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WICKED PROBLEMS IN DESIGN THINKING

Richard Buchanan

THE WICKED PROBLEMS THEORY
OF DESIGN

Recent conferences on design are evidence of a
coherent, if not always systematic, effort to reach
a clearer understanding of design as an integra-
tive discipline. However, the participants, who
increasingly come from diverse professions and
academic disciplines, are not drawn together be-
cause they share a common definition of design; a
common methodology, a common philosophy, or
even a common set of objects to which everyone
agrees that the term “design” should be applied.
They are drawn together because they share a
mutual interest in a common theme: the concep-
tion and planning of the artificial. Different defi-
nitions of design and different specifications of
the methodology of design are variations of this
broad theme, each a concrete exploration of what
is possible in the development of its meanings
and implications. Communication is possible at
such meetings because the results of research and
discussion, despite wide differences in intellectual
and practical perspectives, are always connected
by this theme and, therefore, supplemental. This
is only possible, of course, if individuals have the
wit to discover what is useful in each other’s work
and can cast the material in terms of their own
vision of design thinking.

Members of the scientific community, how-
ever, must be puzzled by the types of prob-
lems addressed by professional designers and
by the patterns of reasoning they employ. While

scientists share in the new liberal art of design
thinking, they are also masters of specialized sub-
ject matters and their related methods, as found
in physics, chemistry, biology, mathematics, the
social sciences, or one of the many subfields into
which these sciences have been divided." This cre-
ates one of the central problems of communica-
tion between scientists and designers, because
the problems addressed by designers seldom fall
solely within the boundaries of any one of these
subject matters.

The problem of communication between
scientists and designers was evident in a special
conference on design theory held in New York in
1974.% This conference was interesting for several
reasons, the most significant directly related to
the content of the meeting itself. Reviewed in one
of the initial papers,® the “wicked problems” ap-
proach to design proved to be one of the central
themes to which the participants often returned
when seeking a connection between their re-
markably diverse and seemingly incommensurate
applications of design.* Also significant was the
difficulty that most of the participants had in un-
derstanding each other. Although an observation
of an outsider on the dynamics of the meeting, it
is an excellent example of a “wicked problem” of
design thinking.

The wicked problems approach was formu-
lated by Horst Rittel in the 1960s, when design
methodology was a subject of intense interest.”
A mathematician, designer, and former teacherat
the Hochschule fur Gestaltung (HfG) Ulm, Rittel
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sought an alternative to the linear, step-by-step
model of the design process being explored by
many designers and design theorists.® Although
there are many variations of the linear model, its
proponents hold that the design process is divided
into two distinct phases: problem definition and
problem solution. Problem definition is an analytic
sequence in which the designer determines all of
the elements of the problem and specifies all of
the requirements that a successful design solution
must have. Problem solution is a synthetic sequence
in which the various requirements are combined
and balanced against each other, yielding a final
plan to be carried into production.

In the abstract, such a model may appear at-
tractive because it suggests a methodological pre-
cision that s, in its key features, independent from
the perspective of the individual designer. In fact,
many scientists and business professionals, as well
as some designers, continue to find the idea of a
linear model attractive, believing that it represents
the only hope for a “logical” understanding of the
design process. However, some critics were quick
to point out two obvious points of weakness: one,
the actual sequence of design thinking and deci-
sion making is not a simple linear process; and
two, the problems addressed by designers do not,
in actual practice, yield to any linear analysis and
synthesis yet proposed.”

Rittel argued that most of the problems ad-
dressed by designers are wicked problems® As
described in the first published report of Rittel’s
idea, wicked problems are a “class of social system
problems which are ill-formulated, where the
information is confusing, where there are many
clients and decision makers with conflicting val-
ues, and where the ramifications in the whole
system are thoroughly confusing.” This is an
amusing description of what confronts designers
in every new situation. But most important, it
points toward a fundamental issue that lies be-
hind practice: the relationship between determi-
nacy and indeterminacy in design thinking. The
linear model of design thinking is based on deter-
minate problems which have definite conditions.

The designer’s task is to identify those conditions
precisely and then calculate a solution. In con-
trast, the wicked-problems approach suggests
that there is a fundamental indeterminacy in all
but the most trivial design problems—problems
where, as Rirttel suggests, the “wickedness” has
already been taken out to yield determinate or
analytic problems.

To understand what this means, it is impor-
tant to recognize that indeterminacy is quite dif-
ferent from wundetermined. Indeterminacy implies
that there are no definitive conditions or limits to
design problems. This is evident, for example, in
the ten properties of wicked problems that Rittel
initially identified in 1972."

B O R e s

o7

1. Wicked problems have no definitive formu- ~

lation, but every formulation of a wicked
problem corresponds to the formulation of
a solution.

. Wicked problems have no stopping rules.

3. Solutions to wicked problems cannot be true
or false, only good or bad.

4. In solving wicked problems there is no ex-
haustive list of admissible operations.

5. For every wicked problem there is always
more than one possible explanation, with
explanations depending on the Weltan-
schauung of the designer."

6. Every wicked problem is a symptom of an-
other, “higher level,” problem.*

7. No formulation and solution of a wicked
problem has a definitive test.

8. Solving a wicked problem is a “one shot”
operation, with no room for trial and
error."?

9. Every wicked problem is unique.

. The wicked problem solver has no right to be

wrong—they are fully responsible for their
actions,

o

This is a remarkable list, and it is tempting to
go no further than elaborate the meaning of each
property, providing concrete examples drawn
from every area of design thinking. But to do so
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would leave a fundamental question unanswered.
Why are design problems indeterminate and, there-
fore, wicked? Neither Rittel nor any of those study-
ing wicked problems has attempted to answer this
question, so the wicked-problems approach has
remained only a description of the social reality
of designing rather than the beginnings of a well-
grounded theory of design.

However, the answer to the question lies in
something rarely considered: the peculiar nature
of the subject matter of design. Design problems
are “indeterminate” and “wicked” because design
has no special subject matter of its own apart from
what a designer conceives it to be. The subject
matter of design is potentially universal in scope,
because design thinking may be applied to any
area of human experience. But in the process of
application, the designer must discover or invent
a particular subject out of the problems and issues
of specific circumstances. This sharply contrasts
with the disciplines of science, which are con-
cerned with understanding the principles, laws,
rules, or structures that are necessarily embodied
in existing subject matters. Such subject matters
are undetermined or under-determined, requir-
ing further investigation to make them more fully
determinate. But they are not radically indeter-
minate in a way directly comparable to that of
design.™

Designers conceive their subject matter in two
ways on two levels: general and particular. On a
general level, a designer forms an idea or a work-
ing hypothesis about the nature of products or
the nature of the humanmade in the world. This
is the designer’s view of what is meant, for exam-
ple, by the “artificial” in relation to the “natural.”
In this sense, the designer holds a broad view of
the nature of design and the proper scope of its
application. Indeed, most designers, to the de-
gree that they have reflected on their discipline,
will gladly, if not insistently, explain on a general
level what the subject matter of design is. When
developed and well presented, these explanations
are philosophies or proto-philosophies of design
that exist within a plurality of alternative views."

They provide an essential framework for each
designer to understand and explore the materi-
als, methods, and principles of design thinking.
But such philosophies do not and cannot consti-
tute sciences of design in the sense of any natu-
ral, social, or humanistic science. The reason for
this is simple: design is fundamentally concerned
with the particular, and there is no science of the
particular.

In actual practice, the designer begins with
what should be called a guasi-subject matter, tenu-
ously existing within the problems and issues of
specific circumstances. Out of the specific possi-
bilities of a concrete situation, the designer must
conceive a design that will lead to #his or that
particular product. A gquasi-subject matter is not
an undetermined subject waiting to be made de-
terminate. It is an indeterminate subject waiting
to be made specific and concrete. For example, a
client’s brief does not present a definition of the
subject matter of a particular design application.
It presents a problem and a set of issues to be con-
sidered in resolving that problem. In situations
where a brief specifies in great detail the particu-
lar features of the product to be planned, it often
does so because an owner, corporate executive,
or manager has artempted to perform the critical
task of transforming problems and issues into a
working hypothesis about the particular features
of the product to be designed. In effect, some-
one has attempted to take the “wickedness” out.
Even in this situation, however, the conception of
particular features remains only a possibility that
may be subject to change through discussion and
argument.'®

This is where placements take on special signifi-
cance as tools of design thinking. They allow the
designer to position and reposition the problems
and issues at hand. Placements are the tools by
which a designer intuitively or deliberately shapes
a design situation, identifying the views of all par-
ticipants, the issues which concern them, and the
invention that will serve as a working hypothesis
for exploration and development. In this sense,
the placements selected by a designer are the
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same as what determinate subject matters are for
the scientist. They are the quasi-subject matter
of design thinking, from which the designer
fashions a working hypothesis suited to special
circumstances.

This helps to explain how design functions as
an integrative discipline. By using placements to
discover or invent a working hypothesis, the de-
signer establishes a principle of relevance for knowl-
edge from the arts and sciences, determining how
such knowledge may be useful to design thinking
in a particular circumstance without immediately
reducing design to one or another of these disci-
plines. In effect, the working hypothesis that will
lead to a particular product is the principle of rel-
evance, guiding the efforts of designers to gather
all available knowledge bearing on how a product
is finally planned.

But does the designer’s working hypothesis or
principle of relevance suggest that the product it-
self is a determinate subject matter? The answer
involves a critical but often blurred distinction
between design thinking and the activity of pro-
duction or making. Once a product is conceived,
planned, and produced, it may indeed become an
object for study by any of the arts and sciences—
history, economics, psychology, sociology, or
anthropology. It may even become an object for
study by a new humanistic science of production
that we could call the “science of the artificial,”
directed toward understanding the nature, form,
and uses of humanmade products in all of their
generic kinds.”” But in all such studies, the activi-
ties of design thinking are easily forgotten or are
reduced to the kind of product that is finally pro-
duced. The problem for designers is to conceive
and plan what does not yet exist, and this occurs
in the context of the indeterminacy of wicked
problems, before the final result is known.

This is the creative or inventive activity that
Herbert Simon has in mind when he speaks
of design as a science of the artificial. What
he means is “devising artifacts to attain goals”
or, more broadly, “doctrine about the design
process.”'® In this sense, Simon’s science of the

artificial is perhaps closer to what Dewey means
by technology as a systematic discipline of experi-
mental thinking. However, Simon has little to say
abour the difference between designing a product
and making it. Consequently, the “search” proce-
dures and decision-making protocols that he pro-
poses for design are largely analytic, shaped by his
philosophic view of the determinacies thar follow
from the natural laws that surround artifacts."

For all of the insight Simon has in distinguish-
ing the artificial as a domain of humanmade
products different from objects created by natural
processes, he does not capture the radical sense in
which designers explore the essence of what the
artificial may be in human experience.” This is a
synthetic activity related to indeterminacy, not an
activity of making what is undetermined in natu-
ral laws more determinate in artifacts. In short,
Simon appears to have conflated two sciences of
the artificial: an inventive science of design think-
ing which has no subject matter aside from what
the designer conceives it to be, and a science of ex-
isting humanmade products whose nature Simon
happens to believe is a manipulation of material
and behavioral laws of nature.”!

Design is a remarkably supple discipline, ame-
nable to radically different interpretations in phi-
losophy as well as in practice. But the flexibility
of design often leads to popular misunderstand-
ing and clouds efforts to understand its nature.
The history of design is not merely a history of
objects. It is a history of the changing views of
subject matter held by designers and the concrete
objects conceived, planned, and produced as ex-
pressions of those views. One could go further and
say that the history of design history is a record of the
design historians’ views regarding what they conceive
to be the subject matter of design.

We have been slow to recognize the peculiar
indeterminacy of subject matter in design and its
impact on the nature of design thinking. Asa con-
sequence, each of the sciences that have come into
contact with design has tended to regard design as
an “applied” version of its own knowledge, meth-
ods, and principles. They see in design an instance
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of their own subject matter and treat design as a
practical demonstration of the scientific principles
of that subject matter. Thus, we have the odd,
recurring situation in which design is alternately
regarded as “applied” natural science, “applied”
social science, or “applied” fine art. No wonder
designers and members of the scientific commu-
nity often have difhiculty communicarting.

NOTES

Extracted from R. Buchanan, “Wicked Prob-
lems in Design Thinking,” Design Issues 8, no. 2
(1992): 14-19. Reprinted by permission of
the author and the University of Illinois at
Chicago, School of Art and Design.

1. This list could also include the humanistic
disciplines and the fine arts, because there is
as much difficulty in communicating between
some traditional humanists and designers as
between designers and scientists. This is evi-
dent in the persistent view that design is sim-
ply a decorative art, adapting the principles of
the fine arts to utilitarian ends, held by many
humanists.

2. William Ir. Spillers, ed., Basic Questions of
Design Theory (Amsterdam: North Holland
Publishing Company, 1974). The conference,
funded by the National Science Foundation,
was held at Columbia University.

3. Vladimer Bazjanac, “Architectural Design
Theory: Models of the Design Process,” Basic
Questions of Design Theory, 3-20.

4. Graph theory, developed by the mathema-
tician Frank Harary, also served to connect
the work of researchers in many areas. It was
reported by the organizers that Harary, who
attended this conference and delivered the
paper “Graphs as Designs,” suggested that
the basic structure of design theory could
be found in his work on structural models.
Whether or not Harary made such a sug-
gestion, it is possible to see in graph theory,
and, notably, the theory of directed graphs,

a mathematical expression of the doctrine
of placements. Comparison may establish
a surprising connection between the arts of
words and the mathematical arts of things,
with further significance for the view of de-
sign as a new liberal art. “Schemarta” are the
connecting link, for placements may be sche-
matized as figures of thought, and schemata
are forms of graphs, directed or otherwise.
For more on graph theory see E Harary,
R. Norman, and D. Cartwright, Structural
Models: An Introduction to the Theory of Di-
rected Graphs (New York: Wiley, 1965).

. A series of conferences on Design Methods

held in the United Kingdom in 1962, 1965,
and 1967, led to the formation of the Design
Research Society in 1967, that today contin-
ues to publish the journal Design Studies.
Parallel interest in the United States led to the
establishment of the Design Methods Group
in 1966, which published the DMG Newslet-
ter (1966-71), renamed the DMG-DRS Jour-
nal: Design Research and Methods, and then
renamed in 1976 and published to the present
as Design Methods and Theories. For one at-
tempt to describe and integrate a set of meth-
ods used in design thinking, see J. Christopher
Jones, Design Methods: Seeds of Human Futures
(1970; rpt New York: John Wiley & Sons,
1981). Many of the methods Jones presents
are consciously transposed from other disci-
plines. However, they all can be interpreted as
techniques for repositioning design problems,
using placements to discover new possibilities.

. Rittel, who died in 1990, completed his career

by teaching at the University of California at
Berkeley and the University of Stuttgart. For
a brief biographical sketch, see Herbert Lind-
inger, Ulm Design: The Morality of Objects
(Cambridge: M.I.T. Press, 1990), 274.

. Bazjanac presents an interesting comparison

of linear models and the wicked problems
approach.

. The phrase wicked problems was borrowed

from philosophier Karl Popper. However, Rittel






