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Viewpoint: What We Talk About When We Talk About
‘Systems Thinking’

| enjoyed the recent application of causal loop diagraming by Sharif et al. (2014). The paper
contributes to the domain of sustainable operations management by employing mapping ideas
derived from System Dynamics (Forrester, 1961, 1968b). In so doing, it seeks to contrast ‘Systems
Thinking’ and ‘Soft OR’. Somewhat to my surprise, it does so by offering agreement with definitions
said to have been given in a conference paper of mine (Lane, 1993). Unfortunately, | do not feel
that the definitions attributed to me are to be found in the 1993 paper — nor in its subsequent
journal manifestation (Lane, 1994). More importantly, the definitions do not, | would suggest,
provide particularly helpful explanatory value. Indeed, | am concerned that they might lead to some
possible confusion regarding the nature and aspirations of System Dynamics Modelling. | would
therefore like here to offer a clarification.

Discussions in this area have appeared previously on the pages of JORS (Checkland, 1994, Lane,
1995, Wolstenholme, 1994). The discussion then was triggered by the use of the term ‘Systems

Thinking’ by Peter Senge to describe how the qualitative parts of System Dynamics — causal loop
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diagramming and system archetypes - might be used to support organisational learning (Senge,
1990). The issue was whether the distinctive contribution that System Dynamics Modelling can
offer was being watered down by association with the term ‘Systems Thinking’ (Forrester, 1994).
Aspects of that debate hold relevance in so far as they relate both to the place that System
Dynamics Modelling holds in the field of Systems Science and to its contribution to Operational
Research generally. These points therefore merit some clarification.

In order to progress | would like to offer three brisk and to-the-point definitions of ‘Systems

Thinking’'.

Definition 1: Systems Thinking means Systems Science. In this definition the term is used to
refer to the very wide range of approaches which adopt an holistic approach to analysis.
Examples of this usage are many, varied and spread across a long period of time; see Emery

(1969), Checkland (1978) and Jackson (2009).

Definition 2: Systems Thinking means ‘Soft Systems Methodology’. This definition arguably
derives from the title of the book that gave the world the first detailed description of the

aspirations, assumptions and operation of Peter Checkland’s SSM (Checkland, 1981).

Definition 3: Systems Thinking means the qualitative parts of System Dynamics Modelling.
Whilst Senge’s (1990) usage attracted the most attention, the idea that elements of the
System Dynamics approach might be possible without the rigour of computer simulation

had appeared earlier (Roberts, 1978) and continue happily today (Richmond, et al., 2010).

All three definitions can make sense and be useful in conveying understanding — as long as one is
clear about which is being used. It is in relation to Definition 3 that | would like to offer a
clarification before then commenting briefly on the contrast between ‘Systems Thinking’ and ‘Soft
OR'.

One must start with ‘System Dynamics’. This is a method of inquiry that concerns itself with
behaviour over time and the causal mechanisms that can usefully be seen as generating that
behaviour. System Dynamics is a systems approach with a specific interest in feedback effects

(Richardson, 1991) - but not just in those effects. Rather, those mechanisms are conceptualised
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around the ideas of causal links, feedback loops, stocks and flows and guiding policy structures,
with these all viewed as sitting within a causally closed boundary (Forrester, 1968a). These
mechanisms constitute a ‘causal hypothesis’; the suggestion is that the time evolutionary behaviour
can be seen as resulting from their operation. Framing those mechanisms as a formulated and
parameterised simulation model allows for the rigorous testing of that hypothesis. In this way it is
possible first to explain counter-intuitive behaviour in causal terms but then to use this explanation
as a platform from which to suggest interventions which generate different behaviour. The use of
such approaches within a group can create understanding and changed mental models which lead
to more effective policies and actions from both management and staff alike (Forrester, 1965,
1971).

In this context, ‘Systems Thinking’ uses qualitative maps rather than simulation models. The roles
played by such maps are varied and have — aptly - changed over time (Lane, 2008). Whilst there are
comparisons with other systems and OR approaches that have a role for mapping (Lane and
Husemann, 2009), this ‘Systems Thinking’ retains a specific interest in behaviour over time. The
notes of caution are, first, that mapping has representational limitations (Richardson, 1986, 1997),
and, second, that the hypothesis testing is less rigorous: whilst a simulation model deduces
behaviour, a map can only be used to infer behaviour. Those caveats aside, ‘Systems Thinking’ is a
powerful tool for helping individuals and groups understand long chains of consequence,
unanticipated consequences, feedback effects and the source of observed behaviour. It is primarily
this third definition of ‘Systems Thinking’ that is implicitly used in the paper in question (Sharif, et
al., 2014).

The contrast between this and ‘Soft OR’ is more problematic. After years of effort Jonathan
Rosenhead convinced me that ‘Soft OR’ was an uneasy term and that ‘Problem Structuring
Methods’ was superior. As ‘PSMs’, his usage seems to have won the day and, whilst the
understanding of the area has — naturally - evolved, for a sense of what distinctive features PSMs
bring to the spectrum of OR it is hard to find a better place to enter the territory than the
introduction to his 1989 collection (Rosenhead, 1989). The difficulty is that there is not one
definition of PSMs, more that they are a set of approaches that have all departed from a notion of
‘Hard OR’ (c.f. Pidd, 1996, Rosenhead, 1996). If all PSMs share common features — a contestable
point - then these perhaps relate to a broader understanding of what a useful ‘model’ might be (not

necessarily mathematical) and a consistent interest in (and therefore need to do research on) the
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participative process employed when using and evaluating such methods (e.g. Andersen, et al.,
2007, Eden and Ackermann, 2013).

To return to the clarifying purpose of this Viewpoint: within Definition 3 ‘Systems Thinking’ is a
specific mapping approach derived from System Dynamics Modelling, whilst ‘PSMs’ is a broad range
of participative modelling/mapping approaches. | hope that this might help avoid the confusion
that | otherwise feared — though none of this detracts from the contribution to sustainable

operations management in the original paper.

David C Lane
Henley Business School
Submitted August 2014
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