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System modelling – What for?
“The power and utility of system
dynamics is best achieved by going
beyond a model to implications and
generalizations that can be drawn
from the process of modeling. System
dynamics papers too often stop with
the description of a model. But
models should become part of a more
persuasive communications process
that interacts with people's mental
models, creates new insights, and
unifies knowledge.”

Meadows et al (1972), Limits to growth

Participatory Research characteristics

Reason & Bradbury Editors (2008) Handbook of Action Research:
Participatory Inquiry and Practice, Sage Publications, p.5

Critical reflection and knowledge creation
• Reflection as a necessary component of knowledge production
through experience (Pettegrew, 2000)

• Reflection-in-action and Reflection-on-action (Schön, 1996)
• In practice little writing could be found about ‘reflection’.
• Many dichotomies e.g. ‘oppressors vs oppressed’ ‘popular/lay
vs expert knowledge’ were unchallenged (Dei & Sheth, 1997)
• Central tenets of PR i.e. participatory process, analysis of
power dynamic, researcher reflexivity, relationship between
theory and practice and critical awareness of personal political
dialectic were seldom addressed (Chiu, 2006)

Some issues needs to be considered in PPM
• Modelling as knowledge creation or discovery?
• Who is it for and for what purposes? (theoretical, empirical and
practical purposes of modelling)
• Process and practice of participation involved in creating the
model and using it with stakeholders
• How do the above affect research design, and internal and
external validation of participatory modelling?

– (qual) data analysis and (quan + qual) integration

Modeling policy with stakeholders
• What kind of policy? Economic, social, environmental, energy,
health, etc.
• Are we aware of the policy context?
– Modelling for change or for maintaining the status quo
• Complexity of social (people) and physical (environment, building,
material etc) systems – e.g. Macmillian et al., 2013
• To what extent can social behaviours and physical systems be
separately encoded and modelled?
– e.g. Forrester & Taylor 2012
• What are the challenges of linking systems and sub-systems?

Participatory PM – ‘bottom up’ approach
• Can social science data (e.g. cognitive mapping) and
physical data (e.g. U values) be prepared and treated in
the same way in modelling?
• Do your outputs reflect people’s conceptions of the
systems?
• How do you reconcile the tension between KISS ‘Keep it
simple, Stupid’ (simple enough to model mathematically)
and KID ‘Keep it (richly) descriptive’?

Research design
• What methods do you use to generate your qualitative
data e.g. interviewing, focus groups, social network
mapping, Q-sorts etc. ?
• How did you analyse and interpret these data?
• What are the challenges modellers face when dealing with
data derived from different epistemological backgrounds?
• How do you construct effective and defensible tests of
validity of the model?

Participatory design
• Stakeholders (participants) - who are they?
– Expert or lay in reference to the domains
• What are your hypotheses about their involvement in their domain? e.g.
risk communication

– Multi-sectoral or representing only one sector

• How are your stakeholders recruited?
–
–
–
–

Opportunistic sampling
Theoretical sampling
Pragmatic sampling
Maximum variation sampling

Methods of involvement require different skills (social science)
• Surveys – questionnaires (construction and validation)
• Interviews – (construction of interview schedules and interviewing
skills)
• Focus groups – (qualitative research and group facilitation skills)
• Workshops – (facilitation and processing skills)
• Q-sorts – (construction of statement of concourse, carrying out Q–
sort interviews, analysing and interpreting Q-data- Qual+Quan)
• Social network analysis – (Qual + Quan)
• A combination of any of the above in the life of the project moving
from ABM to other modelling methods to incorporate the physical
system e.g. fabric/heating/ventilation and occupants’ behaviours in
energy consumption.

When constructing the model has the research team
considered:
• Stakeholder analysis e.g. issues of power and capacity building?
• Their world views (value orientations and cognitive maps)?
• Ways to make their assumptions explicit (through interviews and
group processes)?
• What theories have been brought to bear upon your
interpretation? (e.g. Habermas’ individual’s “lifeworld” vs external
viewpoint of system)
• Whether there was a shared understanding of the system of
interest? If not,
• Has a shared understanding developed and how?
• Have you documented and analysed the process of this
development?

In producing outputs for modelling, did the RT
consider…
• The coherence of involvement methods and the soundness of
participatory practice?
• Coherence between research design and involvement - when
to involve individuals and when to involve groups and from
which sector (experts on physical systems, policy makers,
community groups…) ?
• Soundness of participatory practice - the impact of group
process and facilitation and methods of data collection,
process, analysis and interpretation?

Is there any evidence for:
• Co-learning- amongst participants, between participants and
RT, and RT itself)?
• Co-construction- participation in construction of the
model(s)?
• Shifts in participants’ understanding from non-systemic to
systemic thinking?
• Generation of practical outcomes?

Researchers’ reflexivity (not to be exhaustive, just
some pointers)
• Have we made the purposes of our modelling clear?
• Are we aware that boundaries of systems are determined by the
perspectives of those who participate in formulating them
(systems of interest)?
• Are we aware that the modelling exercise is context and process
bound?
• How we frame the issue is vital - modelling is there to provide
cognitive shortcuts for efficiently processing information,
especially for participants who are not familiar with some of the
issues…
• Have we communicated the above adequately to our
participants?

How to integrate the ‘hard’ and ‘soft’ systems thinking?

Adapted from Checkland 1985

What PPM is about?
Is it merely a
methodological
issue?
Or, is it a
question of
paradigm?

“Perhaps by devoting more and more of our already abused cropland to fuel production
we will at last cure ourselves of obesity and become fashionably skeletal, hungry but
—thank God!—still driving”

“In keeping with our unrestrained consumptiveness the commonly accepted basis of our economy is
the supposed possibility of limitless growth, limitless wants, limitless wealth, limitless natural
resources, limitless energy, and limitless debt.”
Berry, W. Faustian Economics: Hell hath no limits.
Archive.harpers.org/2008/05/pdf/HarpersMagazine-2008-05-0082022.pdf?
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