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Presenter
Presentation Notes
The picture in the opening is a print 1902 by albert Robida, which shows a futuristic view of Paris in year 2000, I used this picture because I thought it can be an example of how limited our knowledge and imagination can be from things that can happen in the future in reality. Therefore, effective planning for the future needs that we challenge stakeholders’ current  assumptions and finds ways to consider potential surprises and shocks.
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“We aimed to develop a general framework

Our vision

Presenter
Presentation Notes
The project aimed to develop a general framework that can be applicable both applicable in our case studies and across Australia, 
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“We aimed to develop a general framework for 
charting pathways to sustainability

Our vision

Presenter
Presentation Notes
for charting pathways to sustainability, we wanted to recommend a sequence of short term urgent actions and long-term high investment actions for achieving the SDGs
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“We aimed to develop a general framework for 
charting pathways to sustainability to futureproof 
local communities

Our vision

Presenter
Presentation Notes
to future proof local communities against human and climate driven uncertainties, such as impact of climate change, bish fire, drought, and other extreme wehather conditions.
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“We aimed to develop a general framework for 
charting pathways to sustainability to futureproof 
local communities, using computer modelling and 
participatory approaches”

Our vision

Presenter
Presentation Notes
Using state of the art techniques, a mix of computer modelling and participatory techniques for different benefits that  they can offer
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Reviewing the state-of-the-art knowledge in 
local sustainability

Developing adaptive pathways in the Forrest 
community

Developing adaptive pathways in the 
Goulburn-Murray region

Developing and communicating a general 
framework for designing sustainability pathways

Goal 3

Goal 2

Goal 1

Goal 4

Our goals

Presenter
Presentation Notes
This broad vision was translated into four goals
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The state-of-the-art knowledge in local 
sustainability

Developing adaptive pathways in the Forrest 
community

Developing adaptive pathways in the 
Goulburn-Murray region

Developing and communicating a general 
framework for designing sustainability pathways

Goal 3

Goal 2

Goal 1

Goal 4

Presenter
Presentation Notes
Goals 2 and 3 are case specific, we want to develop pathways in certain regions we want to address specific real-world problems that communities are facing.
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Reviewing the state-of-the-art knowledge in 
local sustainability

Developing adaptive pathways in the Forrest 
community

Developing adaptive pathways in the 
Goulburn-Murray region

Developing and communicating a general 
framework for designing sustainability pathways

Goal 3

Goal 2

Goal 1

Goal 4

Presenter
Presentation Notes
Goals 1 and 4 aim to make contributions to the broader field of sustainability science by creating more general knowledge that can be used by other people, in other case studies as well.What we would like to do in the next 40, 45 mins is to give you an overview of progresses we have made so far across these goals. I would like to give the update of on our progress in Goal 1 and 4, and then the rest of our team will cover progress on other goals.
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Goal 1

We investigated effective approaches for 
grassroots transformative change for local 
sustainability. 

Reviewing the state-of-the-art knowledge in local sustainability

Presenter
Presentation Notes
Starting with the first goal,Despite the many past experiences in working towards sustainable development in cities, communities, private businesses, effective approaches for achieving sustainability at local level, for mobilising grassroot transformative change have been systematically explored.To cover this gap we undertook a review of existing experiences and tried to synthesise the quality of effective approach, a research agenda for accomplishing the global SDGs from the bottom-up.



Scientific literature
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A meta-synthesis across the 
scientific articles (abstracts):

• 2017–2019

• 4200 publications 

Findings:

• Cross-sectoral SDGs are 
critical.

• Consistent incorporation of 
local sustainability across 
all SDGs required.

Presenter
Presentation Notes
We first looked at academic literature, we undertook a systematic search of the most recent publications (2017-2019) which resulted in a total of more than 4200 articles. 



Scientific literature
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SDGs 
colour code 
for the 
word-clouds

A meta-synthesis across the 
scientific articles (abstracts):

• 2017–2019

• 4200 publications 

Findings:

• Cross-sectoral SDGs are 
critical.

• Consistent incorporation of 
local sustainability across 
all SDGs required.

Presenter
Presentation Notes
We first looked at academic literature, What we wanted to learn was to know to what extent scientific literature has local sustainability in relation to SDGs and what SDGs at the local scale have  been more important than others.We undertook a systematic search of the most recent publications (2017-2019) which resulted in a total of more than 4200 articles. Given the large database of articles to review, we used some computer-based text mining algorithms, we clustered the documents based on similarity of their contents and then showed the popularity of topics within each cluster to identify what trends we observe in the literature.It was quite interesting to see how this topic is discussed in the literature, for example, two findings we had: There have been much emphasis on cross-sectoral SDGs like supporting institutions (SDG 16) and partnerships between stakeholders (SDG 17). These goals are important because they can play a more critical role in the SDG framework as they interact with the rest of SDGs and are crucial in laying the groundwork for a sound governance structure for the fulfilment of other goals.. We learned we need to reflect governance, policy, and planning aspect in the design of effective local sus approachWithin the sectoral SDGs, local sustainability has been discussed in some areas such biodiversity and land and forest, energy or tourism, which are perhaps easier to be linked to the authory of local government, or in terms of data, compared to things to the sectoral SDGs that are usually treated at state, or national level, such as health and well being. This signals a perhaps a lack of the consistent incorporation of local approach across the SDGs. 



Best policy 
practices
Started by Local Agenda 
21 (LA21), we identified 
55 initiatives on local 
sustainability.

Policy initiatives have 
evolved gradually:
 Resources
 Agenda
 Scope

Presenter
Presentation Notes
We also undertook a similar review, but this time, in policy initiatives. We wanted to know how the approach in policy initiatives has grown over the years, from early LA 21 in 1992 so far.We identified 55 docs that discussed local sustainability at different scales local communities, government, cities and businesses, and we identified three general trends: level of resource they provide, the type of goals they aim to achieve, and the scope of the change that they look at.



Best policy 
practices
Started by Local Agenda 
21 (LA21), we identified 
55 initiatives on local 
sustainability.

Policy initiatives have 
evolved gradually:
 Resources
 Agenda
 Scope

Navigating the 
overarching 

process

Toolkits to assist with 
implementation

Serving socio-
economic-political 

priorities

Supporting a 
balanced 
representation of 
sustainability goals

Focusing on 
capability 

building in local 
authorities

Facilitating multi-
sectoral 
collaborations in 
communities, cities, 
and businesses

Resource

Agenda

Scope

Presenter
Presentation Notes
Resource: from high-level frameworks highlighting urgencies to more practical tools for implementationAgenda: from integrating what exist at global into local plan with more socio-economic-political priorities, to shaping transformative agenda from the bottom with a balanced representation of sustainability goals.Scope: focusing on capacity building in local authorities and government agencies to fostering multi-stakeholder collaborations across scales communities, cities and businesses.We also identified the challenges the policy initiatives had and the solutions that advances in scieecens have proposed to deal with these challenges, we tried to synthesize an agenda for local sustainability research, type of features that our approach need to have
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Downscaling: Identify and prioritise global SDGs 
according to the community’s needs

Trade-offs: Design effective trade-offs across 
competing, divergent local needs

Stress-testing: Remain adaptive in response to 
future instabilities

Viable approaches to local sustainability

Presenter
Presentation Notes
Downscaling: we need to identify, prioritise, and translate the global (or national) goals into a set of locally-relevant and measurable targets and indicators for a given context. Different communities have different priorities and they don’t need to address every SDGs. Local sustainability canot be a generic concept, it needs to be defined in relation to a context. Trade-off: ‘Community’ is not a homogenous  and there are often competing—social, economic, and environmental priorities among individuals and stakeholder groups. We therefore need to navigate diverse agendas, tensions, ensure all voices are heard equally and we need to use the best techniques to achieve right trade-offs. Uncertainty: The future is subject to deep uncertainty such as the discontinuity of financial resources and instability of political support that may disrupt the achievement of the SDGs. Effective approaches are those that stress test solutions and recommendation under the future deep uncertainties and can consciously monitor the changing circumstances and signal when we need to adapt our strategy to appropriately respond to a change in the  environment. The question is that how to implement these qualities, how can we realise these features in practice. This leads us to the other goal of this project.
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Goal 4

We developed a unifying framework to guide how 
scientists and stakeholders for co-creating viable 
sustainability pathways.

Developing a general framework for designing 
sustainability pathways

Presenter
Presentation Notes
Our framework is going to work based on integration of various participatory and computational methods in developing pathways, but looking at the literature, effective ways for engagement with stakeholder is a contested topic among researchers.



Pathways 
selection

Actions 
evaluation

Actions 
formulation

Scenario 
framing

Target 
settingVisioning

Implementation 
& Monitoring

Dynamic 
adaptive plan

Contingency 
planning

Monitoring 
system

Contextual 
analysis

To identify the ‘robust’ pathway(s) 
among generated pathways

To envision a ‘desirable’ future 
based on local needs and priorities

To  identify ‘uncertain factors’ and 
enumerate future transient ‘scenarios’

To  identify ‘vulnerabilities’, 
‘opportunities’, and ‘tipping 
points’ of current actions

To assemble a set of short- and long-
term ‘actions’ to cover the gaps and 
meet targets

To summarise actions, pathways, and 
logical transfer points between pathways 

To identify ‘signposts’ and ‘triggers’ 
that signal for adaptation

To assess ‘tipping points’ where 
actions would fail to meet targets

To generate ‘pathways’ towards 
targets from sequences of actions

To provide directions for further 
adaptation in response to 
monitoring signals

Review & 
reassess

Pathways 
assembly

Problem 
analysis

To identify ‘locally-relevant goals’ and set 
measurable ‘targets’

Reassess

To implement the plan and 
monitor if modifications are required

Reassess

Reassess

Overview of steps in co-developing pathways

16

Presenter
Presentation Notes
We initially defined different steps in developing pathways from agenda setting to proposing and evaluating solutions to monitoring and contingency planning...depending on the step, we may end up with different ways of engaging with stakeholders. 
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73%

63%

23%

60%

58%

20%

40%

47%

43%

40%

Viewpoints of experts about 
the co-development of pathways

Survey views of 20 practitioners on method combination. The percentage shows the 
combined role for participation and participation supported by models.

Presenter
Presentation Notes
We ha da workshops with practitioners and ask them what they think about co-developing pathways and the level of engagement with stakeholders across steps.Despite the general agreement on a balanced combination of both participation and modelling, we see variations across steps and also disagreement about the specific methods to achieve these goals, and tis is driven by disciplinary traditions, etc.To address this challenge and to work out how to work with stakeholder, less biased to preferences of researchers, but aligned with the actual capabilities of methods and characteristic of context, we identified…. 
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• Level of participation
• qualitative vs. quantitative 

A total of 43 methods identified across 
sciences for developing pathways.

Methods for co-developing 
pathways

Methods are compared 
based on:
• Decision problem
• Analytical approach
• Role of modelling
• Role of participatory
• Examples 

System Dynamics 
modelling

Transitions modelling

Agent-based 
modelling

Integrated 
assessment modellingBayesian networks 

analysis

Scenario discovery
Statistical analysis
Econometric 
analysis
Time series analysis

Biophysical 
modelling

Sensitivity analysis

(Robust) 
optimisation

Life Cycle Assessment 
Input-output analysis

Cost-benefit analysis
Network Analysis
Story-and-Simulation Decision tree 

analysis

Multi-Criteria 
Decision Analysis

Participatory GIS 
Crowdsourcing

Deliberative mapping
Causal loop diagram

Q methodology

Narrative analysis

Fuzzy cognitive 
mapping

Literature review
Content analysis

Observation

Crossover points 
analysis

Cross-Impact-
Balance analysis

Open space
Facilitation

Visual representation
Rich pictures

Sociotechnical 
Imaginaries

SWOT 
analysis

Interviews

Surveys

Role playing games

Cognitive 
mapping

Brainstorming

Cultural consensus 

Le
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f 
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rm
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Level of 
participation

Q
ua

lit
at

iv
e

Limited Intensive

Q
ua

nt
ita

tiv
e

Se
m

i-q
ua

nt
ita

tiv
e

Moderate

Presenter
Presentation Notes
We also surveyed methods for stakeholder engagement from the literature and reviewed 43 methods in arrange and created a taxonomy of these methods and compared and contrasted their qualities under different conditions. 



19

Outcome-oriented factors 
represent the analytical 
objectives 

Research-oriented factors 
represent the scientific rigour of 
methods and the availability of 
resources for a specific context 

Stakeholder-oriented factors 
represent stakeholder 
characteristics and their 
requirement

Selection criteria for 
choosing suitable methods

O
ut

co
m

e-
or

ie
nt

ed
An

al
yt

ic
al

 o
bj

ec
tiv

e

Agenda setting to develop a vision and downscale 
global goals
Exploring scenarios to generate and identify 
important future uncertainties
Analysing solutions to formulate policies and 
evaluate their effectiveness
Understanding the system to analyse complex 
real-world interactions
Vulnerability analysis to stress test policies under 
uncertainty

Ty
pe

 o
f r

es
ul

ts

Working with quantitative indicators in form of 
numerical value and descriptive statistics
Working with qualitative indicators in form of 
pattern, ranking,  quality, and storyline
Capturing system details to represent 
heterogeneities instead of pre-mature aggregation
Easy communication of results for 
understandability with minimum misinterpretation

Re
se

ar
ch

-o
ri

en
te

d Pr
ob

le
m

 
ch

ar
ac

te
ris

tic
s

Dealing with high problem complexity in form of 
feedback interactions, conflicting trade-offs
Dealing with high problem uncertainty in form of 
limited knowledge/agreement about the system

R
es

ou
rc

es
Working under limited data availability and 
access to information
Building on existing participatory experience in 
form of qualitative skills
Building on existing computational experience
in form of modelling skills
Working under limited hardware and software 
access in form of technical/model fidelity

St
ak

eh
ol

de
r-

or
ie

nt
ed

Ty
pe

 o
f s

ta
ke

ho
ld

er
s Engaging with cross-sectoral actors brought 

together by geography and community interest

Engaging with single sector practitioners (e.g., 
water practitioners, engineers, etc.)

Engaging with policymakers who may not be 
directly involved in the on-ground management

Pa
rti

ci
pa

tio
n 

tim
in

g

Enabling front-end participation by engaging 
from the early stage (e.g., problem definition)

Enabling back-end participation by engaging 
towards the end (e.g., validation)

En
ga

ge
m

en
t t

yp
e

Extracting information from stakeholders (e.g., 
interviews) 

Creating co-learning between stakeholders to 
exchange knowledge (e.g., focus group)

Co-design/managing with stakeholders in 
decision-making 

St
ak

eh
ol

de
r 

ch
ar

ac
te

ris
tic

s

Working under stakeholder fatigue in form of 
unwillingness to participate

Working under limited strategic thinking 
maturity when stakeholder knowledge is limited

Coping with divergence of values in form of 
disagreement and plurality of views

Co-creating buy-in and ownership of results to 
support the implementation of the results

Presenter
Presentation Notes
The choice of method for stakeholder engagement can be influenced by several inter-related selection criteria. We identified 27 selection criteria and grouped them into different categories.
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Assessing method 
capabilities under criteria

Presenter
Presentation Notes
The choice of method for stakeholder engagement can be influenced by several inter-related selection criteria. We identified 27 selection criteria and grouped them into different categories.
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Goulburn Murray (SDG2) Forrest/Otways (SDG3)

Selecting methods for the case studies
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Presenter
Presentation Notes
We undertook While the role of stakeholder engagement through participation-focused and primary qualitative methods was identified significant in the case of Forrest/Otways (SDG 2), research-focused and primarily quantitative methods played a crucial role in the case of Goulburn Murray (SDG 3). This methodological variation can be attributed to different contexts of the sustainability goals in the two cases, characterised by the types of sustainability indicators, the availability of models and datasets, level of stakeholder fatigues etc.On the other hand, in the context of health and well-being (SDG 3), the interest in qualitative indicators along with the community’s willingness for engagement, supported the used of participation-focused and qualitative methods. 
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Goulburn Murray (SDG2) Forrest/Otways (SDG3)

Effective methods vary across cases and one-
size-fits-all solutions are not feasible.

The development of pathways requires 
context-specific method integration. 

Selecting methods for the case studies
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e.moallemi@deakin.edu.au
@EnayatMoallemi

Comments

www.localsdgs.org

Presenter
Presentation Notes
We undertook While the role of stakeholder engagement through participation-focused and primary qualitative methods was identified significant in the case of Forrest/Otways (SDG 2), research-focused and primarily quantitative methods played a crucial role in the case of Goulburn Murray (SDG 3). This methodological variation can be attributed to different contexts of the sustainability goals in the two cases, characterised by the types of sustainability indicators, the availability of models and datasets, level of stakeholder fatigues etc.On the other hand, in the context of health and well-being (SDG 3), the interest in qualitative indicators along with the community’s willingness for engagement, supported the used of participation-focused and qualitative methods. 
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Presenter
Presentation Notes
What we did in the first year was mostly qualitative, semi-quantitative. But the project has also a strong a modelling components. So how we transition from the first year to the second year.
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Problem 
definition

System 
conceptualisation

Model 
formulation

Simulation

Figures: Courtesy of the Felix Model

How to model 
the SDGs?

Presenter
Presentation Notes
The model development process, which does not include the analytical component part of the study.
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Problem 
definition

• Water scarcity
• Increasing risk of bushfires
• Increasing energy demand
• Regional economy 
• Etc.

What are the priority challenges that each 
community is facing? 

Presenter
Presentation Notes
First of all, we identified the issues of primary concerns to each community, through engagement and review of documents.
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System 
conceptualisation

Figures: Courtesy of the Felix Model
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System 
conceptualisation

Figures: Courtesy of the Felix Model
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Available
Water

Resources
Used Water
Resources

Recovery of Used
Water Resources Rate

Industrial Water
Withdrawal Rate

Non Recoverable
Water Consumption

Rate

Water Supply
Rate

Agricultural Water
Withdrawal Rate

Domestic Water
Withdrawal Rate

Drought Out

Figures: Courtesy of the Felix Model

Model 
formulation
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Available
Water

Resources
Used Water
Resources

Recovery of Used
Water Resources Rate

Industrial Water
Withdrawal Rate

Non Recoverable
Water Consumption

Rate

Water Supply
Rate

Min Water
Withdrawal Time

Max Water
Withdrawal Rate

Industrial Water
Withdrawal

Fulfillment Rate

Industrial Water
Withdrawal

Fulfillment Factor

Desired Available
Water Resources

Water Safety
Stock Coverage

Available Water
Resources
Adjustment

Available Water
Resources Adjustment

Time

Desired Water
Supply Rate

Water
Consumption
Adjustment

Agricultural Water
Withdrawal Rate

Domestic Water
Withdrawal Rate

Agricultural Water
Withdrawal

Fulfillment Rate

Agricultural Water
Withdrawal Fulfillment

Factor

Domestic Water
Withdrawal

Fulfillment Rate

Domestic Water
Withdrawal

Fulfillment Factor

<Industrial Water
Demand>

<Agricultural
Water Demand>

<Domestic Water
Demand>

<Max Water
Withdrawal Rate>

<Max Water
Withdrawal Rate>

<Total Water
Demand>

<Industrial Water
Withdrawal Rate>

<Agricultural Water
Withdrawal Rate>

<Domestic Water
Withdrawal Rate>

<Recovery of Used
Water Resources

Rate>

Water Supply
Fulfillment Rate

Water Supply
Fulfillment Factor

Reliable
Water
Supply

INIT Reliable
Water Supply

Net Change in
Reliable Water

Supply

Impact of Climate
Damage on Reliable

Water Supply

Min Reliable Water
Supply Decrease Time

Drought Out

Agricultural Water
Withdrawal Rate no

Drought

<Agricultural Water
Withdrawal Rate no

Drought>

<Agricultural Water
Withdrawal Rate>

Additional Change in
Reliable Water Supply

Extreme Drought

<Climate Damage
Fraction>

Figures: Courtesy of the Felix Model

Model 
formulation
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