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Abstract

Globally, water governance struggles to reconcile increased demands on water resources with climate change—induced
reductions in supply, making climate adaptation in water governance a pressing concern. The Resist-Accept-Direct (RAD)
framework has emerged as a climate adaptation tool designed to help make adaptation decisions. However, there is limited
understanding of social and political factors, which are critical in driving RAD decisions. This paper explores how com-
munities are employing RAD to make climate adaptation decisions, using a case study of the Goulburn-Murray Resilience
Strategy (the Strategy); a community-led strategy that uses a version of the RAD framework to build regional resilience
in the Goulburn-Murray Irrigation District (GMID) in Australia’s Murray-Darling Basin (MDB). The Strategy focuses on
building socio-economic, rather than ecological, resilience, making this research a valuable contribution to RAD literature.
To apply the RAD framework to socio-economic adaptation, we adapted the framework to include IPCC language around
incremental, transformational, planned, and autonomous adaptation. With the GMID considered a leader of resilience think-
ing in Australia, the Strategy may help decision-makers address water overallocation and contested governance in the MDB,
and provide lessons for water governance globally. Data analysed from 20 semi-structured interviews with people involved
with the Strategy revealed two main findings: (1) Communities and governments prioritise different actions under the RAD
framework. Governments, particularly at the state level, preference incremental planned adaptation to maintain the status quo
(resist), over incremental autonomous adaptation to changing conditions (accept), and transformational planned adaptation
at various scales (direct). (2) Community and government actors perceive that factors driving governments’ preference for
incremental-resist adaptation include electoral short-termism, linear planning, and conservative government culture.

Keywords Water governance - Climate change - Community adaptation - Socio-economic adaptation - Resist-Accept-
Direct framework

Introduction

Globally, water governance faces the challenge of climate
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Resist-Accept-Direct (RAD) is one such tool, which pro-
vides a simple decision framework to navigate adaptation
decisions in the context of uncertain futures (Clifford et al.
2022; Lynch et al. 2022; Schuurman et al. 2022). However,
RAD has almost exclusively been used in the context of
ecological adaptation decisions, despite the potential for it
to assist with social and economic adaptation. Literature on
RAD has also, until recently, been largely absent in water
governance contexts (see for example Ward et al. 2023).
That social and political factors affect climate adaptation
decisions is now well-recognised (Eriksen et al. 2015;
Wyborn et al. 2015, 2023), and emerging literature dis-
cusses the personal, institutional, and cultural factors that
shape adaptation decisions made using the RAD framework
(Clifford et al. 2022). However, examining why decision-
makers may preference certain RAD options over others is
still largely conceptual. This research seeks to address this
gap by answering the research question “why do decision-
makers preference certain RAD options?”, using empirical
data of decision-makers in Australia’s Murray-Darling Basin
as a water governance case study. For the purposes of this
research, we use the term “RAD decisions” to refer to adap-
tation decisions made using the RAD framework.

Australia’s Murray-Darling Basin (MDB) is home to
2.4 million residents, over 50 First Nations, nationally and
internationally significant wetlands, endangered species, and
produces 40% of the nation’s agricultural output (Murray
Darling Basin Authority (MDBA 2023). However, water has
been over-allocated for consumptive use, resulting in signifi-
cant ecological degradation (Bouckaert et al. 2021), while
climate change is driving an overall decline in rainfall, plac-
ing increasing pressure on consumptive and environmental
water resources (Pittock 2019). The Basin crosses five juris-
dictions, exacerbating contestation and resulting in inter-
governmental and interagency conflict (Connell 2011). The
complexity of Basin governance means that no single actor
has the resources to generate solutions, requiring approaches
that involve all potential governing actors (Abel et al. 2016).
Further, there are calls for the Basin’s governing bodies to
better adapt the Basin to climate change (Alexandra and
Rickards 2021; Prosser et al. 2021; Colloff and Pittock 2022)
and empower communities to address governance challenges
and trade-offs (Alexandra 2017; Grafton et al. 2020).

The Goulburn-Murray Irrigation District (GMID) is the
largest irrigation district in the MDB (State Government
of Victoria 2023). It has been home to significant think-
ing and practice related to the ideas of resilience (Walker
et al. 2009; Abel et al. 2016), most recently manifesting in
The Goulburn-Murray Resilience Strategy (hereafter the
“Resilience Strategy” or “Strategy”’). This community-ini-
tiated strategy aims to build the GMID’s socio-economic
resilience in collaboration with local, regional, and state
governments. The Strategy was launched in December
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2020 and the Resilience Strategy Taskforce (hereafter the
Taskforce), responsible for implementation, was formed
in December 2021. The Strategy involves a wide range of
actors from community to state government with a socio-
economic adaptation focus and employs a framework simi-
lar to RAD, making it an ideal case study through which
to examine the preferences for RAD decisions. We inter-
viewed 20 people who were either involved in the creation
or implementation of the Strategy. This research did not
seek to assess whether this is an objectively “good” strat-
egy, but rather focused on understanding the governance
challenges faced when implementing the strategy, and what
can be learned about RAD decision-making in a water gov-
ernance context.

Literature review

Climate adaptation is “the process of adjustment to actual
or expected climate and its effects, in order to moderate
harm or exploit beneficial opportunities” (Intergovernmen-
tal Panel on Climate Change 2022). Adaptation governance
refers to the processes, policies, and structures that shape
adaptation decisions (Wyborn et al. 2015). Numerous pro-
cesses, tools, and concepts are emerging to support adapta-
tion governance, including a group of frameworks that high-
light different options in the face of change. This includes
the Resist-Accept-Direct (RAD) framework (Clifford et al.
2022; Lynch et al. 2022), the Resistance-Resilience-Trans-
formation framework (Peterson St-Laurent et al. 2021), and
Resistance-Resilience-Response framework (Millar et al.
2007). These frameworks have slight variations; however,
for the purposes of this paper, we will refer to all as “RAD
frameworks”. RAD frameworks emerged from the United
States as assessment tools to assist natural resource manag-
ers face dramatic ecological change using a continuum of
adaptation actions (Clifford et al. 2022; Lynch et al. 2022).
This continuum is broadly defined in Fig. 1.

To date, RAD literature has focused on adaptation deci-
sions concerning ecological systems in natural resource
management, with very limited research into how RAD
could be applied to socio-economic adaptation in broader
social contexts (Peterson St-Laurent et al. 2021; Clifford
et al. 2022; Lynch et al. 2022; Magness et al. 2022; Schuur-
man et al. 2022). Similar to the complexity uncovered when
social scientists adapted the concept of resilience from
ecological applications to socio-economic ones (Stone-
Jovicich et al. 2018), our research found that applying the
RAD framework to Social Ecological Systems (SES), rather
than ecological systems, required a greater level of nuance.
SES are interdependent and linked social and ecological sys-
tems that are nested across scales and highlight the complex
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Fig. 1 (1) Resisting change to maintain current or historically defined
conditions (resist); (2) accepting change with no or little intervention
to prevent or direct it (accept); and (3) shaping management pathways
to achieve desired conditions (direct). Figure adapted from Schuur-
man et al. (2022)

relationship between people, ecosystems, adaptive manage-
ment practices, and institutions (Colding and Barthel 2019).

The IPCC (2022) distinguishes between autonomous
adaptation, which is an unconscious shift in response to
changing conditions, often by individuals; and planned adap-
tation, which is a deliberate decision based on awareness
of changing conditions and the need for action to achieve
a desired state, often by policymakers. The IPCC (2022)
also distinguishes between incremental and transformational
adaptation: incremental adaptation maintains the essence
and integrity of a system or process at a given scale, while
transformational adaptation changes the fundamental attrib-
utes of SES. To expand the conceptual framing of RAD,
we combined these IPCC adaptation terms with the original
RAD framework in Fig. 2 to illustrate how RAD can be
applied to social and economic adaptation.

The variation and scale of action by different actors across
SES means the zones of the adapted RAD framework may
overlap. Each zone is described as follows.

The blue zone: The inevitability of changing conditions
means that incremental adaptation is required to maintain
the essence and integrity of a system at a given scale. While
this could be done by individuals, the intensity of interven-
tion required in most situations means it is more likely to be
planned adaptation by policymakers.

The red zone: An “accept” decision at a national, state, or
regional level is a low level of intervention that allows the
system to drastically change. However, incremental adap-
tation would likely occur at a local or individual level to
retain values while there is a dramatic deviation of the SES
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Fig.2 The adapted Resist-Accept-Direct (RAD) framework which
combines the IPCC adaptation terms of incremental, transforma-
tional, planned, and autonomous adaptation with the common RAD
framework

from historical conditions. This incremental adaptation does
not necessarily have to be autonomous, as an accept deci-
sion at higher level of government could be accompanied by
planned adaptation support for local regions and individuals.

The green zone: Transformational adaptation is desired
and planned. This could occur independently by national,
state, or regional policymakers (without local or individual
support) or conversely, solely at a local or individual level
(although given the intensity of intervention required this is
unlikely). However, transformational planned adaptation at
various scales is most likely to occur where responsibility is
shared by individuals and policymakers at all levels.

The RAD framework assumes that climate change is
causing such dramatic change to SES, that reversing cli-
mate change impacts to approximate pre-disturbance condi-
tions is no longer possible, and that adaptation with a goal
of preserving values will achieve more positive outcomes
(Morton and Magness 2020). A key tenet of RAD is that all
three response options are explicitly considered in light of
desired future conditions, which sets RAD apart from pre-
vious decision-making practices that tend to resist change
(Clifford et al. 2022). Climate adaptation often requires
trade-offs and creates winners and losers, as it will in the
MDB, and is therefore inherently normative. As others
have argued before, we suggest that these decisions require
explicit conversations around values to understand “what
does a desirable future look like, and for whom?”, “how can
adaptation be just?”, and “what trade-offs should be made?”.

Siders and Pierce (2021) argue that adaptation decision-
makers are faced with a plethora of decision-making frame-
works, most of which are complex, rigorous, and seek to be
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“rational”, but argue there is little evidence that using such
frameworks lead to better outcomes than would otherwise
have been achieved. Although the application of RAD can be
complex, the simple heuristic of “Resist, Accept or Direct”
provides a communication tool for facilitating conversations
around values and highlighting that direct responses can pre-
serve values despite SES undergoing transformative change.
RAD is relatively new to both Australia and the Basin and as
the application of the framework moves from the academic
literature into decision-making practices, it is important for
empirical research to examine how it is being adopted in
practice, and to what effect.

Adaptation is impacted by interacting social, political,
and economic forces (Eriksen et al. 2015; Wyborn et al.
2015), as are adaptation tools such as RAD frameworks.
Clifford et al. (2022) examined the social and political fac-
tors influencing RAD decisions, as “ultimately, RAD deci-
sions are judgements made by people, who are influenced
by personal, institutional, and cultural factors, requiring
a range of social science perspectives to understand how,
when, and why decisions are made” (Clifford et al. 2022:
57). The IPCC emphasises that the interplay between top
down (institutional) and bottom up (community) processes,
and multiscale interaction at local, regional, national and
international levels are critical in assessing adaptation pro-
gress (IPCC WGII AR6 Chapter 17). Despite this, exam-
ining the organisational and institutional context in which
RAD decisions are made and actions are implemented is
an emerging research area. Existing literature has been
mostly conceptual, with case studies or research grounded
in participants’ experiences largely absent and there is little
knowledge about what challenges decision-makers will face
when applying RAD to socio-economic contexts (St-Laurent
et al. 2021; Clifford et al. 2022; Lynch et al. 2022; Magness
et al. 2022; Schuurman et al. 2022). We consider these issues
through a qualitative case study design of a community-led
regional strategy that uses a variation of the RAD frame-
work to improve socio-economic resilience in the context
of climate change.

As a result of historically poor community consultation
in the MDB (Alston and Whittenbury 2011; Alston et al.
2016), there is a drive to effectively engage communities in
water reform and climate adaptation efforts (Murray Dar-
ling Basin Authority (MDBA), 2021), alongside calls for
greater empowerment of Basin communities (Tan and Auty
2017; Alexandra 2019; Grafton et al. 2020). Empowerment
of communities is heralded as a means to address power
disparities, navigate social judgments, and make difficult
trade-offs in divided societies (Curato et al. 2017; Ercan
et al. 2019). Scholars have suggested that climate change
will exacerbate existing governance challenges and trade-
offs in the MDB (Alston and Whittenbury 2011; Marshall
and Alexandra 2016; Alexandra 2017; Tan and Auty 2017,
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Bell 2022), with some calling explicitly for empowerment
of local communities to address these trade-offs (Alexan-
dra 2019; Grafton et al. 2020). We contribute to emerging
research on the governance context of RAD by examining
the organisational and institutional factors influencing RAD
decisions using the case study of the highly politicised Mur-
ray-Darling Basin.

Case study and methods

The Murray-Darling Basin and Goulburn-Murray
Irrigation District

Known as Australia’s “food bowl”, the MDB produces 40%
of Australia’s agricultural production and contains over
9200 irrigated agricultural businesses (Abel et al. 2016;
Murray Darling Basin Authority (MDBA), 2020). The
MDB also contains a vast network of waterways, flood-
plains, and wetlands, and is home to 35 endangered animal
species (Murray Darling Basin Authority (MDBA), 2020).
Water in the MDB has been over-allocated for consump-
tive use, resulting in a series of drought-induced ecologi-
cal crises (Grafton and Connell 2011). Efforts to share the
MDB’s waters across five states and territories have led
to intergovernmental and interagency conflict since Fed-
eration (Connell 2011). In the most recent phase of water
reform, the Water Act 2007, the Murray Darling Basin Plan
2012 (hereafter the Basin Plan), and the Murray Darling
Basin Authority (MDBA) were created to address failing
co-operative governance arrangements, over-extraction of
water, and associated ecological degradation (Carmody
2013; Marshall and Alexandra 2016). However, these
reforms have not ended conflict in the Basin, despite power
being shared between the Commonwealth (national), and
state and territory governments of Queensland, New South
Wales, Victoria, South Australia, and the Australian Capi-
tal Territory. Some scholars argue the Basin Plan does not
sufficiently address climate change and current environ-
mental watering programs are achieving limited outcomes
(Alexandra 2017, 2020; Colloff and Pittock 2022).

The Goulburn-Murray Irrigation District (GMID) in
northern Victoria and the southern MDB (Fig. 3) is Aus-
tralia’s largest irrigation district, producing a wide range
of agricultural commodities, including dairy, cropping,
horticulture, beef, and sheep (Rothenburg 2021). Cropping
is the most extensive land use by area (Goulburn Broken
Catchment Management Authority (GBCMA) (2021a)) and
is characterised by large paddocks of flat land (Fig. 4). The
GMID has encountered many challenges, including salin-
ity, drought, and growing farm debt (Walker et al. 2009).
Climate change in the GMID will likely result in a warmer,
drier region driven by increased temperature and rainfall
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Fig.3 Map of the Murray-
Darling Basin showing the
Goulburn-Murray Irrigation
District. Source: Licensed from
the Murray—Darling Basin
Authority under a Creative
Commons Attribution 4.0 Inter- e
national Licence

The Goulburn
Murray Irrigation
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variability (Murray Darling Basin Authority (MDBA),
2020). Basin Plan water recovery has also impacted the
GMID, reducing the total available water by over 300GL
(20% reduction) and resulting in a loss of $525 million per
year (RM Consulting Group (RMCG), 2016). Consequently,
communities and entities in the GMID, such as the Goul-
burn-Broken Catchment Management Authority (GBCMA),
are engaging with climate adaptation frameworks to address
these challenges (Goulburn Broken Catchment Management
Authority (GBCMA), 2021b).

— —  state border
main rivers
C:S Basin Plan regions - Murrumbidgee irrigation district

- Riverland irrigation districts - Macquarie Valley irrigation district

- Sunraysia irrigation district - Namoi irrigation district

- Goulburn-Murray irrigation district - Gwydir irrigation district

I NSW Central Murray irrigation districts [l Border Rivers irrigation district
- Lower Balonne irrigation district

Lachlan irrigation district SA Below Lock 1 irrigation district

The Goulburn-Murray Resilience Strategy

The Goulburn-Murray Resilience Strategy (Goulburn
Regional Partnerships 2020) emerged from community
concerns about projected declines in water availability due
to climate change. The Resilience Taskforce includes com-
munity and government members tasked with implementing
the Resilience Strategy. At the time of research, the Task-
force comprised 20 members: 9 community members, 3
members from Victoria’s Regional Partnerships program,
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Fig.4 A ploughed paddock
typical of the large, flat pad-
docks in the GMID (author’s
image)

4 organisational members (regional statutory bodies), and
4 state government members, plus a secretariat of 3 people.

The Strategy presents the “persist, adapt, transform”
(PAT) framework (Fig. 5), akin to RAD frameworks, to
highlight different layers of governance that shape deci-
sion-making in the context of climate change. “Adapt” and
“accept” are more similar than they initially appear when
accept is considered incremental autonomous adaptation
to changing conditions (Fig. 2). The Strategy draws on the
“iceberg model”, a tool commonly used in systems thinking
to illustrate the patterns of behaviour, structures, and mental
models that underlie events. The Strategy’s iceberg model
seeks to highlight that deeper-level concepts are harder to
recognise and require structural adjustment to change, yet

Assets, shocks
and events

Patterns and processes

Systemic structure

World view / paradigm

WY04SNVYL

form the foundations for concepts towards the tip of the
iceberg. The Strategy focuses on the adapt and transform
segments “below the waterline” of the iceberg, and argues
that working in the persist segment fails to address the
underlying patterns, processes, and systemic structures that
will enable the GMID to adapt and transform in the face of
change (Goulburn Regional Partnerships 2020).

There are some differences between the Strategy’s con-
ception of the PAT framework and the RAD framework,
namely that PAT implies adapt is necessarily harder to
implement than persist, and that persist is only a reactive
response, that is easier, faster, and weaker to implement
(whereas a resist response could also be planned, long term,
and difficult to achieve). This is partly because the iceberg

Easier Faster Weaker
_Easeto  Speedof  ofeten
implement change potential

Harder Slower Stronger

Fig.5 The Iceberg Model in the Resilience Strategy (Australian Resilience Centre 2018)
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model does not allow for the same nuance that the adapted
RAD model (Fig. 2) provides. However, the use of the PAT
framework indicates that the Strategy and Taskforce are
grappling with the same concepts and challenges as the RAD
framework, despite using different language. This research
into how the Strategy and Taskforce are addressing these
concepts and challenges is important as RAD continues to
emerge in Australia. The Resilience Strategy defines resil-
ience as “the ability to cope with and thrive in the face of
change” and states “resilience is not a synonym for dogged
maintenance of the current situation, or a return to the past”
but rather “encompasses a system or the components within
a system’s capacity to persist, adapt and fundamentally
transform” (Goulburn Regional Partnerships 2020). We
acknowledge there are more academic definitions of resil-
ience (e.g. Walker et al. 2004, 2009; Folke et al. 2010); how-
ever, for the purposes of this research, we use the Strategy’s
definition.

Data collection and analysis

Qualitative case studies are well suited to situations where
the boundaries are unclear between the phenomenon and
context (Yin 2009). Adaptation decisions are impacted by
social, political, and economic forces (Wyborn et al. 2015)
and are therefore contextually dependent, making a quali-
tative case study design appropriate for this research. We
used an adaptive theory approach (Layder 1998) to guide our
semi-structured interview design. Adaptive theory highlights
the importance of the researcher engaging with theory to
inform research questions and methods, but also develop-
ing theoretical understanding based on emerging findings in
the data (Layder 1998). The orienting concepts shaping our
interview guide were “climate adaptation decision-making”
and “organisational culture”. “Organisational culture” was
chosen as an orienting concept due to literature identifying
that institutional and cultural factors influence climate adap-
tation decisions (Bremer et al. 2021) and RAD decisions
(Clifford et al. 2022). However, specific aspects of organi-
sational culture (such as lack of flexibility) emerged during
data analysis. Interviews were semi-structured, with stand-
ard questions asked in each interview to enable compara-
tive data analysis (Young et al. 2018), while also allowing
for additional lines of questioning to elicit richer responses
(Kallio et al. 2016; Young et al. 2018).

We recruited the initial five participants through one of
the Resilience Strategy facilitators, and subsequently used
snowball sampling (Naderifar et al. 2017). The inclusion cri-
terion for participants was involvement with the Resilience
Strategy during the creation and/or implementation stages.
Twenty participants were interviewed, with each allocated
a number to maintain confidentiality. Two participants were
from local government, six from regional government,

two from state government, and ten from the community/
private enterprise. Thirteen participants were members of
the Taskforce (including secretariat). Each semi-structured
interview was professionally transcribed and checked for
accuracy against the original audio files. The transcripts
were coded in NVivo 12 Pro using thematic analysis to
identify, analyse, and organise themes within the data set
(Braun and Clarke 2006). Interviews were first analysed
individually, and then comparatively through an iterative
process that sought to identify key concepts, themes, and
patterns in the data. Other than the overarching theme of
“organisational culture”, all other themes were emergent.
The lead author coded five initial transcripts to develop a
codebook which was then reviewed and discussed with the
co-authors (Saldafia 2013). Remaining transcripts were then
analysed by the lead author and new themes were added to
the codebook. A second round of coding was undertaken
to ensure consistency across transcripts, and to categorise
larger themes and sub-themes in the data.

Results
Two major findings emerged from the thematic analysis:

(1) Communities and governments prioritise different
actions under the RAD framework. Governments,
particularly at the state level, preference incremental
planned adaptation to maintain the status quo (resist),
over incremental autonomous adaptation to chang-
ing conditions (accept), and transformational planned
adaptation at various scales (direct).

(2) Community and government actors perceive that factors
driving governments’ preference for incremental-resist
adaptation include electoral short-termism, linear plan-
ning, and conservative government culture.

Different priorities

Participants described the Strategy as being concerned with
“strategic”, long-term decision-making at a regional scale,
with a focus on accept and direct actions needed to address
underlying issues threatening the region’s resilience. Sev-
eral participants stated that governments prefer resist actions
over accept or direct actions and considered this a challenge
the Resilience Strategy needs to overcome to improve the
region’s resilience in a changing climate:

Just running around up there on top of the iceberg,
“I’ll fix it. I can do this. I can do that. I’ll throw some
money at it.” That doesn’t fix anything. You’ve got to
go down and dig deep at the fundamental things that
are causing the iceberg to shake and melt.
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Participant 15, community/private enterprise

Participants identified a reluctance to redistribute
power from governments to communities when making
adaptation decisions, despite explicit calls for commu-
nity empowerment in Basin adaptation (Alexandra 2019;
Grafton et al. 2020).

...you keep hitting ceilings if you like. You start
from the ground up and then at some stage, you're
going to need engagement and support from local,
state, and federal governments and other organisa-
tions and each time, you’ll hit, “Well, we’ll just do it
much more efficiently top-down”.

Participant 6, local government

Community empowerment would represent a direct
response, as a planned adaptation that would transform
adaptation governance in the region. The desire to main-
tain the same governance structures but make them work
“more efficiently” is one example from participants of
governments’ preference to act within the blue zone of
incremental planned adaptation to maintain the status quo.

Some participants considered strategic land use change,
namely a renewable energy transition in the GMID, as
another example illustrating governments’ preference for
resist actions. This is a contentious topic in the region
with concerns that irrigation networks are not being fully
utilised when productive agricultural land is instead used
for solar farms or other renewable energy technologies.
Part of the contention around irrigation network under-
utilisation is due to the perceived “Swiss cheese effect”
(Wheeler et al. 2014; Whittle et al. 2020): when irrigators
disconnect from the network, the fixed maintenance and
operational costs are concentrated among a smaller num-
ber of remaining irrigators. The result is that irrigators
fear being left with “stranded assets”—capital intensive
irrigation farms that are no longer viable because there
are an insufficient number of farms to share the costs (Bell
and Quiggin 2008).

Many participants identified renewable energy as an
opportunity for the GMID, particularly due to the energy-
intensive industries in the region, such as dairy. Others men-
tioned green hydrogen powered trucking, as the GMID sits
on arterial trucking routes between Australia’s three big-
gest cities: Melbourne, Sydney, and Brisbane. Investment
in renewable energy, specifically through solar farms, was
identified as a means to improve socio-economic regional
resilience in a future with less water.

A desire to maintain the viability of irrigation districts
and avoid the “Swiss cheese effect” led the state government
to introduce the Victorian Planning Amendment VC161 pol-
icy to protect declared irrigation districts (Department of
Environment, Land, Water and Planning (DELWP), 2019).
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The state government also amended solar farm guidelines
to declare:

Solar energy facilities will not be permitted to under-
mine the integrity of the irrigation network within a
declared irrigation district... Key policies include the
need to protect agricultural land serviced by mod-
ernised irrigation infrastructure, to ensure the future
viability of a declared irrigation district.

DELWP (2019:10) Solar Energy Facilities: Design and
Development Guideline

These policy amendments resulted in the Department of
Environment, Land, Water and Planning (DELWP) rejecting
a solar farm proposal in the GMID, and was the subject of a
Victorian Civil and Administrative Tribunal (VCAT) case,
Green Gold Energy Pty Ltd v Minister for Planning 2022.

Several participants stated that such “one-size-fits-all”
solutions are ill-suited, suggesting that the policy should
consider factors such as soil quality and proximity to core
irrigation infrastructure. Participants considered that these
policy amendments to “protect” irrigation districts represent
incremental planned adaptation to maintain the dominance
of irrigated agriculture in the regional economy, and there-
fore fall within the blue zone.

Governments’ desire to retain existing governance struc-
tures and the state government’s response to renewable
energy transition in the region illustrate the broader concerns
voiced by participants that governments tend to act within
the blue zone. Participants believed operating predominately
within the blue zone to be damaging to the GMID, as it
would “lock in” an undesirable future for the region and
result in missed adaptation opportunities. This research then
attempted to identify the underlying factors driving this gov-
ernment preference for incremental planned adaptation to
maintain the status quo.

Government short-termism, linear planning,
and conservative culture

Both community and government participants identified
government short-termism, linear planning, and conserva-
tive government culture as prominent factors hindering the
implementation of the Strategy and transformational planned
adaptation in the region. Government short-termism refers
to governments’ tendency to focus on short-term actions and
outcomes rather than long-term ones. Several participants
used the phrase “cut a ribbon” to describe a focus on short-
term tangible outcomes, highlighting “tensions” this creates
between governments and the Resilience Strategy.

Some participants attributed governments’ focus on
short-term actions to public and media attention, which one
participant hypothesised is because governments are “bound



Regional Environmental Change (2024) 24:136

Page9of14 136

by the electoral cycle”. While funding is often a challenge
for any organisation, several participants perceived the
Strategy’s funding issues have emerged from its focus on
longer-term, transformative change, rather than providing
the government “announceables”, such as specific projects
or grants.

Participants also identified the organisational culture of
government agencies as a driver of governments’ preference
for acting within the blue zone. Participants generally spoke
about regional and state level governments’ culture, as local
governments were often considered less engaged with the
Resilience Strategy and holding significantly less power.
Participants did not consider the culture of all government
agencies to be misaligned with the resilience principles,
pointing to one regional agency—the Goulburn-Broken
Catchment Management Authority—as a “key driver” of
the Strategy.

Alongside short-termism, participants identified that
long-term plans were the main way some government agen-
cies managed uncertainty, but that the inflexibility of these
long-term plans made them inappropriate tools to address
climate change:

The key agencies have got a linear planning perspective.
They want to set five year and 10-year plans...we've
seen things where there's 30-year plans with five-year
review periods and the world is changing, and they're
not hitting their targets and they just keep going.

Participant 17, community/private enterprise

Participants suggested that this inflexibility will hinder
planned, transformational adaptation in the region. However,
one state government participant made the point that govern-
ments need to balance flexibility with risk management and
accountability:

The machinery of government is inherently slow and
there’s really good reason for that - there’s real value
in the strengths of those processes and institutions in
terms of managing risk and being accountable...but
certainly, I think the Resilience Strategy is an interest-
ing tension to challenge that as well.

Participant 10, state government

Some government participants identified that their agen-
cy’s culture poorly aligned with Strategy’s focus on govern-
ance that embraces change, particularly at the state level. One
participant specifically pointed to clause 14.02-3S of amend-
ment VC161 to the Victoria Planning Provisions, titled “Pro-
tection of declared irrigation districts” (DEWLP 2019:1), to
illustrate that “protecting” is counter to change. This language
was mirrored by one state government participant and reiter-
ates others’ statements that governments tend to preference
incremental adaptation to maintain the status quo.

While risk management was identified as important,
several participants also considered risk-averse culture of
governments as an impediment to implementing the Strat-
egy. Participants hypothesised risk aversion could be due to
public pressure and a tendency to blame the government.
One participant recognised that creating change, such as by
redistributing power to novel decision-makers like commu-
nities or a transformational and planned renewable energy
transition in the region, means “being prepared to fail”
and needing to “do things and find that they don’t work™.
Participants therefore identified that public support for
governments to experiment will be crucial for government
responses to move away from incremental planned adapta-
tion that largely maintains the status quo.

Discussion

Our analysis found a strong preference among government
actors for incremental adaptation actions that resist changes
to the current socio-economic system. Participants suggested
that this preference was driven in part by short-termism,
linear planning, and a risk averse culture within government
agencies. Despite the proliferation of frameworks and calls
for transformative adaptation, there remains a gap between
aspiration and effort from governments, both in Australia
and globally. This suggests a need for greater research which
considers the barriers to implementing adaptation strategies
which seek to go beyond the status quo to transform systems
in order to build resilience in the face of a changing climate.

We found when applying RAD to the Strategy’s efforts
of building socio-economic resilience that the original RAD
framework (Fig. 1) lacked sufficient nuance to apply to the
more complex socio-economic adaptation. To address the
complexity of applying RAD to socio-economic adaptation,
particularly across different actors and scales, we adapted the
original framework to include the IPCC’s terms of incremen-
tal, transformational, planned, and autonomous adaptation
(Fig. 2). While our adapted framework does not “solve” the
scalar issues in the original framework, it recognises and
illustrates such complexity exists through the different over-
lapping zones.

Many scholars argue that all three RAD actions—resist,
accept, and direct—have a legitimate place in natural
resource management (Clifford et al. 2020; Williams 2021;
Lynch et al. 2022). However, in this case study, participants
believe preferencing incremental planned adaptation to
maintain the status quo (resist/the blue zone) excludes con-
sideration of desired future conditions and fails to accept that
with both climate change and policy drivers, the GMID’s
current economy cannot be sustained in the future. Par-
ticipants were concerned that governments’ preference for
working within the blue zone would “lock in” the region
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to an undesirable future. This aligns with previous findings
that some decision-makers consider resist options to require
more intense interventions over time, making them increas-
ingly expensive, less effective, and therefore less desirable
and feasible than accept (the red zone) and direct (the green
zone) responses (Clifford et al. 2020).

Short-termism in democratic governments is well-estab-
lished in political science (Garri 2010; Goldin and Lamy
2014; MacKenzie 2016), despite rarely being linked with
RAD decision-making. Contributing factors include incen-
tives driving governments to adopt policies with tangible,
immediate benefits and to avoid policies with long-term ben-
efits but near-term costs (Garri, 2010; MacKenzie 2016).
In Australia, Daley (2021) argues that public opinion has
become an insurmountable obstacle for policy reform, in
part due to the tendency of public opinion to focus on the
immediate consequences and not long-term benefits. Blame
avoidance in politics affects governments’ decisions to
continue with, adjust, or abandon existing policies (Howl-
ett 2012). This reduces government’s capacity to embrace
change, and instead exacerbates the risk averse culture noted
by some participants to drive acting within the blue zone.

Another reason for governments preferencing short-term
actions is that long-term, transformative changes are often
more uncertain and therefore riskier (Stanton and Roelich
2021). This is particularly the case for complex systems,
such as the MDB, where defining cause and effect is dif-
ficult. Uncertainty can create a culture of blame, making
it politically desirable to redistribute risks and avoid the
allocation of responsibility (Scoones and Stirling 2020).
However, climate adaptation requires making decisions with
imperfect information, given the unpredictability of future
climate conditions, and therefore embracing uncertainty is
crucial to achieve transformations to sustainability (Scoones
and Stirling 2020). That RAD decisions need to be made
despite substantial uncertainty is well-established in RAD
literature (Clifford et al. 2020; Crausbay et al. 2022) and
Clifford et al. (2020) hypothesise that uncertainty shapes
which RAD option a decision-maker selects. Clifford et al.
(2020) suggest that high levels of uncertainty will drive
resist options, as decision-makers with a low risk tolerance
may feel they have insufficient information to shift their
management, or accept alternative options, and delay action
until they have more information. Our data supports Clif-
ford et al.’s (2020) hypotheses, with the MDB facing deep
uncertainty in the context of climate change and with risk
aversion cited as a key driver of governments’ preference for
incremental adaptation to maintain the status quo.

Choice of policy language by government may rein-
force the preference for resist adaptation responses or act-
ing within the blue zone. Clifford et al. (2020) found that
in an ecological adaptation context some decision-makers
preference resist responses because social norms and policy

@ Springer

language frame landscapes as more “natural” when they
remain in their historical state. Our finding that governments
use language such as “protecting” irrigation districts as part
of incremental planned adaptation to maintain the status
quo suggests policy language may influence risk adverse
decision-making in both ecological adaptation contexts and
socio-economic ones.

In line with participants’ accounts, Harrison and Baird
(2015) argue that the organisational culture of governments
is critical to enact change, but that governments often make
decisions by following past practices, rather than taking
risks. Risk aversion is already recognised as a factor influ-
encing water policy in the Murray-Darling Basin (Alexan-
dra 2021). For example, Alexandra (2020) argues that the
need to minimise political risks shaped the design of water
entitlements and extraction limits in the 2012 Basin Plan,
to the detriment of climate adaptation. Research indicates
the dominant assumption in management practices is that
future system behaviour will mimic past behaviour (Lynch
et al. 2022; Schuurman et al. 2022). However, many scholars
argue this will not be the case for future systems impacted
by climate change (Williams and Jackson 2007; Lynch et al.
2022; Schuurman et al. 2022), including in the Murray-Dar-
ling Basin, meaning transformational planned adaptation at
various scales (the green zone) within the Basin is essential
(Alexandra 2018; Martin et al. 2023; Wyborn et al. 2023).

Lack of flexibility was also identified as a driver of
incremental planned adaptation to maintain the status quo,
and has been an enduring criticism of government (Pierre
2012). Flexibility is a key quality of robust policies (van der
Brugge and Roosjen 2015), an important element of NRM
initiatives, and a crucial element of water policy necessary
to “create flexible pathways that avoid lock in actions” (Mar-
shall and Alexandra 2016: 684). Governments may struggle
to design for flexibility due to entrenched public sector val-
ues, such as due process, procedural fairness, accountabil-
ity, and transparency (Eversole 2011; Pierre 2012; Dare and
Daniell 2017). One state government participant argued that
government processes and accountability are crucial, but
acknowledged these attributes could hinder flexibility and
governance that embraces change. This is consistent with
Wyborn and Dovers (2014) who argue that accountability,
statutory mandates, and regulatory and operational proce-
dures are essential, but make it difficult for governments to
be flexible and adaptive.

This paper’s focus on regional RAD decision-makers also
raises issues of scale that are not solved through our adapta-
tion of the original RAD framework (Fig. 2). There are calls
for more local and regional decision-making processes to
redress the balance between centralised management and
local engagement in the Murray-Darling Basin (Horne and
O’Donnell 2014; Abel et al. 2016; Alexandra 2019; Grafton
et al. 2020). However, decisions made at one scale often
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have cross-scale impacts. For example, although the Strategy
is only concerned with resilience of the GMID, participants
expressed frustration that efforts to build this resilience, par-
ticularly through a renewable energy transition, were con-
strained by policy at different scales. This mirrors issues
of scale experienced by natural resource managers making
RAD decisions for an ecological adaptation context in the
Upper Gunnison Basin, Colorado, United States (Clifford
et al. 2020). The Upper Gunnison managers felt policy and
public support restricted management to smaller scales or
specific actions, driving concerns their responses would not
match the scale of impacts anticipated under climate change
(Clifford et al. 2020).

RAD has been heralded as a “‘common platform” that can
support the collaborative development of joint or compli-
mentary adaptation actions across scales and organisations
(Schuurman et al. 2022: 26). However, this will require a
broader, cross-scale policy environment that is supportive
of risk taking, and engages with the political and economic
trade-offs associated with transformational planned adapta-
tion. At the time of writing, there is limited uptake of RAD
in Australia and, given the breadth of climate adaptation
frameworks available (Siders and Pierce 2021), it is unlikely
RAD will become universally adopted, meaning mecha-
nisms other than a common platform will be required to
bridge scalar divides. Further research could examine how
challenges of scale might be overcome when considering the
integration of transformative adaptation options into gov-
ernance institutions, supported by RAD or other adaptation
frameworks.

Our application of the adapted RAD framework has high-
lighted that socio-economic contexts require a more nuanced
version of RAD to address the complexities associated with
many diverse actors across different scales. Many of the
challenges faced by RAD decision-makers in ecological
contexts are present in socio-economic contexts, including
the impact of uncertainty, policy language, organisational
culture, and scalar issues on decisions. The short-termism,
risk aversion, and lack of flexibility identified in this study
suggest a need to further examine what is driving these
organisational cultures within government agencies, and
how adaptation efforts can address these constraints to ena-
ble a wider range of RAD decisions to be plausible options
for decision-makers seeking to move beyond incremental
adaptation to transformative adaptation.

Conclusion

Climate adaptation decision-making involves multiple
intersecting social, economic, and political factors which
shape what options are available and possible in a given
governance context. RAD frameworks have been developed

to support decision-makers, natural resource managers, and
communities confront difficult decisions about adaptation
options in the context of increasing magnitudes of change.
This research adapted the common RAD framework to
include the socio-economic adaptation language from the
IPCC. We then applied this adapted framework to exam-
ine the implementation of the Goulburn-Murray Resilience
Strategy, which is grounded in a RAD framework and situ-
ated within the contentious water governance context of
Australia’s Murray-Darling Basin.

There are two primary implications of this research for
the governance of RAD decisions. First, our findings illus-
trate the importance of considering organisational culture
within climate adaptation decision-making. This has been
highlighted previously (Clifford et al. 2020; Bremer et al.
2021), and our study calls attention to the ways in which
short-termism, linear planning, and risk averse culture
within governments constrain adaptation options which chal-
lenge the status quo, yet are likely to be critical in transitions
that will enable regional resilience in the context of future
climate change. This suggests that further work is required
to understand what may enable decision-makers to adopt
greater risks and embrace decisions which operate in the
red and green zones of the adapted RAD spectrum, as the
magnitude of projected climate impacts in our case study
region will require.

Secondly, our research highlights the cross-scalar nature
of RAD decisions. While the Resilience Strategy primarily
focused on the GMID region, the adaptation options possible
in that region are driven by policies determined by State and
Federal governments and by the contentious politics which
shapes water governance in the MDB. This suggests that
further research could usefully consider both how regional
scale RAD decision-making can be connected into broader
cross-scale governance networks, and also how such cross-
scale dynamics have influenced RAD decision-making in
other contexts.

The RAD framework has the potential to help decision-
makers build socio-economic resilience and address contes-
tation and conflict exacerbated by climate change. However,
this research indicated that RAD decisions are not being
made solely on the basis of desired future conditions, but are
impacted by social, political, and cultural factors. Recognis-
ing and mitigating these factors will be essential to enable a
desirable and resilient future for the Murray-Darling Basin
in the context of climate change.
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