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Scenario planning for climate change adaptation for natural resource 
management: insights from the Australian East Coast Cluster 

 
Abstract 

Natural resources and inherent ecosystem services have long been under pressure 
from unsustainable exploitation further exacerbated by climate change impacts.  Managing 
natural resources in the Australian context is also a complex task because it involves a raft 
of stakeholders subjected to ongoing institutional changes and reductions in funding for 
programme implementation. This paper explores the use of scenario planning as a 
suitable tool to deal with the uncertainty and complexity inherent to natural resource 
management. Specifically, it reports on the development and application of explorative 
scenarios (multiple plausible futures) involving six natural resource management 
organisations and their communities of practice operating along the East Coast of 
Australia. Scenarios were developed based on two key drivers of change, namely: 
maturing approach to natural resource management; and community driven climate 
change action, to test the robustness and flexibility of a suite of existing strategies, policies 
and targets. Findings indicate that explorative scenarios were useful in the identification of 
strategies that may result in perverse or negative impacts under different futures; guide 
selection of different approaches in response to unexpected events; encourage a forward-
looking approach rather than relying on past experiences only; create flexible, robust 
strategies that are better able to deal with shocks and surprises; provide participating 
policy owners with an opportunity to consider future contexts for their policies to play out 
in; and, ascertain a range of possible pathways to achieve a vision or goals depending on 
changed circumstances. 

 
Keywords foresight, uncertainty, collaborative planning, environmental planning, 
ecosystem services 

 

 
1. Introduction 

 The uncertainty inherent to climate science makes it difficult to determine the extent 

to which climate change will impact ecosystem services (ES) (Scholes 2016). This 

uncertainty is compounded when other drivers of change are at stake such as urbanisation 

and population growth (McPhearson et al. 2015). There is also limited knowledge about 

how ES could assist in climate change adaptation and mitigation (Schetke et al. 2018). 

Yet, it is widely acknowledged that ecosystem services can assist in the achievement of 

many Sustainable Development Goals, including Climate Action (Wood et al. 2018).  

 Australia is no exception with climate change likely to impact both marine and 

terrestrial ecosystems in a number of ways. Increased mean temperatures, change in 

rainfall patterns and extreme weather events are likely to impact the country’s ecosystems 

morphology, community composition, geographic distribution of species, life cycles, 

productivity and give rise to diseases (Reisinger et al. 2014). It is also recognised that the 
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national natural resource base (e.g., water quality, biodiversity, soil health) has declined 

over the last decades (Lockwood et al. 2010). Ecosystem management in Australia is 

largely the responsibility of natural resource management (NRM) organisations working in 

partnership with governments and communities. NRM organisations are tasked with 

responsibilities relating to managing land, water, soil, animals and plants as well as climate 

change adaptation (Adams et al. 2017); thereby having a key role in sustaining and 

maintaining a range of ecosystem processes and functions which in turn contribute to ES 

(Costanza et al. 2017). Additionally, Australian NRM organisations operate under 

significant institutional uncertainty regarding the availability of human and financial 

resources that affect the implementation of on-ground programmes targeting conservation, 

restoration and rehabilitation of ecosystems (Vella et al. 2015, Serrao-Neumann, Cox, and 

Low Choy 2019).  

The high level of environmental and institutional uncertainty affecting the activities of 

Australian NRM organisations warrants the use of scenario planning for informing climate 

change adaptation because of its known suitability to contexts of high uncertainty, rapidly 

changing situations, and low ability to control the forces of change (Cork, Delaney, and 

Salt 2004, Pearson et al. 2010). Scenario planning constructs scenarios as descriptions of 

possible alternative futures and/or the causal events and trajectories that can lead to 

different future states (Amer, Daim, and Jetter 2013, Börjeson et al. 2006). These 

scenarios are often presented in the form of narratives or storylines (Amer, Daim, and 

Jetter 2013), and are not predictions of what the future will look like but plausible 

representations of possible futures based on drivers of change (Oteros-Rozas, Martìn-

López, et al. 2015).  

Over the last decade, there has been a rise in popularity in scenario planning 

practice, research and literature, including for climate change adaptation (Bohensky et al. 

2011, Serrao-Neumann and Low Choy 2018, de Coninck et al. 2018) and ES (Oteros-

Rozas, Martìn-López, et al. 2015, Sandhu et al. 2018, Harmáčková and Vačkář 2018). 

This rise in interest has led to a proliferation in scenario planning methodologies (Varum 

and Melo 2010). Scenario planning methodologies can be grouped under three main 

categories: predictive, explorative, and normative scenario planning. This paper reports on 

the use of explorative scenario planning that explores situations or developments, which 

may be regarded as future possibilities, and generally seek to include a variety of 

perspectives. Usually a group of scenarios are developed to collectively represent a wide 

scope of potential future developments. For this reason, explorative scenario planning is 

geared towards questions about ‘what can happen?’ (Börjeson et al. 2006).   
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Explorative scenario planning methodologies are often carried out to test the 

robustness or adaptability of different actions, policies or strategies (Carlsson-Kanyama et 

al. 2008). Testing strategies or policies in different scenarios to see how they might be 

affected by future developments or events that are outside the scope of control of an 

organisation reflects on their robustness or adaptability (Börjeson et al. 2006). 

Alternatively, explorative scenario planning can focus on internal factors within the control 

of an organisation (e.g., different policy or strategic approaches). The result reflects on a 

range of possible consequences that may emerge from strategic decisions or policies 

(Börjeson et al. 2006). 

There are also limitations on the use of scenario planning. Many new emerging 

methods in scenario planning of integrating quantitative and qualitative data are still being 

developed, and may require many technical and institutional capabilities (Oteros-Rozas, 

Martìn-López, et al. 2015). For example, not all agencies have the physical and human 

resource capacity to process large datasets. This may be due to limited access to the 

technologies and skills required, and the availability of datasets themselves. Additionally, 

the integration of input from stakeholders as well as other experts that are not directly 

affected by plan developments remains a methodological challenge because scenario 

planning relies on institutional support and individual interest to participate (Oteros-Rozas, 

Martìn-López, et al. 2015, Means et al. 2010). 

Nevertheless, there is growing recognition of the need for environmental 

management to consider multiple environmental and social processes over multiple scales 

of time and space. This has led to a greater tendency for planning for environmental 

management to consider thresholds, or tipping points in environmental systems (Cork, 

Delaney, and Salt 2004). For issues of environmental management, scenario planning can 

help to explore social ecological feedbacks and potential surprises that cannot be easily 

replicated in formal modelling approaches. Data on locally perceived changes and impacts 

of possible futures gleaned through scenario planning can be useful in achieving improved 

understanding of current and future conditions and dynamics (Oteros-Rozas, Martín-

López, et al. 2015).  

This paper adds to a growing body of studies discussing the applicability of scenario 

planning for strategic planning and decision-making concerning ES in Australia (Sandhu et 

al. 2018, Bohensky et al. 2011) and elsewhere (Oteros-Rozas, Martìn-López, et al. 2015, 

Harmáčková and Vačkář 2018). The paper contributes to further advance the use of 

scenario planning in this context by exploring how it can inform the implementation of more 

flexible and robust strategies for natural resource management planning for climate 
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change adaptation, especially under current and future institutional and environmental 

uncertainty.  

2. Research approach 

2.1 Research design  

At the time of this research there were 56 NRM organisations in Australia (Australian 

Government 2014) that were grouped into eight clusters for the purpose of the Natural 

Resource Management Climate Change Impacts and Adaptation Research Grants 

Program (2012-2016). This paper focuses on the East Coast Cluster, comprising six 

regional organisations on the east coast of the states of Queensland (QLD) and New 

South Wales (NSW) (see Figure 1).  

 

 

Figure 1. Six NRM regions comprising the East Coast Cluster: Fitzroy Basin, 
Burnett Mary, South East Queensland, Northern Coast, Hunter and Greater Sydney 
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The East Coast Cluster provide a suitable case study area for the investigation of ES 

related issues because its area, population and bio-physical characteristics vary widely. 

The Cluster hosts two major capital cities (Brisbane and Sydney) and associated 

metropolitan areas, RAMSAR sites, major river systems, biodiverse rich world heritage 

forests, unique islands and coastal ecosystems, marine parks (including the southern end 

of the Great Barrier Reef), and significant agricultural areas (Australian Government 2016). 

The combined six NRM regions provide a range of ES to an estimated human population 

of nearly 10 million people (Australian Bureau of  Statistics 2016). On the other hand, the 

Cluster’s ES are under ongoing pressure from increased urbanisation and associated 

resource demand with the add-on impacts from climate change.  

A research consortium involving four research institutions and two state government 

agencies was created in 2012 to carry out the Climate Change Adaptation for NRM in East 

Coast Australia Project (thereafter referred to as the project) in partnership with the six 

NRM regional bodies comprising the East Coast Cluster. The three-year project aimed to 

foster and support an effective community of practice for climate change adaptation within 

the East Coast Cluster. The scenario planning process discussed in this paper was led by 

one of the research consortium members responsible for the engagement activities with 

the communities of practice involving the Cluster planners.  

Adopting an action research approach (Reason and Bradbury 2006), engagement 

activities involving the Cluster planners were held between May 2013 and June 2015 and 

comprised a series of five two-day workshops and ongoing discussions via shared mailing 

lists. Two out the five workshop series (one workshop day in November 2014 and another 

in April 2015) were dedicate to the scenario planning process. Participants in the scenario 

planning workshops included planners from the six East Coast NRM organisations, East 

Coast Cluster researchers, local government personnel and industry stakeholders. There 

were 21 and 17 participants in workshop 1 and 2, respectively.  

Ideally, a scenario planning process would be held for each NRM region enabling 

NRM organisations and their key stakeholders to work together to assess strategies for 

their region. However, it was not logistically and financially possible to assemble such a 

large group in one central location for the workshops, and there were not enough 

attendees from each region at the workshops to allow this to happen. Instead, workshop 

participants from the NRM regions were mixed throughout the four small groups and 

worked on assessing strategies from all regions. This was in line with the overall aim of the 

project which was focused on fostering and supporting an effective community of practice 

led by the NRM practitioners. It also concurred with the literature, which conceives 
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scenario planning methods as being often interdisciplinary, and the inclusion of a diversity 

of worldviews, stakeholders and information across multiple spatial, temporal and 

institutional scales (Oteros-Rozas, Martín-López, et al. 2015). Hence, the scenario 

planning process functioned as a training session and provided material for a subsequent 

‘how to do scenario planning’ package produced at the conclusion of the project and freely 

available to the public.  

2.2 Overview of scenario planning process 

Figure 2 illustrates the explorative scenario planning process (Börjeson et al. 2006) 

adopted at the workshops. During workshop 1, participants used a focal question to 

identify and rank key critical drivers of change affecting NRM. The focal question guiding a 

scenario planning process should be relevant to current critical issues facing the 

organisation, and broad enough to allow for wide ranging exploration of the issues. The 

focal question guiding the first scenario planning workshop was:  

What current and future drivers of change will influence the East Coast Cluster in the 

next 25 years and which need to be taken into account in NRM planning for climate 

change adaptation? 

 

Figure 2. Overview of explorative scenario planning process 
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Drivers of change were defined as environmental, social, economic, political and 

technological factors (natural or human-induced) that directly or indirectly caused a change 

in a system and affected several temporal and spatial levels (e.g., global, national, 

regional and local drivers internal or external to the system). Workshop participants ranked 

drivers of change according to their degree of uncertainty (an expression of the likelihood 

of a specific driver influencing change now and in the future - uncertainty can result from 

lack of information or from disagreement about what is known or even knowable) and 

importance (the degree or relative significance to which a particular driver influences or will 

influence a specific sector). 

A series of fact sheets were provided to participants prior to the workshops to set the 

context and provide information related to latest scientific information and issues affecting 

the Cluster. Fact sheets covered the following topics: explorative scenario planning 

methodology; climate change impacts; demographics; and institutional arrangements for 

natural resource management, urban and regional planning and disaster management.  

Informed by the fact sheets and their tacit knowledge, participants identified ten critical 

drivers of change (highly uncertain and highly important) that could influence the East 

Coast Cluster in the next 25 years and needed to be considered in NRM planning for 

climate change adaptation. They then voted to select the two drivers that should be used 

to construct the scenario matrix. Participants opted for not having an axis specifically 

dealing with climate change impacts because they assumed a future where impacts were 

unavoidable, and demanded action. This resulted in the selection of: 

• Community driven climate change action 

• A maturing response to NRM 

The two key drivers were placed along two axes and scenarios were identified for 

each of the four quadrants (see Figure 3). Because of logistic, time and availability 

constraints only two future scenarios were chosen by workshop participants for further 

development and analysis carried out at the second scenario planning workshop, being: 

• ‘Anthropocentric’ scenario 

• ‘New paradigm’ scenario 
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Working in small groups, participants constructed elements of preliminary scenario 

narratives by identifying characteristics of each scenario at global, national, and cluster 

scales. Scenario outlines were further developed by researchers who mapped out more 

detailed narratives for the second workshop (see Table 1).  

Table 1. Narratives for the Anthropocentric and New Paradigm scenarios – plausible 
futures for 2040. 

Anthropocentric New Paradigm 

Overview. A scenario characterised by a high level 
of community driven climate change action leading 
to political support and efforts at all scales to tackle 
climate change, but with little investment in or 
concern for NRM. 
Demography. Ageing population continues to be 
the trend across the country. Most population 
growth results from immigration and birth rates 
continue to be low.  
Urban development and housing. The majority of 
the population is concentrated in medium to large 
cities away from vulnerable areas. Generally, 
development is occurring away from the coast 
because of increased rates of storm surges and 

Overview. A scenario characterised by a high level 
of community driven climate change action leading 
to political support and efforts at all scales to tackle 
climate change, along with increased focus on 
NRM, manifest through increased community 
concern and action, as well as improved 
institutional and governance arrangements. 
Demography. Population growth has stabilised and 
concentration is spread among many regional 
towns as opposed to capital cities.  
Urban development and housing. There is 
increased sharing of common resources and focus 
on net zero houses. Mixed landuse has increased 
in regional towns with a trend towards meeting 
needs locally. 

Transformative action 

Approach to NRM 

C
om

m
un

ity
 d

riv
en

 c
lim

at
e 

ch
an

ge
 a

ct
io

n 

Im
m

at
ur

e 

New paradigm Anthropocentric 

M
at

ur
e 

Apathy Denial 

Inaction 

Figure 3. Scenario matrix and selected narratives to be further developed for workshop 2 
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Anthropocentric New Paradigm 

flooding, and from inland areas affected by more 
frequent heatwaves.  
Environmental change. Significant impacts from 
extreme weather events on sensitive ecosystems 
cannot be rehabilitated. Natural assets continue to 
be under pressure from urbanisation and 
agriculture and there is a general lack of concern 
for the viability of ES. 
Economy. Employment rates are relatively stable 
due to larger government workforce, but 
underemployment continues to grow. While income 
levels are stable, living and energy costs are 
increasing. 
Technology. There is a focus on engineering 
solutions to address climate change impacts. The 
development of the nuclear power industry has 
been ignited as an alternative to curb GHG 
emissions.  
Community. There is widespread community 
burnout and disengagement accelerated by 
continual action required to deal with failures in 
managing climate change impacts and ES. Greater 
concentration and movement of population toward 
cities has led to loss of social cohesion. Volunteer 
rates continue to be down with greater reliance on 
governments to deliver services. 
Positive trends. Risk assessment approaches are 
common, leading to improved understanding of 
likely impacts. Some decreases in emissions have 
occurred and remaining emissions are largely 
mitigated. Most of the population is ‘protected’ from 
climate change impacts by engineering solutions. 
Many people feel secure as their lifestyle can 
remain relatively unchanged. Some marginal 
agricultural lands that have been abandoned are 
starting to regenerate. 
Negative trends. Limited flexibility in the 
application of NRM funding has led to a narrower 
focus on specific issues rather than on overall 
threats. Sensitive ecosystems have been lost due 
to extreme weather events. There are low rates of 
volunteerism and funding along with low rates of 
support for NRM. Water conflict has intensified due 
to ongoing droughts and floods. There is lack of 
community involvement in decisions leading to 
gradual loss of capacity and resilience. Any 
reductions in the scale of government could result 
in widespread unemployment and no other 
agencies able to replace government functions. 

Environmental change. Rehabilitation of impacted 
ecosystems is progressing to improve resilience 
through ES. Mixed farming is now a common 
practice in agriculture. There is greater focus on 
managing ecosystems for securing multiple ES. 
Economy. There are lower levels of workforce 
participation because of general decline in formal 
economic activities, e.g. retail significantly reduced. 
Incomes are relatively low with a prevailing shared 
economy, especially for innovative good practice. 
Technology. There have been advances in 
sustainable technologies and eco-innovation, 
including renewable energy and storage and 
agricultural technologies. 
Community. There are higher levels of 
volunteerism but also higher societal reliance on 
volunteers to provide services. Communities 
became more politically engaged and effective 
consultation is now required on all policies. 
Positive trends. There have been improved 
governance models resulting in improved 
communication and reduced ‘silo’ mentality. There 
is increased community input and involvement 
leading to improved capacity and social resilience. 
Regional focus has improved local knowledge and 
management and lead to policy solutions well 
adapted for each location. The focus on broader 
indicators of progress contributed to better 
understanding of links between environment, social 
and economic issues. 
Negative trends. Some business sectors have 
collapsed or declined significantly, e.g. insurance, 
retail. There is strong reliance on community 
volunteers which may result in reduced government 
provision of services over time. The need for 
extensive consultation sometimes results in 
delayed responses or policy change. Reduced 
travel between regions has resulted in some 
insularity and parochial thinking. Multiple regional 
approaches to innovation has lead to lack of 
consistency and inhibited take-up of best solutions. 
Some people are feeling disenfranchised as the 
shift in values means their skills are not desired. 
 

 

Each NRM region then identified 6 existing strategies to be tested against these two 

scenarios during the second workshop (see a list of topics covered by strategies in Table 

2).  
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Table 2. Overview of topics covered by existing strategies tested against the two 
scenarios 

Air quality targets 
Beach restoration and management 
Bushland restoration 
Capacity to adapt to climate change 
Conservation of seagrass, mangroves and saltmarshes 
Freshwater quality targets 
Groundwater management 
Mitigation of atmospheric carbon emissions 
Prevention and preparation for biosecurity and natural disaster (i.e., floods) events 
Restoration of terrestrial ecosystems 
Soil quality targets 
Support for Aboriginal people to care for Country, included land-sea management 
Vertebrate pest management 
Waterway restoration 

 

While scenario narratives were provided to participants at least a week before the 

second workshop, due to participants’ time constraint, narratives were not evaluated prior 

to the workshop. Feedback on narratives provided by participants  during the workshop , 

however,  were incorporated in the final version of the narratives. Participants at the 

second workshop focused on the assessment of assessed existing strategies against a 

series of ‘what if’ questions for each scenario, namely: 

• To what extent will this option enable the East Coast to deal with future major 

natural hazards? 

• To what extent will this option enable the East Coast to deal with future shocks and 

surprises (e.g., economic downturn, collapse of the international and national tourism 

industry, dramatic changes to oil availability)? 

• To what extent does this option represent the best use of public money? 

• To what extent will this option have a negative impact on the East Coast? 

• To what extent will this option assist the East Coast to fulfil its vision? 

Participants were also asked to consider the following issues when answering the 

questions: 

• How difficult would it be to implement the strategy / action under the scenario? 

• If the strategy / action could be implemented, would the result be desirable? 

• What aspects of the scenario would impact on implementing the strategy? 

 The above questions are specifically devised to encourage participants to consider 

future thinking in their assessment. Due to time limitations, only a few existing strategies 
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were tested against both scenarios. As a group, participants then identified signposts, 

shocks and surprises that might occur on the ‘roadmap’ from the present into the future. 

4. Results and Discussion 

Exploring multiple plausible future situations can help to expand the sphere of 

thinking of those carrying out scenario planning and better prepare them for those 

eventualities should they materialise in the future. It can identify new issues or challenges 

that may develop in the future. This can in turn improve decision-making processes, and 

stimulate creative and flexible ways to meet goals and address vulnerabilities (Amer, 

Daim, and Jetter 2013). As expected, the strategies were assessed differently under the 

two scenarios, particularly in relation to how they would be implemented or the level of 

support that the strategies would have from the broader community. Overall, no strategies 

were identified as having negative impacts, but participants highlighted some ways that 

strategies could be improved or would need to be modified under the different scenarios. A 

summary of key findings with implications for ES are presented next (see Table 3 for 

assessment examples).  

Table 3. Summary of key results from scenario assessment 

Selected strategies, policies and targets Overall assessment examples 
Strategy 3.1 public land, natural foreshore areas, 
e.g., mangroves and replanting 
Priority waterway restoration 
3.1.1 Identify priorities for investment. 
3.1.2 Develop incentive projects for implementation. 
3.1.3 Promote and disseminate educational 
resources for waterway management.  
3.1.4 Develop targeted and strategic cross tenure 
riparian weed programs.  
3.1.5 Build partnerships with local government, 
agencies and community. 

‘New Paradigm’ – its strategic, collaborative focus, 
enables a more flexible approach; it assists with 
improving water quality and reduces velocity of 
water and flooding potential and impacts; it 
improves ES and domestic food production with 
water quality, as well as health and wellbeing / 
amenity of people; it enables greater community 
participation and uptake of restoration projects. 
‘Anthropocentric’ - vulnerable to shocks; labour 
intensive so funding/volunteer efforts are high; it 
needs more information on how investments will be 
prioritised (e.g., criteria for location and values); it is 
beneficial compared to hard engineering but needs 
strong evidence base to support projects and 
funding. 
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Selected strategies, policies and targets Overall assessment examples 
Vision 2035 
The region makes an equitable contribution to state 
and national air quality targets and mitigation 
measures to reduce the atmospheric carbon level. 
2020 Target 1 
Participation in schemes that encourage bio-
sequestration, using the carbon storage capacity of 
soils and vegetation, will exceed the 2015 baseline. 
Primary producers and other land managers will 
participate in and benefit from their involvement in 
carbon farming initiatives.   

‘New Paradigm’ - great idea but actual impact is not 
high. Mitigation is a nationally and internationally 
driven priority – to be successful needs to be 
supported in all jurisdictions. What happens in one 
area is useful but in terms of dealing with hazards – 
hazards will happen anyway due to locked in 
impacts. Mitigation will reduce but not eliminate the 
risks. Will only be effective if replicated nationally 
and internationally. Recognising responsibility and 
effective process but not good on its own. Target 1 
needs to be expressed numerically. There is 
nothing to say what the target is, it needs to be a 
numerical target to make it more binding, more 
details on by whom, where etc (e.g. carbon farming 
initiatives). 
It needs to make sure there are no perverse 
outcomes – e.g. knowledge of catchment yields for 
water supply and balance against these. It needs to 
consider risks – e.g. corridors are potential 
pathways for weeds and pests to move through. It 
needs to add to extent and condition but not 
change other existing biodiversity values– consider 
provenance etc. 

Threshold: Seagrass, mangroves and saltmarsh 
Seagrass (as at 1998) 18,391ha Mangrove (as at 
2001) 22,590ha 
Local action: 
7.1 Provide Environmentally Friendly Moorings 
particularly high density seagrass areas (Map 7). 
Planning action: 
7.2 Undertake catchment management planning as 
part of a Water Quality Improvement Plan for SEQ 
to reduce sediment from urban and rural areas 
(Map 1.0).  
7.3 Plan land use in areas needed for mangroves 
and other critical habitats to retreat from sea level 
rise (Map 4.0).  
7. 4 Consider the potential impacts on the Moreton 
Bay Marine Park boundaries from sea level rise to 
ensure RAMSAR and economic values remain into 
the future. 

‘Anthropocentric’ - Absence of NRM funding 
creates community engagement in pockets. If there 
is no money to implement – there is very little 
impact (depending on the specific adaptation 
strategy e.g. engineering). 
If the community is involved, maybe the community 
can take more responsibility – but it depends on the 
type of action (some solutions re expensive and 
complex and community cannot fund them without 
government support). “I don’t think you can have a 
strong community without strong government and 
support”. 
“Anthropocentric” is what is happening now but we 
don’t have high level community action. There is no 
need for NRM – the community is doing it, but NRM 
is not supported by authorities.  
Strategy is fine but delivering it under 
Anthropocentric scenario will not work. 
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Selected strategies, policies and targets Overall assessment examples 
Objective 7 
Support Aboriginal people to care for Country and 
share traditional land management knowledge. 
Action:7.3  
Develop long-term community projects that deliver 
employment outcomes for the Aboriginal 
community. 
Action 7.4 
Encourage the Aboriginal community to develop 
partnerships with other stakeholders through 
facilitation and negotiation of proposed projects. 

‘New Paradigm’ - Loose association -it assist in 
improving values and connection to land, general 
community understanding values of landscape, but 
there is not specific link to any hazard 
management. For example, management of 
bushfires in landscape – do we follow traditional 
practices? Lachlan trialling firesticks (HN) – it is not 
about just applying traditional knowledge because 
connections to land are lost and the landscape is 
also different – e.g. temperature and plants are 
different. It needs to be relearnt because of different 
context. 
It needs to broaden thinking about how to adapt to 
a changing environment and what can be learned 
about managing land and how this relates to 
challenges in the future regarding adaptive mindset. 
It should include more about building capacity. 
There are good stories such as having lived 
through climate change and ice age – it needs to 
think about these time frames and relate this to 
future challenges. 

Attribute: Terrestrial ecosystems 
Objective: Maintain the extent, composition, 
structure and function of terrestrial ecosystems. 
Strategy (practice): Promote land and water 
management practices to minimise the impacts of 
weed and pest species. 

‘New Paradigm’ – There is an issue with 
maintaining extent – to maintain is to limit or 
eliminate the ability to adapt to future major natural 
hazards (it will not have opportunity to adapt to a 
changing climate). It needs to improve the extent, 
composition etc, or capacity to. Practice should be 
broadened to cover other areas of NRM impacts, 
not just weeds and pests. Maintaining does not 
reflect that condition is already poor in most cases 
and actions need to take place that support 
changed climate conditions. 

Goal 1   
Adapting to a changing climate:  
Fostering capacity to adapt to change, ensuring 
landholders are informed and working towards 
resilience. 
Strategy 1 
Deliver information and knowledge services that 
support and enable customers to improve decision 
making. 
Action 1.1 
Extension programs fostering capacity to adapt to 
change (relate to “change” generally, rather than 
climate change only). 

‘New Paradigm’ – Greater sense of community may 
result in people helping each other – lack of 
insurance may lead to more people likely to help, or 
be helped to move out of danger areas (fire, flood, 
erosion). Community banks could be created – e.g. 
alternative to traditional insurance, community 
could set up mutual fund e.g. councils are self 
insuring, mutual fund to help everyone.  
‘Anthropocentric’ – It needs to provide the 
foundation from which adaptation could go further 
through knowledge base in the community. It can 
build capacity within local community to be able to 
adapt to local hazards, prevents problem with lack 
of investment in NRM to implement capacity 
building in local community. This is critical to further 
adaptation programs. 

 

a) Identifying strategies that may result in perverse or negative impacts  

 Scenario planning is not a panacea, and scenarios themselves will not provide 

solutions to problems but rather inform decisions and/or strategies to address problems 

(Varum and Melo 2010). This applicability of scenario planning was evident when 
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participants identified strategies that seemed reasonable under current conditions but 

could potentially have perverse or negative impacts under different futures, or needed to 

be implemented in different ways. For example, when assessing a policy related to 

waterway restoration (natural foreshore areas and mangroves) participants found that the 

policy was functional under the ‘New Paradigm’ scenario but not as efficient under the 

‘Anthropocentric’ scenario. They attributed this limitation to the fact that the policy did not 

assist in dealing with future shocks and surprises because of its reliance on available 

funds and volunteers to be implemented, especially in periods of economic downturn. 

Notably, this assessment reviews the importance of considering climate change impacts in 

policy design implementation to enable the evaluation of adaptive responses. For 

example, sea level rise should have been considered in this policy because it will affect 

mangrove growth. Whilst mangrove planting is a positive ecosystem-based strategy, the 

success of such initiatives may be overshadowed by climate change impacts because they 

will affect  growth rates at differing locations. These adaptation limits are important to be 

taken into consideration to both set achievable targets and understand the risks of failure 

involved in well-intentioned strategies.  

  Another exemplar was a policy intention aimed at improved air quality targets and 

mitigation measures seeking to achieve atmospheric carbon levels.  Participants found 

that under the ‘New Paradigm’ scenario this policy was unlikely to deal with future hazards 

because it required concerted national and international efforts for it to be effective along 

with clearly identified targets to be achieved (i.e., targets needed to be numerically 

expressed to enable their measurement and evaluation). 

b) Guiding selection of different approaches in response to unexpected events 

Environmental and social change will continue to challenge ES management. These 

challenges include forecasted climate change impacts that will affect south-east Australia, 

such as change in annual rainfall averages leading to floods and droughts, increased 

temperature averages with longer and more frequent heatwaves, and sea level rise 

leading to coastal inundation and salt water intrusion (Hope et al. 2015). These also 

include social changes such as population growth, and changes in public expectations 

related to ES.  

Participants confirmed how considering strategies under different scenarios provided 

useful insights to choose different implementation approaches in response to unexpected 

events. For example, the assessment of a policy aiming at the conservation of seagrass, 

mangroves and saltmarshes indicated how it needed to be strengthened to improve its 
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effectiveness under the ‘Anthropocentric’ scenario.  Participants highlighted the need to 

improve community engagement and understanding of the importance of NRM for the 

policy to be effective in dealing with future hazards and shocks and surprises. They also 

identified the need for a greater government role in supporting and funding for NRM 

because ‘you cannot have a strong community without a strong government support’. 

Without these conditions the policy was likely to achieve results only in certain pockets 

where the community was driving actions rather than at a larger spatial scale. 

c) Encouraging a forward-looking approach rather than relying on past experiences only 

Future scenarios developed through explorative methodologies are often set in 

distant futures and are constructed to span a wide scope of possible developments so that 

they can be used to explore developments that may need to be taken into consideration 

(Börjeson et al. 2006). Planning while the climate is changing requires a forward-looking 

approach, where past experience may not be a reliable guide to effective action for the 

future. An exemplar of this need was a policy aimed at supporting Aboriginal people to 

care for Country and share traditional land management knowledge. In this case, 

participants found that even under the ‘New Paradigm’ scenario (a scenario characterised 

by a mature approach to NRM and community driven action for climate change adaptation) 

the policy was not suitable to deal with future natural hazards. For it to be effective, this 

policy needed to strengthen its link between Aboriginal values and connection to land, and 

general community understanding of landscape values with specific hazard management. 

For example, bushfire management techniques needed to not only be based on traditional 

practices but also consider the changed landscape in which they were rolled out (e.g., 

different temperatures and plant composition). Hence, it required some considerable re-

learning and acknowledgment of differing future contexts. 

d) Creating flexible, robust strategies that are better able to deal with shocks and surprises 

Scenario planning is one part of an adaptive strategic planning process that is 

forward-looking and explicitly considers the robustness and flexibility of strategies under 

different possible futures, and different pathways to achieving a goal or vision (Malekpour 

et al. 2017, Beh, Maier, and Dandy 2015). Shocks and surprises cannot – by definition – 

be predicted, but considering multiple futures can help to create flexible, robust strategies 

that are better able to meet surprises should they eventuate. Additionally, for issues of 

environmental management, scenario planning can help to explore social ecological 

feedbacks and potential surprises that cannot be easily replicated in formal modelling 

approaches. Data on locally perceived changes and impacts of possible futures gleaned 
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through scenario planning can be useful in achieving improved understanding of current 

and future conditions and dynamics (Oteros-Rozas, Martín-López, et al. 2015). Applying 

the two scenario narratives participants were able to distinguish how their policies were 

likely to achieve intended outcomes under different futures. In most cases, currently 

conceived policies were not able to deal with future situations and needed adjustments to 

improve their robustness.  

For example, a policy seeking to maintain and conserve terrestrial ecosystems was 

deemed insufficient to deal with future shocks and surprises under the ‘New Paradigm’ 

scenario because it ‘limited or eliminated the ability to adapt to future major natural 

hazards’. This specific policy needed to cover a wider breadth to also allow for the 

improvement, and not only maintenance (e.g., to maintain does not acknowledge that 

current ecosystem conditions are already poor), of current extent of ecosystems, along 

with broader climate change impacts and not just invasive weeds and pests.    

e) Ascertaining a range of possible future pathways  

 Clearly, there is more than one pathway to achieve a vision or policy goals from a 

given starting point under a current set of conditions and circumstances. Likewise, there 

will be a range of optional future pathways that will depend on changed circumstances. 

The workshop responses to matters of optional pathways of policy activity were largely 

implicit, especially when participants considered the question of how various policies under 

consideration may assist (or not assist) in achieving the organisation’s vision for NRM. For 

example, in analysing a goal towards improving landowner’s capacity to adapt to a 

changing climate, participants acknowledged that under the ‘New Paradigm’ scenario 

there could be a greater sense of community which in turn could overcome shortfalls in 

funding available to deal with climate change impacts (e.g., bushfires, floods) through 

more collaborative insurance schemes.  Under the ‘Anthropocentric’ scenario however, the 

goal needed to improve the knowledge base in the community to further adaptation.  

 Whilst there was acknowledgement of the need to review the monitoring of NRM 

activities in order to adjust and adapt future policies there were no specific mention of the 

possible future needs change directions all together. The short and limited scenario 

planning process did not allow a detailed operational plan for considering adaptation 

pathways to be developed although there was recognition of the benefits the process 

provided, for example (it) “Broadens thinking about how to adapt to changing 

environment”. 
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5. Conclusion 

The management of ES depends on a raft of management conditions and decisions 

operating at any one point in time. These conditions (and management decisions) will vary 

in the future as a consequence of changing human induced (e.g., urbanisation) and 

natural (e.g., climate change) environmental variations. This project has provided further 

evidence that exploratory scenario planning can assist NRM managers to better 

understand the applicability and veracity of their current policies which may not necessarily 

have been developed with a consideration of future circumstances and environments.  

Add something on no adaptation explicitly included in the tested strategies/ actions -

focus on extreme events as opposed to climate change impacts. This scenario planning 

process did serve to illustrate a range of possible relative dangers, uncertainties and risks 

that were inherent in maintaining the traditional approaches to NRM. It also highlighted 

that under certain circumstances, some strategies may in fact jeopardise ES in the future 

(e.g., air quality targets, terrestrial ecosystems). 

 Planning does not and cannot occur with perfect knowledge and this is particularly 

the case with NRM. Many times, information required for planning and management is 

limited (i.e., data relating to baseline information as well as information used to develop 

projections). Sometimes stakeholders only have limited understanding of the drivers of 

change and the uncertainties surrounding these drivers. There are still many gaps in 

knowledge as to how climate change will impact ES and how ES can assist in adaptation. 

Hence, the adoption of a combination of scenario planning approaches is instrumental to 

minimise this limitation – that is, when predictive scenarios are hampered by limited 

availability of data/information they may need for decision-making to be supported by 

exploratory scenarios that bring multi-sectoral perspectives to inform decisions (add 

references). Such multi-sectoral perspectives (e.g., from different branches, departments 

within an organisation, and partner organisations) are often supported by high levels of 

tacit, corporate and/or professional knowledge which helps to assess options and select 

the most adequate ones to deal with uncertainties. For this reason, it is important to 

engage as wide a group of stakeholders as possible in these planning exercises. 

While organisations such as NRM regional bodies and local governments host many 

high level professional capabilities and expertise, a lack of structures to promote and 

support organisational learning comprises a missing opportunity to ensure effectiveness in 

setting strategic solutions and decisions. In particular, the absence of a mainstreamed Commented [SN1]: Link it back to findings.  
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organisational learning ‘culture’ within an organisation may impede the continual 

development of skills and capabilities of staff to deal with uncertainty.        

 For scenario planning to be effective it needs input from the right mix of participants 

to ensure all important issues are covered and diverse perspectives and expertise are 

included. Equally, it needs the participation of policy owners and advisors to better prepare 

them to deal with future changes should they eventuate. Data and information from 

different sources may need to be collected and interpreted to develop useful scenarios. 

This requires time and energy. Effort is also needed to ensure participants are not 

restricted by biases (such as biases towards technocratic solutions), and that assumptions 

relating to issues are identified and acknowledged. 

 Whilst scenario planning has proven to be a useful tool for decision-making, 

particularly in strategic planning, and especially in circumstances of high uncertainty, there 

is a need to refine these processes. In that regard it would be informative to more fully 

understand the long term operational aspects of the adaptive management process with 

regard to how well prior scenario planning experiences prepared those responsible for 

policy implementation and assisted them in their selection of alternative pathways of 

activity aimed at achieving respective visions. To these ends, there is a need to undertake 

longitudinal research on the future use of their scenario planning experience by the 

participating policy owners and advisers in terms of their preparation for to better handle 

future changes (both human induced and natural). This research needs applies equally 

well with respect to their reviews of options and selection of adaptation pathways.  
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