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[DR. GULAY HASDGGAN, ASSISTANT PROFESSOR,DEPARTMENT OF INDUSTRIAL DESIG N, METU, TURKEY]

Scenario-building in the product design process

THINKING 1S A COMPLEX PROCESS. THEORETICIANS HAVE MADE COUNTLESS ATTEMPTS IN

PAST DECADES TO SIMULATE OR QUANTIFY HUMAN COGNITION, GFTEN TO END UP WITH ADDED

COMPLEXITY BROUGHT INTO SUCH EFFORTS.

Considering the needs of the consumer or user
is one of the most important and complex
parts of the product design process. Its com-
plexity comes from the requirement to view
'need’ in its broadest sense, including the
physical, social, psychological and economi-
cal needs of the user. Ergonomics, market
research and related human sciences provide
tools and methods for designers to consider
user needs. However, it is often claimed by
designers that although they rarely use such

tools and methods, they do cope with com-
plexity, doing their upmost by employing their
own methods. A study conductad by the au-
thor in the course of her Ph.D. study'in Eng-
land and Wales revealed that designers most
favorably used scenario-building as a spon-
taneous and informal method in considering
needs of the user in the design process.
Most design projects involve scenarios, how-
ever these scenarios are neither apparent in
the final product nor in their presentation.

Similar to other formal or informal methods,
scenarios are seldom documented during the
design process. In the face of recent legisla-
tive and organizational pressures and the con-
sequent changing nature of the design proc-
ess, however, documentation and formaliza-
tion of thought processes within the design
process will become crucial in the near fu-
ture.

One of these pressures is Product Liability
legislation, which has made designers far



more responsitle in relation to accidents.
According to the EC Directive of 19857, any
buyer or user will be able to claim compensa-
tion for damage or injury caused by a 'defec-
tive product’, without having to prave that
the manufacturer or designer were negligert.
The directive renders the consideration of
‘foreseeable misuse’ very important. There-
fore, a designer must consider the charactar-
istics of both the product including its physi-
cal environment and its users, inciuding any
person who may have any type of contact with
the product, even if, in certain circumstances,
personal factors appear to be more dominant
10 cause an accident.

An important organizational pressure is the
growing need 1o align designers’ and man-
agers’ perspectives. According to David
Walker, designers and managers ara like two
different tribes who have grown up in differ-
ent parts of a jungle. As stated byWalker, the
miscommunication between the two has its
roots in their different aims, different
educations and different styles of thought. In
their thinking styles, managers appear 1o be
serial, Iinear, analytic and problem oriented,
whereas designers are more holistic, lateral,
synthesis-oriented and soiution-led." On one
hand, managers are frightened by creativity
and they do not want to take the risks that
accompany the inherent uncertainty of the
design process. Cn the other hand, design-
ers do not like to justify their thoughts by any
formal method or device, because they do not
want to be interrupted in their creative proc-
ess. The result is a demand to externalize
designers’ thoughts by certain methods which
will be compatible with managers’ thinking

styles and which can accommodate uncertain-
ties.

Anather important pressure is Quality As-
surance standards, particularly ISQ 90Q1.»
Quality standards brought into preminence
the issue of standardizing design practice. In
order 1o meet the given requirements for Quak-
ity Assurance, ail decision procedures need to
be systematically planned and recorded. Such
orocedures require full reflection on the needs
of the usar.

This paper offers scenario-building as a
methodology to externalize designers’
thoughts and to navigate through the com-
plexity of design and the product development
process in organizaticns.  Scenario-building
is commanly used in business forecasting as
a powerful tool to cope with problems which
involve uncertainties. It is also used in Hu-
man Computer Interface {HC) studies in or-
der to simulate and envisage possible inter-
actions between users and technolegically
complex products. Such a method promises
to alsc be effective in future product design
practicas, since it utilizes the designers’ most
effective: the imagination.

1.0 THEORETICAL BACKGROUND

The roots of scenario-building as a thinking
style and method can be sought in two ciffer-
ent areas: cognitive psychology, which stud-
ies how the human brain works, reasons, rep-
resents information and salves problems, and
future studies, particularly in business man-
agement, which siudies methods that could
be used to discover alternative futures for an
organization and its tasks,

1.1 SCENARIOS AS COGNITIVE MODELS:
SCHEMATA, SCRIPTS, SCEHES AND EVENTS
According to Piaget, in order to adapt to their
envirenments, all organisms build a model of
the world in their minds. This model is built
up by the ingividual's experiences. Such ex-
periences take the form of frameworks which
are called schemata.” In cogritive psychol-
ogy, schemata are generally viewed as active
maodels aof our environment, which continu-
cusly change as new experiences are added.
Piaget suggests that the first schema that an
infant develops is its body schema. Accord-
ing o Rumelhart, among several approaches
to schemata theary, schemata can be viewed
as plays containing information about char-
acters, settings and scrints for appropriate
sequences of action.”

In cognitive psychology, scripts and scenes
are viewed as types of schemata. Schank and
Abelson define script as a spatially-temporally
organized body of knowledge that defines
actors, actions and objects likely to be present
in a given situation. As established by de-
veiopmental psychology, young children pre-
fer to represent their knowledge related to
categorization of objects in the form of scripts.
Accerding to Fivush, a baby as young as 13
months spontaneously acts out appropriate
actions with realistic event props.™ Scenes
represent places, the rooms, straets and build-
ings in which our daily routines take place.®
Scripts and scenes are mental models which
reprasent our knowledge of everyday life and
arg included in any thought process.

Scenario-building can be considered as
thinking through avents. Such events involve
characters, actions, settings, objects, scenes,




etc. Designing involves scenaric-based think-
ing in which the central theme is an object
that, in the end, leads 1o a product. In vari-
ous stages of the design process certain char-
acters may dominate the scenario, for exam-
ple the ‘end user' or “targeted consumer
group’ (usually based on the designer’s cwn
body schemay), in a setting which is the physi-
cal and social context of the design object.

1.2 SCENARIO-BUILDING METHOD iN
BUSHNESS FORECASTING ,
The first definition of scenario-building as a
forecasting method was made by Kahn and
Weiner: “Scenarios are hypothetical se-
quences of events constructed for the purpose
of focusing attention on causal processes and
decision points.”  Herman Kahn at the Rand
Corporation was the first ta systematically use
such a method for future forecasting. His stug-
ies were generally based on macro-level, fu-
turistic scenarios, which dealt with major glo-
bal changes in the social, economic and po-
litical systems of the future world.
Scenario-building later brought insight to
business forecasting. It is commonty used as
a forecasting method in strategic planning.
Although it is mainly used as a qualitative
method, some quantitative applications of it
alsp exist, In comparison to Kahn's scenarios,
scenarios in business are more focused on the
aspects of the environment that directly a-
fect relevant products and markets.” They are
mainly used with & holistic approach. in de-
sign, scenario-builcing is also focused as it is
in business; however, it does not possess a
holistic nature, since factors affecting design
such as safety, cost, human factors, enviran-

ment, etc. are so diverse, and most of them
take their information input from different
disciplines. Therefore there is always mare
than one scenario governing the design of a
product. The nature of the method as used in
design is closer to the definition made by
Mendel for “mental scenarios”: “any coliec-
tion of ideas about the future: images of the
past, present and future, theories, frameworks,

nunbers and graphs, phrases, eic."*

2.0 SCENARIO-BUILDING AS A MODELING
ACTIVITY IM THE DESIGN PROZESS

In the design process scenario-building can
be viewed as a type of modeling method. As
designers builg physical product modeis in the
form of mock-ups, prototypes or drawings,
they build models of its user, the way it will
be used, and the context in which it will be
placed. Ascenario in relation to a design prod-
uct can be thought of as a model of cross-
sections of time from the life of a yet-to-be-
designed product, in which that product is
purchased, used, stored, etc. in its physical
and social environment.

In 1991 a field study was devised as part of
the author’s Ph.D. study to investigate the user
models employed by a population of 55 de-
sign practitioners working in England and
Wales. In this study, three major approaches
to model the user were identified:

1} Empirical models are the user models which
the designer builds upon the information he
has retrieved from reiated human sciences
such as ergonomics, market research, prod-
uct semantics, etc.

2) Experimental models are the user models

" (body and mental schemata).

135

which are built upon the results of experi:
ments, observations, panels, protocols, et
which explore userproduct interaction. |de-
ally, such experiments are done with repre-
sentative users, however, the designer may
also use himself as a subject to experiment
with his design. He considers himself as the
user and acts out the use process. This is called
saif-modeling. o
3} Scenario-based models are the user mod:
els in which the user and the use process are
finally characterized as a creative process by
combining the information acopted from both:*.
empirical and experimental models. e

The results of the investigation indicated that
aimost ali of the design practitioners employed
scenario-based models. Thelr attitudes toward: -
the usefulness of such models werg positive,
whereas empirical and experimental models’
were employed 10 a lesser extent. Approxi-:
mately 50% of designers explicity employed
such models. However, designers also very
often used self modeling. In this respect, the -
actors or the aciresses of the scenarios they
built were the designers themselves® '
Similar to Piaget's ‘schemata’, designers’
scenarios are dynamic models of events and
environments which are in relation 1o the
product envisaged. They change with the ad-
ditional data from experimental and empiri-
cal models and with the added experiences
which make up the designer’s own self-model -

During the interviews it was widely believed
by the designers that scenario-building was - -
the care activity in the design process. [t was
done instinctively as part of a practitioner’s .

LINKING VISION :




design thought processes. Usually the de-
signer would put himself in the user’s situa-
tion and write a short story about how his
design would be used. Although it was widely
employed &s a thought-based procedure, it
was evident in a few cases that scenario-build-
ing was sometimes carried as far as simula-
tion, e.g. in user trials or in product testing.

Scenarios are built spontanecusly and au-
tomatically and, most of the time, uncon-
sciously. Unlike the scenarios that are used
as a forecasting method, designers’ scenarios
are not well structured, complate, macro-level
scenarios. They are usually in the form of frag-
mants which take place in the cross-sections
of a whole product life cycle, which starts from
design and ends at disposal of the product.
As stated by Mandler, event and scene sche-
mata are hierarchically organized. Designers’
scenarios also have a hierarchical structura,
where smalter scenes and events are embed-
ded within larger ones®

In design, scenarios are not always predic-
tive or futuristic. In order to make predictions
about the future, one needs to establish his-
torical and contemporary perspectives con-
cerning the same subject matter. Here such
historical and contemporary accounts are re-
ferred 10 as retrospective scenaries , and pre-
dictive and futuristic narratives are referred
10 as prospeciive scenarios. For example, in
praduct design some typical retrospective sce-
narios are operational scenarios, which are
about how a certain type of machine typically
warks, etc.

TG CAPABILITIES

2.9 SCENARIOS IN RELATION TO PRODUCT
LIFE CYCLE :
As is postulated in numerous studies concern-
ing the design process, a product is assumed
to go through a cycle consisting of such stages
as design, production, marketing, retailing,
purchase, use and disposal, etc. Each of these
stages provides information feedback to the

design process, finally leading to a similar
product going through the same cycle. Within
this cycle, when the design process is exam-
ined, it consists of several activities including
problem identification and formulation, re-
search and analysis, concept development,
product development and product testing
{Figura}.

i problem ;
identification L

problem
formulation

research and
analysis

concept
development

produet
develcpment

EEFTEEE LT ]

product
testing




As argued for many years by theorists and
practitioners, this is not a linear pracess. There
are Interactions and overlaps between these
activities, however, the order of such activi-
ties in the figure implies a progression flow-
ing from top to bottom.

Scenario-building activity differs in its na-
iure, depending on the activity in the design
process to which it is employed. During the
first two activities, problem identification and
problem formulation, the scenarios are usu-
ally built at a managerial level. In the prob-
lem identification phase the scenario is built
on an identified societal need to be satisfied.
Idensification of such a need might be based
on the entreprencur’s, marketer’s or the de-
signer’s own everyday fife experience or ob-
servations. In the problem formulation phase
scenarios are usually buift as part of the bus-
ness strategy, where the design brief is es-
taplished.

Research and analytical activity usually in-
teracis with other activities and stages
throughout the design process. At the pre-
iiminary stages of the design process, where
the initial needs governing the design brief
are researched and analyzed, scenarios are
buift retrospectively, based on existing knowi-
edge and events. When research and analysis
is done in the latter stages of the design proc-
ess, in relation to emerging design ideas, sce-
narios might be used in testing the design
idea with representative characters and in a
representative context.

At the concept development phase, where
the basic design idea is formed, scenarios are
usually built prospectively, at an abstract level,
and focus an the main aspect of the design

matter that will address the initial, specified
need. When at the product development
nhase, the design idea evolves to become a
real product prospective scenarios has 1o be-
come more concrete and more halistic in their
nature. Diverse aspects of the design prob-
fem other than the ones which govern the
response to initial need also have 1o be con-
sidered. At the product testing phase, when
the design idea is embodied in a prototype or
a product, prior scenarios can be tested on a
working simulation.

4.0 SCEMAREOS I RELATICN TO DIFFERENTY
ASPECTS OF PRODUCT DESIGN

Disciplines such as ergonomics, HCI { Human
Computer Interaction), market research, so-
ciology, product semantics and engineering,
which provide input to the design process,
offer different framewaorks to use scenarios in
the design process. Characteristics of exist-
ing methods of scenario-building which take
their feedback from the aspects of such disci-
plines will be discussed below.,

4.1 USAGE SCENARIOS: ERGOMOMIC
ASPECT

a) Operationai scenarios

QOperational scenarios can be both retrospec-
tive, e.g. how an ordinary washing machine
works, and prospective, e.g. how the inter-
face of ayet-to-be-cesigned washing machine
will work,

b) Event scenarics

Event scenarios consider the product in its
everycay usage environment and take into
account every possible desired or undesired

133

avent that can feasible occur in refation to it
Event scenarios include considering every:
possible kind of user (e.g. third party users,
bystanders, people with special needs, etc)
who could interact with the product, and every
passibie kind of usage behavior (e.g. secoric:
ary usage, misuse, abuse, etc.) in relation t0°
the product. Event scerarios may be retro-
spective, for example typical accigent sce-
narios * derived from existing accident data
or they may be prospective and totally imag
nary, in the form of story-boards created b
the designer. They can also be prospective
while still using existing data about past:
evants in a systematic manner, for example:
creating hypothetical events by combining -
typical patterns of actions with existing ex-
ternal forces in relation to the usage of a:
product™ Such scenarios help the designer:
to foresee potential accidents and simifar.
undesired events which might be caused by.
his product. S

¢) Cognitive/semantic models
Particuiarly in the case of complex electronic’
Interfaces, where the user has fo combine &
series of actions with functions of the prod-
uct to accomplish a task, the designer has to-
build certain scenarios to anticipate the dif-
ferent ways in which people might access -
those functions. This usually follows a formal.
or an informal ‘task analysis process’, where .-
the user's tasks, goals and activities, and the
product's functions related to those tasks, are-
identified and subsequently prioritized or sys-

tematically linked to each other in the cesign. -
They are particularly used when defining very -
complicated activities, and in anticipating the

LINKING VISION



potential interaction of the product with its
future user. Such analyses can be based on
the infermation gathered after observing us-
ers in their real use contexts.™" this helps to
identify compatibility between the user’s per-
ceptions and the product’s attributes.

4.2 RITUALISTIC SCENARIOS: CULTURAL
ASPECT '

A ritualistic scenario can also be both retro-
spective and prospective. A retrospective
glance at a ritual for design purposes would
explore and analyse how norms, values and
habits are formed in a society in relation 1o
the usage of products. A prospective ritualis-
tic scenario, on the other hand, would create
a new ritual in relation 1o the changing val-
ues and attitudes within a society.

4.3 PSYCHOGRAPHIC SCENARIDS: MARKET-

ING ASPECT

Psychographic scenarios are formed in the tra-
dition of cansumer profiling or lifestyle profil-
ing studies for market research purposes,
which are employed &s an integral part of the
‘Market Segmentation’ process. It consists of
describing the personality and lifestyle of the
consumer in terms of stereotypes. Assump-
tions are usuzlly based on empirical data, re-
searching the activities, interests and opin-
ions of the consumers, in order to labal their
personality behavioural characteristics.

4.4 TECHNOLOGICAL SCENARIOS

a) Process scenarios

A process scenario of a product involves the
precess seguence in the production of a prod-
uct related to the design subject. Depending

TO CAPABILITIES

on the design brief, it may provide a powerful
insight to the design cencept,

b) Futuristic scenarios

Futuristic scenarios within a technological context
take a prospective approach o future developments
related to the technology of product or process.
4.5 EMVIRCNMENTAL SCENARIOS

Scenarigs within the scope of environmental
aspects of the design process may be built at
a more macro and strategic level: input may
include environmental contamination and the
aestruction of natural resources. Such sce-
narios analyze the whole life cycle of a prod-
uct within an ecalegical system and aim to
determine the scenario most favorable to the
environment,

5.0 FORMALIZING SCENARIO-BLILDING AS A
DESIGN TOOL

As identified eartier, scenarios differ in their
nature according to that part of the design
process in which they are employed and de-
pending on the disciplines by which they are
guided. The commaon characteristic of all such
scenarios is that they involve certain elements:
characters, settings, actions, events, etc.
Nearly all design projects invalve scenarios,
however, most of them are limited since they

involve only one character, the same sequence

of events in a single setting: i.e. the typical
end user using the product in the required
way in anticipated social and environmental

conditions. The following procedures offer

scenario-building as an effective methodol-
ogy with the design process, to broaden the
spactrum of design ideas and to make them
communicable.

5.1 BUILDING HOLISTIC SCEMARIOS RATHER
THAN FRAGMENTS

Designers’ scenarios are usually in the form
of fragments, considering each significant fac-
tor affecting the design problem. Usually in
such fragments, a single description af an
event, & character or a situation is involved.
In order to make scenarios communicable, a
more holistic scenario should be built like a
narrative, invelving descriptions of main and
sub-characters, physical and sacial contexts,
actions, events, relationships with other ob-
jects, etc.

5.2 INTEGRATING EXPERIMENTAL AND
EMPIRICAL MODELS TO SCEMARIG BASED
PLANNING

Scenarios in & holistic sense can be employed
throughout all stages of the design process,
where empirical information is analyzed
within retrospective scenarios. Experiments
with users or opinion tests are employed as
part of such scenarics. Prompted by such
analyses, the scenario is then completed with
a prospective look towards new design solu-
tions offered for the future.,

. 5.3 EXTERNALIZING DESIGMERS' SCENARIOS

Some conventional methods for representing
scenarios are story texts, flowcharts, snap-
shots, storyboards, reports, etc. Various me-
dia tcols can be used to present them, in-
cluding skeiches, photographs, videos, com-
puter simulations etc. Designers’ most pow-
erful tool is to be able to visualize imaginary
contexts: in an organizational environment,
a visually presented scenario can best convey
the thought procedures behind a design idea.




5.4 DIVERSIFYING CHARACTERS

Characters define actors and actresses in a
scenario, and refer 1o the consumer, user or
any stakeholder of a yet-to-be-designed prod-
uct. There is wide-spread opinion that de-
signers’ scenarios, which are mainly based on
thelr self-models, renders the design process
an individual respanse, which as such cannot
be considered iustifiable or reliable. A pow-
erful design scenaric should aim to charac-
terize representative users from real life in-
cluding possible atypical users who may have
any type of contact with the product.

5.5 DIVERSIFYING SETTINGS

Asetting refers to the physical and social cor-
text in a scenario. A rebust design idea re-
quires visualization in a variety of possible
Usage environments, social contexts, dynamic
and diverce situations.

5.6 DIVERSIFYING ACTIOMS AMD EVENTS
Events form the story of a scenario. Actions
are elements of evants performed by charac-
ters. Events in a scenario may illustrate the
possible occurrences related to the usage,
nurchase, iife cycle or evolution of a preduct.
One can list countless accurrences in relation
tc a design idea. Design scenarios may aim
to select the most critical probabilities regard-
ing the future everyday life of a product. A com-
monly used method for this is to imagine a
best- and worst-case scenario. The ultimate
aim of this method is 1o develop strategies
for surviving the worst case, and exploiting
the best case scenario.

5.7 TESTING THE DESIGHN PRODULT WiTH
OTHER DESIGNERS’ SCEMARIOS

A design scenario can be tested by present-
ing Tt with different scenarios to design teams
other than the product’s actual design team.

5.3 ENAELIMG MANAGERS AND DESIGNERS
TO COLLABORATE !N BUILDING SLENARIOS
IM THE PRELIMINARY STAGES OF THE BESIGN
PRDZESS

Decisions concerning the problem identifica-
tion and problem formulation activities of the
design process are usually taken at a mana-
gerial level in organizations. in-house design-
ers or outside consultants are usualiy involved
in the process after these two activities are
completed. The designers’ contribution 10
such stages, however, is crucial since they can
bring insight from their own point of view to
identifying of a need and formulating strate-
gies to respond to it with a design product.
Scenarios are effective toals in building a com-
munication finks between designers and man-
agers in order to accomplish this.

6.0 ADVANTAGES IN ORDER OF SCENARIO-
BUILDING

The advantages of scenario methedology in
the dasign process, when employed in such a
broadened spectrum, can be listed as follows:

1) A scenario may cover many aspects of a
design problem that cannot be covered by
statistical analyses based on observations and
measurements from real life, or by experi-
ments. Such research and analysis methods
can only produce retrospective results from
existing events, situations an¢ contexts,

whereas in a scenario-based analysis, the in- -
vestigator can imagine a broad range of:
events with many alternative design ideas. -
Furthermore, some events, such as accidents:
involving users, cannot be staged experimen-
tally. Therefore scenarios are prospective and
they can call attention to a larger range of
passibilities.

2) Scenarios can consider many kinds of user -
and many circumstances of usage which can;:
be excluded in empiricai or experimental
modeling. :
3) Scenarios enable desigrers to consider the::
design product through the dynamism of time,
involving aspects from the past, present and:
future and to integrate various dynamic no-’
tions with the product such as actions and
avents. o
4) Scenario-bullding offers an implicit, quali-
tative method to deal with uncertainties. Sce-
narios possess a fiexibility to encourage other:
creative thinking methods such as brain storm--
ing, lateral thinking, synectics, etc.
5} Scararios are buit on & highly rich and -
extensive knowledge base covering all the.
social, psychological, environmental and:
nhysical experiences that a person can pos-~
sess throughout his life and which cannot be: - *
created in a computer. S
5) Scenario methodolagy offers a powerfui-.-
100l to eliminate the difficulty of utilizing eve- -
ryday life knowledge which is richer, besides
being highly unstructured and complex, in
comparison to empirical knowledge, which s
more structured and factual.

7} In scenarios, several events and secveral
different aspects of a design problem (ergo-
nomic, technological, marketing, environmen-- -

LINKING VISIOMN:



tal, etc.) can be collective considered.

8) Scenario-building is a heuristic method.
Scenarios can iliustrate certain principles and
questions, sometimes in an oversimplified
fashion. In many cases, such principles and
guastions might be ignored or lost if the ref-
erences are taken only from a compiex and
controversial real world

9} Scenarios have a high educational and
communicative value, since they can be in-
tentionally dramatic and literary in style

7. CONCLUSION
Scanario-building is a cognitive process, which
is consistently practiced by everyone from a
veryyoung age. Forthis reason, itis a very effactive
idea and knowledge representation tool, as wel
as a good leaming and communication’s tool. In
the design process, scenario-building is com-
monly employed naturally and spontaneously
in an unsystematic way. in this paper it is
emphasized that if their communication quali-
ties are enhanced and their spectrum is broad-
ened, scenarios can be utilized as & robust
methodology. Scenarios are proposed to be
formalized to the extent that they can restruc-
ture and broaden designers’ thoughts mak-
ing them explicit to outsiders, rather than dic-
tating or constraining the sequences of the
design process, «=
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