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1. Introduction

On behalf of the Swedish Ministry of the Environment, the Swedislergef Research
Agency (FOI) conducted a study to evaluate an Extended Producer Resippr&BiR)
system in Sweden. The purpose of the study was to formulate a ohngentextual
environmental scenaricand, by identifying the most important parameters of an EPBnsyst
develop alternative EPR strategies, which can be tested whthicontext of these scenarios.
The study was aided by the employment of computer aided General Moiphbkgalysis
(GMA), in order to develop scenario and strategy laboratories waictbe used as “if-then”
modelling frameworks.

Two working groups of seven persons each — a “strategic environment guodi’“strategy
development group” — performed the modelling together with two morphologtstsgroups
were composed of researchers from the Swedish EPA, other retmxerthment authorities
and two NGOs and two private companies involved in waste managementcyuting.
During a final joint meeting, the strategic environment model masged with the strategy
model.

1.1 Definitions and boundaries
1.1.1 Extended Producer Responsibility (EPR)

"Extended producer responsibility" (EPR) imposes accountability beeerttire life cycle of
products and packaging introduced on the market. This means thatwiniol, manufacture,
import and/or sell products and packaging, are required to be finanoralphysically
responsible for such products after their useful life. They mtistreiake back spent products
and manage them through reuse, recycling or in energy production, egatelthis
responsibility to a third party, a so-called producer responsibilggnization (PRO), which is
paid by the producer for spent-product management. In this way, ERRresponsibility for
waste from government to private industry, obliging producers, impaatedfor sellers to
internalise waste management costs in their product pricesis(iia C., 2000ls Extended
Producer Responsibility Effectiv&hviron Sci TechnoB4 (7), pp.170 A-175 A))

The long-term purpose of EPR is to encourage more environmentahdlfri product

development -- products that require fewer resources, are tasarse/recycle, and which
contain fewer environmentally dangerous substances. The problemsttedeivelop flexible

EPR-strategies for a future in which there is a good deal ofrtaidy concerning, for

instance, national or international directives, technological develugmshifting political

ideology, market forces and ethical concerns.

1.1.2 Extended Producer Responsibility System

An EPR system is defined as those laws and regulations, plusntlomstering, information,
logistic and enforcement systems, which together comprise therwahich EPR will be
applied.

1.1.3 Contextual Environment, Strategy Space and Transactional Environment

The contextual environmenis defined as those factors in the external world, which can
influence how the EPR system functions, but which cannot be influendbd EPR system.



The strategy spaces defined as the internal world of the EPR system, compribioge
factors, which the EPR system-owner can control, and mould intatagst for coping with
the contextual environment.

However, factors can be designated as “external” or “inteordy a potiori. In reality, there

is always some degree of overlap between these contexts. &ctors,fwhile being external

to the EPR system as suchnbe influenced by the system. For instance, people’s propensity
to sort their household refuse is not an internal factor within andyBem, but may well be
influenced to some degree by the chose of EPR strategy (egnatfon campaigns, rewards

or sanctions).

Factors, which are external to a system as such, but whichecariluenced by the system,
belong to thdéransactional environment

In this study, two morphological models are developed and linked: amn@tscenario field
consisting of the contextual and transactional environments togetheml atrdtegy field
representing possible EPR-systems. The transactional fadgtbms the scenario field can be
varied in response to different strategy alternatives in thtegir field.

Also note: In this report, we use the tespenarioto denote a “projected futures state” rather
than a series of events.

1.2 Structure of the report

The report contains a description of methods (Chapter 2), a presemhthe morphological
fields that describe the contextual environments and the producer-résiggrstrategy space
(Chapter 3), eight environment-specific scenarios (Chapter 45 mwaerning possible PA
solutions (Chapter 5) and a short conclusion summing up the modelling p{Gbegser 6).

Naturally, the prerequisites for a Swedish EPR systempa@fie to conditions in Sweden.
However, this report may be of interest to a broader, internataurdience, not the least
because of the methodological approach that is presented.



2. General Morphological Analysis and Non-Quantifie ~ d Modelling

2.1 Introduction

General morphological analysis (GMA) is a non-quantified modelliathod for structuring,
analysing and evaluating multidimensional social, political or teehproblem complexes. It
was originally developed by Fritz Zwicky — the Swiss-Americsimagphysicist and aerospace
scientist — as a general method for structuring and investigdntptal set of relationships
contained in multi-dimensional, usually non-quantifiable, problem complexes

Morphological analysis can be employed for:

developing scenarios

analysing risks

relating means and objectives in complex policy spaces
supporting decisions and developing strategy alternatives
evaluating structures (of organizations or social-technicalragste

Morphological modelling is done in small subject specialist groufis twé strong facilitation
of practiced morphologists. The ideal size of the group is sigversparticipants, excluding
facilitation.

GMA goes throughcycles of analysis and synthesisthe form of a number of steps or
phases. The process is iterative and the steps are repeatesiite #nat the group obtains
deeper understanding of the problem complex being analysed. The visthik s a
morphologicalfield, i.e. a parameter space describing the variables of the praiolemplex
being studied and how these variables are internally connected. Wiglusnsupport, the
morphological field can be used as a “what if” modelling laboratondésignating various
possible underlying conditions (inputs) and examining resulting solutiorguejt

! For more information on General Morphological Arsés, visitwww.swemorph.com




2.2 GMA in practice
Computer supported GMA proceeds through a number of iterative steps es:phas

Analysis Phase 1 - Identify the variables
Identify and define the parameters (which could also be termed donsrw variables) that
best describe the problem complex. (A — D below.)

A B C D

Analysis Phase 2 - Define alternative values or conditions foaeh variable
Each parameter is provided with a meaningful number of possibleaitervalues, which
are called conditions. To be true variable, these conditions should ballyekclusive.

A B C D
at b1 ci d1
a2 b2 c2 d2
a3 c3 d3
ad cd

Synthesis Phase 1 — Pair-wise consistency assessment

The resultant morphological field (a parameter space) is chéokedernal consistency. This
is done by making pair-wise comparisons of all of the conditions wréacce with a special
assessment template ( below). The principle involved is to angdwemuestion: Is it
conceivable that a world including State al and State bl (for eXacapleeoexistNote that
this is not a matter of determining causality, only internal consiste@aythe other hand,
arguments involving causal relationships may be used to arrive at the condéourised for
coexistence.
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Synthesis Phase 2 — Configurations

Based on the assessments made in Synthesis Phase 1, intemsibyeat combinations of
variable conditions, called configurations, are produced which consmsteo€ondition from
each parameter. The blue cells below jointly comprise one cortiigura

A B c D
al ' c1 d1
3 b2 d2
a3 c3 d
a4 c4

Examination phase — Evaluate the configurations
Study the matrix and configurations (the solution space). Identify arsdec groups of
configurations. Search for different solutions with the help of siogi®ultiple drivers — i.e.
choose theinput datain the form of one or several assumed conditions and obtain the
remaining “consistent” conditions asitput data

Iterate the entire process (if necessary)



2.3 Special considerations for the EPR study

In classical morphological analyses, the aim is to reduce dinghwological field by excluding
as many “inconsistent” internal pairs of conditions as possible. fEsiglts in a greatly
reduced number of possible solutions compared with the original fidiorroilly possible
solutions (i.e. the total problem space). In certain cases, hogwisies may have few
internally inconsistent conditions. Such fields are cdtigoer-coherenti.e. the variables are
generally orthogonal, and pretty much everything is possible.

Scenarios fielddrequently have this characteristic, as was the case h&tlEPR scenario
field. Eight different scenario configurations were identifiedhion covered virtually the
entire scenario field. Subsequently, each scenario configuratioewahsated separately for
internal consistency.

During the final, joint work session, one EPR strategy solutionsetested for each scenario,
based on which one best fit the requirements of the particular scenhis was done by
finding the best fit for each strategy’s defined conditions vis aath scenario as a whole.



3. Two morphological fields

3.1 The Scenario Laboratory

The working group responsible for the contextual and transactional envirbuieseloped
the following scenario field (the field contains 20,736 formal configuma):

"%, Casper - [scen-Eng6.scn - Scenario field for ERP laboratory]
‘ File Edt Miew Grid Options Window Help
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Consumer Consumption |Household MNational Price levels: Technology Technology EU directives
behaviour patterns sorting environmental [raw materials |developmt: developmt: for
(total & private |behaviour policy vs. recycled [material usage | material import/export
import) material recycling
Buy Total - UP YVoluntary on Advanced Faw - high Wery fast Wery fast haore open than
ermvironmentally  |Private - UP ideclogical basis [holistic econ. & |Recyc - high development development at present
Willing to pay politics
more
Buy Total - DOWWN | Sort by reward  |Advanced buy  |Raw - low Steady Steady Status quo
ermvironmentally  |Private - P fragmented Recyc - high development developrment
bt will not pay
more
Do not buy Total - UP Sort if forced to |Advanced but  [Raw - high Marginal Marginal More restrictive
ervironmtally Private - DOWYT only voluntary  [Recyo - low development development than agt present
Total - DWW |No sortf protest [Lowest EL- Faw - low
Private - DOWYT adaptation Recyc - low

Ready

The field contains the following variables:

lcombzorae  [@

o

[ o

Purchasing behaviour How environmentally aware and environmentally knowledgeable
are consumers in general (including both households and purchasers in g/ gteblic

organizations)? More specifically, how willing are consumerpay for environmentally

compatible products?
Consumption: How will consumption increase, both totally as in its proportion ivage
imports (for example, via the Internet)
Consumer behaviour — sorting:How willing will consumers be to sorting their waste

products under different reward or sanction policies?

National environmental policy. Is Sweden’s environmental policy in phase with the EU’s
environmental policy or is it at the leading edge in relation toBU& Are the control

mechanisms characterized by a holistic approach, resulting oo lgalance between

incentives/sanctions and environmental policy?
commitments from various participants? If, alternatively, costare employed, which
should be prioritised?
Price of new basic materials vs. price of recycled materialsThe price of new raw
materials, including oil, is mainly determined by the globalk&iaand by national taxes

Is the policy based on wvglunta
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and subsidies. The price of recycled materials in a partianéa is significantly affected
by technological advances.

Technological advances — use of materialdVhat is the pace of dematerialization
(meaning the development towards the use of less materialtiomela utility)?
Technological advances — recyclingWhat is the pace of technological progresshe
field of materials recycling?

EU regulations governing the import and export of wastein what way will the rules
governing the flows of waste over national borders change (comparetbdaty)?

3.2 The Strategy Laboratory

The Strategy Development Group developed the following morphologiadlffiedescribing
various possible strategies for a Swedish EPR system (contai3dn800 formal

configurations):

oﬁ Casper - [strat-5c.5CN - Strategy field for ERP laboratory] =
File VEdit Wiew Grid Options  Window Help =
N NER
[€clo| mm| @ == ml e se]-[klx] Bls] Bl =]
Market for waste |Regulation system |Disposal methods |Sorting system Environmental Collection Recycling Required
products (Relative levels of |{Number of goods |adaptation of system technigque environmental
recycling vs. or material products product
ehergy production) | groups) information

Fully international | Waoluntary Recycling: UP =15 groups Increased focus on |Close to Mechanical |Chemicals

ERPF branch Energy: DOV {goods oriented) "clean” (separated) residence recycling aterial

regulations material Energy
Mational and near |General national "Recycling UP =15 groups Same as present  High density " Thermal Chemicals
international area |legislation Energy: UP {material oriented)  [mix today (2002} "bring system"  |recycling Waterial

Individual agents

Mo maonopoly
Localfregional | General national "Recycling: DOWR  |Same as today Increased focus on | Low density " Chemical Chemicals

legislation Energy: UP (2002) decreased material |"bring system”  recycling Energy

Collective agents usage

Partial monopoly

Highly detailed Land fill and other < 5 groups Biological ‘|Chemicals

national legislation:  |deposits increase {goods oriented) recycling

who, what and relatively

where

< 5 groups
{material oriented)

Ready [Combassen o o [ [

This field contains the following variables:

Market for waste products: Within which regions will we trade in waste? From what
origins will we allow waste to be sent to and treated in Swed&d? where will we allow
waste collected in Sweden to be sent for processing?

PA

regulation system

Is Swedish producer

responsibility based on voluntary

commitments or legislation? Does this apply to all products opédoific products? Does
the producer have the sole right to the waste?
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Disposal methods How will different methods of disposal increase or decredatve to
one another? Is energy recovery from waste increasing or dagfzds theproportion of
landfilled waste increasing in relation to the recovery of naseand energy? (This will be
an effect of control instruments proposed in other ongoing studies.)

System for sorting waste at sourcelnto how many fractions should the consumer sort
waste, and what is the sorting principle — goods type or matgp@P (Each have their
advantages and disadvantages.)

Environmental adaptation of products How should products be environmentally
adapted? Shall product design we focus and “clean” material, osemiaterial or other
favourable environmental characteristics?

Collection system How accessible should the collection system be?

Recycling techniqguesWhat mix should be considered?

Environmental product information: What information about the product should the
producer provide to the consumer?

4. Eight contextual scenarios

The scenario group defined eight scenarios, which covered virtually ewadition in the
scenario field. The scenarios were chosen in order to fill oubtler limits of the eight
dimensional scenario field, thus covering extreme (but plausibéepgbes During the final
work session, the groups jointly studied the configurations, which edsuit certain
adjustments and supplementary descriptions. The eight scenariesréme 2015-2020) are:

Global crisis (Production gone wild)

Raw materials crisis (Qil crisis 2020)

Current development pessimistic (Characterized by environmergabsitan)
Current development optimistic (Characterized by strong environnpmoiiay)
Greenhouse nightmare (Move away from combustion)

BATman — Best Available Technology (High-tech solutions)
Dematerialization (A composite world/Less yields more)

Green paradise (Everybody “does the right thing”)

ONoOOR~WNE
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4.1 Global crisis

Political situation: Very weak

Market: Anarchy

Technological development: Weak
Environmental situation: Catastrophic

SCENARIO Consumer Consumption |Household National Price levels: |Technology |Technology |EU directives
behaviour patterns sorting environmental |raw materials | developmt: developmt: |for
(total & private |behaviour policy vs. recycled [material material import/export
import) material usage recycling
Global crisis Y otal - UP Woluntary on Acvanced Raw - high Very fast Very fast More open than
ideological basis/holistic econ. & |Recyc - high  |development  |development |at present
politics
Raw materials crisis Buy Total - DOV |Sort by reward  |Advanced buy
environmentally |Private - UP fragmented
but will not pay
mare
Current development - y Total - UP Sort if forced to |Advanced but  |Raw - high Marginal Marginal More restrictive
pessimistic c|[IPl P rivate - DOV only voluntary  |Recyc - low development  |[development [than at present

Rawy - lowe
Recyc - low

Current development - Total - DOWWIM
optimistic Private - DOWN

Mo sortf protest

Greenhouse nightmare

Batman: High-tech
solutions

Dematerialization

Green paradise

In the scenario “global crisis” we envisage a deep worldwidessson. Europe and the United
States have failed with respect to the new economy. Sluggiginseiipat remain in the old
economy see their chance. The EU is in a process of disintegeaid is politically very
weak.

Swedish consumers are ignorant in terms of environmental matté@re occupied by day-
to-day concerns. However, consumption in Sweden is increasing, déspiteact that
consumers are short of money. This is possible because of unedstrigtorts of cheap
products from low-wage countries without environmental regulations. Tice pf raw
materials on the global market is low because natural resoaredseing exploited — and
depleted — without any consideration of tomorrow. Technological developmethei
environmental sector is very weak. New technologies are only beirejoped in cases where
this is required to earn more money. Environmental issues dexvane.

Politicians in Sweden (and in other “industrialized countries”warak and are being forced
to loosen up environmental regulations in order to save jobs. European canpemie
continuously restructuring in order to tackle their financial losé®se to continuous
ownership shifts and the risk of widespread “freeloading problemgisld¢ed producer
responsibility is no longer relevant.

Comment: This scenario is a “doomsday vision” for EPR and, while not impassitk not

regarded as especially credible for Sweden within a period getas. Nevertheless, it serves
the purpose of functioning as a mental base line for other scenarios.
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4.2 Raw materials crisis

Political situation: Weak

Market: Strong

Technological development: Weak
Environmental situation: Serious

SCENARIO Consumer Consumption |Household National Price levels: |Technology |Technology |EU directives
behaviour patterns sorting environmental |raw materials |developmt: developmt: (for
({total & private |behaviour policy vs. recycled [material material import/export
import) material usage recycling
Global crisis Buy Total - UP Woluntary on Advanced Raws - high Yery fast Moare open than
environmentally |Private - UP ideological basislhalistic econ. & |Recyc - high  |development at present
Wiling to pay palitics

Buy ) SN NCEI I A dvanced buy  (Raw - low Steady Steady Status quo
environmentally fragmented Recyc - high  |development  |development
but will not pay

Current development - b £ ed bu $ high Wardina Marginal More restrictive
pessimistic Iy 0 voluntary RECYC - o pmen development  [pEREENE

Current development - Total - DOWN  |Mo sorty protest |Lowest EU- Raw - low
optimistic Private - DOWWN adaptation Recyc - low

Greenhouse nightmare

Batrman: High-tech
solutions

Dematenialization

Green paradise

There is a global shortage of raw materials. The price ofsagixtremely high and global
economic development is sluggish. It is not a total global econaisis, but a strong setback
for the new economy. Due to security policy instability, corruptiot an increase in crime
and mafia-like methods in many parts of the world, such activatieglobal trade in raw
materials are severely hindered.

Swedish consumers focus on day-to-day living and are largely uniettiasenvironmental

problems. Consumption has stagnated and increasing numbers of consenasrgaging in

independent imports of cheap goods to exert pressure on prices. Consamaisly be

persuaded to sort waste at source in return for rewards in theofdower charges or other
incentives.

The national environmental policy is mainly rhetorical, ambitioeshegh — in verbal terms —
but are not backed up by effective means of control. It is assumiethénieet players will
voluntarily comply with the ambitious objectives. In one respectattisally works, although
only because of the high price of raw materials. The developmeteclohologies for the
recycling of materials is being fuelled by these high priedgch means that the price of
recycled materials is competitive with that of new raw meite Product designs are adapted
to the need to disassemble products that are then recycled framnaéerial fractionsOne

of the consequences of this is that it is not necessary taakegist producer responsibility.
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Manufacturers compete with one another for waste, which has becaitractive product,
while new, improved techniques are being developed to utilize waste twodsicraw
materials. European Union rules and regulations governing the importxpod ef waste
have become more restrictive. Countries want to retain as myndssible of their recyclable
basic materials within their own borders. Due to economic stagnatechnological
development aimed at reduced material use in production (demattioalss weak. There is
no significant demand for luxury products made of sophisticated matdristead, products
are reused and materials recycled. There is also a canmant of competition between the
recycling of materials and their use for energy extraction.

Comment: This scenario is somewhat reminiscent of Sweden in the 1960sitsvéhd-of-
pipe solutions, and of the former German Democratic Republic, véhehertage of foreign
currency for purchasing oil fuelled the development of technologieshéomrdcycling of
plastic. But it is mainly reminiscent of Japan today, wherddbes is on recycling and not on
dematerialization.

4.3 Current development — pessimistic (environmenta | stagnation)
Political situation: Weak
Market: Strong
Technological development: Weak
Environmental situation: Deteriorating slowly
SCENARIO Consumer Consumption |Household National Price levels: |Technology |Technology |EU directives
behaviour patterns sorting environmental |raw materials |developmt: developmt: |for
{total & private |behaviour policy vs. recycled |material material importfexport
import) material usage recycling
Global crisis Buy Yaluntary on Advanced Raw - high Yery fast Very fast
environmentally ideological basisiholistic econ. & |Recyc - high  |development  |development
Willing to pay politics
more
Raw materials crisis Total - DOWHN  |Sort by reward Raw - low Steady Status quo
Private - UP Recyc - high development
Do nat buy Total - UP Advanced but harginal More restrictive
enviranmentally |Private - DOWWN only voluntary development than at present
Current development - Total - DOWN Mo sort/ protest |Lowest EU- Raw - o
optimistic Private - DOWWN adaptation Recyc - low

Greenhouse nightmare

Batman: High-tech
solutions

Dematerialization

Green paradise

The EU has expanded relatively quickly and now encompasses most Europetiies. The
focus is on formulating an agricultural policy that makes sense -am@asy task! In the
environmental arena, a wait-and-see approach has been adopted in ayoler ttte new
member countries a chance to catch up.
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Global economic conditions are weak, which, among other things, hatedesulsluggish
technological development. This applies principally to recyclingrtelogies, mainly due to
the fact that the price of raw materials is low. Thisummtis the result of weak environmental
policies that have failed to prevent the depletion of natural resources

Technologies for the more efficient use of materials are bexpmiore attractive and
increasing numbers of “mixed materials” are being used in new geodie rules for trading
in waste within the EU are becoming more relaxed so that téssd materials can be
accommodated in large-scale recycling plants.

In Sweden, environmental awareness among consumers and politiciaosoles down

somewhat but is not completely dead. However, environmental requisefmemently have
to play second fiddle because consumers are sensitive to pricesaldrather buy cheap
than buy “environmentally”. There is no public demand for chaag environmentally

compatible products.

Increase in consumption is sustained primarily through increases/atepimports. Outside
Sweden, it is possible to acquire cheap products that have poorer envitalnpreperties
than their Swedish counterparts. Consumption patterns are becomingsinghe
heterogeneous and there are increasing numbers of cases of wastailating outside
homes, thus making sorting at source impractical. Consumers onlyvaste if they are
forced to do so, if it is easy and if it does not require saesfin the form of time or money.

There is no holistic approach to Sweden’s environmental policy. Roldiecisions about
environmental matters mainly entail symbolic actions, when preedsun the media and/or
lobbyists becomes excessive. In relation to the EU, however, 8usdethe leading edge of
environmental requirements, although the means of control are weak esatdinated. In
the short term, this results in disadvantages for Swedish produntibatthh domestic and
foreign markets. In the longer term, however, demand for environryem@npatible
products may give Sweden a competitive edge.

4.4 Current development — optimistic (strong enviro nmental policy)

Political situation: Strong

Market: Strong

Technological development: Medium-fast
Environmental situation: Improving slowly

The greenhouse effect is beginning to become more widely recogmdedealthy countries
are levying carbon-dioxide taxes in order to reduce the combustionsdffteds. As a result,
the price of oil has skyrocketed, thus increasing the price of néverbasic materials. This
has resulted in a relatively healthy pace of technological develdmimeed at both eeduced
consumption ofnaterials an@hcreasedecycling.
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SCENARIO Consumer Consumption |Household National Price levels: |Technology |Technology (EU directives
behaviour patterns sorting ehvironmental |raw materials |developmt: developmt: |for
{total & private |behaviour policy vs. recycled |material material importfexport
import) material usage recycling
Global crisis Buy Yoluntary an Rawi - high Very fast Very fast
environmentally idealogical basis) Recyc - high  |dewelopment  |development
Willing to pay
more
Raw materials crisis Total - DO Advanced buy Status quo
Private - UP fragmented
Current development - |Do not buy Total - UP Sortif forced to |Advanced but  |Rawi - high harginal harginal haore restrictive
pessimistic enviranmentally |Private - DOV only voluntary — |Recyc - low development  |development |than at present

Total - DOYWM Mo sorlf protest |Lowest EL- Raw - lowy
Private - DOWN adaptation Recye - low

Greenhouse nightmare

Batman: High-tech
solutions

Dematerialization

Green paradise

Political support for research and development in the environmenligigbbust, which
manifests itself in, for example, economic stimuli to actotso vinvest in such R&D.
Producers are increasingly investing in new materials suclanasdtes, composites and
biodegradable plastics. The aim is to enhance key characteasttbese materials, while
simultaneously reducing the use of material per utilized unitydiag technologies that can
accommodate mixed waste materials are being developed. Other psodueahoosing a
different strategy, i.e. products designed to be easily disédseé and divided up into clean
material fractions.

The EU has successfully expanded and the new member states kidaek isé0 the
community relatively quickly. The EU now has a distinct environmeprtaile, characterised
by a strong political will and joint action within the EU. Rulegarding trading in waste have
been relaxed, since the recycling of mixed materials reqlarge-scale plants that do not
exist, ancheednot exist, in all countries.

Due to the EU’s ambitious environmental objectives, Sweden takebdnee of positioning
itself at the leading edge of development. Sweden is joined ibytgsveral other countries,
mainly Germany, the Netherlands and Denmark. In these countmé@sranental policy is

approached holistically, whereby several control mechanisms comgleome another.
Environmental requirements — in the form of distinct goals and deadhireege stringent.

Market players are expected to propose solutions within a framewfonkcentives and

sanctions. The sanctions imposed on those producers who try to shirkktigations are

stern.

However, although consumers want environmentally compatible products,atkeyot
prepared to pay significantly more for them. Consumption is incrgagieadily, as is the
proportion of environmentally compatible products. For example, many corsusne
choosing to independently import environmentally compatible products from leting-
edge countries, in order to exert pressure on prices. Also, corssumetr to be rewarded for
sorting their waste at source, and demand simple, time-sa\ategss,
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4.5 Greenhouse nightmare — Move away from combustio

Political situation: Very strong
Market: Strong
Technological development: Strong
Environmental situation: Serious but improving

n

SCENARIO Consumer Consumption |Household National Price levels: |Technology |Technology (EU directives
behaviour patterns sorting environmental |raw materials |developmt: developmt: |for
{total & private |behaviour policy vs. recycled |material material importfexport
import) material usage recycling
Global crisis Total - UP Raw - high Mare open than
Private - UP Recyc - high at present
Raw materials crisis Buy Total - DOWWN |Sort by reward | Advanced buy Steady Steady
environmentally |Private - UP fragmented development  |development
but will not pay
mare
Current development - |Do not buy Total - UP Sort if forced to |Advanced but  |Raw - high Wlarginal Warginal Mare restrictive
pessimistic environmentally |Private - DOWN only voluntary  |Recyc - low development  |development |than at present
Current development - Mo sortf protest |Lowest EU- Raw - o
optimistic adaptation Recyc - low

Greenhouse nightmare

Batman: High-tech
solutions

Dematerialization

Green paradise

The greenhouse effect is recognised globally and has resulted eéfufaegulation in many
countries (particularly the affluent countries) and regions in dodachieve results as quickly
as possible.

The EU has taken the global lead in the environmental arena. Ggathyvcountries are still
lagging slightly behind, but even they realize that something hlas ttone quickly. Sweden
is at the leading edge of environmental development together witha@grthe Netherlands
and Denmark. The EU is gradually sharpening its environmental regslaéspecially those
that involve the combustion of fossil fuels. Within the EU, taxesiband energy-intensive
new raw materials are high, rfedsulting in high prices.

The above, combined with strong stimuli for R&D, means that the padechnological

development is rapid in terms of both reducing material usage (eleataation) and

increasing recycling. The development of composites, laminatestaed light, material-

efficient alternatives that have applications in the automotive arkhgimg sectors is being
driven by high oil prices.

Consumers have become extremely aware of the threatening envirahprebtems and are
willing to pay the higher price that environmentally compatible pradoest. Since Swedish
manufacturers can provide such products at acceptable prices, pripatés are rising only
moderately. For cost reasons, products that require considerable srbfwdsil materials
are finding it increasingly difficult to compete in the market.
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Technological development in the recycling field is contributing toaitieent of recycling
methods for both clean and mixed materials, but processes tlexti@mely energy intensive
are finding it difficult to compete for cost reasons. EU rulegegning trading in waste are

relatively unchanged.

4.6 BATman — Best Available Technology

Political situation: Strong
Market: Strong
Technological development: Very strong
Environmental situation: Improving steadily

Current development -
optimistic

Total - DOWWN
Private - DOWWN

Mo sorty protest

SCENARIO Consumer Consumption |Household National Price levels: |Technology |Technology |EU directives
behaviour patterns sorting environmental |raw materials |developmt: developmt: |for
(total & private |behaviour policy vs. recycled |material material importfexport
import) material usage recycling
Global crisis Buy Voluntary an Advanced Raw - high
environmentally ideclogical basisholistic econ. & |Recyc - high
Willing to pay politics
more
Raw materials crisis Total - DOWHN Advanced buy Steady Steady Status quo
Private - UP fragmented development  |development
Current development - (Do nat buy Total - UP Sortif forced to |Advanced but  |Raw - high Marginal Warginal Wlore restrictive
pessimistic environmentally |Private - DOWWN only voluntary  |Recyc - low development  |development |than at present

Greenhouse nightmare

3N High-tech
s

Dematerialization

Green paradise

A broad spectrum of consumers demands environmentally compatible pradezsanable
prices. This message has hit home among politicians within thewlBld have driven
development in this field, whereby the need for environmental compatikilnow taken for
granted. Dialog between producers (incl. industry organizations) aititipos is lively and
open.

Technological development has proceeded extremely rapidly in tiiedidboth materials
usage and recycling, stimulated by EU and national regulationst@d¢dnologies are quickly
spreading all over the world.

Recovered raw materials are in great demand, since thegbricew raw materials is high.
Prices are being kept up with the help of taxes that are harrdathiaighout the EU (and
several other affluent countries). The EU’s ambitious environmpotaly, which Sweden is
keeping pace with, is characterized by a holistic approach andea sé various control
instruments. Because of this combination of factors, extended pragspensibility can be
upheld largely by voluntary commitments. Dialog and consultation batgeeernments and
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the business community — frequently at the EU level — result ifotheulation of rules based
on the IPP concept.

Consumption is increasing, but the market is increasingly supplymdgroamentally

compatible products. Private imports are rising only modestly be¢hasame rules apply in
all the principal import countries. New high-tech materialsoaiag developed and along with
complementary recycling technologies.

Consumers comply with the rules for waste handling as long aydtems are simple and
convenient. However, since many products are changing appearance dugowuative

materials, consumers are finding sorting waste at sourceasgicgly difficult to understand.
Usual packages are being converted into smart electronic produaseandiothing has built-
in electronics. The old rules for sorting at source are becomiraid and consumers are
beginning to tire of keeping track of excessive numbers of fractions.

4.7 Dematerialization — Less gives more

Political situation: Weak
Market: Strong
Technological development: Strong — but one-sided
Environmental situation: Improving

pessimistic

SCENARIO Consumer
behaviour

Global crisis Buy
environmentally
Willing to pay
more

Raw materials crisis

Current development - |\Do not buy

environmentally

Consumption
patterns

{total & private
import)

Household
sorting
behaviour

Voluntary on
ideological basis

Total - DOWN | Sort by reward
Private - UP
Total - UP Sort if forced to

Private - DOWWHN

Current development -
optimistic

Total - DOYWN
Private - DOV

Greenhouse nightmare

Mo sortf protest

Technology
developmt:
material
recycling

EU directives
for
importiexport

National Price levels: |Technology
environmental |raw materials |developmt:
policy vs. recycled |material
material usage
Advanced
halistic econ. &
politics
Rawi - low Steady
Recyc - high  |development
Advanced but  |Raw - high Marginal
only voluntary  |Recyc - low development
Lawiest EL- Ra - low
adaptation Recys - low

Very fast
development

Steady
development

Wore open than
at present

Wore restrictive
than at present

Batman: High-tech
solutions

Green paradise

Raw-material prices are very high because competition is ifyiegsas economic and
industrial development gathers momentum in an increasing number of esufthis has
fuelled the rapid development of technologies aimed at reducing thef usaterial in the
traditional “industrialized nations.” There is increased consumesspre for more products
that are functional, environmentally compatible and cheap.
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Materials science explodes, and producer technology is primadiguséd on
“dematerialization”, rather than recycling technology. New rsroamposites and laminates
are key ingredients in significantly reducing the total usagmatkerials. This, in turn, has
resulted in higher prices for recycled material. On the othed,heompletely new materials
are being developed that are biodegradable and thus do not constitute avasé problem.
In terms of environmental requirements, there is a distinct foonuseducing the usage of
materials, which also results in reduced energy consumption f@ptgation — a must at a
time when the pressure on natural resources is severe.

The Swedish environmental policy is at the leading edge in relatitre EU average, but it
does not involve a holistic approach. The political controls that aentnte support the
environmental compatibility lack a focus. Many of the new products imadd are
manufactured outside Sweden and are imported privately. The treadidsds a situation
where increasing numbers of products are difficult to recover agdieedlarket incentives,
for keeping recycling systems in operation for the items thasth be recovered, are weak.
Consumer interest in sorting waste at source and recyclingnigisiing, as the traditional
recycling techniques based on clean materials cannot handle highitethwaste materials.
EU rules for trading in waste are unchanged compared with the émel D990s.

4.8 Green paradise

Political situation: Weak

Market: Very strong

Technological development: Strong
Environmental situation: Improving significantly

SCENARIO Consumer Consumption |Household National Price levels: |Technology |Technology |EU directives
behavieur patterns sorting environmental |raw materials |developmt: developmt: |for
(total & private |behaviour policy vs. recycled |material material importfexport
import) material usage recycling
Global crisis Total - UP Advanced Rawi - high
Private - UP holistic econ. & Recyc - high
politics
Raw materials crisis Buy Total - DOWN - |Sort by reward  |Advanced buy Steady Steady Status quo
environmentally |Private - LP fragmented development  |development
but will not pay
more
Current development - Do not buy Total - UP Sortif forced to Rawi - high harginal Marginal MWore restrictive
pessimistic environmentally |Private - DOWWN Recys - low development  |development |than at present
Current development - Mo sortf protest |Lowest EU- Ran - low
optimistic adaptation Recyc - low

Greenhouse nightmare

Batman: High-tech
solutions

Dematerialization
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Consumers and producers in Sweden and a large number of other indedtdalintries join
forces to develop environmentally compatible products. Consumers inflieacmarket
directly by choosing the most environmentally compatible products and jpeipgred to pay
more for them. The focus is on quality rather than quantity and eervéther than a large
number of goods. Politicians have dared to stick out their necks andmierdlea
comprehensive system of tax swaps. New raw materials have &eoonme expensive, but
services cheaper.

Consumption in Sweden has increased only marginally compared with 20@Qe Pfmports

of products are only increasing moderately because Swedish produversiakan the
vanguard with respect to environmental compatibility and can therefuach the

requirements of Swedish consumers. Consumers are living up to sodetyands for how
waste should be handled. Collecting waste is profitable, since thea good market for
recovered materials.

Producers provide encouragement and support and also conduct in-house R&Datime
developing more energy-efficient materials and state-of-theeanicling technologies. In
addition to consumer demands, the high price of raw materials -tingsml part from the
system of tax swaps — is a major driving force for compamegselative terms, the price of
recovered recycled materials is lower, because of intengihedigical development in the
area. Strong measures are being taken to reduce the use ofufelssdand to develop new
energy technologies.

Swedish environmental policy is at the leading edge in relatidret&lt) average and is based
on dialog and voluntary commitments from the market players. Patiihave stated a clear-
cut policy in line with the IPP principle, but they largely tf@ngesponsibility for driving
development in this field to the “green” market. Since the trer&inaden is also noticeable
in several other EU countries, the US and Japan, the prereqtosi®duction in Sweden
are favourable, despite the country’s ambitious environmental objedi\dkerules for trading
in waste have become more liberal. Subsidies for collecting atidgsovaste have been
banned in individual countries, to prevent unfair competition between countries

Note that this voluntary “everybody does the right thing” scenario matsconsidered

particularly plausible by the scenario group, but (like the “Globaist scenario) was
developed as a Zwickian “boundary condition”.
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5. EPR system strategies: ldea generation based on the contextual

scenarios

The next question is how an extended producer responsibility systdme saaped in order to
suit each particular contextual/transactional scenario. In ¢loisos, we present a number of
ideas in the form of configurations in the strategy field. Tisb®eild be viewed as examples
of strategic ideas formulated with the help of morphological aisakgher than actual,
detailed solution proposals.

5.1 Global Crisis

We concluded that it was not meaningful to talk about extended prodapensaility in the
global crisis scenario, because environmental concerns would hattily beder of the day in
such global circumstances. Instead, this scenario serves antal rhase line for other
scenarios.

5.2 Raw Materials Crisis

The market takes care of producer responsibility with little gowent involvement, since
waste has become a desirable and profitable raw material.

SCENARIO Market for Regulation system Disposal methods |Sorting system Envirenmental Collection Recycling Required
waste products (Relative levels of [(Number of goods | adaptation of system technique environmental
recycling vs. or material products product
energy production]}| groups) infermatien
Glabal crisis > 14 groups Increased focus on | Close to Chemicals
(goods oriented) "clean” (separated) residence Material
rnaterial Energy
MNational and near |General national ‘|Recycling UP = 15 groups Thermal
international area |legislation. Individual Energy: UF (rnaterial oriented) recycling
agents. No manapaly
Currert Localfregional  ‘[General national Recycling: DOWN Increased focus on | Lowe density | Chericals
development - legislation. Collective Energy: UP decreased material |"bring system” Energy
pessimistic agents. Partial monopaly usage
Current Highly detailed national  [Land fill and other < & groups Biological Chemicals
development - legislation: who, what and|deposits increase (goods oriented) recycling
optirmistic where relatively
Greenhouse < 5 groups
nightrnare (rnaterial oriented)
Batman
High-tech
solutions
Dematerialization
Green paradise
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5.3 Current development — pessimistic (environmenta | stagnation)

Producer responsibility is subject to political regulation butifeftrivate hands. In Sweden,
demand for recovered basic materials is slack and a large aofouvaste is exported. Energy
recovery is the most common waste-disposal method.

5.4 Current development — optimistic (strong enviro nmental policy)

Producer responsibility is based on voluntary input and general requieertieit are
formulated in a dialog between politicians and the business commubetyand for
recovered basic materials is high. The waste market functietisbased on the control
instruments available within Swedish environmental policy, whichhigracterized by a
holistic approach.
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5.5 Greenhouse nightmare — Move away from combustio n

Producer responsibility is subject to stringent legislation in a@eyuickly achieve results.
Materials recycling and energy recovery compete for wasteahbré is a political willingness
to steer demand for recovered basic materials towards mareagtling.

5.6 BATman — High-tech environmental adaptation

Producer responsibility is voluntary and based on a combination of agrsebmween
governments, market players and specific industry regulationsalerdor recovered raw
materials is high and technologies for the “after-sorting” atevare fully developed.
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5.7 Dematerialization: Less yields more

Producer responsibility is politically regulated by means of gémeovisions. The collection
and treatment of waste is governed by law, but without a singtg paving sole rights.
Politicians want to bolster materials recycling, because asarg numbers of products are
becoming difficult or impossible to recover, at least in the dkeam. The most common way
of taking care of waste, which largely consists of advanced cotepoisi energy recovery.

5.8 Green paradise — Do the right thing

Producer responsibility is voluntary and based on industry regulationtecttsi and
treatment of waste is managed solely by the national marketeonationally by neighbouring
countries. The system is based on consumers and producers agreeirtheabeed for eco-
cycle adaptation and materials recycling. This is a Zwick@mdary value configuration.
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6. Conclusions

With relatively limited time (5 workshop days), and limited subgecialist support (two
working groups of seven persons each), morphological analysis could beyed create
both a customized environmental scenario laboratory and a prototyme)\stiabioratory for
generating and testing different EPR system solutions. A prersgwas the formation of
two subject specialist groups (one for the scenario lab and one fetrétegy lab) and the
ability to time the meetings of these groups so that they coaldton and influence each
other’s on-going work. The transfer of knowledge between the groups, through their
respective morphological fields, proved to be highly efficient.

The joint review of the contextual/transactional scenarios, viadks morphological fields,
allowed us to create raw material for scenario texsstu in a relatively large group of experts
(the composite group of 14 persons). This is far more desirable hbamstial case of this
being performed by back-office personnel in small, consultant-dominabegpgrWe were

also able to generate ideas for EPR solutions, based on the vagoasas, in the composite

group.

The project was reported in the official Swedish Government RepOktt 2001:10Resurs i
retur (Resources in return002.

26



