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A Case Study in Urban Water 
Management   

Developing sustainable environmental and sound business agendas

By Robyn Moore
Supervisor: Vicky Mabin
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Water Headlines 
One week in November 2009
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Introduction
43 cents in each NZ dollar of urban rates  
goes to water, stormwater, and 
wastewater management (KCDC, 2006).  
Evident pattern of decline in water 
resources

Research Objective – find out the critical 
constraints to achieving healthier 
systems that are affordable

How – scrutinise the specific challenges 
facing Kapiti, a community  pursuing 
sustainable urban water management 
objectives



Motivation?
Nearly a decade ago the PCE 

(2000/1) predicted that 
reaching consensus on 
environmental, social and 
economic goals would 
become one of the 
greatest challenges facing 
New Zealand 
communities. Can we 
meet the challenge? How?
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Methodology
Pilot Study
The Theory of Constraints
(TOC) & Stakeholder typology
to identify ‘typical’ and ‘atypical’ 
stakeholders and systematically 
examine their perspectives
Causal Loop Diagrams (CLDs) 
to explore and circumvent 
potential negative outcomes or 
‘fixes that fail’ (Senge, 1994)

Presenter
Presentation Notes
Conduct interviews with relevant Ministries, main case study participant KCDC, and Greater Wellington Regional Council, with expert opinion from other stakeholders. Comparative Starborough Flaxbourne Conservation Project. Use the Theory of Constraints with a Stakeholder Typology to identify typical and atypical stakeholders.
Systematically record and examine stakeholder perspectives about their urban water system. 
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What to Change? 
How?

1. What is the destination?
2. What to change? 
3. What to change to?
4. How to make the change 

happen?
…with TOC Thinking 

Processes (Dettmer, 2007). 

Presenter
Presentation Notes
One should always begin any endeavour with the end in mind. Stephen R. Covey, 1989. A destination (IO) map identifies the Goal of a Sustainable Water System and the success factors that are critical to meeting the goal. Underpinning the success factors are necessary conditions.  Exposing these creates a picture of the ideal urban water system for the system under study, and is the starting point for the research. Participants agree what is needed (the non-negotiable intermediate objectives) to achieve the system goal. 





A model for thinking
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State of Change Applicable Logic Tree

What is the standard? Intermediate Objectives Map

What to Change? Current Reality Tree

What to Change to? Evaporating Cloud (EC), Future Reality Tree

How to Cause the Change Prerequisite Tree, Transition Tree

Dettmer (2007)
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Approach to Data
Reviewed consultant engineers’ and PCE 
reports, community surveys/studies, 
attended public workshops
Interviews individually and in small    
groups
Workshop with Councillors

helped identify and break a clear 
conflict using the TOC Conflict Clouds
resolved ‘fixes that fail’ with Causal 
Loop Diagrams 

Presenter
Presentation Notes
Participants agreed what is needed (the non-negotiable intermediate objectives) to achieve the system goal or destination. The TOC Thinking Process provides a means to break assumptions and turn problems into solutions using TOC IO mapping, Conflict Resolution Cloud (EC) and Current Reality and Pre-requisite trees (CRT/B and PRT).
The methodology includes identifying and interviewing appropriate stakeholders using a stakeholder typology (Elias et al. 2002:309, Rawlins, 2006).
A workshop with two Councillors to break a clear conflict using the EC also involved creating Causal Loop Diagrams to illustrate and circumvent the ‘fix that fails’.  
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The Stakeholder map
following Elias, Cavana and Jackson (2002). Note the two directional arrows, 
illustrating the nature of the relationship between the stakeholder and system 
issue. Study participants are represented in each of the ten categories.

UrbanWater
System

Customer

Legal Political 
Technical Government

Internal

Special interest Financial

Citizen action

Community

Supplier

Media

Presenter
Presentation Notes
A brief Pilot Study revealed that the selection of participants with a stake in the system under investigation might be assisted by applying stakeholder analysis. Stakeholder mapping (Elias, Cavana and Jackson, 2002; Freeman, 1984), and Mitchell’s (1997) Stakeholder typology, informed the initial participant selection process, while an award-winning paper on stakeholder analysis in Public Relations by Rawlins (2006) was discovered during a later literature search. This led to a further stakeholder group (the Starorough Flaxbourne Conservation Project from Marlborough) being identified and included in the study. Specific stakeholders linked with the strategic issue were identified according to the ten categories that appear in the figure. 



Voices
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[…] there’s plenty of rain in the hills so we need to 
answer, where exactly is the problem? – Participant

The search for a magic bullet goes on (when) really 
we need a coherent package of options[…] we need 
good advice and good science to support it –
Participant

We’re going to run out of water if we don’t do 
something soon – that’s why we have to be focused 
on simplicity – we need a simple plan and the right 
people – it’s quality of communication that’s 
missing – Participant 
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Presenter
Presentation Notes
Reaching the Destination - with TOC IO Maps
     The study began with an idea to agree a ‘clear, unequivocal goal statement’ (Dettmer, 2007) among participants. The vehicle for this is the IO or Destination map, which Dettmer argues is critical to the success of the Thinking Processes. The IO here shows what should be happening reflecting the vision of all participants. The IO map ‘fixes a firm baseline in space and time’ (Dettmer, 2007: 68), with the researcher finding it necessary to change/refine the IO at various stages of the research, as certain dynamics (plan changes for example) suggested that some IOs be reconsidered. IOs are connected in a logical hierarchy leading to the system goal. Applying knowledge of what is happening and what should be happening identifies gaps and determines the actions needed as part of systemic change. Read the IO map top down: In order to…we must (ensure)
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Presenter
Presentation Notes
The Current Reality – What really is happening?
     CRBs and CRTs are sufficiency-based (if…then) logic trees used to compare reality with system benchmarks in order to isolate what needs changing in a system. As such they only need to reflect the part of the system that is unfavourable (Dettmer, 2007:92). 
The CRB reflects what is happening in the system now. The previous Figure maps the destination (the Intermediate Objectives) while this figure represents the current Reality, focusing on the dilemma facing Waikanae/Paraparaumu/Raumati, reflecting the part of the system most likely to impede the attainment of the system goal. 
Read the map thus:
If entities 1,2,3,4 exist together then demand for water exceeds desirable limits…
      The CRB (what to change) was prepared in conjunction with a series of Evaporating (or conflict resolution) Clouds (or EC – see Dettmer, 2007). A UDE signifies an undesirable effect. The MAG shows four entities combining in a magnitudinal way to influence UDE2. One or more of these acts as a critical constraint to achieving the goal. Having focused on one part of the system using the participants’ viewpoints, a broader CRT was constructed that could be compared with the final, most objective destination (IO) map of the system. The CRB and CRT are essentially gap-analysis tools (Dettmer, 2007). By comparing the CRB in Figure 4 and the later broader CRT with the IO map in Figure 3, the reasons behind the current reality differing from the preferred system were able to be determined. 
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Presenter
Presentation Notes
The PRT: How to Cause the Change? 
This is the Prerequisite Tree (PRT) for the dilemma facing Kapiti regarding securing the water supply and achieving a sustainable urban water system.  The PRT is intended to answer the question: “What must we do to achieve…?” The PRT is a necessity structure like IO maps, whereas a Current Reality Tree (CRT) is a sufficiency structure (as is the Future Reality Tree). The PRT identifies the minimum that must be done in order to move from one step to the next…it is the roadmap to change.
Read it like this: In order to achieve the goal of a sustainable water system for Kapiti… we must have a secure water supply…we must…live within our means. In order to have a secure water supply…we must have the resources to align capacity with growth…And in order to do that.. We must…ensure the community understands why and how to ‘maximise choice’ and protect the system’s best water to deliver as potable as much as possible…and because of the obstacle… toxic algal bloom…we must…    



Findings
The methodologies worked 
synergistically to evoke a rich 
picture of the critical issues and 
solutions – with stakeholders 
encouraged to ‘think out loud’. 
The Stakeholder typology 
provided a tactical element not 
routinely evident in systems 
studies ‐ valuing experiential & 
historical perspectives of those 
who might otherwise be treated as 
outside the system, their views 
marginalised.
Iwi, Greypower historical/ SF experiential

14



15

So is it worth the effort?
Full TOC diagrams do take a great deal of time and expertise
However, the combined TOC/CLD and Stakeholder Typology 
framework was of value in seeking and testing a number of 
solutions to the long standing problem of water insecurity 
on the Kapiti Coast. 
A type of ongoing conversation with all taking part 
Subsequently, KCDC has adopted a Water Communications 
Strategy and are also establishing how to best engage with 
stakeholders – necessary conditions for more sustainable 
urban water systems (according to the IO maps and CLDs 
prepared with Councillors and other participants).
TOC ‐Aid to thinking, even if not used rigorously?

Presenter
Presentation Notes
The study offers a starting-point for further research combining TOC with a stakeholder engagement methodology in the resource management sector. Once the TOC practitioner disengages from the research, a perceived problem is that then stakeholder insights will be shared with other stakeholders in a potentially ad hoc manner; if indeed they are shared at all – a limit to ongoing improvement. Training an in-house TOC practitioner could help resolve this. To an extent, this occurred here, with the KCDC Water Project Manager receiving guidance in IO mapping/Conflict Clouds from the researcher, and having access to the full thesis. 
Originality/value�The combined TOC/CLD and Stakeholder Typology framework was of value in seeking and testing a number of solutions to the long standing problem of water insecurity on the Kapiti Coast. In particular, the Kapiti Coast District Council has adopted a Water Communications Strategy and is exploring how to best engage with stakeholders – necessary conditions for a more sustainable urban water system, according to IO maps and CLDs prepared with Councillors and other participants. That the thesis played some part in informing actions – with the researcher consulted to review KCDC’s Water Communications Strategy (in September 2009) – is a notable and promising outcome of the study, from a resource management – and also a personal – perspective. 




Two more November headlines
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Milestones
Participants were interviewed between July and 
September 2008
The thesis with conclusions was made available to all 
participants in July and August 2009 and feedback 
welcomed
The researcher reviewed KCDC’s Water 
Communications Strategy and workshopped IO 
maps/Conflict Clouds with KCDC’s Water Project 
Manager in September 2009
KCDC announced in November 2009 their ‘new and 
systematic approach’ to dealing with Kapiti’s water 
supply issues…Watch this space!
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Informing the research 
Barriers to Advancing Sustainable Urban Water 
Management: a typology. Rainwater & urban design 2007
conference paper presented by Rebekah Brown and M 
Farrelly
Kapiti Coast Choosing Futures Community Plan Part 1
2006
Parliamentary Commissioner for the Environment 
Reports: Aging Pipes and Murky Waters, Urban water 
system issues for the 21st Century (2000) and Whose 
Water is it? (2001)
Kapiti Coast District Council Water Strategy: Water 
Matters (2003)



robyn@j.co.nz
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