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Abstract Policy design is a new area of inquiry that talkesrhethods and tradi-
tions of design into the world of social, economia environmental policy. Even
though they may not know it, policy makers are gieisig future worlds and im-
plementing these designs in the hope of realidied wisions of the future. How-
ever, the methods of design are different to théhous generally used in the for-
mation and execution of policy. In design requiraitsecoevolve with the
generation and evaluation of new systems. In pdizye requirements may be
ideologically fixed and pre-empt good overall simns. Assuming that policy de-
sign is indeed an important new area of desigretheg implications and opportu-
nities for the design community. Since most poliogkers have little formal
knowledge of design, in the short term designerstrangage in policy if policy-
as-design is to be formulated in a designerly wdythe same time there is a need
to educate policy makers in the theory and pradfagesign. The combination of
research, applications, computer aided policy sesigd design education in pol-
icy design creates great opportunities for the glesiommunity. When policy
makers address their policy design task as designer can expect better policies
with better outcomes

1. Introduction

At its most extreme design is the creation of nhimgs from nothing,
from a blank sheet of paper to a blueprint; fromlieprint to a working
system and its maintenance. Thus design has theseg: (i) establishing
requirements, and the generation, evaluation aledtgmn of hypothetical
systems to satisfy those requirements; (ii) impletaigon of a selected
design as a real system; and (iii) maintenanceesigthed systems into the
future. Each of these phases is characterised tayaiting cycles of
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activity that can make them complicated and unptadle, requiring
human judgment and decisions.

Design has many dimensions that can make it com@Mexiou et al,
2010). Many designed systems are themselves comgdeaxemplified by
cities, the internet, and the financial instrumethegt recently destabilised
the world economy. The environment of design is glem where this
includes markets, fashion, regulation, standardd, dealing with clients
who do not know what they want or what is possiblesign processes are
complex where these include manufacturing or canstm, supply
chains, and managing the transition from blueptintvorking system.
Finally, design itself is a complex cognitive sbgeocess.

Designers manage this complexity extraordinarilyl.wdthough design is
often taught within particular application domaissich as textiles,
architecture, urban planning, electronic enginegrimechanical and
electrical engineering the process of design istme for them all.

We live in a world replete with designed objectsl agstems. Most of the
time we are surrounded by many thousands of objeatsh of which has
been designed. These include buildings and the soae occupy, the
furniture in them, the clothes we wear, the documeve read, the many
small personal objects such as watches and mohdegs, and so on. The
clipboard challengeof design involves asking someone to write down as
many different designed objects that they canBgeit yourself now. You
will stop long before you have written down alltbEm because there are
too many. Almost all these objects will have bessated by professional
designers, and their existence and success is altleet application of
design methods.

Our thesis is that, although it not usually consadeto be sopolicy is a
design domain and those making policy would berffiedin education and
training on the nature of design and the practiealiof implementation. In
other words there is need to recognise a new diiseipf policy design
This is argued by considering models of design @ctiSn 2. Although
there are many variants, for all but the simplgsteins it can be argued
that designalways involves identifying requirements for new systems,
always involves a cycle of generation and evaluation ofgible new
systems, andalways involves revisiting the requirements as the system
being designed becomes better understood during ptloeess. As
explained in Section 3, changing the requirementiedies a coevolution
between what designers think is wanted and whaigoes think is
possible. In this context Section 4 introducesqgyodind gives the example
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of designing policy to care for an aging populatioBection 5 considers
the relationship between design, policy and pdlitdhere there are clear
differences and similarities between the problefntgm coevolution
process of design and of policy formulatior,g. a difference being
possible resistance to reformulating policy requieats when this clashes
with ideology. Section 6 suggests that that theitth& a new Computer
Aided Policy Design in the context pblicy informatics. Section 7 takes a
didactic approach to our proposition that policyaisiew area of design
research and practice, and presents a formal arguméavour. Section 8
gives our conclusions, which include the need fesighers to engage in
policy, and that great opportunities will be crelatey the new field of
policy design.

2. Models of design

Although there are many variants (see for examples§ 1985), the
simplest model of design involves the identificatiof needs or
requirements and thegenerationand evaluationof alternative ways of
satisfying those requirements. Usually there areaymdimensions for
judging designs, with no overall optimum for theih &his requires the
design problem to beatisficedby suboptimum trade-offs between the
judgment criteria (Simon, 1969). These could inelutbr example, the
processes available to make the object, costs,iqahyeasibility, social
dimensions, and so on.

Many designed systems are hierarchical, conceivedcalections of
subsystems that work together to make the whole.ekample, a jacket
has a front, back, sleeves, buttons, while an dmmephas mechanical,
electrical, computer, seating, and many other stbgys.

In this context the design process involves anratistoncept of ‘the new
object or system' at the highest level of repregant, and more tangible
component objects existing at lower levels of repmgation. In the
simplest case the designer devises new ways of inorgbpre-existing
components to make new artefacts. More generdllyhe parts required
to design a system do not exaspriori and some have to be designed as
subsystems. The specification for these subsyst@omes from
abstractions at higher levels and implicit or esiplhypotheses that “if a
new component existed with a given specificatibent when assembled
with existing components in the way specified by tkesigner, the whole
will have the desired emergent behaviours”. Suclpotheses are
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effectively predictions or forecasts.In engineering such predictions are
based on scientific principles and numerical catah. In systems such as
fashion predictions of fabric movement dynamicsnarrket success of are
made on the basis of more qualitative principles @aiculations.

When the design process begins for a completely olgj@ct or system
there are many uncertainties and unknowns. Desigohies making

explicit what was previously implicit as the systdmeing designed
becomes better formulated and understood. Sometitmiss involves

accumulating existing knowledge and sometimeswvblires creating new
knowledge relevant to the project in hand. For gXarma candidate design
may involve using materials in a way never triedobes and this may
involve laboratory tests. Similarly, a candidatesiga may assume
unknown user preferences that require empirical iesearch.

Seen this way, the generate-evaluate-generate cgriebe viewed as a
helix through time, with each generate-evaluataiten contributing new
knowledge on which to base subsequent iterations.

The design of multilevel systems is characterised thoe top-down
questions of “what might be the conceptual systemmponents, how
might they fit together and what might be the eraptgbehaviour of the
system” and the bottom-up question “if these talegitomponents are
assembled in a given way will the new whole have thehaviour
hypothesised top-down?” At some stage in the designess the abstract
components hypothesised top down meet the tangidleystems formed
bottom up, and the higher level abstractions sstamtiated. The result is a
fully instantiated description of the new systemblueprint.

During this top-down bottom-up design process agsioms are often
made that turn out to be incorrect as the desiga@ns more about what
they are designing, and the evaluation stage magtran evolving design.
This has costs for the unproductive work done, @mdavoid them
designers try to identify flawed assumptions atyess possible.

3. The coevolution between what designersthink iswanted and
what designersthink ispossible.

Design involves a form of problem-solving that ifedent from problem-

solving in other areas. Very often the stated megoénts for a new artefact
or system are over-constrained with no solutiomrater-constrained with
too many solutions. For example, the requirememtsafnew town house
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of having four bedrooms and costing less than €@D,cannot be
satisfied in most cities, while the requirementshaling two bedrooms
and costing less than €1,000,000 has too manyreptio

In most design projects the requirements are pieaby revisited. Some
requirements may be found to impose such severgraimts that a design
cannot be found that satisfices them in an accéptady, and one or more
requirement must be relaxed or abandoned. Butctimgges the design
problem, which means that design is not just tlaeckefor a solution to a
given problem, but is also the search for a proliesn has an acceptable
solution. In other words, design is a process inclvithe requirements
coevolve with the generation of possible ways of satisficithose
requirements. Design is the coevolution betweentwieadesigner thinks
is wanted and what the designer thinks is possible.

4. Policy Design

Policy involves creating a vision of the future dakling actions to make it
into a reality. In this sense, politcy designing the futuréeMore precisely,
policy involves imagining new social, economic aedvironmental
structures to make the world agitghtto be (Simon, 1969).

In democracies theequirementsf the population are decided by political
processes that give elected politicians the maraladehe money to make
changes. Typically the requirements include sogpmdvision such as
housing, employment, health and education and thetheseoughtto be
depends on the values of the ruling politicians thdt electorates.

City planning gives an example of policy-as-desifpr the built
environment (Cooket al, 2013). Cities are systems that are constantly
being designed but are never finished. The samkeapp the social and
economic systems that must function within thisasfructure.

As an example, consider social policies addrestfiegoroblem of caring
for an ageing population in England: “For the fitishe, there are more
people aged over 60 than children under 16 in tke U. The shift in

proportion, composition and attitudes of the oldge group has profound
implications for public services. ... Those whoseltehas begun to fail
also deserve to enjoy life as fully as possible amdneed to find new
ways to support them. ... but the response of pulditvices is often
limited. ... focused on a narrow range of intensieeviges that support the
most vulnerable in times of crisis. ... We need adAmental shift in the



6

way we think about older people, from dependenay deficit towards
independence and well-being. ... Interdependeneecsntral component
of older people’s well-being; to contribute to tife of the community and
for that contribution to be valued and recognised.The challenge to
respond to the needs and aspirations of a largg@wdng section of our
community is not a marginal one. Much is straigiviard and
expectations are unexceptional. It is thereforatedl more surprising that
comprehensive, systematic approaches to older @ewpl still relatively
rare. In future, local councils and their partngnsuld expect to be judged
on their ability to build communities that suppaider people to live
active, fulfilling lives.” (UK Audit Commission, 24).

The British concept of 'Care in the community' lakng history: “The
1989 community care White Paper marked a watershedcial work for
adults in the UK. Its full titte—Caring for Peopl€ommunity Care in the
Next Decade and Beyond (Department of Health, 198®)nified the
intention to set the direction of policy for mangays. That this was
ideologically driven is undisputed: the then Comagve government was
determined to introduce the market into public mew and the expanding
world of social care seemed ripe for marketizationNevertheless, there
was broad agreement that significant change wasedeeA series of
policy reports throughout the 1970s and 1980s lantgd to failures in
key aspects of the delivery of health and sociaé,cand the escalating
costs of residential and nursing home care werenddiafor a soaring
Social Security budget. ... Further change, usherdy ithe ‘new’ Labour
government from 1997 onwards, did not reverse ttaegsses of the
market economy of welfare but rather changed thesage about what
represented quality in service provision and th& lays to achieve this.
The argument was that ‘modernization’'—in the shapeuser-centred,
‘joined-up’ services—was needed if the system veabke ‘fit for purpose’
to meet the health and social care needs of thetywest century
(Department of Health, 1998).” (Holloway and Lympe2007).

Today the problem remains that old people are aeédihto hospital due
to illness or injury, and continue to occupy thbespital beds while they
are recovering or after they have recovered. Ndesyshas yet been
designed and implemented delivering ‘joined upé deom a combination
of providers including the National Health Servidesal welfare services,
and members of the community including family anderfds, and
volunteers. This last group fall under the ConsreaParty'sBig Society
initiative: “We are helping people to come togetteimprove their own
lives. The Big Society is about putting more power ingbe's hands a

massive transfer of power from Whitehall [UK Cehtzovernment] to
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local communities. We want to see people encourageldenabled to play
a more active role in society." (Conservative Y @&®13).

How might a design perspective deliver an affordaid effective system
of care for elderly people? First we note the dotiflg requirements of
providing high quality personalised care at a baaraost. In this paper
the focus will be on the design of new systemshla a designer would
take auser-centrecapproach in which there are no ‘average' usersthend
users of the system include all those involvedudirig professional staff
and unpaid carers and helpers. The teliant will be used to distinguish
those who receive the care from those who provideAi major
classification can be made between those clientsavé mobile and those
who are not, and clients who have clinical healtbues that require
medical treatment. The unpaid carers and helpersisa be classified as,
for example, spouses and partners, adult childrelations, healthy or
unhealthy, own transportation, and so on.

The professionals in the system being designedhaile their own chains
of command, with some reporting to clinical depamts, some reporting
to welfare departments, and some reporting to ottepartments or
agencies. These professionals will work togetheformal and informal
teams and the designer must think through theiaohos. Formal teams
may be easier to define but the dynamics of emergeli-organising
structures can be very important in systems witbredictable behaviours.
These team structures need to be designed in Wwayda not disrupt the
priori internal structure of departments and agencies. ratification of a
decision made by a three-person multi-agency teay raquire three
phone calls to the respective superiors, with & pigbability of delay due
to one or more superiors not being immediatelylakéa.

Apart from people, the system being designed wilblve locations and
equipment. Locations typically include hospitalarsing homes, and the
client's own home, and equipment can range fromefiung simple such
as a handrail to complicated things such as a btaior a device for
getting a person out of bed.

Even for the individual there are many parts tappert system to keep a
client at home. Let the collection of relevant pabe written as lists
enclosed by angular brackets, for example, <bedybathroom, kitchen>.
The system is multilevel,e.g. with the bathroom designed as a
configuration of <bath/shower, hoist, chair, WQksietc.>. Clearly it is
important that the bathroom is well designed fer itidividual client from
an architectural perspective, and it is importaat the rooms form a well-
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designed unit to facilitate safe and comfortablevemeent. However,
robust social structures also have to be designed.

Generally social structures are combinations of pfggospaces and
equipmentg.g.<bed, client, nurse, water, towels, etc.> forlarlket bath’
in bed. Importantly, if any part of the structuie missing the system
breaks down. In social systems the most crucialspaf the structure
involve people. For example, if the nurse doesamove at the house and
the helpers present do not have the necessaryngusgills, the client
cannot have the blanket bath. System breakdowtbeanore severe when
more people are involved. For example, considesise ceview involving
the structure <client, spouse, nurse, doctor, eqeim specialist> where
the equipment specialist fails to arrive. Then glla resource is lost in
the time of the nurse and doctor, possibly caug&imgck-on failures for
other clients. Even though this appears relatigetyple at the level of one
client, there is the possibility of cascades ofufa causing stress and
frustration for the professionals, the clients, trelr carers.

Good design involves recognising constraints awodycing solutions that
are robust to component failure. As just discusdbd, care system is
dynamic involving many combinations of people anithgs through time.

Inevitably parts of the system will fail, for exatapthe nurse may get
stuck in a traffic jam, a carer may be taken Hlagiece of equipment may
be faulty. A well designed system will anticipateese failures and have
remedial actions to minimise the overall systemugisSon and maintain

delivery of services.

For example suppose the programme of care fordividual involves the

combination <client, nurse, physiotherapist, carevhere this is planned
to be instantiated as <Ann, Tom, Gill, Bill; teafatt Tom is detained at an
emergency with his previous client. Then if infotioa is communicated
efficiently and another nurse, Maria, is availabtbge team can be
reconfigured as <Ann, Maria, Gill, Bill; team>. [&duling the allocation
of resources is a well known problem in the desifcomplex systems,
and is increasingly approached through agent-basmiklling when the

resources are heterogeneous and numerous. Thiscisssed further in
Section 6.

A common problem in social systems is that theyrnatgjoined up' so that
responsibility and authority can be ambiguous ahe& mnhecessary
combinations are not formed. At a higher level gfr@gation care at home
has to fit into a well-designed administrative stue that makes the
connections at all levels. In particular the systems to have sensors to
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detect component failure, and it has to be desigteedespond to
component failure. Where responsibilities are corabibetween units, the
way the system functions and copes with failure ttave codesigned
between those units.

5. Design, Palicy and Politics

This paper argues that policy design is a new doroéiapplication for
design. In a sense this is obvious. Policy involWescreation oértificial
systemsin the sense of Herbert Simon (1969). By definitiartificial
systems are designed. The problem with policy asndtated and
implemented today is that its practitioners moktlye no education in the
theory and practice of design and do not reflecthensystems they create
from a design perspective (Schon, 1983).

Of course some policy makers understand very vellgart that design
can play in policy. For example, the British MembéParliament, Barry
Sheerman, co-chair of the Associate Parliamentaggidh & Innovation
Group (APDIG) and a member of the Design Counciites that “Too
many people still think that good design meansautitell table or chair or
a new piece of architecture, such as the ShardeTikea whole body of
expert design capacity in this country that coutdphdesign services,
particularly public services... good design, aswshan a new publication
from the Design Commission, could help recovery tlis country”
(Sheerman, 2013). Sheerman is talking about ddsigpolicy, which is
different to policy for design as illustrated byetRuropean Commission’s
report onDesign for Growth & ProsperityEC, 2012).

Policy design goes beyond policy for design. Potiag be abounything
and policy design can be about the design of astesy. A more subtle
distinction can be made about the design of theeyahs opposed to the
design of the system which is the subject of tHeypo

For politicians ideology and policy may be the satimag, for example

“the rich ought to be taxed higher/lower, and tkishe policy”. Such an
approach is not holistic and may overlook the wafjeiknt policies

interact to give the emergent behaviour of the whaind miss creative
design solutions that benefit all stakeholder uskrscontrast designers
know that requirements may change. Furthermore #reyw that the

process of creating new systems to fulfil evolviregeds takes time.
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Not all policy is ideological, and often policy meak are looking for the
best way to design systems to give the outcomasahd their electorate
want. Then policy is usually conductedrasrative or stories about the
way individuals and societies work. These narratif@m the theoretical
basis on which to design social systems andpriedict forecast or
anticipate he outcome of policy interventions.

A practical understanding that policy makers cde tom design is that,
when faced with a design problem, it is very rdnat the eventual design
solution is found early in the process. Designeyseet to generate many
possible solutions and to evaluate those solutioitisally, rejecting many

or most of them. Furthermore when designs are imgfged it may be

discovered that some of the underlying assumptigere incorrect. In this

case the design may be modified to accommodatendle knowledge.

When policy is seen as design, it is more natarahtange the underlying
assumptions, even when this goes against ideology.

Experience shows that during implementation somehefassumptions
underlying a design were incorrect. Macho politroay inhibit policy

makers from admitting such errors, and thereby dhayn the possibility
of correcting them and designing better policies.

6. Computer Aided Policy Design and Policy I nformatics

Computer Aided Design (CAD) has had a major im@aross the design
domains over the last four decades. In particukab @llows the dynamics
of new systems to be analysed in detail before #neyabricated, supports
costs analyses, and facilitates communication walg specialists and
non-specialists to view graphical representatidrs/stems.

CAD is today essential in the design of mecharacal electronic systems,
in architecture and the design of environmentatesys, in textile design
and manufacture, and many other areas. As PolicjgDdecomes better
understood it too will benefit from the creationlm#spoke CAD support.
This already happens on a day to day basis in Usedand transportation
planning through the use of Geographic Informat&ystems (GIS) and
computer simulation. It is certain that new conapitased support, or
policy informatics will emerge for policy design.

To illustrate this consider again support for thdedy. It was required to
be robust in the face of disruption through théufai of components and
subsystems at various levels. Modern telephony malatecting such
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failures much easier. For example, mobile phonesaca as sensors with
apps that report their location automatically. Afiormation system can
know that Tom is not where he needs to be in aa@in the team <Ann,
Tom, Gill, Bill; team> planned to provide a servigiea given time, even if
Tom is too busy coping with an emergency to phonand report it. With
this information a system could be designed toteaother nurse, Maria,
and reconfigure an alternative structure <Ann, Blaill, Bill; team>.
This is just one aspect of the Big Data revoluttbat will enable the
design of new kinds of organisation of socio-techhsystems.

The design of many systems involves predictionsthair behaviour.
Prediction in social systems is different to prédit of physical systems.
For example, Finite Element Analysis allows preqisedictions of the
dynamical behaviour of physical systems. Point igtemhs are usually not
possible in social systems. it is rarely possible to say with certainty that
a social system will be in a particular state pagdicular time.

The models that underlie prediction or forecasimgocial systems are
often expressed as narratives rather than mathemhétirmulae. This is
analogous to areas of design such as fashion,iantdesign, graphic
design and even golf course design, where thereigoeous principles
underlying the narrative. An outstanding challeimgéhe science of social
systems is the formulation of narrative models ttet be implemented
within computers, and this is an important areaeskarch for computer
aided policy design.

To some extent agent based modelling and computeiagion implement
narratives of social interaction and investigate ¢émergent behaviour of
many heterogeneous interacting agents. Such siongatoften give
unexpected outcomes for given inputs, and in tleispect computer
simulation is one of the only ways that may be aldeforecast the
unknown unknowns. In this respect agent based ationl can be seen as
a policy analogue to finite element modelling of/gisal systems.

7. Proposition: Policy isdesign, and policy isanew area of
design resear ch and practice

This paper asserts that policy design is a newairdasign. To make this
argument explicit we reason as follows:
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Thesis: it is true that policy involves design

Anti-thesis: it is false that policy involves desig

Synthesis: reject anti-thesis: is it is true thaliqy involves design
Corollary: policy design is a (new) area of degigsearch and
practice

For the thesis we argue that policy involves (i¢ tidentification of

requirements, (i) the generation of new systemss#isfice those
requirements, (iii) the evaluation of the new sgse(iv) when designs are
rejected cycling back to generate new systems, @pdcompromise

between interest groups and stakeholders that viagsokhanging the
requirements when acceptable satisficing solutaamsot be found. These
are all the characteristics of design.

Against the thesis it can be argued that policy does not involve
identifying requirements, which is clearly falsethere is no need for
policy if there are no unsatisficed requiremenii$;does not involve the
generation and (iii) evaluation of alternative sys$, which is again
clearly false; (iv) does not involve the generatiragv policies when others
are rejected, which again is clearly false , anyl dges not involve
compromise and changing the requirements, buighdentral to the art of
politics.

The synthesis rejects the anti-thesis leading teraphatic conclusion that
policy has all the elements of design, and is @a &hat involves design.
Whether or not this conclusion is new is a matfainion. For more than

four decades the journd&lanning and Desigrhas shown the natural
relationship between architecture — an undisputsigd discipline — and

urban and regional planning where the physicalrenment is designed in

the context of policy. Here at leagolicy design is an area of design
research and practice

In contrast to saying that policy is the contextlesign, we say thablicy
itself is the outcome of a design progesd this is true for areas of policy
not conventionally considered to be design. Fornexta, financial
instruments are designed, medical treatments amggrd=d, housing
allocation systems are designed, care in the contyninvolves design,
and so on. The design of these systems is curreatlinformed by design
theory and practice, and we believe that the ouésomould be much
better if they were. For example, in retrospeciit be seen the design of
financial instruments was intended to benefit taeking system designers
rather than the public who would normally be coasgd to be the users of
these systems. As another example, in this papehave sketched the
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possibility of care for old people being treatecatesign problem.

That it can be contentious to suggest that polidgrge is design suggests
that this is a new direction for design researct #re application of
design thinking. This supports our corollary thatigy design is indeed a
new area of design research and practice.

This conclusion presents an exciting challengeh®odesign community.
Policy design is a new area that currently engégwsdesign theorists or
practitioners outside the area of environmentahilag. Most policy
makers come from intellectual traditions that dé embrace design and
do not make policy using the methods of design.s Téiiggests the
possibility of a proactive programme to take theotty and knowledge of
design into the policy making realm. In one or tdecades it may be
common to hear policy makers in town halls and stifés discussing the
formation of policy in design terms. We believe tthiais will result in
policies that are better designed and more fitpimmpose than the failed
policies we see in many areas of social, economit environmental
policy today. This is an important opportunity the discipline of design
play a leading role in the design of the future.

8. Conclusions

In this paper we have argued that policy desiga ieew area of inquiry
that takes the methods and traditions of desigm tineé world of social,
economic and environmental policy.

Although there are many variants we have given aradterisation of
design that always involves the identification efjumirements and cycles
of generation and evaluation of ways of satisficthgse requirements.
Furthermore it is common to revisit and change réguirements during
the design process. This means that design is wolti®nary process
between what the designer thinks is wanted and thieadesigner thinks is
possible.

Even though most of those involved do not knowpdlicy makers are
designing future worlds and implementing their pels in the hope of
realising their visions of the future. The methofislesign are different to
the methods generally used in the formation andwgi@ of policy. In

design requirements coevolve with the generatiah @raluation of new
systems to satisfy the requirements. In policy soatgirements may be
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ideologically fixed and pre-empt good overall smos to societal
problems.

Designers have led other disciplines in the apftinaof computers to
solve real problems and a new era of Computer-Aidelicy Design is
already emerging under the heading of policy infatios with important
opportunities for design.

Assuming that our thesis is correct, and that gotlesign is indeed an
important new area of design there are implicatiamg opportunities for
the design community. Since most policy makers hhttke formal
knowledge of design, in the short term designerstrangage in policy if
policy-as-design is to be formulated in a designery. At the same time
there is need to educate policy makers in the yhaod practice of design.
The combination of research, applications and ddhcan policy design
presents great opportunities for the internaticlegign community.

When policy makers address their policy design &ssélesigners, we can
expect that better policies will be created witktdreoutcomes.
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