Bridging the gap between
complexity practitioners and
scientists
Thinking out-of-the-box

Erik De Man




... from the battle field
of geographic
information — science
& practice ...




Issue in general & my b

= “Putting Complexity to Work”

= Relevance of science
= problematic
= applicability — for whom?
— Gap between science & practice

= Geographic Information Science
= complexities and dilemmas
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My background: How can

“Integrated surveys” — Aerial Photo’s

Vertical integration into decision-making
& governance

(ITC-Unesco Center for Integrated Surveys

- late 1960°’s —1980’s)

Horizontal integration between disciplines
(Unesco - Toulouse 1964)
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From the outset ... Scien

= Necessarily “social”
= Socio-technical Actor-networks

" Objects are subjects
- Dilemma-oriented

= Reassembling the social
= Actor-Network Theory Latour (2005)

=Social science that matter
Flyvbjerg (2001)
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Domain of Gl Science

spatial
Technology [ — data

\Va

ecipient system
e.g. community
governance
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In the following ...

= Complexities and dilemmas in Gl Science
= Spatial data
= Geographic Information Technology at large
" Practice — ‘recipient system’

= Coping with dilemmas in Gl Science

= Generalize to science & practice
= Complexities & dilemmas

= “Putting complexity to work”
* Transdisciplinarity — “thinking out-of-the-box”
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Dilemmas in Gl Science

= who “owns” the legend?

= standardization versus multiple
perspectives of reality — ‘local knowledge’

= technical (positivist) science versus socio-
technical science

= objective (thin) observations versus rich insights
= generalization versus particularization
= depth versus breadth
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Coping with dilemmas i

= “Institutionalization of Gl Technology”

— discourse

De Man (1988, 2000, 2006)
= Structuration Giddens (1984)
" Duality of technology Orlikowski (1992)

" Ethnography of Infrastructure Star (1999)

= Participation — e.g. Participatory GIS
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http://www.ppgis.net/

In the remainder ...

| will argue

= Bridging the gap between science and
practice

= complexities
= dilemmas
= Relevance of science
* reconciliation of multiple complexities
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In the remainder ...

| will also argue
= Complexity within the ‘recipient system’ is

= source for robustness

= adaptation & change

= ‘Complexity scientists’ must take into account
the complexity within the ‘recipient system’

= and the dilemmas that come with it

* ‘Transdisciplinarity’ — bridging the gap
between complexity practitioners and
scientists

= mutually “thinking out-of-the-box”
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Bridging the ‘science

Two-ways:
= Science explains practice Galilei (1632)
= ‘arm chair’ — distance

- pOSItivism

= Science performs practice Callon (2007)

= self-fulfilling discourse Ferraro et al. (2005)
— =

= design science
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Bridging the ‘science & p

= Action research
= practical concerns & goals of social science

" real-time, on-going, involved, joint learning-
by-doing, intervention

" e.q. “Ethnographic Action Research”
Tacchi et al (2003)

* Theory in practice — “reflective
practitioner” Schon & Argyris

= paradoxes & dilemmas: basis for theory
building
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But ... What are dilemm

= Dilemmas

= value conflicts — no easy and straightforward
solutions / compromises

= ‘wicked problems’ — solutions and problems
are intertwined & multiple uncertainties

Rittel & Webber (1973); Masser (1980)

" non-trivial problems for
" research
= professional expertise
= ethics Argyris & Schon (1974)

"Putting Complexity to Work - Supporting the Practitioners" - ECCS'09 - Warwick (24-09-2009 - Erik de Man) 14



But ... What are dilem

Probably in the extreme:

" Dilemma

= choice between “A” and “non-A”
= e.g. standards versus flexibility
= “Logic of the excluded middle”:

*no “Third (T)” that is both “A” and “non-A”
simultaneously

See also: Nicolescu (2002); Max-Neef (2005)

"Putting Complexity to Work - Supporting the Practitioners" - ECCS'09 - Warwick (24-09-2009 - Erik de Man) 15



= And what is ‘complexity’?
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“Ten principles of Co

= self-organisation

" emergence

= connectivity

" interdependence

= feedback

= far from equilibrium
= space of possibilities
= co-evolution

= historicity & time

= path-dependence

Mitleton-Kelly (2004)
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Complexity (1)

" things relate but don’t add-up

" more than one but less than many
Mol & Law (2002)

= does not necessarily develop into
stability

= as reciprocal mutuality of individual
actors
Chunglin Kwa (2002)

= crosses disciplinary boundaries
Mitleton-Kelly (2004)
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Complexity (2)

= mask for simplicity because of
redundancy

Simon (1981)

but
" redundancy — necessary condition for
= diminishing uncertainty

" maximizing reliability — robustness
Landau (1969, 1973); Rosenhead (1980a, 1980b)
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Complexity (3)

In summary | suggest
= Rather than to be controlled,
complexity is:

= quality in its own right

" not ‘complexified’ simplicity

= source for robustness & change

= dilemmas — conflicting values; non-
trivial problems
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Relevance of Science (

recipient
system(s)

reconciliation of multiple complexities
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Relevance of Science (2)

= Acknowledge complexity of ‘recipient
system(s)’
= condition for robustness — sustainability
= complex, institutional development

= ‘coping with tragedies of the commons’ —
institutional diversity & development

Ostrom (1999, 2005)

= ‘institutional economics’ — transaction
costs Williamson (1998)
= ‘theory of structuration’ Giddens (1984)
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Relevance of Scienc

= How to keep the needed, adaptive
complexity & robustness of ‘recipient

system’?
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Complexity Science & Res

= ‘Requisite Complexity’
= “one should acknowledge multiple realities
shaped by heterogeneous and reflective

actors” Hilhorst (2004)

= ‘Subjects’ are ‘object’ of research
= Actor-Network Theory (ANT) Latour (2005)
= ‘Social sciences that matter’ Flyvbjerg (2001)

= Dilemmas are ‘object’ of research
= different actors - different realities

- different rationalities — dilemmas
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Dealing with dilemmas

" Dilemma
* different actors — different realities

- different rationalities
= choice between “A” and “non-A”

" Dealing with dilemmas
- no simple compromise
- “thinking out-of-the-box”
- transdisciplinarity
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Dealing with dilemmas (

What sort of disciplinarity can handle

dilemmas?
McGreror (2004, 2008)

" mono-disciplinarity = single reality

* multi-disciplinarity

= pluri-disciplinarity

= inter-disciplinarity

" trans-disciplinarity = multiple realities

Nicolescu (2002); Max-Neef (2005); Tress et al. (2003)
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Dealing with dilemma

How transdisciplinarity handles dilemmas

“Logic of the included middle”

different
levels of
reality

ME=2

Nicolescu (2002); Max-Neef (2005); McGreror (2004, 2008)
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Finally ... bridging the gap

complexity practitioners & scientists ...

= mutual transdisciplinarity
= capacity to “think out-of-the-box”
= coping, not solving dilemmas Rittel et al. (1973)
* dynamic, mutual adaptation — alighment (ANT)

" institutional diversity & development
Ostrom (1999, 2005)

* the paradox of (social) theory Flyvbjerg (2001)
= ‘community of practice’ Wenger (1999)

- joint learning-by-doing
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