
Auckland

Creating 

Futures Wellington

Waikato Region

International Spatial Planning Conference, Valencia 13-14 June 2011

Dr Beat Huser 

Waikato Regional Council

New Zealand



New Zealand

Valencia



• Sustainability of agriculture

• Water quality and availability

• Loss of biodiversity and natural areas

• Urban expansion and sprawl 

Pressures NZ faces…
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Dr Beat Huser, Waikato Regional Council

Creating futures: combining techniques 

for a spatial vision from local level

Outline

1. New Zealand’s Governance

2. Regional scenarios

3. Integrated spatial model (WISE)

4. Case studies and user interactions 

5. Lessons learnt and future directions
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The structure of government

Central Government

Unitary Councils

Combined (Regional 

and City/District)
City 

Councils

District 

Councils

Regional Councils

Community



Local Government

Regional and City/District Councils

Regional Councils (11) – e.g. Waikato Region
• Natural boundary based on watersheds

• Core business – environmental management, spatial planning
air, land, water, coast

District / City Councils (54/13) – e.g. Hamilton City
• Boundary based on community of interest

• Core business - land use, economic development, service delivery
water supply, sewerage, refuse collection, roads, parks



Waikato Regional 

Council  What we do

• Planning and policies

• Investigations, research and monitoring

• Regulation and enforcement

• Communication and education

• Physical works 
(conservation work, pest control, soil conservation, river and 

flood control, emergency management and civil defence)

WRC Promotional Video

http://www.youtube.com/watch?v=ZuJ6U2O5-K4


• 25,000 km2  total area

• 1,150 km coastline

• Longest river, largest lake 

• 400,000 people (10% of NZ)

• $10 Billion GDP (10% of NZ)

• $ 6 Billion Agriculture Export

Waikato Region - what we manage



Local Government Act  2002
…working with the community

Purpose of local government (LGA 2002) 

 To promote the social, economic, environmental 

and cultural wellbeing of communities, in the 

present and for the future (known as the 4 well-beings).



Cultural Environmental

Social Economic

WELL-BEINGS



Council’s Strategic Framework

Long Term Plan – 10 yrs

Annual Plan and Report



Community Vision

• Regional themes:

• Sustainable environment

• Sustainable economy

• Quality of life

• Culture and identity

• Participation and equity

• 75 indicators identified:

• Regular analysis and reporting

• www.choosingfutures.co.nz/MARCO-indicators/

http://www.choosingfutures.co.nz/MARCO-indicators/
http://www.choosingfutures.co.nz/MARCO-indicators/
http://www.choosingfutures.co.nz/MARCO-indicators/




1. LONG TERM planning and 

enhanced strategic focus

2. LINKING SCIENCE to Policy

– evidence-based

– informed decision-making

3. NEW TOOLS to support planning 

and decision-making

4. INTEGRATION

– Strategic partnerships

– Linking the four well-beings

Economy

Society

Environment

Why ‘Creating Futures’ project? 



Creating Futures Project (2006 – 2010)

Project Aim 

Develop and apply 

planning and communication tools 

to make informed choices for the future

Scenarios Deliberation

Process

Spatial Model

(WISE)

Key Tools

 



OBJECTIVE 1:

Scenarios,

communication & 

deliberation tools

OBJECTIVE 2:

Spatial DSS development -

WISE

Project Structure

Project Leader

Dr Beat Huser

Programme Leader

Dr Beat Huser

Advisory Group

Central, regional and local 

government

Euro 0.9 m

Dr Daniel Rutledge Dr Liz Wedderburn





What We Want to Achieve

Planning tools that inform:

 Strategic planning (Long Term Plan)

 Regional plans and policies (statutory)

 Non-statutory planning community plans

 Economic development & smart growth 

And also:

1. Communicate and inform stakeholders & community

2. Identify links between well-beings and expose trade-offs

3. Build local government capability and capacity for 
integrated planning and decision-making
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Key Tools?
• Scenarios 

• Deliberation

• Spatial Model
(Decision Support Systems)

The Future of Waikato?



Now

Time

Probable

Possible

Preferable

… different types of futures

Scenarios = 
plausible 

stories about 

the future

Plausible



1

Crowded House

3

Nature Counts

4

Science Society

2

Sleeping In

mine maintain
natural capital 

how we 

measure 

wealth 

profit

(GDP)

People

(GPI)

Waikato Scenarios



The Waikato Scenarios

• Crowded House

– Massive international movement of people and changes in agriculture 
and energy production

• Sleeping In

– Keep on talking about climate change until it really hits home

• Nature Counts

– A bio-economy where we value land much differently using resource 
productivity as a key economic indicator

• Science Society

– A society where science takes off and supports a knowledge-based and 
technology-driven society  

more:

www.creatingfutures.org.nz

http://www.creatingfutures.org.nz/
http://www.creatingfutures.org.nz/


How we developed the ‘Waikato Scenarios’

1. Review other Scenarios around world and in NZ

2. Review literature about major factors shaping world, 

New Zealand, Waikato

3. Insights from Project Partners and Community

4. Survey of regional strategic thinkers

5. Workshops – Government, Business, NGOs, Community

 Key Drivers and Draft Scenarios

6. Test and Validation of Scenarios

7. Review and Update Scenarios



How we used the Scenarios

 Enhance collective understanding of 
issues shaping the Region

 Learning tool

 Inform decision-making

 Input into regional policy and strategies

 Help guide development of WISE model
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Deliberation 

Matrix

Scenario 1

Scenario 3Scenario 4

Scenario 2

Waikato Scenarios

Linking Qualitative and Quantitative Tools

WISE
Evaluate scenarios and policies

Inform discussions



Organising the Deliberation 

Values

Social, Environmental, Economic

Interventions
(Policy,Strategy,

Action)
S
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Adapted fromAgResearch



Quantitative Tools

• Development of an Integrated Spatial 

Decision Support Systems (ISDSS) to 

support long-term, integrated planning

WISE

Waikato Integrated Scenario Explorer



What is WISE?

• WISE = Waikato Integrated Scenario Explorer – YouTube 

video here

• Stand-alone software application

• System of interacting models

http://www.youtube.com/watch?v=RgEABCz1RrI
http://www.youtube.com/watch?v=RgEABCz1RrI
http://www.youtube.com/watch?v=RgEABCz1RrI
http://www.youtube.com/watch?v=RgEABCz1RrI
http://www.youtube.com/watch?v=RgEABCz1RrI
http://www.youtube.com/watch?v=RgEABCz1RrI


Society Economy

Environment
Resources

Wastes

Goods

Labour

Services

Stewardship

Spatially-Explicit

Stocks Flows

Dynamic

WISE uses a systems approach



WISE is multi-scale

Region District Local
(200 x 200 m cells)



NZ & 
World

Waikato Region Dynamic 

Economy-Environment Model
NZCEE

External Drivers
External Sources

Water Quality
NIWA

Demography
UoW-PSC

Zoning
District Councils

Biodiversity
LCR Spatial Indicators

Climate Change Scenarios
NIWA

Land Use
RIKS/LCR/EW

SUITABILITY

ACCESSIBILITY

LOCAL INFLUENCE

WISE beta

System Design

Region

District

Local

GEONAMICA 

Framework - RIKSINTEGRATION - LCR LEAD

Hydrology
NIWA



WISE User Interface (GUI)

Caters for two types of users:

1. Policy Users (“planners”)

• Only variables influenced by policy are available

• Grouped logically to ease construction of 
scenarios, running simulations, and exploring & 
comparing outputs

2. Scientific Users (e.g., modelers, scientists)

• Access to all sub-models & underlying parameters

• Similar to previous macro-system diagram

3. Councillors. Stakeholders and the Public?

4. Schools?





The Four Steps of a Policy Scenario



Hamilton



Land Use Change – 2006 to 2050
Current Zoning Protecting High Class Soils

Hamilton Hamilton

http://www.creatingfutures.org.nz/assets/Uploads/Mock-Scenarios.PPT


Case Studies

1. Future Proof – Urban Growth Strategy (website)

2. Regional Development - land use change scenarios

3. Carbon Strategy – farming trees for carbon & 

biodiversity

4. Biodiversity – loss of threatened ecosystems 

http://www.futureproof.org.nz/page/5-Home
http://www.waikatoregion.govt.nz/Projects/Regional-Carbon-Strategy/


From qualitative to quantitative

a case study using WISE

• Future Proof (urban growth study for 

Hamilton and surrounding districts)

• Three “Clues” for quantification (= input to WISE)

(from Future Proof policy documents):

1. More compact urban areas

2. Productive rural land protected (high quality soils)

3. Sensitive natural environments protected (not shown)

Website: www.futureproof.org.nz 

http://www.futureproof.org.nz/


Using WISE to explore Future Proof

• Input assumptions

• Population projections

• Update infrastructure network 

• Run Future Proof scenarios

• Extrapolate current trends (BAU)

• Compact development and protection of high quality soils



Productive rural areas protected 

(high quality soils)

Soil Class 2

Soil Class 1

No urban development on                     
Class 1 and 2 soils:

• Residential – Lifestyle
• Residential – Low Density
• Residential – Medium to High Density
• Commercial
• Community Service
• Manufacturing



Policy:  More compact growth
and high quality soils protected

Land Use Change – 2006 to 2050

Current Zoning Protecting High Class Soils

Hamilton Hamilton

Model input: Rural and urban land uses are zoned as “prohibited” in 

areas of Class 1 and 2 soils (high quality)

http://www.creatingfutures.org.nz/assets/Uploads/Mock-Scenarios.PPT


Land Use

Abandoned

Bare Ground

Broad-Acre

Forestry

Infrastructure

Mine

Indigenous Vegetation

Pastoral - Dairy

Pastoral - Other

Other Primary

Residential

Water

Wetland

Utilities

Services

Manufacturing

Construction

Dairy Expansion
Land for dairying

increases ~4% annually

Case Study 2: 

Three Mock Scenarios for Waikato‟s Future

2001-2050 based on SDSS Prototype

Source: Landcare Research & RIKS

based on WISE 

Prototype

What/If?

http://www.creatingfutures.org.nz/assets/Uploads/Mock-Scenarios.PPT
http://www.creatingfutures.org.nz/assets/Uploads/Mock-Scenarios.PPT


Land Use

Abandoned

Bare Ground

Broad-Acre

Forestry

Infrastructure

Mine

Indigenous Vegetation

Pastoral - Dairy

Pastoral - Other

Other Primary

Residential

Water

Wetland

Utilities

Services

Manufacturing

Construction

Land for dairy farming

increases ~4% annually

Case Study 2:  Waikato in 2050?

based on WISE 

Prototype

what/if ?

Source: Landcare Research & RIKS

Now 2050

Hamilton



Waikato in 2050 – Three Different Futures (what/ifs?)

(based on WISE Prototype)

1-Dairy Expansion 2-Diversification 3-Village Life

Residential land

increases 7-fold

Land Use

Abandoned

Bare Ground

Broad-Acre

Forestry

Infrastructure

Mine

Indigenous Vegetation

Pastoral - Dairy

Pastoral - Other

Other Primary

Residential

Water

Wetland

Utilities

Services

Manufacturing

Construction

Demand for non-dairy primary

production land increases

Land for dairying

increases ~4% annually

Source: Landcare Research & RIKS

http://www.creatingfutures.org.nz/assets/Uploads/Mock-Scenarios.PPT




Case Study 3: Regional Carbon Strategy



The Issue

- soil erosion

- water quality

- sustainable land use

Co-benefits of 

complementary 

programmes

CO2 Sequestration 

Plant Trees

• c1990 marginal pasture 

(Kyoto compliant)

• 144,000 ha
• 11% of all pasture in 

Region
• Reduction in 

sedimentation
• Reduction in flood flows
• Increase in Habitat

 Convert steep, erosion 

prone farming land to 

forestry

 ETS a commercial 

opportunity

 Water quality, land 

management and 

biodiversity co-benefits  



WISE Model Application: 

Regional scenario of land use change 

to carbon farming 2012 - 2050

Modelling impacts of potential land use change on:

 Current sheep and beef farming land

 Phosphate and nitrogen loads into rivers & streams

 Impacts on runoff and stream flows

 Impacts on regional GDP (requires modification to WISE 
economic model)



• Sheep, Beef and Deer 
(SBD) land use change 
to carbon farming

Assumptions:

• ~65,000ha less SBD by 2050 when 
compared to the baseline:

 Green = SBD in both scenarios 
(no change)

 Red = SBD only under 
baseline (change from SBD to 
carbon farming)

 Blue = SBD only under carbon 
farming (carbon farming from 
other land uses)

WISE Model



Case Study 4:

Biodiversity – Loss of Threatened 

Ecosystems 

2006 2050

Comparison

Changed

Same



How the Regional Council Uses WISE

• Linking science to policy (evidence-based decision-making)

• Explore alternative policy options for regional planning, assess 

trade-offs and prioritise issues

• Regional development and sub-regional strategies (non-statutory)

• Cumulative effects of policy and permits (over space/time)

WISE also provides:

• Up-to-date data and information

• Access to expert knowledge from all disciplines



Process of Building WISE

(refer to paper “User interaction during the development of WISE”,   

van Delden H, Phyn D, Fenton T, Huser B, Rutledge D and Wedderburn L)

Copy available from: www.creatingfutures.org.nz

1. How we built WISE

2. What we learnt

3. What‟s next

http://www.creatingfutures.org.nz/


Iterative 

Development 

Process of WISE

Source: RIKS



Scoping
• Aim

• Clarify policy context, functions, models included

• Who?
• Regional stakeholders, policy analysts, scientists/experts

• How?
• Collaborative proposal writing users and scientists

• Workshop sessions

• Interviews

• Narrative scenarios (Waikato 2050)

• Results
• Strategic decision making / integrated planning

• Use in participatory sessions

• Dual user interface (policy/users and scientists/experts)



1st Prototype: what can be expected?

• Aim

• Raise awareness and gather user feedback

• How?

• Series of 1-day workshop sessions with potential 

users & questionnaire

• Results

• Question and answer (Q&A) document for website

• Trigger for discussion on: inclusion of policy measures; 

operation of the system in user organisation; and 

relevance at district or national level.



2nd Prototype: what needs improving?

• Aim

• Present progress and gather user feedback

• Who?

• Users at regional, city/district and national level 

• How?

• Training and testing by key users

• Selection of case studies and preparation of training

• Regional policy statement (statutory)

• Future proof growth strategy (non-statutory)

• Series of 1-day workshop sessions & questionnaires



2nd Prototype: what needs improving?

• Results

• Users better able to identify benefits and improvements

• Integrative character of WISE seen as both a benefit 

(reality) and a challenge (complexity)

• Credibility of results crucial

• Main expected benefit from users:

• Explore „what-if‟ scenarios in policy development, integrated 
catchment management and transport network planning

• Alignment of regional and city/district policies and rules

• Explore and communicate scenarios in workshops with the public 



QUESTION
FIRST   

PROTOTYPE

SECOND 

PROTOTYPE

Agree Disagre

e 

Agree Disagree 

My organisation would benefit from 

using  WISE
26 3 21 2

WISE enables communication among 

planners and decision makers
29 0 24 0

WISE is an easy to use and intuitive tool 17 5 19 5

I have the impression that in order to 

use WISE, I need a lot of specific 

knowledge

21 11 17 7

I think learning to use WISE is 

worthwhile, considering the results I can 

obtain

27 0 20 1

I would prefer a simpler tool, even if that 

means less control on the parameters
6 19 6 15

I would prefer a more complex tool, 

even if that requires more parameters to 

deal with

9 13 8 15



62

WISE Feedback

The added value of WISE as seen by our users:

1. Improves understanding of the interaction between 

economic, social and environmental processes

2. Elucidates the effects of policy interventions

3. Quickly calculates the consequences of alternatives

4. Objectively measures and evaluates the alternatives

5. Improves communication

6. Hands-on experience with practical examples was valued 

positively by users – library of documented examples

7. Prototyping improves understanding and hence facilitates 

discussion and builds trust



Final project version and 

implementation: are we successful?
• Barriers:

• Existing planning practice needs to be altered

• Need for training and capacity building

• Time frames often rushed: political expediency displaces good practice

• Cost/benefit of a different approach uncertain

• Statutory processes and proposed policies often legally appealed –

reluctance to use new, untested methods

• Initial use in non-statutory processes

• Develop an implementation plan

• Secure long term funding 



Implementation Plan

• Identify suitable champions 

• WISE User Group (supported by technical experts –

modelers, scientists, IT and communication)

• Estimate ongoing costs and secure long term funding

• Continue with collaborative real-life case studies 

• Training to build capability and capacity

• Maintain data and model components up-to-date

• Service agreements with data providers & modelers 

• Research plan  

• Identify and prioritise improvements and modifications



 Allow time at the start to develop shared understanding

 User interaction crucial during the development (champions)

 Ownership by user organisation (Waikato Regional Council)

 Must add value (be useful) and accessible (user-friendly)

 Understanding how models work and how they are linked

 Time and effort for individual model components vs integration

 Develop implementation strategy to optimize user buy-in

 Improving and understanding

 Making WISE relevant (case studies), build credibility

 Provide support: data mgnt, training, User Group, set-up scenarios

 Collaboratively identify, prioritise and implement improvements  

Lessons Learnt so far…

. Interdisciplinary multi-agency science/policy 

collaboration is hard!



Thanks

 FRST – NZ Foundation of Research Science & Technology

 Waikato Regional Council

 Creating Futures partner organisations 



Tim Barnard, Scion

Michael Cameron, University of Waikato

Sandy Elliott, NIWA

Tony Fenton, Alchemists Ltd

Liz Wedderburn, AgResearch

Jelle Hurkens, RIKS - NL

Beat Huser, Waikato Regional Council

Graham McBride, NIWA

Garry McDonald, Market Economics Ltd

Martin O‟Connor, University of Versailles - F

Project Team (alphabetical order)

Robbie Price, Landcare Research

Jacques Poot, University of Waikato

Derek Phyn, Waikato Regional Council

Daniel Rutledge, Landcare Research

Bruce Small, AgResearch

Andrew Tait, NIWA

Hedwig van Delden, RIKS - NL

Roel Vanhout, RIKS - NL

Ross Woods, NIWA

www.creatingfutures.org.nz

 

http://www.creatingfutures.org.nz/

