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ABSTRACT AND PRESENTATION

the ar t & science of good ENVIRONMENTAL  DECISION-MAKING

Take-home messages:

Conceptual cause-and-effect • 
models provide the backbone 
for coherent investment 
prioritisation, learning 
and improvement. 
Conceptual models need • 
not be prohibitively complex. 
Influence diagrams and Bayes 
Nets provide a relatively simple 
way to represent a cause-and-
effect  relationships that can be 
updated with monitoring data 
or new information as it arises.
Adaptive management is a • 
coherent approach for learning 
and achieving long-term 
improvements in the cost-
efficiency of natural resource 
management, but it’s not simple 
to design and implement. 
Documented working examples 
of adaptive management are 
sorely needed.

Keeping the Auditor-General happy: 
Demonstrating return on 
Caring for Our Country
After two less-than-glowing reports on the accountability of Australia’s natural 
resource management investments, the Audit Office will expect to see a clear 
statement on the return on current Caring for our Country investments. 
Substantial challenges remain in:

identifying and attributing benefits arising from investments • 
developing a framework for monitoring• 
learning lessons about the cost-effectiveness of these frameworks.• 

Adaptive management provides a coherent framework for monitoring, 
learning and improvement. However, developing a coherent adaptive 
management strategy is not trivial and few practical examples of true adaptive 
management exist. Two key components of adaptive management that are 
commonly overlooked are the setting of clear and measurable management 
objectives and the role of cause-and-effect models in both action prioritisation 
and monitoring design. 
I will discuss some of the key challenges facing the Australian government 
in designing investment, reporting and improvement strategies under 
Caring for our Country. I will discuss some cause-and-effect modelling and 
cost-utility analysis methods that may help in addressing these challenges.
Relevant publications
Duncan D and Wintle BA (2008) Towards adaptive management of native vegetation in regional 

landscapes. In Landscape Analysis and Visualisation. Spatial Models for Natural Resource 
Management and Planning. (Eds C Pettit, I Bishop, W Cartwright, D Duncan, K Lowell and 
D Pullar). Springer – Verlag GmbH, Berlin.

Wintle BA and Lindenmayer DB (2008) Adaptive risk management for certifiably sustainable 
forest management. Forest Ecology and Management 256:1311-1319.
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Before I start, I’d like to acknowledge the input of Libby Rumpff, Dave Duncan, and Peter Vesk.  This talk arises from a collaboration between AEDA, Landscape Logic, … and the Golbourn Broken CMA – and to some extent represents a convergence of some of the ideas and principles that underpin the two research hubs.
I’d also like to acknowledge the universiyt of melbourne’s marketing division for choosing this particularly nice shade of corporate blue for this years , no doubt very expensive marketing campaign.



NRM in Australia - recent history

• NLP – $360mill
• NHT1 – $1.3bill
• NHT2 – $1.2bill
• NAP – $1.6bill  (total to date ~ $4bill) 
• Caring for our country - $2.25 billion over 5yr

– existing NRM groups: $135mill in 09/10
– priority areas: NRS, Biodiversity, Coastal, 

Sustainable Farms, Community skills, Northern 
Aust (incl. election promises)
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We’ve invested a substantial amount of money in NRM Between the mid 90s and now we’re seen over 4 billion dollars spend by the commonwealth and probably a much larger amount contribted by the states over that period.  This year is the first year of the new governments caring for country program which has 2.25 billion earmarked for the next 5 years. – according to dave pannel from UWA probably somewhere between 0.01 and 2% of the spending required to solve our massive land degradation, biodiversity loss and weed and feral problems, but still a substantial amount of public money. In the first couple of years NRM groups will receive around 135m with other priority areas receiving 400



Australian National Audit Office (ANAO)

Overall,  the  ANAO  considers  the  information  
reported  in  the  DAFF and  NHT  Annual  Reports  
has  been  insufficient  to  make  an  informed 
judgement  as  to  the  progress  of  the  programs  
towards … outcomes

There  is  little  evidence  …  that  the  programs  are …  
achieving  the  anticipated  national  outcomes  

Priority  should  be  given  to  improving  the  Joint  
Team’s  ability  to monitor, evaluate and report 
reliably..

What they were 
saying in 1997

What they said 
in 2008

It is difficult to determine the extent to 
which programs are achieving their 
intended outcomes. 

Performance information is not 
adequate for program managers in 
DPIE or Environment Australia to 
determine the quality or the nature of 
outcomes being achieved.

Monitoring, review and performance 
reporting has not been adequate to 
manage potential risks.

(Thanks to Stefan Hajkowicz
for paraphrasing)
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Acccording to the national audit office – it’s pretty hard to tell. Most people would agree that something good has probably happened – but exactly how much of it is unknown and, most importantly, it’s not possible to guage which types of investments performed the best – gave us the best value for money



The NHT/NAP problem - summary

• Failed to clearly define [measurable] objectives

• No Model: Outcomes <- Investment options 

• Opaque allocation/prioritization strategies

• Value for money? [No performance measures to monitor]

• No plan for learning (continuous improvement)

These problems exist at regional and national levels
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Presentation Notes
A heirarchy of failure – Without clearly defined and measurable management objectives, we werent’ able to model and predict outcomes of investment because we didn’t really know what outcomes we wanted and how they related to investment options. This lack of ability to predict what would arise under differnet mangement options led to opaque allocation/prioritazation strategies.  PROBLEMs at regional and national level



Getting it right in Caring for our Country

What we need:
1. A defensible strategy for prioritizing investments
2. A strategy for measuring and reporting on their 

performance 
3. A plan for learning and continuous improvement

…  appear to be quite well articulated under the 
Australian Land & Coasts MERI strategy

BUT what does that look like in practice?

photo: David Salt
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In general terms, I thikn the Audit office would be happy in 2010 if they could see…       AND i think the Australian Government Land and Coasts team seem to be makiing the right moves toward this end… 



Towards a solution - Regional

Model of the system response

Prioritize and implement*

Monitor*

Goal: 90% confidence in a 15% increase
in redgum woodland cover by 2020

Management options
Weed, Graze, Fence, Plant...

learn

FROM: Duncan, D., and B. A. Wintle. 2008. Towards adaptive management of native vegetation 
in regional landscapes. in C. Pettit, et al., eds. Landscape Analysis and Visualisation. Springer.

Report
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Adaptive management gained popularity in the united states in the 60’s and it is more recently been plagiarised by Duncan and Wintle (and many others) as a basis for transparent investment decision making and continuous improvement. ..  using a model (or models) that link investments and actions to outcomes, it provides a coherent basis for prioritizing investment.  Monitoring then provides learning by providing data to update the system model, AND it allows for reporting on performance against goals.
But how would this work in practice? 




Model of system: actions -> outcomes
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I think one of the major challenges facing the government and the NRM groups in developing defensible investment and continuous improvement strategies is the development of models that link actions/investments to outcomes.  This model here has been developed by ourselves in collaboration with the landscape logic research hub and the golbourn broken CMA to help with priortization of biodiversity projects within they’re NRM region. It has the dual role of helping characterise our understand of the process of restoration, predict the benefits of competing restoration options and identifying the key uncertainties in the system that can be focussed on during research and monitoring.  The predictions of such a model can be used directly in an economic cost efficiency framework for prioritizing investments - 
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Prioritize investments

Which projects should we fund this year?

Cost Efficiencyi = Expected Benefiti(∆seedling establishment)
Costi($)

Project Success 
Probability

Benefit
(Ha)

Cost
NPV50

Efficiency
(W*P*B)/C

Fence Farm A 0.8 50 300K 0.13

Buy Farm B 0.8 50 1.0M 0.04

Weed Farm C 0.4 20 700K 0.01

etc…
Joseph, L. N., et al. 2008. Pacific conservation biology
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Cost efficiency is a well established strategy for prioritizing investment that can take into account the predicted benefits and the probabity of achievng those benefits (risks)..  and the cost of the proposed project. 
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Monitoring, reporting, learning

Woodland 
established (Ha)

time

projected under no investment

observed

return
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What would we have achieved if we didn’t invest?



National level investment

• Multiple priorities and complex objectives
• Many possibly performance measures
• Need to assess projects that address more than one 

priority
• Integration of monitoring and reporting results across 

multiple projects (at multiple scales)
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Adaptive management of a single asset in a particular region is fairly straightforward – but how does all this hang together at a national scale? 
Too hard?
Even more reason to use a systematic approach like AM – I think it’s worth pointing out that we have many of the elements in place to achieve a coherent AM approach under Caring for Country national level prioritization ->




Towards a solution - National

Program Logic

Prioritize and Invest

Monitor

Program Goal: Investment options:

learnReport

INFER, PPP?

MERI

Invited proposal
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Logics need to be simplified so that they cover one priortiy area and refined to document cause-effect assumption – focus on priority areas



Keeping the Audit Office happy

• A coherent logic and a plan for demonstrating benefits (medium and 
long-term) from investment – not a glorious 5yr success story.

• It’s all about the models

• Formal models of cause and effect underpin prioritization of 
investments, reporting and learning

• A national institution for synthesis of reporting on, and learning about 
investments?
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What do we need to keep the audit office happy?
I think the Audit office will be looking for a coherent logic and a plan for demonstrating medium and long-term benefits
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