toward consumer
foods and to business to consumer cases. It is
in this area that totally new challenges arise,
because in business to business, there are di-
rect relations between business providers of
PSS solutions and business customers. There is
often no direct relation between producer of
consumer goods and final consumers. Not to
mention that there are millions of final con-
sumers. So providing customized solutions is
very expensive or in principle impossible in
private market.

An additional problem is that there are
often additional actors between producers and
final consumers. These might be service or-
ganizations who provide services to households
or community-based companies including hous-
ing companies who have direct link to con-
sumers and who might take the role of
providing services.

Good development is also that PSS are
being found and developed in many sectors.
We started with very few cases in a couple of
sectors; chemicals, energy-efficiency sectors.
Now we have examples from a much broader
range of sectors; car-sharing and washing serv-
ices from private households, leasing of sport
goods, and do-it-yourself tools and gardening
equipment. These are examples in a business
to consumer case and market.

The problem here is that often these serv-
ices are not supported by changes or adoption
of product design. In business to business
cases, we see much more concurrent develop-
ment of products and services. However, on
total, we do lack cases where product design
would go hand in hand with service design
and each of these elements is adopting for de-
velopment in the other one.
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Speaking about policy, at the European
level, we do see some shift in policy develop-
ment. There are no direct policies towards
product service systems, primarily because the
area is too young. Secondly, we lack clear an-
swer regarding circumstances under which do
reduce environmental impact. It is too early
for direct policy intervention. However, strict
legislation in general in environmental area
and especially in extended producer responsi-
bility does trigger companies to explore inno-
vative solutions and more system-oriented
solutions.

Our experience is that in chemical sector,
legislation or cost of compliance are very high.
This look

outsourcing and for sharing responsibilities

triggers ~ companies  to for
with professionals that handle chemicals for
them. In energy sector, in many European
countries we see market deregulation which
leads to increasing competition and then com-
panies simply cannot survive on the low-
profits from selling energy. The trigger here is
purely economic; they need to survive on the
new deregulated market.

The PSS concept advocates the idea that
by improving one element of the system will
not allow us reaching the target which is ac-
cepted by many environmental experts - Factor

20 and higher (see picture below).

Environmental potential of PSS

Environmental improvement
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This graph shows that together with prod-
uct improvement, we need to develop services;

we need to think about functional innovation
and foremost we need to think in terms of
systems. Good example in this respect is car-
sharing. It is the most successful example in
niche market in business to consumer cases,
but the problem is to optimize the use-phase.
However, there are no major changes in prod-
uct design to adapt to new ways of delivering
mobility. And this is not to say that our cars
are very efficient: from the 100 percent of the
fuel with which we fuel our cars, only two
percent goes to the actual mobility.

So together with improving the use-phase
through sharing or leasing of cars we need to
work on efficiency of cars as products.
Additionally a question is about infrastructure,
because if the country's infrastructure is built
around cars and there is no public transporta-
tion, then it is difficult to promote car-sharing
and more efficient or less environmental dam-
aging systems of mobility. So, together with
developing more efficient cars and introducing
services which would allow people using cars
but not owning them, we need to think in
terms of different infrastructure which would
help customers to also adopt the new system.

Another example from Sweden is washing
machine: not every household has a washing
machine. When I moved to my flat, I did not
have washing machine. There is a space in my
bathroom and a socket for me to plug in
washing machine if I would like to have my
own washing machine. There is instead a com-
mon washing center, where there are three
rooms with three washing machines in each
room. There is a drier and various other ma-
chines to cloth care, which I would not have
at home. By providing this type of infrastruc-
ture, I have still a choice or possibility to buy
my own washing machine, if I really need to
own it and put it in my flat. But the whole
setting helps customer at least to think if you
really need to own a washing machine or you
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can satisfy your washing needs with the com-

mon infrastructure.

Lessons learned (1)

» New skills are needed for PSS development
in companies

» Importance of developing and evaluating
scenarios before actually implementing
product-service systems

» The role of actors outside traditional supply
chain: from B2B to B2C through new actors
that are best suited to providing solutions to
households

2004, Kobe m

I will now move towards lessons of the
decade of the PSS research in European
Union. First I would like just to repeat that it
is important to agree on the definition which
is not all inclusive because this creates prob-
lems and confusion in companies and in re-
search as well. So it is important to have as
precise definition as possible. But it is also
important to have a definition, which would
trigger continuous improvement process by
companies.

What we learned is that in order to de-
velop product service systems, new skills are
often needed in companies, which use to pro-
duce products, they suddenly find themselves
in a situation where they need to organize the
service element and for many companies this
is a big challenge. It is a challenge also for
researchers because service design research is
much less mature than product design and we
know even less about concurrent design of
products and services that fulfill the same or
similar functions or together present a package
that fulfills a certain function.

One of the important emerging ways of
thinking of product service systems is to de-
velop scenarios. The starting point for develop-
ing products and services is to try to imagine
the future staring from function that customers
require. For many companies, this is a big

challenge, because they restrict themselves in
terms of their technological capacity or their
traditional way of thinking is to develop a
technical device and then find possible applica-
tions.

In product service systems, companies
start from customer needs, think in terms of
products and services that can satisfy the need
of customers, not in terms of technical solu-
tions they have at hand. Additionally it is im-
portant to think about the role of new actors
who are traditionally not considered of a part
of supply chain, especially in business to con-
sumer market. This has implications also for
promotion of local economies, because local
companies know their customers better than
big multinationals, which have probably prob-
lems with knowing what different customers in
different counties want and can accept.

Lessons learned (2)

 Success and failure factors for PSS
development are similar for companies,
but their combination and context
(institutions+culture) are unique for each
company

» Regulatory and normative frameworks
should be set to promote systems with
lower environmental impact
(efficiency+sufficiency)

2004, Kobe m

When we looked at success and failure
factors for product service systems, there are
emerging number of factors which are similar
to many companies. However, their combina-
tion is different. The combination of these fac-
tors depends on institutional setting in each
company and also on the cultural context the
company is working in. Taking an example of
the top management support which Interface
has, the CEO is very engaged in the idea and
was very active in promoting the idea within
the company and outside. However, even a

CEO does not change the institutional setting.
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As a consequence, the company is struggling
with being economically profitable in carpet
leasing business. In other cases when institu-
tional settings are favorable for PSS; it might
be hard for PSS promoter in the company to
obtain top management commitment. So we
know what kind of barriers or what kind of
factors, a company or a PSS developer should
think about, but whether this factor will be
positive or negative, will be a benefit or a bar-
rier in this specific depends on the context.
Additional “context” factor is the ideology of
economic growth, which is unfortunately de-
fined only in materials terms. The main prem-
ise of the product service systems is to unlink
economic growth from material consumption
and instead link the profit to services delivered.

Lessons learned (3)

» Need to incorporate business and
management knowledge

» Methodologies: each company or a network
works in its own way - general steps but
not the detailed prescriptions

» Environmental impacts can be reduced by
systematic and targeted strategies

2004, Kobe m

For many companies, this represents a
very big challenge. Energy-producing compa-
nies, which are shifting towards selling energy-
efficiency services, are basically undermining
their business case, because one department is
getting premiums on selling more and more
kilo watt hours, while another department
within the same company is getting premium
on selling as less energy as possible by selling
energy-efficiency services. So for many com-
panies, this is a very challenging situation and
it creates internal conflicts.

Thus it is a challenging task to introduce
an idea based on sufficiency, if the entire soci-
ety is based on the idea of increasing material

consumption. What we also saw is that envi-
ronmental impacts will not be reduced auto-
matically in PSS. Unless companies develop
systematic strategies to reduce environmental
impacts, we will not see that product service
system will lead to environmental improve-
ment. So, environmental goal should be set
from the beginning.

Future research directions (1)

« Development of new product-service systems

— Illustrate possibilities and alternatives

— Show higher level of integration along the value
chain

— ldentify leverage points within networks

— Balance environmental superiority and customer
satisfaction with business viability and social
soundness

2004, Kobe m

When we look into the future, what
European researchers will be researching? The
development of new product service systems is
still an open question. And here we would like
to see more research on supply chain and we
need to see more integration in value chain.
We will also need to identify the strong actors
in networks who should be the leader in the
network which delivers product service sys-
tems. It will always be a question about find-
ing balance between economic viability and
environmental superiority of product service
systems.

Future research directions (2)

Translation of scenarios into practice
Probing PSS potential in many sectors

How to build strategic alliances and resolve
conflicts?

Methods for evaluating new PSS

Multi-disciplinary area - concerted effort and
cross-fertilisation

2004, Kobe m
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We started with developing scenarios, but
now we need to move towards implementing
scenarios in practice and studying what prod-
uct service systems potential exist in different
sectors. As was mentioned before, we do lack
methodologies for evaluating environmental
features of new product service systems.
Again, we have a good starting point with
life-cycle analysis of products, but it is a mat-
ter of setting boundaries and finding the right
units for comparison. What is important and is
starting to happen in Europe is collaboration
with researchers not only in environmental
field but with sociologists and psychologists,
who help develop ways of evaluating customer
satisfaction and acceptance of new and existing
PSS.

Future research directions (3)

o Research on customer satisfaction and social
value systems

* Measure customer satisfaction with
alternative solutions supported by cost-
benefit evaluation

» Information dissemination about PSS
 Policy measures to promote PSS

To understand how customer acceptance
can be created and where the limits and flexi-
bility of customers are, we need these new
scholars to take part in the PSS research.
Therefore the research on social value systems
is needed as well as the research on a customer
satisfaction that is combined with evaluation of
costs and benefits for each customer.

* ok ok x ok ok ok Q & A ¥ ok ok ok ok x %

Floor:

You mentioned car-sharing has become
one of the common B to C examples in EU
and it is the users of cars who need to

develop infrastructures - not the owners of
cars. For Japanese people, it is hard to under-
stand the concept of “building infrastructure of
car-sharing”. 1 wonder if you could give us

some examples.

Mont:

Thank you. That's a very good question.
In Europe, there are municipalities that sup-
port, for example, car-sharing by allocating
special parking spaces. And European cities
are very crowded. So, for many people, that is
very difficult to spend very lot of time trying
to find a parking place. By allocating specifi-
cally designated place for parking, municipali-
ties help people at least consider car-sharing as
an option. Additional consideration is informa-
tion provided by municipalities on car use. On
average in Europe a car is used for 30 min-
utes a day. The rest of the time the car is just
standing on the parking lot and people are just
paying for it. Moreover, many cities are not
built for the number of cars that currently
drive in the cities, which leads to traffic jams
and increasing pollution. Since there is a good
public transportation system in many European
cities, for many cities the combination of these
considerations shifts the preference towards car
sharing.

Bleischwitz:

It's Raimund Bleischwitz of Wuppertal
Institute. I would like perhaps to briefly com-
ment on the question too. Because what we
seen in car-sharing is not only a demand for
physical infrastructure, but also for organiza-
tional or social infrastructure which means es-
sentially that somebody has to run it, since
customers need to be organized and the ques-
tion is who should bear the additional cost for
that kind of social infrastructure. Should it be
the customer? Or it is difficult to organize.
Should it be the car leasing companies? Or
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they may say, “Why should we do it?” So,
most of the experiences I know from Europe
is that the local authorities have delivered
some public space and have hired some kind
of service assistant to run such an offer. Of
course, one needs additional financial means to

organize such services.

Wong:
I am just quickly adding on the U.K.

situation. I covered car-sharing studies in my

research. And one of the things which cur-
rently is pushing implementation of car-
sharing, ride-sharing services in London, is
what is called “congestion charge”. Basically if
you want to drive a car into the Central
London, you need to pay unless it's something
associated with things like car-sharing or it's
an electric car. So these things are increasingly
becoming common in a number of cities in the
U.K. This is one of the issues related to institu-

tions around car-sharing.




