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Abstract 

In this presentation I discuss various extracts from the special issue of MDPI online journal Systems on 

“Systems Education for a Sustainable Planet”, and briefly outline the Integrative System Dynamics approach 

to systems thinking, and its scope and relationship to Mike Jackson’s revised ‘System of Systems 

Methodologies’ framework. Then I briefly outline two of the system dynamics group model building projects 

I have been involved with in public sector organisations in New Zealand, including a ‘soft systems’ quality 

management study and a ‘hard systems’ tobacco policy modelling project. Finally, I provide some concluding 

comments regarding these studies and my overall experiences with stakeholder participation on these systems 

projects. 

 

1. Introduction 
“Because the world is so highly interconnected, complexity characterises all human endeavours. The issues 

facing humanity have become increasingly complex due to the fact that they are embedded in a global web of 

ecological, economic, social, cultural and political processes with dynamic interactions. Such complex 

problems and challenges cannot be addressed and solved in isolation, or, by applying the single dimensional 

mindsets and tools of the past. Systems thinking and dynamic approaches offer a holistic and integrative way 

to assess the major dimensions of complex problems.” (Bosch & Cavana, 2018, vii). 

 

In Figure1, Wakeland (2014) provides a Venn diagram of the links between the Portland State University 

systems science program, and the domains of systems ideas, systems applications, systems methodology, 

systems research and systems practice.  

 

‘Systems thinking’ and ‘computer modeling & simulation’ appear at the intersection of all these domains. 

These are often referred to as soft and hard systems modelling. A model is defined as being a representation of 

the real world. Models can take on different forms, physical, analog, digital (computer), mathematical, and so 
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on. This sense of the word model is the more traditional one and is sometimes referred to as quantitative or 

‘hard’. Soft modelling refers to conceptual and contextual approaches that tend to be more realistic, pluralistic 

and holistic than ‘hard’ models. Hard and soft models are sometimes referred to as ‘quantitative’ and 

‘qualitative’, respectively.  

 

2. Integrative System Dynamics framework 
 

The integrative system dynamics framework outlined in this presentation is based on the system dynamics 

methodology developed by Jay Forrester (1961) and extended by many others including Coyle (1996), Senge 

(1990), Richardson (1991), Vennix (1996) and Sterman (2000).  The development of integrative system 

dynamics (Cavana & Maani, 2000; Maani & Cavana, 2007) involves five major phases as summarised in 

Table 1. 

 

Table 1: Integrative System Dynamics Framework 

 
However, it must be emphasised that a specific systems intervention does not require all phases to be 

undertaken. Rather, these phases are presented as guidelines, and which phases are included in a particular 

intervention depends on the issues or problems that have generated the systems enquiry and the degree of 

effort that the organisation is prepared to commit to the intervention. Also these phases can be used in 

combination with other appropriate management and systems science, and group model building 

methodologies as the situation requires. 

 

Thus ‘integrative system dynamics’ provides a mechanism to extend the traditional ‘boundaries’ of system 

dynamics as outlined by Mike Jackson (2019) in his revised ‘system of systems methodologies’ summarised 

in Figure 2. 

Figure 2 

Mike Jackson’s Revised ‘System of Systems Methodologies’  

– ‘Integrative System Dynamics’ boundaries! 

 

Source: Jackson MC. (2019). Modified version of Fig 21.1, p592. 
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3. Selected ‘Integrative System Dynamics’ projects 
 

Project 1: Drivers of Quality in Health Services   (Cavana et al., 1999) 

Following an enquiry into 7 deaths at Christchurch Hospital, the New Zealand Ministry of Health brought 

together a group of its own senior policy managers and clinical advisers in an attempt to understand the issues 

that interact to drive quality at a systems level. It commissioned 2 systems practitioners to facilitate a 

programme of group model building workshops to help address the behavioural, structural, communication 

and relationship issues that together determine the quality of services delivered. However, it proved 

impossible to get all internal stakeholders to agree on meeting times for the workshops. Subsequently 

workshops were held with two different groups within the organisation: one group mainly policy staff and the 

other predominantly clinicians. Causal loop diagrams (CLDs) were developed with each group, but these were 

shown to be so different that they could not be reconciled or merged to generate a single shared mental model. 

The project revealed sound evidence for the much cited different worldviews (mental models) of 

medical/health clinicians and policy managers.  

Conclusions – MOH quality management study 

System dynamics tools are often used to develop an explicit shared mental model of a complex system 

amongst a group. However, dividing the groups illustrated different perspectives of medical/health 

practitioners and policy managers. Mixing the groups would probably have begun the process of bridging the 

two world views and building a common mental model.  

 

Project 2: Analysis of Policy Options for Tobacco Control in New Zealand   (Cavana & Tobias, 2008; Tobias, 

Cavana & Bloomfield, 2010). 

 

Tobacco use is a global problem and the health consequences are far reaching. Systemic approaches are 

needed to help investigate policies to reduce the adverse health effects of tobacco use. A system dynamics 

model was developed to assist the Ministry of Health to evaluate the dynamic consequences of tobacco 

control policies in New Zealand. The model consists of six sectors: population; smoking prevalences; tobacco 

consumption; second hand smoke; relative risks and tobacco attributable deaths. The model was simulated for 

20–30 years into the future. The simulation package used was ’iThink’, and a user interface was developed for 

policy analysis. A range of illustrative scenarios were provided, including: business as usual; fiscal strategies 

involving less affordable cigarettes; harm minimization strategies involving either less addictive cigarettes or 

less toxic cigarettes and combinations of the above policies. The main output variables (performance 

measures) included current smoking prevalence, tobacco consumption and tobacco attributable mortality.  

 

Conclusions – MOH Tobacco policy modelling project 

The model provided useful insights and quantification of proposed enhanced cessation intervention – the 

output was used to support a Government Cabinet paper. In May 2007 Budget, an extra $42 million over 4 

years was allocated to smoking cessation. More generally, the model has illustrated the principle of using 

estimates from a survey as input to a mathematical model to generate projections to guide policy. Beyond this, 

the model provided a learning experience for policy analysts, a tool for policy options analysis, and a way to 

prioritise investments in data collection vehicles. Perhaps the most important conclusion was that high quality 

empirical data and good basic epidemiological analysis can provide inputs that can be synthesised / integrated 

by systems science to run meaningful and insightful policy experiments in the virtual world 

 

4. Concluding comments 

It is necessary to identify internal and external stakeholders and stakeholder groups related to the goals of the 

project, and then select potential representatives from these groups. Following this allocate and engage 
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stakeholders with the different activities/phases in the study to develop the desired outputs (eg CLDs, systems 

maps; SD models etc). Encourage stakeholder involvement in communicating and implementing systems 

outputs to create maximum impact (outcomes). Follow up with stakeholders eg ongoing continuous 

improvement; and publicly share stakeholder experiences from the entire systems project through conferences, 

academic journals, trade magazines, and organisational & community news media. Finally, the greater the 

stakeholder engagement in the systems project, the greater the impact and outcomes from the project! 
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