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Abstract

If you work in an organisation that deals with social, commercial or financial plan-
ning, or any type of public policy planning, then you've got wicked problems. You
may not call them by this name, but you know what they are. They are those complex,
ever changing societal and organisational planning problems that you haven’t been
able to treat with much success, because they won't keep still. They're messy, devious,
and they fight back when you try to deal with them. This paper describes the notion
of wicked problems (WPs) as put forward by Horst Rittel and Melvin Webber in their
landmark article “Dilemmas in a General Theory of Planning” (1973). It presents the
ten criteria they use to characterise WPS, and describes how General Morphological
Analysis (GMA) can be used to model and analyse such problem complexes.
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1 Introduction: What are “wicked problems”?

In 1973, Horst Rittel and Melvin Webber, both urban planners at the University of Berkley
in California, wrote an article for Policy Sciences with an astounding title: “Dilemmas in
a General Theory of Planning”. In this article, the authors observed that there is a whole
realm of social and organisational planning problems that cannot be successfully treated
with traditional linear, analytical (systems-engineering-like) approaches. They called these
wicked problems, in contrast to tame problems.

At first glance, it is not self-evident what is actually meant by this term. Both the words
“wicked” and “problem” need to be qualified: Problems are “wicked” not in the sense of
being “evil”, but in that they are seriously devious and can have (nasty) unintended conse-
quences for the planners who try to do something about them. Furthermore, as a decision
maker, no matter what decision you make, a good portion of the stakeholders involved
(often a majority of them!) are going to want your head on a block!

Also, wicked problems are not actually “problems” in the sense of having well defined
and stable problem statements. They are too messy for this, which is why they have also
been called social messes and unstructured reality (Ackoff, 1974; Horn, 2001).

One need only read Rittel & Webber’s wonderfully provocative abstract in order to un-
derstand how politically uncorrect their article was at the time:
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Some say that we are wiser today, and less susceptible to the belief that complex social
planning problems can be “solved” by linear methods akin to engineering solutions. I am
not so sure about this. In any event, it is instructive to look at the original formulation of

“The search for scientific bases for confronting problems of social policy is
bound to fail, because of the nature of these problems. They are “wicked”
problems, whereas science has developed to deal with “tame” problems. Policy
problems cannot be definitively described. Moreover, in a pluralistic society
there is nothing like the undisputable public good; there is no objective defini-
tion of equity; policies that respond to social problems cannot be meaningfully
correct or false; and it makes no sense to talk about “optimal” solutions to so-
cial problems unless severe qualifications are imposed first. Even worse, there
are no “solutions” in the sense of definitive and objective answers.” (Rittel &
Webber, 1973, Abstract.)

the distinction between “wicked” and “tame” problems.

First, let’s look at some of the things that characterise a tame problem. A tame problem

Wicked problems are completely different. Wicked problems are ill-defined, ambigu-
ous and associated with strong moral, political and professional issues. Since they are
strongly stakeholder dependent, there is often little consensus about what the problem
is, let alone how to deal with it. Above all, wicked problems won't keep still: they are sets
of complex, interacting issues evolving in a dynamic social context. Often, new forms of

has a relatively well-defined and stable problem statement.

has a definite stopping point, i.e. we know when a solution is reached.

has a solution which can be objectively evaluated as being right or wrong.
belongs to a class of similar problems which can be solved in a similar manner.
has solutions which can be tried and abandoned.

wicked problems emerge as a result of trying to understand and treat one of them.

The most evident, and important, wicked problems are complex, long-term social and

“The classical systems approach ... is based on the assumption that a plan-
ning project can be organized into distinct phases: ‘understand the problems’,
‘gather information,” ‘synthesize information and wait for the creative leap,’
‘work out solutions’ and the like. For wicked problems, however, this type of
scheme does not work. One cannot understand the problem without know-
ing about its context; one cannot meaningfully search for information without
the orientation of a solution concept; one cannot first understand, then solve.”
(Rittel & Webber, 1973, p. 161.)

organisational planning problems. Examples:

How should we fight the “War on Terrorism?”

How should scientific and technological development be governed?

What is a good national immigration policy?

How do we get genuine democracies to emerge from authoritarian regimes?
How should we deal with crime and violence in our schools?

How should our organisation develop in the face of an increasingly uncertain future?
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In his work on “Wicked Problems and Social Complexity” (2001), Jeff Conklin writes:

«

. there are two common organizational coping mechanisms that are rou-
tinely applied to wicked problems: studying the problem, and taming it.

While studying a novel and complex problem is natural and important, it is
an approach that will run out of gas quickly if the problem is wicked. Pure
study amounts to procrastination, because little can be learned about a wicked
problem by objective data gathering and analysis. Wicked problems demand
an opportunity-driven approach; they require making decisions, doing exper-
iments, launching pilot programs, testing prototypes, and so on. Study alone
leads to more study, and results in the condition known as ‘analysis paralysis,’
a Catch 22 in which we can’t take action until we have more information, but
we can't get more information until someone takes action. ...

... attempting to tame a wicked problem, while appealing in the short run, fails
in the long run. The wicked problem simply reasserts itself, perhaps in a differ-
ent guise, as if nothing had been done. Or, worse, sometimes the tame solution
exacerbates the problem.” (p. 10f.)

Of course, problems are “wicked” and “tame” only a potiori. In practice there is a sort
of gliding scale between tameness and wickedness. There is, however, a set of pretty clear
criteria for judging the degree of wickedness associated with complex social and organisa-
tional planning problems. We will look at Rittel and Webber’s ten criteria shortly.

Also, the “problem” that the concept of wicked problems addresses did not suddenly
emerge in the late 1960‘s and early 1970’s. WPs are about people, vested interests and
politics. As such, they are as old as human society itself. So, why did a number of different
policy researchers start fussing about this issue all at the same time — in the late 1960’s?

During a presentation of General Morphological Analysis (GMA) in the 1990’s, I naively
put this question to a group of U.S. security specialists (see Ritchey, 2011). They practi-
cally fell off their chairs with laughter! What was going on? The Vietnam War was going
on, along with the “War on Poverty” and the “War on Drugs”. All of these “wars” were es-
sentially managed (badly) like huge engineering projects, and all ultimately bogged down
or went seriously wrong. Also “going on”, as a reaction to government policy (or lack
thereof), were the Civil Rights Movement, the anti-war demonstrations and the general
baby boomer “revolution”.

It is no wonder that academics representing social planners and policy professionals
sought a new awareness and new modes of explanation. As Rittel & Webber put it in 1973
(I paraphrase): The “publics” are not going to take it any longer, and planners are going to
be held accountable for what they do, or don’t do. (Wouldn'’t that have been nice?)

So what is the problem that the term “wicked problem” addresses? The common sense
approach to WPs is fairly straight forward: As stated above, WPs are about people — the
most “complex adaptive systems” that we know of. They are subjective problems. Every-
thing that has to do with people and society is ultimately subjective. Above all, WPs are
about people as stakeholders: competing and cooperating, vying for position, willing to
reflect, and to change their positions on the basis of this self-reflection. This is why such
problems do not have stable problem formulations; do not have pre-defined solution con-
cepts; and why their course of development cannot be predicted. This is also why attempt-
ing to causally model or simulate the paths of development of such problem complexes is
often worse than useless.
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Finally, I want to at least mention an issue that has begun to be a problem in itself:
namely, that the term “wicked problem” is currently being transformed from a manage-
ment science and design theoretical ferm d’art into a media buzzword and piece of con-
sultancy jargon that has lost its original meaning. This is especially the case since the
2008 “credit crunch”, where we find quick-fix policy consultants and self-help manage-
ment gurus telling us how they can “solve your wicked problems”. This only shows that
these individuals have, at best, missed the point.

2 Ten Criteria for Wicked Problems

Rittel and Webber characterise wicked problems by the following 10 criteria. (It has been
pointed out that some of these criteria are closely related or have a high degree overlap,
and that they should therefore be condensed into four or five more general criteria. I think
that this is a mistake, and that we should treat these criteria as 10 heuristic perspectives
which will help us better understand the nature of such complex social planning issues.)

2.1 There is no definite formulation of a wicked problem

“The information needed to understand the problem depends upon one’s idea for solving
it. This is to say: in order to describe a wicked problem in sufficient detail, one has to
develop an exhaustive inventory for all the conceivable solutions ahead of time.” [This
seemingly incredible criterion is in fact treatable. See below.]

2.2 Wicked problems have no stopping rules.

In solving a tame problem, “... the problem-solver knows when he has done his job. There
are criteria that tell when the solution, or a solution, has been found”. With wicked prob-
lems you never come to a “final”, “complete” or “fully correct” solution — since you have
no objective criteria for such. The problem is continually evolving and mutating. You stop
when you run out of resources, when a result is subjectively deemed “good enough” or
when we feel “we’ve done what we can...”

2.3 Solutions to wicked problems are not true-or-false, but better or worse.

The criteria for judging the validity of a “solution” to a wicked problem are strongly stake-
holder dependent. However, the judgements of different stakeholders ... “are likely to dif-
fer widely to accord with their group or personal interests, their special value-sets, and
their ideological predilections.” Different stakeholders see different solutions as simply
better or worse.

2.4 There is no ultimate test of a solution to a wicked problem.

«

any solution, after being implemented, will generate waves of consequences over
an extended - virtually an unbounded - period of time. Moreover, the next day’s conse-
quences of the solution may yield utterly undesirable repercussions which outweigh the
intended advantages or the advantages accomplished hitherto.”
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2.5 Every solution to a wicked problem is a “one-shot operation”; because there is no
opportunity to learn by trial-and-error, every attempt counts significantly.

“... everyimplemented solution is consequential. It leaves “traces” that cannot be undone
And every attempt to reverse a decision or correct for the undesired consequences
poses yet another set of wicked problems ... .”

2.6 Wicked problems do not have an enumerable (or an exhaustively describable) set
of potential solutions ...

“There are no criteria which enable one to prove that all the solutions to a wicked problem
have been identified and considered. It may happen that no solution is found, owing to
logical inconsistencies in the ‘picture’ of the problem.”

2.7 Every wicked problem is essentially unique.

“There are no classes of wicked problems in the sense that the principles of solution can be
developed to fit all members of that class.” Also, ... "Part of the art of dealing with wicked
problems is the art of not knowing too early which type of solution to apply.” [Note: this is
very important point. See below.]

2.8 Every wicked problem can be considered to be a symptom of another [wicked]
problem.

Also, many internal aspects of a wicked problem can be considered to be symptoms of
other internal aspects of the same problem. A good deal of mutual and circular causality
is involved, and the problem has many causal levels to consider. Complex judgements are
required in order to determine an appropriate level of abstraction needed to define the
problem

2.9 The causes of a wicked problem can be explained in numerous ways. The choice of
explanation determines the nature of the problem’s resolution.

“There is no rule or procedure to determine the ‘correct’ explanation or combination of
[explanations for a wicked problem]. The reason is that in dealing with wicked problems
there are several more ways of refuting a hypothesis than there are permissible in the [e.g.
physical] sciences.”

2.10 [With wicked problems,] the planner has no right to be wrong.

In “hard” science, the researcher is allowed to make hypotheses that are later refuted. In-
deed, it is just such hypothesis generation and refutation that is a primary motive force
behind scientific development (Ritchey, 1991). One is not penalised for making hypothe-
ses that turn out to be wrong. “In the world of ... wicked problems no such immunity
is tolerated. Here the aim is not to find the truth, but to improve some characteristic of
the world where people live. Planners are liable for the consequences of the actions they
generate ...”
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3 Modelling Wicked Problems with Morphological Analysis

How, then, does one work with wicked problems? Some 20 years after Rittel & Webber
wrote their article, Jonathan Rosenhead (1996), of the London School of Economics, pre-
sented the following criteria for dealing with complex social planning problems — criteria
that were clearly influenced by the ideas presented by Rittel & Webber.

accommodate multiple perspectives rather than prescribe single solutions

function through group interaction and iteration rather than back office calculations

generate ownership of the problem formulation through transparency

facilitate a graphical (visual) representation for the systematic, group exploration of

a solution space

e focus on relationships between discrete alternatives rather than continuous vari-
ables

e concentrate on possibility rather than probability

Group facilitated, computer-aided General Morphological Analysis (GMA) is fully at-
tuned to these criteria. Developed in the middle of the 1990s, GMA was designed as a
non-quantified problem structuring method (PSM), which results in an inference model
which strives to represent the total problem space, and as many of the potential solution
concepts to the given problem as possible (Ritchey, 2002). This, in itself, goes a long way
in satisfying Rittel & Webber’s first, seemingly incredible, criterion (see below).

As a process, GMA goes through a number of iterative steps or phases which repre-
sent cycles of analysis and synthesis — the basic method for developing (scientific) models
(Ritchey, 1991). The analysis phase begins by identifying and defining the most impor-
tant dimensions of the problem complex to be investigated. Each of these dimensions
is then given a range of relevant (discrete) values or conditions. Together, these make
up the variables or parameters of the problem complex. A morphological field is con-
structed by setting the parameters against each other, in parallel columns, representing an
n-dimensional configuration space. A particular constructed “field configuration” is des-
ignated by selecting a single value from each of the variables. This marks out a particular
state or (formal) solution within the problem complex.

The morphological field represents the total “problem space”, and can contain many
thousands — or even hundreds of thousands - of possible (formal) solutions. A proper “so-
lution space” is synthesized by a process of internal cross-consistency assessment (CCA).
All of the parameter values in the morphological field are compared with one another,
pair-wise, in the manner of a cross-impact matrix. As each pair of conditions is examined,
a judgement is made as to whether — or to what extent — the pair can coexist, i.e. represent
a consistent relationship.

Note that there is no reference here to causality or probability, but only to possibility
through mutual consistency. Using this technique, a typical morphological field can be
reduced by 90% or more, depending on the nature of the problem.

When this solution space (or outcome space) is synthesized, the resultant morpholog-
ical field becomes an inference model, in which any parameter (or multiple parameters)
can be selected as "input”, and any others as "output”. Thus, with computer support, the
field can be turned into a virtual laboratory with which one can designate initial condi-
tions and examine alternative solutions, or conversely, designate alternative solutions in
order to find the conditions that could generate such solutions.
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Figure 1: One of the morphological models developed for the project “Governance of
Science and Technology Development”. Comparison of two profiles shown: “Patents and
Market dominated” and “Science shops and Efficiency dominated”.

Since I argue that group facilitated GMA is attuned to the methodological issues of
wicked problems, let us see how GMA stacks to some Rittel & Webber’s criteria:

Criterion #1:“... in order to describe a wicked problem in sufficient detail, one has to
develop an exhaustive inventory for all the conceivable solutions ahead of time.”

Done properly, GMA results in an inference model which strives to represent the total
problem space, and as many of the potential solutions to the given problem complex as
possible. This goes a long way in satisfying this seemingly incredible criterion. The idea
is to “play” with the inference model in order to allow stakeholders to better understand
the problem space and the possible consequences of alternative decisions/actions. We
literally build up an inventory of all possible solution concepts, in order to help us better
understand what the actual problem is.

Criterion #3: Different stakeholders ...”are likely to differ widely to accord with their

group or personal interests, their special value-sets, and their ideological predilections.”

The process of creating morphological inference models through facilitated group work-
shops is as important as the end-product - i.e. the model itself. As many stakeholders as
possible should be engaged in the work, in order to create a common terminology, com-
mon problem concept and common modelling framework. Principal stakeholders and
subject specialists should therefore be brought together in a series of workshops to collec-
tively 1) structure as much of the problem space as possible, 2) synthesize solution spaces,
3) explore multiple solutions on the basis of different drivers and interests and 4) analyse
stakeholder structures. The different stakeholders do not have to agree on a single, com-
mon solution, but must be encouraged to understand each other’s positions and contexts.
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This last point is crucial. Consensus means “general agreement or concord” within a
group. Facilitators usually differentiate between first-order and second-order consensus.
The normal first-order form is that of gaining a common standpoint or agreeing upon a
common solution. This is seldom the case with stakeholder groups working with wicked
problems. So-called second order consensus is when stakeholders in a group learn to ac-
cept each other’s specific stakeholder positions — on the basis of understanding the rea-
sons for these positions. (This is called “position analysis” in Swedish, and is a discipline
in itself.)

Criterion #7 ...part of the art of dealing with wicked problems is the art of not knowing
too early which type of solution to apply.

In GMA we call this "remaining in the mess”, i.e. keeping one’s options open long enough
to explore as many relationships in the problem topology as possible, before starting to
formulate solutions. This can be a frustrating process for inveterate "problem solvers”, but
is an absolutely necessary procedure when modelling wicked problems.

Criterion #8: Every wicked problem can be considered to be a symptom of another
[wicked] problem.

With a morphological inference model, one can treat any particular parameter or “issue”
as the starting point, driver or “independent” variable. This allows one to change perspec-
tives and treat different issues as both causes and effects. Everything is connected, which
is what both wicked problems and GMA is all about.

Criterion #10: [With wicked problems,] the planner has no right to be wrong.

Not only should planners be part of the GMA modelling and shaping process, but also the
potential “consumers” or “victims” of said planning. GMA allows for — almost insists upon
— this type of stakeholder participation. (For a discussion of this facilitation principle, see
Ritchey, 2011).
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