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rootoftwo, LLC

rootoftwo work to create a condition where we can perceive ourselves, the 

here and now, and the future differently. rootoftwo makes social objects, 

experiences, and works for the public realm - typically at the scale of 

devices, furniture, small buildings and master-plans. We work to test the 

materiality and consequence of technology at the city-scale engaging 

participants in civic future-making. 
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The ‘double diamond’ design process model. Graphic by Dan Nessler after the Design Council (UK).   



WICKED PROBLEMS

• Horst Rittel and Melvin Weber proposed an alternative model of the design process based on 
“wicked” problems.

• Contrasting scientists’ problems as “tame,” planning or social problems are “wicked,” they 
argued, and “rely upon elusive political judgment for resolution.”

• Contrary to the logic of Herbert Simon’s military systems approach, no consistent, universal 
process can be followed, and problems are ultimately resolved rather than solved.



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”. 

H. W. J. Rittel and M. M. Webber, ‘Dilemmas in a General Theory of Planning’, Policy Sciences, Vol. 4, No. 2, June 1973, pp. 155–69



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 problems 
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 . . . ”

H. W. J. Rittel and M. M. Webber, ‘Dilemmas in a General Theory of Planning’, Policy Sciences, Vol. 4, No. 2, June 1973, pp. 155–69



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 
stakeholder dependent. However, the judgments of different stakeholders . . . “are likely to 
differ 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.

H. W. J. Rittel and M. M. Webber, ‘Dilemmas in a General Theory of Planning’, Policy Sciences, Vol. 4, No. 2, June 1973, pp. 155–69



4. There is no immediate and 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 consequences of 
the solution may yield utterly undesirable repercussions which outweigh the intended 
advantages or the advantages accomplished hitherto”.

H. W. J. Rittel and M. M. Webber, ‘Dilemmas in a General Theory of Planning’, Policy Sciences, Vol. 4, No. 2, June 1973, pp. 155–69



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.

“ . . . every  implemented 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 . . . ”.

H. W. J. Rittel and M. M. Webber, ‘Dilemmas in a General Theory of Planning’, Policy Sciences, Vol. 4, No. 2, June 1973, pp. 155–69



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

solutions, nor is there a well-described set of 
permissible operations that may be incorporated 

into the plan.

“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”.

H. W. J. Rittel and M. M. Webber, ‘Dilemmas in a General Theory of Planning’, Policy Sciences, Vol. 4, No. 2, June 1973, pp. 155–69



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”.

H. W. J. Rittel and M. M. Webber, ‘Dilemmas in a General Theory of Planning’, Policy Sciences, Vol. 4, No. 2, June 1973, pp. 155–69



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 judgments are required in order 
to determine an appropriate level of abstraction needed to define the problem.”

H. W. J. Rittel and M. M. Webber, ‘Dilemmas in a General Theory of Planning’, Policy Sciences, Vol. 4, No. 2, June 1973, pp. 155–69



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”.

H. W. J. Rittel and M. M. Webber, ‘Dilemmas in a General Theory of Planning’, Policy Sciences, Vol. 4, No. 2, June 1973, pp. 155–69



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. Indeed, 
it is just such hypothesis generation that is a primary motive force behind scientific development 
(Ritchey, 1991). Thus one is not penalized for making hypothesis 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 . . .”

* Also, “designer.”

H. W. J. Rittel and M. M. Webber, ‘Dilemmas in a General Theory of Planning’, Policy Sciences, Vol. 4, No. 2, June 1973, pp. 155–69



“Design is brought into being.
Design did not call design into being. 
Industrialization did.

Designers did not call design into being,
they were called…”

Clive Dilnot

Debate: No Future, Umeå Institute of Design, 6/17/2014.



Industrialization did this.



Industrialization did this.



Industrialization did this.



Designers are complicit.



What ills will ubiquitous computing
be responsible for?

Ubiquitous computing (or “ubicomp”) is a concept in software engineering and computer science where computing is made to appear anytime 
and everywhere. Mark Weiser coined the phrase “ubiquitous computing” around 1988, during his tenure as Chief Technologist of the Xerox 

Palo Alto Research Center (PARC).



“The ‘Anthropocene’ is a term widely used since its 
coining by Paul Crutzen and Eugene Stoermer in 2000 
to denote the present time interval, in which many 
geologically significant conditions and processes are 
profoundly altered by human activities.”

https://quaternary.stratigraphy.org/workinggroups/anthropocene/





…‘Shaping’ behavior becomes the new 
function of design in the 21st century.

Rob Girling, Principal, http://www.artefactgroup.com/

“Our traditional approach to the design of policy, systems, services, environments, and products isn’t 
going to serve us well in the 21st Century. As a result we are going to have to evolve the practice of 
design to shape behavior for a preferable future. Our proposal is that ‘shaping’ behavior becomes 
the new function of design in the 21st Century. By defining ‘preferable futures’ as the outcome of our 
work we are forced to consider the longitudinal impacts of our work socially, culturally, ethically, and 
environmentally.”



“In the early days of industrial design, the work was primarily focused upon 
physical products. Today, however, designers work on organizational 
structure and social problems, on interaction, service, and experience 
design. Many problems involve complex social and political issues. As a 
result, designers have become applied behavioral scientists, but they are 
woefully undereducated for the task.”

Don Norman.

http://www.core77.com/blog/columns/why_design_education_must_change_17993.asp



http://design.cmu.edu/content/research-foci



In Joseph Schumpeter’s view, a long upswing in a cycle starts when a new set of innovations came into general use. In turn, each
upswing stimulates investment and an expansion of the economy. These long booms eventually peter out as the technologies 

mature and returns to investors decline with the dwindling number of opportunities.



The future is already 
here - it's just not 

very evenly 
distributed.

- William Gibson







DESIGNING IN THE 
VUCA
“What VUCA really means for you”  
Harvard Business Review, Vol. 92, No. 
1/2. (2014), 27 by N. Bennett, G. J. 
Lemoine
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RULES OF THE ROAD @ROOTOFTWO
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thanks!
@ce_wonk - design, science, technology, policy, creative economy
@rootoftwo – projects, design, technology, critical and tactical urbanism 
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