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nore sustainable ways of
living

PROPOSED

Asi a-Pacific Centre for Denaterialisation
Desi gn

Designing | ess materials intensive societies
In North East and South East Asia and
Australia

The following is a DRAFT docunent outlining the need for a
research project interrogating strategies for designing ways
of living and working that are nore sustainable by being I ess
materi al s intensive.

Background

Sustainability

Li ving systens are sustainable if they have the capacity to
sustai n damage. Damage that exceeds a systenis reparability
results in unsustainability.

Wi | st the discourses of sustainability over the |last 15
years have al ways di scussed the quantitative aspects of
damage —that is, the fact that even mld incidents of damage
from which nost |living systens can recover becone
unsust ai nabl e at high volune or rates —practical work
towards the devel opnent of sustainability to date has focused
on the qualitative aspects of danage —that is, forns of
damage such as toxicity which can disrupt the recoverability
of living systens al nost irrespective of their quantity. In
ot her words, despite the fact that there has been nuch

di scussion of ‘the limts to material growh’, nost

regul atory mechani sns and voluntary initiatives have been
directed at ‘cleaner production’ (apart fromdirect ‘nature
protection’ through the establishnment of national parks).

However, it is increasingly apparent that this practica
enphasi s on what could be called ‘detoxification® is
insufficient. Most major polluters in the devel oped world now
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function under environnental managenent systems whi ch have
significantly reduced the pollution of individual operations,
sonetimes as nmuch as is economcally possible. But these ‘per
unit’ achi evenents continue to be outstripped by the

i ncreasi ng nunber of units associated with econom c growt h.

It is even being argued that eco-efficiency has facilitated a
net increase in ecological inpacts through the ‘rebound
effect” —that is, where the financial savings resulting from
reduced pollution costs are reinvested in expanded
operations. In addition, the quantitative aspects of basic
resource consunption, irrespective of the individual or net

cl eanli ness of production, remain nostly unconsidered in any
practical sense.

As a result, attention is only now turning to issues of

scale, volune and rate. The risk of climte change for
exanmple is an issue that concerns a pollution —primarily
carbon di oxi de —whose ecol ogical inpacts are alnpbst entirely
guantitative. Sustainability discourses are starting to focus
on ways of bringing about a net ‘materials intensity’
reduction or a net slowing in ‘materials throughput’. For
exanpl e, | eading European institutions and Anerican NGOs have
initiated the *Factor X debate which interrogates the |evel
of reduction in materials flows that is possible and
necessary: Factor 4 (Rocky Mountains Institute) is considered
‘no-regrets’, that is, there are short payback periods for
any initial costs involved; Factor 10 (Wppertal Institut) is
t hought to be necessary for global equity; Factor 20 (Ezio
Manzini) is put forward as necessary for sustainability in
the md-term

| nformati on Service Econony

The turn toward the quantitative aspects of devel opi ng
sustainability is not only being driven by the increasingly
evi dent obstacles to purely qualitative approaches, but al so
by the opportunities for new lifestyles and work practices
afforded by shifts in the nature of the econony.

For sone time, macro-econom sts have argued that as the
exchange of naterial goods reaches optimum efficiency, the
mar ket shifts to increasingly include the exchange of
imaterial information and services. Accordingly there should
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be a decoupling of wealth generation and material throughput
in the growh of know edge econony in late capitalism This
may take the form of closer rel ations between production and
consunption, or what is known is ‘nmass custom sation’, where
i nformati on about the customer (eg custoner relation
managenent) is conbined with flexible manufacturing (eg
nmodul ar or just-in-time manufacturing) to ensure ‘everything
you want and not hing you don’t’ —in other words, enhanced
resource-to-function efficiency. O it may take the form of
nostly inmmaterial commodities, such as professiona
expertise, which displace the need for material purchases,
though to date this has occurred only in the business-to-
busi ness real m (eg | easi ng, performance contracting,
outsourcing, least cost planning). Digitalisation is both a
cause and effect of this economi c shift, though the dot-coms
t hat have survived the crash are only suppl enenting rather
than supplanting nmaterial markets.

Some economi sts al so suggest a convergence between these
macro-trends and i ssues of sustainability. Either for
pragmati c reasons —pressure on ecol ogical sustainability

i ncreases the costs of materials in excess of |abour costs,
pronoti ng service-based busi nesses —or for ideol ogica
reasons —in a post-scarcity econony, surplus wealth is
invested in immterial concerns —markets of their own accord
m ght undertake a process of ‘ecological nodernisation (eg
Envi ronmental Kuznet’s Curve). The fornmer sees innovation
progressively aimat reducing the material intensity of

exi sting processes, then new products, and finally the
satisfaction of needs in general. The latter manifests as
corporate citizenship or stewardship (eg socially responsible
or ethical investnent, philanthropy) or alternative
lifestyles (eg voluntary sinplicity nmovenent, co-housing
comruni ties).

There are therefore significant trends pointing to the
econom c inevitability, feasibility or desirability of
reducing the material intensity of the econony. Hence, the EU
and the United Nations are investing in research into the
‘Sustai nabl e I nformati on Society’, exploring ways in which
the fulfilment of digitalisation's transformative potenti al
can be directed toward reducing material intensity.
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Defining De/lmMaterialisation

The European literature tends to define the key terns as
foll ows:

Demat eri al i sati on

This termgenerally refers to a reduction in materials
intensity in situations where products nonethel ess renain
essential. It can refer to production-side initiatives such
as light-weighting or use of recovered materials, or nore
radi cal Iy, products designed for closed-|oop take-back and
conponents or materials reuse. But increasingly it is used to
refer to user-side product-service mxes, that is, services
desi gned to enhance the use-life or nunber of lives of a
product, and/or the nunber of uses or users of products.
These are often called Product Services and Systens (PSS).

I mmaterialisation

This termrefers to the substitution of activities that do
not require materials, for the consunption of products or
resources. Because humans are enbodi ed- bei ngs,
immaterialisation is an ideal and only possible in a relative
way within artificially bounded systens. For exanpl e,
conversation can substitute for shopping, but conversants
still need warnth and food, and to a | esser extent, l|ight and
furniture. Imuaterialisation is nost often used with
reference to substitutive digitalisation, that is, making use
of information and comuni cati on technol ogi es i nstead of

physi cal systenms. Design for inmaterialisation is sonetines
cal l ed through Sustainabl e Services Substitution (3S)

Types of De/lmmaterialisation

The European literature generally suggests a range of ways in
whi ch digitalisation or service industries mght reduce the
material intensity of |ifestyles and workpractices:

Non- mat eri al

Habits or leisure activities that make use of comons or
existing infrastructures, or professional services that are
primarily verbal. Al human activities require materials
(shelter, whether buildings, climte control or clothes, and
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sustenance), but the val ue of some so outweigh the materi al
products and environments facilitating them that they can be
consi dered non-material. At the private end, this could

i nvolve voluntary sinplicity. At the commercial end, it

i ncludes the sort of demand nmanagenent associated with | east
cost planning and no-build design options.

I T Service Substitution

Doi ng sonething or getting sonething through conmuni cation
and i nformation technol ogi es. There is considerabl e debate
about the material and energy inpacts of the internet and
digitalisation nore generally, but it is believed that
comuni cation and i nformation technol ogi es shoul d provide
opportunities for net materials intensity reductions. Wrk
to-date has focused on tel ecommuting, teleshopping and

el ectroni ¢ docunentati on.

Functional Sales

Selling services or results rather than the products that
enabl e those services or results. This encourages the service
provi der to nanage the operation of the products for naxi num
efficiency, since they are a cost rather than a profit-naker.
Performance contracting is an exanple, as is a professional

cl eaning service rather than selling vacuum cl eaners.

Mul tipl e-Use

Selling or facilitating the shared use of products or
environnents, such as co-housing initiatives or libraries
(books, toys, tools).

Product Leasing

Enabl i ng product mmi ntenance and upgrade, and end-of-life
product -t ake- back (as required by European extended producer
responsibility legislation for exanple) by retaining the
manuf acturers | ong-term ownership of the product.

Ext endi ng Use-Life

In addition to standard servicing of purchased products,
pronoting opti mum use, mnaintenance, repair and upgrade, other
factors include facilitating enotional bonds to products so
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that they | ooked after and repaired rather than replaced on
breakdown. The latter may involve an initially greater
materiality (giving a product increased durability, but also
greater value, through the use of heavier materials)
anortized over a longer use life.
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The | nmportance of Design

The interface between materials and their use is the domain
of design. In many ways it is by design that our societies
have become so unsustainable in terns of material throughput.
It is only by careful design, gathering and redirecting
current values, habits, skills and technol ogi es, that
demat eri al i sed ways of living and working will appear not
only feasible but desirable.

However, to date, despite discourses of function and
efficiency, design as a profession has focused on the

mat eri al i sati on of products, environnents and commruni cati ons.
The profession and education of design will need to be re-
oriented toward the sort of functional innovation required
for dematerialisation. Design nmanagenent, corporate design
servi ce design and design for sustainability are energing
sub-di sciplines that can contribute to this reorientation.

DD Research Topic Areas

The followwng is a very initial Iist of research projects
that need to be undertaken in the area of Dematerialisation
Design in the Asia Pacific region, with specific reference to
Australi a.

Literature Review for Asia Pacific Econom es

Survey of existing research and identification of issues
concerning the translation of these mainly European
initiatives to the particularities of South East and North
East Asia and Australi a.

For exanple, in Australia, how does dematerialisation
translate to a nation with a heavy primary sector, snal
manuf acturi ng base, dependence on inported nmanufactured
goods, cultural traditions and trends of i ndividual
owner shi p, environnental policies favouring nature
protection, etc? How would dematerialisation in Australia
affect material flows internationally?
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The Nature of Materialism

The history and cultural variations of materialismneed to be
interrogated in order to fully understand the way nodern

soci eties anbivalently avow only concrete materiality, yet
churn through nmaterial things as if they have no materia
consequence.

Process

Foster specul ative and theoretical research, through
conferences and postgraduate research dissertations, draw ng
on humani ties disciplines such as phil osophy, anthropol ogy,
soci ol ogy and psychol ogy. Links need to be nmade to studi es of
consuneri smand material culture.

Cul tures of Dematerialisation

To lay the ground for reducing the materials intensity of
everyday life, the target societies and cultures need to be
exam ned for potential obstacles and opportunities. Although
demateri al i sati on appears to be innovatory, there are strong
traditions and continuing i nstances of |long-life products,
shared-use and non-material satisfaction of needs. This may
particularly be the case in non-Wstern nations. These
exanpl es need to be explored and where appropriate nodell ed
and pronoted. Any trends away fromthese traditionally |ess
materials intensive ways of living need to be identified.

Process

Establish a network of partnerships with departnents of |oca
overseas universities expert in the history and cul ture of
Asia Pacific nations (including Australia) in order to
pronote | earni ng exchanges about past, existing or possible
dematerialisation habits.

Perceptions of Things

To suppl enent both the theoretical research of “The Nature of
Materi alisnf and the soci o-econom c research of “Cul tures of
Demateri alisation”, research drawing on live situations is
necessary. Wiile there is an increasing nunber of enpirical
or at |east ethnographic material culture studies, these

cl ose exam nations of how people relate to the things they
use have only recently been undertaken, and none with a view
to the satisfaction of needs and desires in less materials
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i ntensi ve ways. Phenonenographi cal research into the
correl ati on between function and product are needed from a
wi de variety of contexts.

Process
Identify a range of pertinent activities around which focus
groups or one-to-one interviews can be undertaken.

Design Orienting Scenari os

Because dematerialization can require a radical change in

per spective, some European organi zati ons have used

foresi ghting and scenari o planning to envision how
dematerialization mght be realized. Delft University’'s
SusHouse research project for exanple, brought together
experts in particular industries, consunmers and design

prof essionals and researchers to brainstormless materials

i ntensive ways of |iving and worki ng. The outcones were
evaluated for feasibility and sustainability and then used to
backcast design strategies for realizing those scenari os.

Process
Identify a range of target industries for design orienting
scenari o wor kshops.

Service Design Strategies

As indicated, design’s substantivismneeds to be interrogated
and circunvented if designers are to learn to be innovatory
drivers of dematerialization. The opportunities and obstacl es
to dematerialization in both the history and current
commerci al practice of designing need to be identified. For
exanpl e, brandi ng underlies materialisnis concealing of
materiality, yet also facilitates the |ong-term custoner-
supplier relations necessary for service econonies.

Process

Building a portfolio of case studies of PSS and 3S desi gni ng,
with extracted | essons and recommendati ons. Wbr kshoppi ng
specul ative PSS and 3S design briefs with professional design
practi ces.
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Actualising Virtuality

The digital revolution renmains to be designed. Only through
nore careful design for usability will information and

conmuni cation technol ogi es build the trust necessary for them
to becone habitually substituted for material ways of |iving
and working. To date, research has focused on tel ecomuting,
and to a | esser extent paperless comuni cation.

Process

Survey existing research into digital cultures with respect
to dematerialisation (as opposed to its distinct and

t herefore supplenentary nature). Case study nodels. Charette
appropriate briefs and test outcomes through focus groups.

The Business of Sustainability

The key to dematerialisation is the recognition that it gives
busi ness a way of contributing to the devel opment of
sustainability other than through conmprom sing wealth
generation. The business case for dematerialisation therefore
needs to be built:

M PS for SRI

Taki ng advantage of the current interest in Socially
Responsi bl e I nvestnent in Australia, new ethical investnent
i ndeces need to be devel oped based on Materials Input Per
unit of Service to rate the extent to which conpanies are
contributing to the transition toward | ess materials

i ntensi ve econom es.

MBA Mbdul es and Conpetitions

Devel oping curricula materials and busi ness plan conpetitions
to pronote dematerialization to MBA students.

SME Tr ai ni ng

Devel oping curricula materials explaining denaterialisation
strategies to small businesses.

Partially Annotated List of
Exi sting Research Acquired to Date

Bart!| emus, Peter “Demat erialisation and Capital
Mai nt enance: Two Sides of the
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Sustainability Coin” Wppertal Papers
n120 (January 2002)
NOT YET ANNOTATED
http://ww. wupperinst. org/ Publikationen/wp. h
tm

Bartel nus. P; Bringezu, S “Demat eri al i sati on,

Envi ronment al Accounting and

& Moll, S Resour ce Managenent”
NOT YET ANNOTATED
http://europa. eu.int/comienvironnment/enveco
[ studi es2. ht n#26

Bhanra, T; Evans, S “Movi ng from Eco-Products to

Eco- Servi ces”
van der Zwan, F; & Cook.M Journal of Design Research 2001

Qutlines research at Cranfield University
into design managenent for Alternative
Function Fulfilnment, and in particul ar

Hi ghly Custoni sed Services.
http://jdr.tudelft.nl/articles/issue2001. 02/
article3. htn

Britton, Eric “I'nformati on Soci ety and Sustai nabl e
Devel opnent ”
Speci al Edition of The Journal of Wrld
Transport Policy and Practice v2 nl
(1996)

This is John Whitelegg’s journal, though
this issue is edited by the director of
EcoPl an, the organization behind car-free
days anpbngst many other initiatives. It
contains a nunber of useful articles
concerning tel eworking, which is the
dematerialization of transport needs.
http://ecopl an. org/ wt pp/ wt _i ndex. ht m

Britton, Eric “I'materialisation; a Persona
Rum nation or Poor Man's GQuide to a
Conpl i cat ed Concept”
ASSI ST August 2001
A wor ki ng paper for the ASSI ST research
proj ect by the founder of “The Commons”

concerning definitions of dematerialisation
and i mmterialisation.
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[in left navigation frame click Key
Docunent s > Thi nkpi eces]
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Cher mayeff, Serge;

Chermayeff, Serge;

Chermayeff, Serge;

Tzonis, A ASSI ST: Results of Analysis —
Substitutes for Consunption
"Vol ume 1: Sustainable Lifestyles in
the Inclusive Networked Know edge
Soci ety” January 2002

The final report of the “Achieving

Sustai nability by using Substsitutive

I nformati on Soci ety Technol ogi es” research
project. The first volume outlines the
context for the study.

www. i nmat erial i sation.org

Tzonis, A ASSI ST: Results of Analysis —
Substitutes for Consunption
"Volunme 2: Immaterialisation Scenarios”
January 2002

The final report of the “Achieving

Sustai nability by using Substsitutive

I nformati on Soci ety Technol ogi es” research
project. The secondd vol une describes the
scenari os that were case-studi ed by the
proj ect.

www. i nmat erial i sation.org

Tzonis, A ASSI ST: Results of Analysis —
Substitutes for Consunption
"Volunme 3: An Immaterialisation Case-
Study; Affordance Anal ysis;
Bi bl i ography” January 2002
The final report of the “Achieving
Sustai nability by using Substsitutive
I nformati on Soci ety Technol ogi es” research
project. The third volume anal yses the
detailed inplications of the scenarios
outlined in volune I1.
www. | mmat erial i sation.org

Cl evel and, Cutler & “l ndi cators of Denmterialisation and

t he

Materi al s

Matt hi as Ruth
Ecol ogy v2 n3
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Intensity of Use” Journal of Industrial

(1999)

Pi cks up where the Fischer-Kowal ski survey
ends, interrogating MFAin relation to
current debates about dematerialisation
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concl udi ng that the Kuznet’s curve is not
necessarily occurring, and that, nore
general |y, aggregrate anal yses mss the
conpl exities of particular materials
substitutions; eg substituting plastics for
metals |ightweights, but often with greater
eco-inmpacts in manufacture, higher

mul tiplier or rebound eco-inpacts in use,
and |l ower recyclability in disposal

Cooper, Tim& Sian Evans Products to Services: Report for
Friends of the Earth
Centre for Sustainable Consunption,
Sheffield Hallam Univeristy, 2000

NOT YET ANNOTATED
http://ww. shu. ac. uk/ school s/ sl m csc. ht n

econcept / prepare “M nutes of the Expert-Wrkshop on
Sust ai nabl e Servi ces and Systens”
Oct ober 2000
Prot ocol of an exam nation of the
feasibility and sustainability of a nunber
of live exanpl es of product-service n xes.
http://ww. pr epar e-
net.org/topics_projects/susy/

Fi scher - Kowal ski, Marina “Society’s Metabolism The
Intell ectual History of Materials Flow
Anal ysis” Part 1 Journal of Industrial
Ecol ogy v2 nl (1998)
Part 2 (with Walter Hattler) Journal of
I ndustrial Ecology v2 n4 (1999)
A conprehensive survey with an extensive
bi bl i ography of the disciplinary origins,
methods and limts of MFA, but with only

passing reference to dematerialisation
strategies.

Goedkoop, M van Halen, C *“Product Service Systens:
Ecol ogi cal and Econom cal

te Rrele, H Rommens, P Basics” Pré, PW, CS Storrm
(March 1999)

A thorough interrogation of whether
demat eri ali zi ng busi nesses are econom cally
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feasi bl e and deliver significant
enhancenents of our societies

sustainability. The authors develop a

graphi cal evaluation tool using a profit

pool analysis nethod. The appendi x incl udes
a | arge database of existing exanpl es of
PSSs.

http://ww. pre.nl/pss/downl oad_PSSreport. htm

Goedkoop, M Spriensma, R “Reducing Environmental Pressure
t hr ough Dema-
Effting, S terialisation” Pré (Novenber 2000)
A studying quantitfying the
dematerialisation potential of the
Net herlands in the context of its inports
and exports.
http://ww. pre.nl/downl oad/ default. htm

Hei skanen, Eva & Jal as, M kko“Demraterialisation through
Services: A Review and Eval uati on of
t he Debate” Hel sinki: Finish
Envi ronnent 436, 2000

An excellent introduction to
dematerialization, sumuarizing all the nmgjor
research to its date of publication
http://green-ecomerce. conf publications. htn

Hei skanen, Eva; Jal as, M kko; “The Denmterialisation
Potential of Services and IT:
Karna, Anna Futures Studi es Met hods Perspectives”

Quest for the
Futures Sem nar Presentation, Hel sink
School of
Econonm cs, Organi sati on & Managenent,
June 2000
A sunmary of the ‘probl em based technol ogy
foresight’ research being conducted by the
aut hors at the Hel sinki School of Econonics,
Organi sati on and Managenent, in particular
three enpirical case studies: 1) donestic
activity service substitution; 2) office
wor k service substitution; 3) electronic
grocery shoppi ng.

Hi nterberger, Friedrich & “Dematerialisation, Enploynment and
Competitiveness
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Luks, Fred

I nt er nati nal

Conf er ence,

Jal as, M kko; Pl epys,
Rebound Effect”
& El ander, Mari a

in a dobalized Econony” presented at
Soci ety for Ecol ogi cal Econom cs

Novenber 1998

Thi s paper argues the need for an integrated
“ecol ogi cal economic policy” with an

i nternational focus to ensure that
dematerialisation strategies occur in
concert with, and possibly through the
drivers of, enploynent and conpetition
policy.

http://ww. wupperi nst. or g/ downl oad/ DECG. ht n

Andri us; “Sustai nabl e Consunption and

May 2001 Wippert al

One of a nunber of protocols sunmari sing
wor kshops at the 7'" European Roundtable on
Cl eaner Production in 2001

http://ww. iiiee.lu.selercp/workshops/worksh
ops. htm
Manzi ni, Ezio; Vezzoli, Carlo; “Product-Service Systens:

Usi ng an Exi sting Concept

& Cark, Garrette
Jour nal of

Mol |, Stephan
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as a New Approach to Sustainability”

Desi gn Research 2001

Qutlines the sustainability and business

strategy potential of designing product-

service systens, with sone proposed steps
and warnings for undertaking this sort of
desi gni ng.

“Reduci ng Soci etal Metabolism A

Sust ai nabl e Devel opnent Anal ysi s”
Nature Soci ety and Hi story Conference,
Vi enna 1999

A technical paper concerning MA

met hodol ogi es with exanpl es of conparative
current national indices.

http://ww. seri.at/SERI _next/peopl e/ nenbers/
[click Moll, Stephan]
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Mont, Cksana

“Functional Thinking: The Rol e of
Functional Sal es and Product Service
Systens for a Function-based Society,
Functional Thinking for |PP

1l EEE Lund University, Swedish EPA,
March 2002

An i mportant paper by one of the |eading
researchers in this field, arguing for the
need for carefully designed nacro-econom c
eco-restructuring, nanely Integrated Product
Policies, to ensure that functional
approaches to business devel opment deliver
sust ai nabl e out cones.
http://ww.iiiee.lu.se/information/library/p
ubl i cations/reports/ 2001/ nut ek. ht m

te Riele, H van El burg, M “Dematerialisation: Less

Clear than it Seens”

& Kema, R

Rejinders, L

Ryan, Chris

© ecodesi gn foundation

po box 369 rozell e nsw 2039 Australia
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CS Storrm January 2001

A report to the Dutch Governnent on the
state of demmterialisation initiatives in
the EU and internationally. It concludes
that there is a need for a ‘hardening’ of
what dematerialisation nmeans. It includes a
frank assessnent of all the current players
in this debate.
http://ww. vhk. nl / downl oadr eports. ht n

“The Factor X Debate: Setting Targets
for Eco-Efficiency”

Journal of Industrial Ecology v2 nl
(1998)

NOT YET ANNOTATED

“Demat erializing Consunption through
Service Substitution is a Design
Chal | enge” Journal of Industrial

Ecol ogy v4 nl (2000)

A short editorial, surveying a nunber of
reports into PSS, and stressing that the key
to dematerialisation is design, in
particular ‘future concept product’ design
that is, design ainmng at market
transformati on.
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Schitz, Helmut & Welfens, M “Sust ai nabl e Devel opnent by

Si nmons, St ephan

Si rmmons, St ephan

White, A, Stoughton
t o Ext ended
Feng, L

Solid Waste, 1999

© ecodesi gn foundation
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Dematerialisation in Production and
Consunption —Strategy for the new
Envi ronmental Policy in Poland”
Wippertal Papers n 103 (June 2000)
NOT YET ANNOTATED

http://ww. wupperinst. org/ Publikationen/wp. h
tm

“E-Work and Sustainability: The Meaning
of Immaterialisation and Rebound I; The
Informati on Soci ety and | nherent

Optim sni The European Journal of Tel-
E-Working v8 nl (Summer 2001)

One of the in-progress deliverables of the
ASSI ST research project. This first vol une
focuses on the rebound effect, both as a
pronpt for and a danger of
demateri al i sation.

www. | mmat erial i sation.org

“E-Work and Sustainability: The Basis
of Immterialisation in Lifestyle
Change; Assessing the |Inpact of

Li festyl e Change; Wat Happens After

I materialisation”

The European Journal of Tel -E-Wrking
v8 n2 (Wnter 2002)

One of the in-progress deliverables of the
ASSI ST research project. This second vol une
di scusses the obstacles to and opportunities
for the lifestyle changes needed for

dermateri al i sation.
www. | mmat erial i sation.org

M “Servicizing: The Quiet Transition

Product Responsibility”
Tellus Institute for US EPA Ofice of

The npst substantial Anerican contribution
to the issue of demmterialisation produced
by one of the world' s | eading environnental
research organi sations. The report case
studi es existing exanples of substituting
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service sales for product sales, primarily
in the chem cals industry.

http://ww.tellus.org/general/publications.h
tm
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