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N-th order design?
Systemic concepts for research in advanced methodology
(submitted to Design Issues special issue on design rescarch)

1 Why design research?

Ranulph GLANVILLE (1980) is rising the question and continues:

"The answer to this is, | think, rather shocking. There 15, in principle, no reason at all. It is merely a matter of
faith. The faith is rather that of the patient attending psychotherapy, of the person who belicves that by beco-
ming more aware of himself be will leam to perform better. ... Thus, given the (hard to justify but generally
held) view that knowledge improves things, if our knowledge denves from research, it is surely sensible to ac-
quire knowledge of rescarch in order to improve rescarch. "

Faith in the necessity of design rescarch is growing (again). Since the late 1980s discussions
are emerging as 1o design’s ability to cope with new subjects in broader contexts. BUCHA-
NAN’s ,Myth and Maturity* (1990) is one of the key texts. In Europe the conferences 94,

95, and 96 at UIAH Helsinki dealt with questions of responsibility, complexity, and metho-
dology in design. In Germany there is a delay in this discourse, except maybe related to ecolo-
gical themes in a narrow sense. Views as presented here are still provoquing controversial
discussions revealing the high sensitivity of the issue. My article starts with a critical review of
- more or less methods-oriented - papers from BUCHANAN, GOLSBY-SMITH, and MAR-
GOLIN from the years 1992-1996. The focus of interest is the concept of system used there
and the question whether a more elaborate concept can support the suggested developments for
the discipline. [ agree with their diagnosis of the current situation as well as the overall direc-
tion. BUCHANAN s contribution is central regarding theory construction. MARGOLIN and
GOLSBY -SMITH arc building on his ideas in addressing further aspects and giving practical
examples for extended design practice. Though claiming that his vantage point is practical rather
than theoretical, GOLSBY -SMITH’s paper reveals some links to my own approach. The pri-
mary intention is research for design, not research about design (MARGOLIN introduced - and
drew back - this distinction, 1996b). On the other hand sustainable research for design will al-
ways be, at least in part, research about design. The paper should be recognized as a flash at the
evolving outline of a rescarch program in methodology, a structure that has to be fleshed out in
many arcas and maybe changed. For the theoretical base seec JONAS (1994, 1997, 1998).

2 Recent references to systemic approaches
Buchanan'’s four orders of designing. The author refers to the notion of ,,wicked" or ,ill-struc-
tured" design and planning problems intraduced in the late 1960s by RITTEL (1972) and others
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who realized that the existing ,,1st generation methods* adapted from systems engineening and
based on 1st order cybemetics were no longer suitable for the new problems in pluralistic so-
cieties with confusing information, conflicting values, highly complex ramifications, etc.

BUCHANAN (1992: 14):

*... The linear model of design thinking is based on determinate problems which have definite conditions. The

designer’s task is to identify those conditions precisely and then calculate a solution. In contrast, the wicked-pro-

blems approach suggests that there is a fundamental indeterminacy in all but the most trivial design problems -

mans where, as Rittel suggests, the “wickedness” has already been taken out to vield determinate or analytic
m"

He suggesis that problems are increasingly wicked (1992: 15):

*... 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 contrasts with scientific disciplines, which are concerned with understanding the structures
and laws that are necessarily embodied in existing subject matters. In my words: scientists de-
scribe complexity, designers reduce contingency by making decisions in highly complex envi-
ronments. The description of design as an integrative discipline, refermng to John DEWEY s
concept of science and technology as an art of experimental thinking, is essential for his further

argument (1992: 5, 6):

“From this perspective , it is casy 1o understand why design and design thinking continue 1o expand their mea-
nings and connections in contemporary culture. There is no arca of contemporary life where design - the plan,
project, or working hypothesis which constitutes the “intention” in intentional operations - is not a significant
factor in shaping human expenence.”

He introduces a long-neglected term of technology, in Germany known as "Allgemeine Tech-

nologic" (ROPOHL), to support his view of design as a liberal art (1992: 18):

" ... design is slowly restoring the ncher meaning of the term “technology ” that was all but lost with the nise of
the Industnal Revolution. Most people continue to think of technology in terms of its product rather than its
form as a disapline of systematic thinking. ... Every liberal art had its own technologia or systematic discipline.

.l'.).uign also has a technologia, and it is manifested in the plan for every new product. ... In this sense, design is
emerging as a new disapline of practical reasoning and argumentation ... The power of design as deliberation and
argument lies in overcoming the limitations of mere verbal or symbolic argument - the separation of words and
things, or theory and practice that remains a source of disruption and confusion in contemporary culture.”

He then introduces and works out his four orders of design (1992: 7, 8; also 1994): (1) the de-
sign of symbolic and visual communications: signs, (2) the design of matenal objects: con-
struction, (3) the design of activities and organized services: strategic planning, and, as an ex-
panding area, (4) the design of complex systems or environments for living, working, playing,
and leaming: systemic integration. The distinction between visual (1) and matenial objects (2)
1S, in my view, becoming more and more fuzzy and thus obsolete. The growing field of interfa-
ces illustrates this objection. The further distinction between planning (3) and systemic integra-
tion (4) is not at all convincing; I see the two on different levels of categonzation. E.g. com-
municative or material solutions can be based on highly systemic considerations, On the other
hand there can be services designed in a very narrow, mechanistic sense, ete. Thus fourth order
design is not a special subject field but a way of thinking which applies to all subjects. In
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wBranzi’s Dilemma® (1994: 20, fig. 4) he extends the differentiation towards a matrix schema
wformed from the fundamental abilities of designers and the closcly related disciplines of design
practice” which even increases confusion. Has communication nothing to do with judging, de-
ciding, evaluating? Etc. And what does the location of different management theories in the
rows related 1o the abilities mean (1994: 23, fig. 5)? In my view this schema is not very useful
for practical purposes. He concedes (1992: 8):

"Reflecting on this list of the areas of design thinking, it is tempting to identify and limit specific design profes-
sions within each arca - graphic designers with communication, industnial designers and engineers with material
objects, designers-cum-managers with activities and services, and architects and urban planncrs with systems and
environments. But this would not be adequate, because these arcas are not simply categories of objects that re-

flect the results of design. Properdy understood and used, they arc also places of invention shared by all designers,
places where one discovers the dimensions of design thinking by a reconsideration of problems and solutions "

To sum up my critique: BUCHANAN s main contribution, regarding the building of a growing
shared knowledge base for design, is his recognition and re-integration of methodologists as
Horst RITTEL and John Chnistopher JONES, and, in a critical sense, also Herbert SIMON,
into the evolutionary line of design thinking in the 20th century. My suggestion is to skip the
four-order schema and make the distinction between first- and second order design according to
the way the problem ficld is considered in the design process (with consequences as to the re-
quired competencies, tools, forms of cooperation, etc.). This would fit into RITTEL s notion

of first- and second-generation methods. His 1972 statement has lost nothing of its actuality:
“... lirst-generation methods seem to start once all the truly difficult questions have been dealt with already. "

Golsby-Smith’s examples of third- and fourth order design. GOLSBY -SMITH's programmatic
vision (1996: 6) 1s:

ww-- @ widening of influence of design outwards into the surrounding medium - the life of organizations in the
modern world, or of governments and communities.”

He tries to illustrate BUCHANAN's concept with a project he is carrying out for the Australian
government, the rewriting of the Income Tax Act. It deals with designing a flexible instruction
for the permanent continuation and adaptation of the law. In my view there are parallels with the

design of Cl-guidelines for a big company. He explains (1996: 10):

"Hence, we view the act as an "information city”, and the team’s design cfforts as a kind of "information archi-
tecture”."

He introduces third order design by contrasting 1t to a possibly too reduced concept of first- and

second order design (1996: 11; 8):

"In domains one and two, the designer adds value to the artifact, itself. ... The designer assumes that the product
boundaries (i.¢., the concept and content) are stable and defined. The form of the product is, as yet, unstable and
undelined. In these first and second domains, the concept of design is a proxy for "shape® or “form" ..

"... the enlightened industrial designer rescarches the market and its needs, the producing company and its proces-
ses of manufacture, as well as its market aspirations. ... In the case of document design |, a third order designer ..
now sees the document not as dead information, but as the catalyst to reduce uncertainty in human activity.”

This should be normal design practice, in whatever order. More important (1996: 11):

"In the third order the designer decides that the client will benefit from an carlier intervention of design thinking,
al a more strategic and crucial ime. The value proposed by the designer becomes: "You will make a better pro-
duct decision as a result of my leading you through the process of design.” ..
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Fourth order design has to do with the question "Why?" and includes factors such as values
and beliefs in a wider field of other related processes. It aims at integration so that the product

does not operate in isolation, but within viable patterns. (1996: 14, 15):

“Ttis within the scope of a fourth order designer to understand and influence these connected processes - one of
the passions ad skills of the fourth order designer is integration and pattem. ...

~. integration is not just a rational process of fitting things togetber like a giant jigsaw puzzle. It is also a pro-
cess of discovering the energy by which things cobere and fit together.”

He then introduces the concept of system as useful regarding the involvement of ,,people or

communities”. [ts onginal use had been mechanistic, but (1996: 15):

"Of late, the word has been taken over by a "softer” set of intentions and has been used to describe ecological,
holistic approaches to problems and the role of organizations.”

Refernng to CHECKLAND and SENGE he claims that these authors have moved people into
the focus, and seem to have humanized the previously mechanistic notion of "system". In my
view, the step towards ,,people” is short-sighted (JONAS 1998). It sounds pretty humanistic,
but maybe it isn"t. Even CHECKLAND and SENGE go further towards underlying structures.

GOLSBY-SMITH scems to realize this when he refers to (1996: 17):
""barometer™ subsystems - activities which are de facto indicators of the health of the wider system. ... "

The further differcnuation is highly promising: weakening the concept of purpose, describing
syslem as conversation, conversation as creating systemic boundaries, stressing the function of

purposes In a communicative process, etc. (1996: 19, 20):

"... we have sought altematives to the biological model of a system and are exploring the model that a system is
"a set of conversations around a shared purpose®. .. It preserves the primacy of purpose without immediately
prostituting it to outputs. Conversations have "purposes”, but these are relational as much as output onented.
[Furthermore, a purpose works in a conversation to constrain and set its boundaries - another key aspect of the
notion of system. Conversations arc ... explorations of themes.

... If the concept of "conversation as system” is at all viable, then cleardy one of the key arts of working with
systems will be the art of orchestrating conversations. ...

... 50 the outcome is less important than the process.”

GOLSBY -SMITH foresees a further broadening of the subject with new opportunities arising
from an emerging demand for design thinking in companies, public administration, etc. He

suggests 1o conceive management as design problem. (1996: 22 - 25):

“... all have a common theme. They have found themselves, in whole or m part, in de facto design situations, In
these situations, they have responded with analytical management tools thit have not proved adequate, partly be-
cause these tools are predicated on a more structured situation than they now confront.*

[ Tully agree with his linal prediction that fourth order designers will find new applications and
interests bevond traditional subject matter for design:

«The design community”s best preparation is, first, to understand this widening context for design; and, second,
1o explore and articulate the art of design within it.”

Margolin’s approach towards global design. MARGOLIN (1996a) refers to BUCHANANs
wWicked Problems™ and GOLSBY -SMITH s examples as a "fruitful line of development” but
cniticizes that this "new vision of design practice” does not respond to the problems of our pla-

net as a whole. (1996a: 23):

“T'has means marshaling all four domains of design practice in order 1o deal with problems whose definition
much less resolution have thus far dduded everyone, ... The first step in this process is constructing a model of
the world situation in order to identify problem arcas. ..~
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Starting with & short review of 19th century world models (Herbert SPENCER) he concentrates
on Jay FORRESTER s system dynamics approach used ¢.g. for the well-known world models
developed for the Club of Rome. This is one (rather mechanistic, if regarded in isolation) tool
from a growing box of systemic methods.

Two cntical remarks in between: Firstly, according to BUCHANANs notion one could be
templed to call the missing area ,.5th order design®. Consequently, intergalactic design might be
called ,,6th order”, and so forth ... Not very convincing, and, presumably, BUCHANAN
thinks of fourth order design as the ,,ultimate™ and would reject this inflation of orders. Se-
condly, MARGOLIN is using a rather simplistic dualism of concepts: equilibrium vs, expan-
sion. Early systems theory was much influenced by perspectives emphasizing equilibrium and
homeostasis indeed. In recent years, however, much more attention has been devoted to the
analysis of instability (PRIGOGINE) and the concept of amtopoiesis (MATURANA, VARE-
LA). These new theories have carmed systems thinking into a completely new realm, with exci-
ling new possibilities. Organized complexity (dissipative structures, regions of minimum
entropy) is possible only in systems far from thermodynamic equilibnium. Patterns of beha-
viour are neither stable nor periodic but show characteristics of , strange attractors*, Dissipative
systems import low entropy and export high entropy. E.g. the totality of living systems on pla-
net carth 1s in a state of high non-equilibrium which is sustained by solar energy. Equilibrium in
living systems means death and non-equilibrium does not necessarily mean quantitative growth.
[t means first of all the condition of emerging complex order. The crucial question is: how can
the state of optimal non-equilibrium be maintained without wasting irretricvable resources and

causing ireparable damage? MARGOLIN puts it that way (1996a: 28):

"It is easy to continue with stonies of product rescarch and development that are justified within this expansionist
discourse by the promise of a better life. However, changing the terms of this discourse is not casy.”

The central problem, according to Langdon WINNER (MARGOLIN 1996a: 28):

“For the trouble is not that we lack good arguments and theones, but rather that modem politics simply docs not
provide appropeiate roles and institutions in which the goal of defining the common good in technology policy
1s a legitimate project.”

[ don’t know whether politics has to solve this problem, but | agree to reject the propagation of
new values and appeals for ethics as not very promising. New ethics emerge from new prac-
tice, not vice versa. His approach, instead, is to develop design towards an infegrative disci-

Pline, an agency of intervention which is able to contnbute to these issues (1996a: 31, 32):
wiJesign is the activity that generates plans, projects, and products. It produces tangible results which can serve
as demonstrations of our arguments for how we might live. ... The world expects new things from designers.
That is the naturc of design.

... Working with four domains, the designer or design team can locate a particular project in a context that may
even change the project itsell. When design is not limited to matenial products, designers can intervene within
organizations and sitzations in a greater number of ways.”

Addressing the existing core competences of design, he concludes (1996a: 32):

By following this course, designers can seck through the art of demonstration to reconcile the best aspects of
the expansionsst and equilibrist models and thereby make an important contribution to the fnntful continuance of
life on Planct Earth *
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A last cntical remark: Finally the very deficit that was stated at the start, that BUCHANAN s
four domains do not account for global problems, has been miraculously sorted out through the
application of fourth order design thinking to global problems.

3 Design as systemic intervention

All three authors are more or less explicitly pleading for some sort of , soft" systems approach,
strictly distinguished from the ugly ,hard* theories of the past. The general aim is to realize and
develop the integrative potential of design in order to secure the survival of the discipline. Dis-
course / design thinking as the key modus operandi seems to be the central theme. But how to
initialize the necessary circular relation of action and reflection called learning? Design thinking
or ,the art of strategic conversation™ (VAN DER HEIJDEN 1996) is not a design specific com-
petence but rather a conversational meta-discipline. Designers will have to take the risk and the
chance 1o reinvent their profession, redesign the disciplinary structure consisting of an obscure
mix of myths, values, beliefs, rules, expectations of expectations, etc. If not it will disappear in
insignificance,

The main obstacle o proceed from this diagnosis towards disciplinary action is, in my view,
the not yet existing theory of design as a social system in an environment of other social sy-
stems. To be more concrete: the too simplistic and hardly reflected concept of system. To state
that everything is somehow related to everything else is not an insight but rather the renuncia-
tion of every insight. If a systemic approach does not make explicit its theoretical basis and
practical implications it will be not more than a moralistic appeal using the (at present) highly
esteemed concepts of wholeness, integration, organism, etc. Re-infegration is not the panacea
as differentiation, having produced the problems we are facing, is also the essential condition of
the efficiency of modern societies. We need explicit theones and derived methodic tools dealing
with this complementarity of integration and differentiation. See JONAS (1997) for more de-
tails on complexity, contingency and on learning pathologies in design leading to the hypothesis
that design is missing appropniate internal complexity to deal with growing external complexity
(ASHBY ’s law of requisite variety). A more claborate approach is required both in theory (on
the meta-level, in theoretical discourse) and in practice (on the operative level, regarding me-
thodical tools).

Any ,sustainable” theory or model of design must be able, self-referentially, to explain its own
emergence and to deal with the inherent temporality and context-dependency of design as a so-
cial acuvity system. In several steps (JONAS 1994, 1997, 1998) the framework of such a
theory has been worked out. Its epistemological basis lies in 2nd order cybemetics, introducing
the concept of observing observations (VON FOERSTER 1979, 1981). The theoretical basis
lies in sociological systems theory of the . Bielefeld school* (LUHMANN and WILLKE) and,
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for the necessary links to methodology, in organization theory. In correspondence with
GLANVILLE (1980) the nature of scientific knowledge and research is not taken as a paradigm
for design but, conversely, as a design activity. Science, as well as art or technology, it is the-
refore argued, may not be used as the yardstick against which to measure design. GLANVILLE

gocs a big step further in claiming:
..lfan)ming the converse is the case. And research into design shounld be considered as providing a paradigm for
science.”

Design is introduced, hypothetically, as autopoietic social sub-system designing (on the same
level as science, art, economy, junsdiction, etc.) as a [lexible, context-sensitive, project-orien-
ted (thus temporary) framework for new kinds of design tasks. Designing integrates engi-
neers, designers, cconomists, social scientists, futurologists, etc. depending on the specific
task. Problem-situations are conceived as systems too, i.c. design is taken as a process ofinter-
vention into (more or less autopoietic) systems (KRIPPENDORFF 1994, JONAS 1996c¢).
Thus design, as an expert culture itself, acts as a communicative medium between expert cul-
tures.

To come back to sociology: WILLKE (1989) sees as the main (slightly paradox) goal of socio-
logical research the re-integration of society maintaining its high complexity and differentiation.
In his view the permanent increase of internal complexity, necessary to secure the own evolu-
uonary chances in the whole system, can be combined with a reduction of the scope of action.
Therefore there is an increasing interest in integration. Three keywords illustrate his ideas:

(1) Reflection: Civilization of self-referentiality. Intemnal condition to enter an intersystemic dis-
course is the internal representation of the own unity as system in an environment (internally
created outside-reference), requiring self-observation. Thus the system has the choice to orga-
nize itself as a more or less friendly or threatening environment of other systems and to check
out alternatives. This can be denoted through the concept of empathy, the ability to observe
events from the perspective of a different person or role. Design’s emphatic abilities are still
mainly restricted to the designer’s personal ability to enter the role of the user. Design as a
discipline is still mainly characterized by self-reference (e.g. via professional associations) as
one of two necessary components of autonomy. This shows up in debates concerning discipli-
nary conceplts. Autonomy is generated in the oscillation between self-reference and (internally
created) outside-reference.

(2) Contextual intervention: civilization of power. Peculiar systems behaviour sets narrow li-
mils to the exertion of directive power. Interventions can only be successful if they respect the
autonomy of the system in question. Every extemal intervention has to rely on presenting itself
as a relevant event in the range of possible perceptions of the other system in order to be
smuggled into its operative cycles as an information. "Good" intentions of the intervening sy-
stem do not ensure success. Self-reflection, thus systemic quality on both sides of the interac-
uon, 1s necessary. Furthermore, "consensual areas” are required, i.e. shared communicative re-
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pertoires which also comprise the levels of intervention. 1t should not be surprising that these
conditions for communication and intervention are fundamentally different for individuals,
groups, organizations, functional subsystems, and societies. Psychotherapy has different forms
on the level of individuals and groups, and needs quite diffcrent forms of intervention as, ¢.g.,
organizational development. The same is true for organizations compared to functional subsy-
stems as politics or economy. Nevertheless this is exactly the point where the great clash bet-
ween "individual” and "systemic” thinkers occurs persistently (JONAS 1996 ¢).

Form of Intervention

Intervention into patterns of interaction
Group informal mixed
Organization formal Intervention into patterns of expectations
Subsystem medial mixed
Society intermedial Intervention into patterns of intersystemic relations

Fig. 1: Levels of system formation and forms of intervention (WILLKE 1994: 53).

(3) Systemic discourses: guidelines for civilization of developed societies. As so-called *third
instances” negotiation systems should be supported consisting of the relations of the actors in-
volved: Only the combination of reflection ("complicate yourself™), contextual intervention
("improbability of successful communication®), and discourse create a mode of behaviour
where the paradox of compatbility (not correspondence!) of diverging rationalities can unfold.
The point is to support the abilities of de-centralized self-organization and to focus them to-
wards the aim of civilization. Instead of adaptation and external correction, as propagated by
traditional systems thinking we have to reflect the conditions of a controlled stimulus for auto-
nomous systems to change themselves.

Systems can be analyzed in vanous dimensions, and the choice of perspective will depend on
the nature of the problem at hand. The richer the descriptive tools the greater the varniety of per-
spectives .Often the problem with which one starts quickly becomes part of a larger / different
problem requiring a broader / different focus. This broadening (or deepening) / reframing of
analysis adds to the complexity of the overall picture, but often brings benefits in identifying
new ways of solving the problems of specific concern. JONAS (1997) starts to make explicit
the various dimensions of the design process. Systems thinking as a highly formal approach is
neutral as to those dimensions: (1) the contextual phases, (2) the steps of the process, (3) the
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levels of reality, (4) the levels of the process, etc. Of course, any of these differentiations, ai-
ming at increased internal complexity, needs further elaboraton.

4 From first- to second-generation methods

The ideas presented suggest that designers (organizational members in general) acquire a new
way of thinking about the systems of relations to which they belong, and that they understand
how these relations are formed and transformed through processes that are mutually determi-
ning and determined. In understanding this kind of mutual causality, we recognize that it is not
possible to exert unilateral control over any set of vanables. Interventions are likely to reverbe-
rate throughout the whole. It is thus necessary to adjust interventions to achieve the Kind of sy-
stem transformations that one desires. This is not at all tnvial (MORGAN 1986; 253):

“Though it is often possible (o spot an initial "kick" that scts a system moving in a particular direction, it is
important to realize that such Kicks are not really the cause of the end result. They merely trigger transformations
cmbedded in the logic of the system.”

Obviously rescarch in methodology has to be be re-vitalized. According to WILLKE (1994:
189): Lincar development prolongs the present miseries into the future because it follows a
"logic of lailure" which is inevitable in the confrontation of simple models and complex reali-
ties. Systemic development, on the other hand, relies on the effort of adequate modelling and
the case of self-chosen paths of change. It notes that "normally* the solution is the problem and
therefore takes an enervating lot of care over the reconstruction of the problem. Its solutions do
not aim at the tnvialization of the problem, but rather to appear by themselves after context and
complexity of the problem have been clarnified.

The "design methods movement" of the 1960s was strongly influenced by 1st order cybernctic
thinking which had proven its efficiency in the big army- and NASA-projects, i.¢., in oplimi-
zing means to transfer a well-defined problem into a solution, See e.g. CHECKLAND (1993)
for an overview. The assumptions were: We know what the problem is, we know what people
want, or even: what is good for them, we have the adequate means to achieve at solutions. JO-

NES (1984) charactenzes this expert attitude:
"We are here 10 help the others: what the others are for ['ve no idea”

The efforts of the late 1960s and early 1970s to overcome 1st generation methods came to
nothing. There was economic recovery and a sort of political roll-back that discredited the cen-
tral idea of participation. And inside the discipline methods were rejected as functionalistic and
mechanistic. There was lacking applicability indeed. The tools survived in engineering design
and project management, far away from the creative process. Disillusionment was prevailing
among leading methodologists: Christopher ALEXANDER (1971) replied the question as to

important arcas of future research in methodology:
"I would say forget it, forget the whole thing.”

And John Chnstopher JONES (1974) complained:
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"They all wanted a complete recipe ... Many people wanted this and perhaps all students want it all the time. But
I feel one should resist any such thing if onc’s to continue living. .. I found a great split had developed between
intuition and ratonalily, reason ”

Even Bruce ARCHER (1979) confessed:

"... I wasted an awful lot of time in trying to bend the methods of operational research and management techni-
ques to design purposes,”

Delay occurred in the discipline’s readiness to deal with new and still immature approaches.
The "shifting-the-burden” mechanism took place (JONAS 1998), new stylish "light” theories
were adopted to compensate for the deficits in meaning: Memphis, "Neues Deutsches Design”,
product semantics, etc. Later ecology-, interface-, network-design, ctc. had similar functions.

JONES (1978: 136) stated the problem very clearly:

“The new design methods (brainstorming, system engineering, operational rescarch, and many others) ... very
casily become uncontrollable and confusing so that the designers get swamped i a mass of information, and a
ngidity of procedure, that prevents common sensc, intuition, and onc s own ability to think, from remaining in
control. This is because they are presented as what they are not: panaceas, complete substitutes for thinking for
oneself, for being responsible for what one is doing. The missing clement is what [ call “designing designing”:
the conscious direction of part of one’s activity and energy, while designing, into the meta-process of designing
the process of design. Atany point one should be aware of “what you are doing” and “why"."

The designers of the 1980s postponed the newly upcoming problems and created pretty things
and fetishes instead. They appeared as sort of egocentnic artists, which in fact was also a step of
liberation and emancipation from the burden of the unachievable aims and claims (to work for a
better society) in the era of functionalism. This is still working, but there are more and more
questions whether this should be all. We have to face the problems now, and that’s why there
IS & more promising situation as to "sustainable® methodology today. There is consent on the
burning problems of managing complexity, on the dissent as to goals ("What is the problem?"
1s not self-evident any more and the question: "How do we want to live?" is neither trivial nor
revolutionary any more.), on the cnisis of expert cultures and their incompetence in dealing with
ill-structured problems. And there is some more optimism even among the old methodologists.

JONES (1984: 224):

"Creative collaboration is perhaps the man challenge of our tme. ... The first practical step to unblocking, to
being free to be inventive, and collaborative, is to widen, and to overap, our job specifications, our roles. Once
that happens the whole context begins to become mobile.

As larger groups begin to collaborale in design, we need not only looser roles but more public ways of thinking
aloud. More visible design processes so thal everyone can sce what 1s being decided, and why, before, not after,
the main decisions are madde. Caollaboration before concept-{ixing is perhaps the main strength of the required
new design methods, The other strength is to provide means of unlcaming, publicly, with changing, not fixed,
sell-images."

New systems thinking based on 2nd order cybernetics seems 1o provide promising tools, as
applications in systemic therapy, management theory or organizational development are re-
vealing (see e.g. ULRICH / PROBST, VESTER, SENGE, and many others). This does not
mean the further elaboration of isolated tools, but rather the intelligent and flexible, more or less
computer-supported, combination and integration of the various well-known components and
existing knowledge on methods (¢.g. JONES 1970). Today s approaches are aiming at dis-
coursive tools rather than closed algonithms. They structure the communicative process in de-
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sign teams, between stakeholders in a design process, and between disciplines. To sum up the
new methodic requirements, we need:

(1) System description and functional evaluation. The analysis of complex systems requires the
basic clements, relations, and circularities the system consists of and the system is using to per-
form its self- reproduction to be distinguished and described. This does not depend on quantity
and exactness of data,

(2) Intervention strategies. Interventions have to be formulated in terms of the system in que-
stion which contain the system’s identity. It is the systems own mode of operation which deci-
des on the success of interventions. 1.¢. the method should help to find out "critical” compo-
nents and relations, It has o support simulation experiments of the type *what happens if ... 2"
Intervention may occur as the invention of possible future states to be discussed in public argu-
mentation.

(3) Openness and interactiviry. 2nd order cybernetics is not a calculus but depends on user-on-
entation and openness of the process. It does not yield a forecast of events but rather insight
into essential interdependencies within the system and - probably even more important - bet-
ween the system and its observers (which are stakeholders in a planning process). Thus we
come 1o a close connection of the design process and the design product where problem and
solution evolve in parallel.

§ The scenario-process as a model for second order design

This attempt to develop theory and methodology, having in mind the experience of the 1970s,
cannot work unless design is willing to permanently reflect its own acting and to widen its
disciplinary conception: o take the function as stakeholder in a network of future-shaping
disciplines, hypothetically called designing. LUHMANN (1973: 156) suggests: [t seems re-
asonable to develop methods of complexity reduction where models of continuance serve as
starting point and basis whercas purpose models are used when problems have gained more
specific contours, 1.c. complexity is already widely absorbed. A model of the *problem-sol-
ving" process is introduced: Transforming a "vague feeling of discontent” into a "solution”
turns out 1o be a 3-step process ol reducing uncertainty (contingency). The traditional design
concept neglects the first two steps and acts at the very end of the process (JONAS 1996 a, b).
The schema integrates the limited concept of purpose into the broader concept of continuance.
Both are indispensible. 2nd order design, based on the model of continuance, acts as a non-tri-
vial machine which is determined through its internal state, permanently shaping itself and its
environment in a parallel process of co-evolution. 1st order design, based on the model of pur-
pose, acts as a tnvial 1-O-machine which, from time 1o time, more or less voluntary, changes its
internal transformation algorithm.
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ANALYSIS —® PROJECTION ——# SYNTHESIS

model: possibl : design solutions:
”"‘:m pfOblB:';\? how do wegva'?t:mv}e? v:vhh;t decg\n we do ft;;'iti?n
‘\rague feeling .
of discontent”

, Tirst order design"

" the traditional range of design:
,"second-order design": designing a problem : “thrown over the wall"
|

Fig. 2: Second-order design (designing) as a 3-step process of "problem-solving". Notice
that the model is part of a bifurcation cascade!

Systems thinking as integrative instrumentarium is entering design mainly through the backdoor
via organization theory. Therefore intense cooperation with management sciences seems neces-
sary in order to keep the initiative. There are striking parallels between the extended concept of
designing and the scenario process in management. VAN DER HELJDEN, in his ,art of stra-
tegic conversation®, describes it as the implementation of organizational leaming. In analogy |
suggest to take the scenario process as the model of 2nd order design, i.e. design thinking for a
broader context. Or, following GOLSBY-SMITH, as the ,,art of orchestrating conversations",

or as negotiation systems (WILLKE). According to PORTER (1985). a scenano is:
e 01 intermally consistent view of whist the future might tum out to be - not a forecast, but onc possible future
outcome.”

Scenario planning is separated from more traditional methods of strategic planning through its
explicit approach towards ambiguity and uncertainty. It wrns planning {from a once-off episodic
acuvity into an ongoing learning proposition. Scenario planners intervene in this leaming pro-
cess aiming at broadening perception, thereby providing the requisite vanety in mental models
necessary to see and perceive the outside world beyond the traditional models. Scenarios pro-
vide a language through which the resulting issues can be discussed in the organisation, new
theories of action can be jointly developed and shared, and alignment of mental models can be
achieved, necessary for institutional action.
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ANALYSIS ——# PROJECTION —# SYNTHESIS

problem model: possible futures: design solutions:
. what can we do for it?
?
what is the problem? how do we want to live’ what ¢ { for it?
business

(solution)

\idea
— R

scenarios review € -

outcomes

ideas and
insights

Fig. 3: The scenanio process (VAN DER HEIJDEN 1996: 56) related to the 3 steps of the ex-
tended design process (figs. 7, 8, 9).

Stories are eflicient vehicles for organising things in our mind, relating data across a wide range
of subjects. Relating events causally, with one thing leading to another creates meaning. Also
stonies about the [uture (scenanos) are in a way historical accounts seen from a future per-
spective (backcasting). They explain how the world has ended up in a [uture end-state, by a
causal train of events, linking back to the well-known present. They provide the designer with a
flexible means to connect disparate data together into holistic pictures, providing the context and
meaning of possible developments. The test of whether a system (team, organization, subsy-
stem) has found a good structure for the scenario set and story lines is the degree to which these
prove helpful in conceptualizing a previously unstructured area of concem, leading to new ac-
tion that ulumately proves beneficial. This depends on finding appropnate points in the organi-
zational system where an impact can be created (see sensitivity analysis).

Another important aspect is the concept of "carly warning". If the scenanos have been done
properly the system should have articulated a clear model of underlying structure to which the
events in the scenanos are related. The same structure can be used to identify developments
which could be the carly signals of the world moving into the direction indicated by one of the
scenanos. After the scenano project the system can identify such key vanables and make these
the subject of conscious periodic monitoning. By identifying such vanables in the influence dia-
grams underpinning the scenanos the institutional attention can be moved in directions where
structural differences become evident first.
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To sum up: The scenano process / process of designing deals with the system (where the in-
tervention / design effort, takes place, see ANALYSIS) and its future context (which has a -
sometimes highly uncertain - impact on the system, sec PROJECTION). These two concepts
shall be considered in more detail now.

6 The system: What happens if ..? Sensitivity Analysis as a key concept
Peter SENGE states (1990: 72):

“Unfortunately, most "systems analyses™ focus on detul complexity not dynamic complexity. Simulations with
thousands of vanables and complex arrays of details can actually distract us from sceing pattems and major inter-
relationships.”

Systems thinking shows that small, well-focused actions can sometimes produce significant,
endunng improvements, if they are in the nght place. Tackling a difficult problem is often a
matter of seeing where the high leverage lies, a change which - with a minimum of effort -
would lead to lasting, significant improvement. The problem is that high-leverage changes are
usually highly nonobvious to most participants in the system. They are not "close in ime and
space” to obvious problem symptoms. There are no simple rules for finding those vaniables or
relations that are of cnitical importance for the system, but there are ways of thinking that make
it more likely. Leaming to see underlying structures rather than events is a starting point. Thin-

King in terms of processes of change rather than "snapshots” is another. Regarding levels of
reality see JONAS (1997).

Fig. 4: A metaphonc illustration of the idea that it does not make sense to investigate the sy-
stem in detail but rather to have a [uzzy but complete view of the system.

A key concept of practical systems thinking is Sensitivity Analysis (SIMON 1978, VESTER
1993) based on appropriate problem models as representations of real-world problems. The aim
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15 to handle the system’s complexity not in the reductionist way traditional science is used 1o,
l.e. by isolating those vanables that are observable and measurable but through reducing the sy-
stem 10 a representative set of (qualitative and quantitative) vanables and relations that is neces-
sary to describe it as concisely as possible without destroying its systemic character. Fig. 4 il-
lustrates this concept. Sensitivity modelling covers mainly step 1 (ANALY SIS) of the above
mentioned 3-step model of the design process. Additionally, through serving as a problem lan-
guage, it acts as a catalyst for the creation of shared visions / namative scenarios in step 2
(PROJECTION). The components were existing 20-30 years ago. What is new is the way of
using the method as a discoursive rather than mechanistic tool.

Bascd on a set of vanables set up in an interdisciplinary group it is possible to negotiate the po-
tential impact of each variable on each other. The well-known method of cross-impact analysis
looks rather mechanistic but in fact it is a means to guide discussions in a team of stakcholders
and to present the outcome in a condensed form. Fig. 5 is automatically derived from a cross-
impact matrix and shows the systemic role of every vanable (active, reactive, critical, bulTering,
or neutral), thus giving important hints as to their sensitivity with regard to interventions. The
figure illustrates one step out of a methodic toolbox which covers the ANALYSIS phase and is
useful as a basis for PROJECTION (VESTER 1993). The tols can be regarded as elements of
the systemic language systems thinking is striving at.

L
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KoMert 10

= #16,0%

Hochntor
Tuwereer t
=

Fig. 5: Sensitivity map: roles of vanables denved from cross-impact analysis.
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The outcome can be used for further *rationalistic” steps, ¢.g. building feedback-networks as a
basis for quantitative simulations (see e.g. the system dynamics approach). But it can also be
used to bndge the gap between ANALY SIS and the more narrative PROJECTION step in the
design process. The active vanables are the main actors in the scenarios, the critical variables in
the upper right quadrant are those to be handled with special care, as they with high impact on
others and, at the same time, high uncertainty as 1o their own future behaviour in the system.

7 The context: there are many futures

The following example illustrates the use of contextual scenanios in order to develop future
contexts for present problem situations (e.g. intermet-presence of a youth radio, the future of the
the healthcare-system). Starting point is a complex, obscure situation which, apparently, cannot
be influenced. A typical ,German* perception, based on mainly implicit ,myths of the past* (the
"word of the year 1997" in Germany is: Reformstau, 1.e. reform jam). This reactive percep-
tiopn is not very useful to think about change and opportunities. Scenarios, in contrast, are re-
alistic fairy tales, myths of the future, making explicit all assumptions used. Thus scenarios are
inherently generative.

Im Prinzip ohne Hoffnung

Fig. 6: A myth of the past: ,In principle without h“olpc“. Headline, DIE ZEIT, 18 July 1997.
The luxury liner ,Globalization Tours™ leaves the ,,\Welfare State* in overcrowded lifeboats.

One approach to scenano building is to select two contextual variables with high impact on the
system and - at the same ume - high uncertainty as 1o their future development (here, 100, cross-
impact analysis may be helpful). These are then used to define a field of possible future states
(WILKINSON, SCHWARTZ). E.g. the vanables could be social isolation versus social cohe-




Jonas: Design Issues special 17

sion (new communities) in the first dimension and stagnation versus innovation in the second
dimension. This creates 4 characteristic combinations defining 4 scenario frames. Fleshing out
these should be done in an interdisciplinary team using strong metaphors (here maritime ima-
ges). The aim 1s to create consistent narratives describing 4 extreme future contexts which then
serve as festbeds for design decisions. The diffuse initial image will thus be differentiated into
four very clear possibilities. In the example we are ¢.g. in the year 2005.

4 innovation
(economic, cultural)
(1) 5 2)
"Panem e "We're all in
et circensis" = the same boat"
oornmunicationg patterns
— T =
individualization % new communities
(3) (4)
"With a stick : "The raft of
stagnation /
and a carrot” \ d:;?ression the Medusa"

Fig. 7: Scenario matnx ("quattro stagioni")

(1)..Panem et circensis "

The post-industrial *2/3 society” has been established now, There are severe social differences,
because the high unemployment rate is decreasing only slowly. Basic tendencies are egoism
and individuahzation. The growing prospenty through the new high-tech industries has made
possible a basic social security system, however, which prevents the worst.

There are various services offered for those who are not working (entertainment, education, in-
formation). Many people cniticize that as a strategy of "panem et circensis”. Ambitious young
people who benefit from the varnious educational offers have realistic chances to make a career
for themselves. This is supported by the fact that years with low birth rates are entenng the pro-
fessional life, Nevertheless many people who are not able or not willing to adapt to the rapid
change of values drop out of the social networks.

The state moves back from many areas, after the worst phase of the crisis from the end of the
1990s seems to be overcome now,

(2) .. We re all in the same boat™

The post-industrial service society has become reality and the process of structural change
seems to work now. Matenal intensity of the production is decreasing permanently. Ecology
and economy are not in conflict any more. The change of social values is everyday reality. Itis
combined with a surprising tendency towards new communities of various kinds. These relati-
ons and networks provide social onentation in complex environments.

Work is increasingly judged with respect to its social relevance. Though the "unemployment®
rate (still the official term) is still relatively high the negative side-effects as general depression
and anxiety are vanishing. The individual self-esteem is no longer depending on the possession
of one of those formerly fetishized "jobs". Engagement and responsibility arc more important
today.
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Governmental structures are changing. De-centralization is a major trend. It is combined with
the vanious forms of direct democracy emerging from the grass-roots.

Fig. 8: Metaphorical images for the 4 scenanos.

(3) "With a stick and a carrot*

The late-industrial crisis has come now; in a severity which was inconceivable only some years
ago. The slow speed of innovation, the hesitation and missing leadership of the politicians, and
the anxiety of the people have caused a rapid deterioration of the social climate. There are ex-
treme social differences which lead to frequent nots because of the general state of social cold-
ness. Ghettoes are rapidly spreading in the big cities.

Chances for young people - who are more and more becoming an excluded minonty - to get a
Job, are minimal. In the so-called "pension debate" of the years 1996-1999 the older ones were
successful in claiming the main share of the shrinking "cake® for themselves.

On looking more carefully there are first, still inconspicious signs of cyber-fascistic power
structures. The authorities are trying to use the still existing public communication networks for
the observation anbd control of the growing potentials of violence.

(4) “The raft of the Medusa "

The effects of the late-industrial crisis have stroken, structural change has not taken place. Poli-
ticians had not the quality and persuasiveness to consequently realize the reform projects which
they had propagated and, in part, even initialized. The process got stuck halfway through. It left
numerous reform ruins as ¢.g. the Ruhr coal-mines which are still working, with reduced se-
cunty standards and still with high subventions. The people were not willing to get involved in
uncertain future pespectives. Protection of the existing and mental lethargy were dominant. The
standard of living ol most people has dropped dramatically.

Nonetheless the state is not fallen into chaos, because, surpnisingly, a strong social coherence
has emerged in the cnisis. Starting in the "new states” the old-fashioned concept of *solidanty”
has seen a strong revival. What the welfare state, which is still working on a minimum level,
cannot provide anymore is taken over by the new networks on neighbourhood- and local levels.
Despite great social differences tensions are tolerable, because the nch people sce it as their duty
to support the poor on a voluntary basis.
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Government politics has been reduced to core areas; people are expected to act self-responsible
and on their own initiative (at least here the structural change was successful).

By working with different contexts, various explicit futures we get free from the anxious atti-
tude of reacting (because of the uncertainty of the one future). Instaed we achieve a generative
attitude of acting in uncertainty, explicitly knowing a variety of futures in full detail. Questions
arising from that are: What shall we do to be prepared to all possible futures? or: What can we
do to make one of the preferred alternatives come true?

8 Conclusions and perspectives: Design as Futures Studies

We had Ist generation design methods and we had the critique of these methods. We have the
development of 2nd order cybemetics and sociologic theory. In order to keep up we should
continue to develop 2nd generation methods for 2nd order design. The aim cannot be the elimi-
nauon of differentiated social systems. Romanticizing incantations of paradise gardens and ap-
peals to ethics (see ¢.g. MANZINI) are fruitless. New ethics, already ARISTOTLE knew that,
anse from practice, not vice versa, new practice from the propagation of new ethics (JONAS
1995). We need negotiation systems on all levels of society aiming at the civilization of functio-
nal differcntiation. Design thinking, as described by BUCHANAN, can play an important role
in this context. In order to gain definition power regarding future ways of living, the discipline
can rely on its inventive capabilities. Based on systemic constructs for theory-building (own
system) and methodic tools (other systems) it has to develop imtegrative (discoursive) and gene-
rative (projective) capabilities. This might result in a slowing but also broadening of the deve-
lopment so that the speed of technological evolution is lower than that of cultural evolution.
Thus we ,increase the vanety of choices” (VON FOERSTER).

This ambitious project of designing  designing needs a strong commitment towards conti-
nuous theory and methods development in order to build a shared and growing body of know-
ledge and tools. Even worse: rebuilding the disciplininary "boat” has to be done "on the high
seas”. Concerving the discipline as a learning social system (JONAS 1998) leads to the concept
of designing as a pragmatic part of Futures Studies (MASINI). The promising reward for this
cffort could be increased viabiliry.
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