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A Partnership to deliver the world’s largest and most ambitious
effort to develop, scale up and deploy known and radically new
interventions and technologies to help the Great Barrier Reef
resist, adapt and recover from the impacts of climate change.

RRAP Modelling & Decision Support (MDS)
The objective of the MDS subprogram is to enable the appropriate people and programs in making and
communicating quality decisions.

•

MDS is a complex subprogram:
–

five (5) institutions,

–

six (6) projects,

–

forty (40) individuals

–

~thirty (30) deliverables each quarter

•

Funding of AUD 18 million over 4 years
( ~10% of current RRAP budget)

•

Integrated decision and modelling
processes involving environmental,
ecological, cost and socio-economic

•

Significant effort in characterising
uncertainties & risk

GBRrestoration.org

Where does structured decision making fit in?
Governance & Program
Management

Deployment Logistics and
Automation
Socio-Cultural

Regulatory

Aquaculture
& Treatments Cloud
Rubble
Brightening
Stabilisation

Underlying
science

Ocean
and
Ecosystem
Modelling

Investment & Decision Support

Moving
Corals

GBRrestoration.org

Structured decision making (SDM) applied to the Great Barrier Reef
Decision using SDM Process

Year

“How to accelerate the development and use of innovative methods
for COTS control and surveillance?”

2020-2021

“How to prioritise 12 projects out of 40 for funding consideration?”

Method

Investment Size

MCA

$12 million

2020

Multi-Criteria
Analysis (MCA)

$22 million

“How to prioritise investment into water quality improvement?”

2019

MCA

$150 million

“What is the inherent value of the R&D phase of RRAP?”

2019

Value of Information
(VoI)

$250 million

“How to prioritise R&D activities into restoration and adaptation?”

2018-2019

Multi-Objective Decision
Analysis (MODA)

$250 million

“How investable is RRAP Research & Development program?”

2018-2019

Cost-Benefit
Analysis (CBA)

$250 million

“What are the optimum restoration and adaptation interventions to
invest in?”

2018

CBA

$250 million

“The optimal design for an integrated program of monitoring,
modelling and reporting?”

2018

MCA

$40 million

Structured Decision Making is based on more than 50 years of research in
decision science on what constitutes and enables quality decisions
Generating
Alternatives

Relevant
Decision Framing

Do we have a good set
of alternatives?

Are we addressing the
right problem?

Relevant & Reliable
Information

Are the inputs representative?
Biases? Ranges?

Understand Consequences
& Trade-Offs
Facilitating Decisions /
Commitment to Action
Are we ready to execute the
decision?
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Logical
Analysis

Have we defined the likely
results of choices?

Is the analysis logical &
reasonable?

SDM is especially useful for strategic challenges subject to significant
complexity and uncertainty (e.g., managing reefs under climate change)
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Adapted from Rounsewell et al.(2021). Identifying uncertainties in scenarios and models of socio-ecological systems in support of decision-making.
https://doi.org/10.1016/j.oneear.2021.06.003

SDM processes follow common steps from problem definition to a decision
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* Adapted from Sivapalan, M. and Bowen, J., (2020). Decision frameworks for restoration & adaptation investment – Applying lessons from asset-intensive
industries to the Great Barrier Reef. PLoS ONE 15(11): e0240460. https://doi.org/10.1371/journal.pone.0240460.

Case Study 1: Prioritising Innovation Budget for Crown-of-Thorns-Starfish Management
The Opportunity:

The Challenge:

To create a step change and accelerate the
development and uptake of innovative methods
that improve the efficacy and efficiency of COTS
control and surveillance methods.
What improvement in
prediction, detection &
response is possible?

Proximal
Causes

Monitoring &
What do our funders
Surveillance
want?

What do we value?

What do our
stakeholders value?

How urgent is the need?

How much innovation is
possible?

Program Budget =How
$8m
much do we focus
on improving current
What research identified
51 opportunities
= $24m
capabilities vs creating

How much should we
emphasise innovation?
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Biology &
Ecology
What can we realistically
achieve through CCIP?

opportunities exist?

What research
opportunities should we
pursue?

Modelling
&
Do we focus on short
term or long term
Decision
Support
outcomes?

new capabilities?

we focus on
Population Doprevention
or
Control suppression?

What are the costs,
benefits and risks of
research opportunities?
How do we have the
most impact?

Social Science &
How certain doOwners
we have
Traditional
to be of having an
impact?

Prioritising Innovation Budget for Crown-of-Thorns-Starfish Management
The Approach
• Develop portfolios of opportunities cutting across program that focus on delivering an outcome
• Select those opportunities that consistently appear in the top performing portfolios
Portfolios
Theme
Emphasis on Managing
the Current Outbreak
Emphasis on Suppressing
the 2025 Outbreak
Emphasis on Preventing
Future Primary Outbreaks
Emphasis on Improving
System Understanding
Emphasis on Creating
New Control Approaches
Emphasis on Informing
Strategy
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Emphasis on Synergies

Portfolio construction – assess alignment of individual opportunity to portfolio theme to inform inclusion

Prioritising Innovation Budget for Crown-of-Thorns-Starfish Management
The Approach
• Issue survey to research leads and governance group to understand individual perspectives on relative
importance of program objectives and alignment of each portfolio to them
Evaluation Criteria
Evaluation Criteria

Evaluation Criteria Question

Extent of Impact
on Coral

How significantly does this Portfolio
improve our impact on coral?

Directness of
Impact on Coral
Immediacy of
Impact on Coral
Potential for StepChange in COTS
Management
Co-Benefits:
Traditional Owner
& Community
Risk: Uncertainty in
Delivering Impact
on Coral
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How direct is the path from this
Portfolio to improvement in our
impact on coral?
To what extent can this Portfolio
improve our ability to impact on coral
in the short-term?
To what extent does this Portfolio
enable a step-change in COTS
management?
To what extent does this Portfolio
provide positive outcomes for
Traditional Owners and communities?
To what extent is there certainty in
realising the desired outcomes from
R&D?

Survey Results – Relative Importance of Objectives

More
Alignment

Less
Alignment

More
Important

Less
Important

Prioritising Innovation Budget for Crown-of-Thorns-Starfish Management
The Outcome
Analysis Results – Ranking of Portfolios

Common Opportunities across Top 2 Portfolios

of ma possi le score with mean weights

Suppress 2025
outbreak

Prevent future
outbreaks

Base portfolio
highly aligned to both
(60% of budget)

Total cores as a

Early prediction, detection, and
response to primary outbreaks
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th est p on

Prediction
We will have gained
new knowledge of
when and where
outbreaks initiate.

Detection
We will have developed new
monitoring and surveillance tools
and a strategy to detect the early
stages of outbreak development.

Response
We will have improved tactical and strategic
modelling and a new information
infrastructure, enabling early response to preoutbreak populations using manual control.

BE-4
Initiation zone
demography

MS-6 / MS-8 TUVS

DSM-1 + DSM-9
Info infrastructure (enabler)
with risk & uncertainty

MS-7
TUV Image Processing

DSM-6
Regional modelling
(strategy- regional scale)

MS-1 Sampling Design

DSM-5
Reef-scale modelling
(strategy - reef scale)
DSM-12
Connectivity modelling

Case Study 2: Establishing Monitoring Priorities for Investment

The Challenge:

• A funding agency had significant funds to invest, but the combined project
costs exceeded the available funding

• A transparent and inclusive process was needed to prioritise projects that best
achieved Reef outcomes.

The Opportunity:

03 Case study 2

To effectively fill the gaps in monitoring and modelling activities and their
integration and application to decision-making to achieve the Reef 2050
outcomes, over time in the most efficient way.

Establishing Monitoring Priorities for Investment
The Approach:
Identification of monitoring gaps
(engagement, consolidation, definition of gaps with >30 Reef SMEs)

Understanding of the complex boundaries to be considered
(engagement and discussions on what was in and out of consideration)
Within boundaries
considered

Objectives

Indicators

Metrics

Data

Outside boundaries
not considered

Projects

Developing assessment criteria
Evaluation Criteria

Evaluation Criteria Question

Evaluation Criteria

Management Decisions

Useful for making management decisions

Sensitive

Reef 2050 Objectives

Fills a critical knowledge gap for assessing performance

Feasible

Integration

Identifies opportunities for integration

Scaleable

Fills critical gap related to predictive knowledge

Certainty
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Predictive

Evaluation Criteria Question
Fills a knowledge gap that is sensitive to pressures,
spatial gradients of changes
Feasible to implement in the funding cycle
Can be scaled up or down depending on funding
availability
Will successfully resolve the gap within the funding
cycle

Establishing Monitoring Priorities for Investment
The Approach:
Relative weightings established through expert elicitation

Communication of complex data across various uncertainties to reach a ranking

Maximum weighted score
Top ranked
projects

Average weighted score

Variables
Budget
cut-off
Minimum weighted score

Project characteristics
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Lower
ranked
projects

Establishing Monitoring Priorities for Investment
The Outcomes:

• Alignment among the
scientific, management and
policy stakeholders on top
twelve projects for
investment
• Presentation to the funder of
the investment priorities,
along with prioritisation
rationale
• Commencement of detailed
funding processes

03 Case study 2

Green = Top
ranked

Red = Low
ranked
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Case Study | RRAP – Modelling & Decision Support Capability Development
Situation
The Great Barrier Reef, a UNESCO World Heritage
listed environmental asset, contributing >$6bn a year
to the Australian economy, is under threat due to
climate change. The Aus. Government is investing
$ 0m on advancing R&D into ‘moonshot’ ideas that
can be deployed at scale to help save the GBR.
Complication
The GBR is a complex inter-connected system of
reefs, ecosystems, communities & industries.
Understanding the highly uncertain impacts of
climate change on this broad system is a challenge in
& of itself, let alone characterising the merits &
ecological and socio-economic value proposition of
untested interventions in order to make informed
decisions on acting given the inherent uncertainty.
Climate Change

Resolution

Adaptus currently leads the $20m Modelling &
Decision Support sub-program, leading a team of 40
scientists, engineers and economists from CSIRO,
AIMS, QUT and UQ in designing & developing an
operational system to inform ecological & socioeconomic understanding of the GBR and facilitate
decision making on R&D and deployment.

Ecological
Impact on
the GBR

Credible
Interventions

Social &
Economic
Impact
Deployment
Location &
Scale

Deployment
Cost

Intervention
Efficacy

Ecological
Benefit

Social &
Economic
Benefit

Intervention
Risk

Each dimension is subject
to deep uncertainty

Intervention
Selection &
Deployment

Case Study | GBRF – Research & Development Prioritisation Framework
of ma possi le score with mean weights

Situation

Total cores as a

The Great Barrier Reef Foundation are leading a
consortium of national science agencies and
academic institutions on a $15m R&D program to
deliver a step-change in the management of
detrimental Crown-of-Thorns-Starfish outbreaks on
the GBR. The program is tasked with identifying and
advancing innovations that improve prediction of,
detection of, and response to COTS outbreaks.

mpact

Complication

mpact Directness

mpact mmediac

o en T & omm
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ncertaint

Weight

The program consists of distinct and difficult to
compare opportunities across different areas of R&D,
with different levels of certainty, and potential
impact. Further, the list of opportunities identified far
exceeds the available program budget, therefore
requiring prioritisation.

tent

tep hange Poten al

Weights

Weights PA

Weights

A
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Resolution

Adaptus was asked to join the program mid-way
through the feasibility & design phase to review the
approach to investment prioritisation. Adaptus
identified opportunities to improve objectivity of the
existing decision-making process and increase buy-in
amongst the 50+ participants and stakeholders
involved in the program. Adaptus was then engaged
to lead the R&D prioritisation including development
& facilitation of the prioritisation process.

est p on

nd est p on

rd est p on

th est p on

th est p on

th est p on

th est p on

Achieving a commitment to action = primacy of people, then process, then
knowledge, then tools

Problem or Opportunity

*

Relevant Process

Relevant
People

Relevant
Information

Relevant
Tools

Quality Decisions

Commitment to Action
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* Adapted from Sivapalan, M. and Bowen, J., (2020). Decision frameworks for restoration & adaptation investment – Applying lessons from asset-intensive
industries to the Great Barrier Reef. PLoS ONE 15(11): e0240460. https://doi.org/10.1371/journal.pone.0240460.

