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Abstract The effectiveness of climate adaptation policies

in one sector can be compromised or aided by policies

developed in another sector. When the focus of adaptation

is a single geographical region, this potential for interaction

between sectoral policies is heightened due to spatial,

political and functional proximities. This paper analyses

interactions within three suites of climate adaptation

options developed for Australia’s ‘South-East Queensland’

region relating to: (1) wetland migration, coastal infra-

structure and planned retreat; (2) urban water security and

energy demand; and (3) terrestrial biodiversity and agri-

cultural viability. Using the concept of ‘institutional

interplay’ to structure a process of dialogue amongst

researchers, we identify a number of critical implementa-

tion requirements for successful regional-scale adaptation.

There is a need for greater focus on neighbourhood or sub-

regional scales of policy design and intervention, particu-

larly for the coordination of adapted infrastructure and

services to households. Policy-makers must also be more

explicit in considering broader drivers of land-use change

and economic adjustment likely to impact on proposed

adaptations. In considering these issues, our paper also

demonstrates a process for conducting cross-sectoral syn-

theses that can be employed in other regional-scale adap-

tation studies.

Keywords Regional planning � Multi-sector � Policy

integration � Research synthesis � Institutions � Dialogue

Introduction

Researchers are increasingly engaged in multi-sectoral

analyses to inform the development of integrated regional

policies for climate adaptation (see for instance Holman

et al. 2005; Kirshen et al. 2008; Reyer et al. 2012). Despite

this, concurrent research into the design of suitable policy

and planning responses is still in its infancy (Hunt and

Watkiss 2011; Moffet et al. 2011). The challenges facing

both policy design and multi-sectoral regional research

include balancing multiple outcomes and working at sev-

eral spatial and organisational scales. Further, these chal-

lenges must be tackled under conditions of institutional

fragmentation, contested goals and values, and insufficient

scientific knowledge (Hanger et al. 2013). Developing an

integrated response is nearly always considered a desirable

goal (i.e. normatively speaking); however, integration in

these types of problem contexts is often impractical or

highly problematic in political, social and institutional

terms (Mitchell 1990; Lane et al. 2009; Derkzen et al.

2009; Biswas and Tortajada 2010).

Given the influential role of scientific knowledge in

framing environmental policy and sustainable development

debates (Ozawa 2005; Owens and Rayner 1999; Rydin

2003), there is a critical need for researchers to support

integrative policy design by thinking more synthetically

(Agrawal et al. 2012). Yet, researchers, along with gov-

ernment agencies or private organisations, often contribute

unwittingly to fragmented outcomes because of their par-

ticular functional, jurisdictional and expertise-based ori-

entations (Scholz and Stiftel 2005). Indeed, adaptation has

previously been described as myopic and driven by sectoral

considerations or policy goals (Low 2008; Leitch et al.

2010). This may contribute to otherwise avoidable mal-

adaptations or missed synergies. At the most basic level,
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dialogue between sectors, and between those that research

sectoral adaptation options with stakeholders, is ‘critical in

ensuring that adaptation in one sector does not have a

negative effect on another’ (Mather et al. 2011: 562).

Researchers are a distinct expert group in the design and

implementation of adaptation policies. When equipped

with a broader understanding of the likely interactions

between proposed adaptation options, researchers can

mainstream more integrative thinking into their engage-

ment with stakeholders. In this way, it is possible to pre-

empt undesirable outcomes and also improve overall inte-

gration within complex environmental policy processes.

There are three important questions arising from the

above. First, how might the potential for fragmentation

within complex sector-based adaptation initiatives be

reduced? Second, how can we approach this task in an

analytically and conceptually robust way that leads

researchers to a more integrative understanding of the

problems, and the opportunities, at hand? Third, what are

the implications of such an approach for improving the

design of adaptation policies, within the existing limits of

current research and policy-making practice?

This paper applies a synthetic, analytical perspective to

suites of adaptation options developed within the sectoral

research portfolios of a large, regional-scale climate

adaptation project—the ‘South-East Queensland Climate

Adaptation Research Initiative’ (SEQCARI). Our discur-

sive synthesis approach is presented for three suites of

adaptation options: (1) planned retreat, coastal defence and

wetland migration; (2) energy efficiencies and urban water

security; and (3) terrestrial biodiversity management in

rural landscapes anticipating growing economic and cli-

matic pressures. This approach provides an alternative to

the economic rationalist and rational-comprehensive

models that characterise the contemporary science–policy

interface and are common in the climate adaptation liter-

ature (e.g. Hill and Olson 2013, and see Hajer and

Wagenaar 2003; Fischer 2003; Rydin 2003 for in-depth

discussion of the implications of these two policy-making

strategies). More generally, this paper explores the value of

adopting such an approach to the task of research synthesis

in regional climate adaptation problem contexts.

Concepts for synthesis: regional integration

as institutional interplay

The development of local and regional adaptations is often

tied to economic returns within given sectors (e.g. Stewart

and Wang 2011; Rambaldi et al. 2013). Such sectoral-

specific responses are easily costed and rationalised within

a given organisational mandate or budget (Gunningham

and Rees 1997). However, economic efficiency should be

seen as a necessary but not sufficient criterion for selecting

preferred policy responses. This is because economic effi-

ciency does not engage with the implications and contin-

gent character of interaction between options; between the

multiple entities responsible for implementation; and the

existing rules and practices that govern the legitimacy of

activities by those entities (van Buuren et al. 2013).

Contradictions between sectoral responses are interac-

tions that reduce the efficacy, efficiency or appropriateness

of adaptation responses in other sectors. Kirshen et al.

(2008), in their examination of interdependencies between

adaptation strategies in Metropolitan Boston, USA, com-

pare major sectoral adaptation responses on a sector-by-

sector basis. They identify a number of sector-specific

adaptation options that risk confounding regional mitiga-

tion efforts. However, they also identify numerous sectoral

adaptation options that produce co-benefits in other sectors.

Other terminologies have been used to describe the con-

sequences of interactions between different adaptation

options. Reyer et al. (2012) employ the terms ‘synergies’

and ‘conflicts’ to describe the interaction between the

intended consequences of a measure and unintended posi-

tive or negative side effects. Reyer et al. (2012) consider

interactions within sectors as well as between them, and on

how the mix of social, economic and environmental out-

comes might be affected. Whilst our study echoes the

aspects of Reyer et al. (2012) framing, we adopt Kirshen

et al. (2008) terminology of contradictions and co-benefits.

This arguably simpler framing serves our particular pur-

pose. That purpose includes leaving adequate analytical

space to consider the underpinning institutional dynamics

of the interactions, not only the consequences of

interaction.

To explore institutional dynamics, we employ Young

(2002) ideas of ‘interplay’ to probe interactions between

types and levels of organisation, and the rules that influ-

ence their interaction. The concept of interplay recognises

that institutions are not ‘self contained arrangements [but]

interact with other similar arrangements both vertically and

horizontally’ (2002:23). This paper defines institutions

broadly as the normalised rules and practices that govern

human action, which in the type of problem context dis-

cussed here can more specifically be considered as resource

management or environmental regimes (Young et al.

1999).

Vertical institutional interplay occurs between different

levels (or scales) of social organisation, such as the

household, neighbourhood, locality, region or nation.

Studies of policy integration in climate adaptation highlight

the importance of interactions between institutions. Urwin

and Jordan (2008) point to how national-level or regional-

level understandings of what ought to be done can differ

significantly from local perspectives on what can

514 B. M. Taylor, R. R. J. McAllister

123



practically be done ‘on the ground’. Indeed, cross-scalar

interactions contribute significantly to the institutional

complexity associated with integrated regional policy ini-

tiatives (Morrison 2007).

Horizontal interplay occurs between institutions (or

regimes or policies) at the same level of social organisation

(Young et al. 1999; Young 2002). Urwin and Jordan (2008)

report that much of the policy interplay literature to date

has, for instance, focused on the interaction of policies and

institutions at the global level citing as an example the

international climate change convention and the Montreal

protocol on ozone depletion.

Young (2002) also suggests that there are two distinct

types of institutional interplay. Functional interdependen-

cies are present when actions, within a complex system of

economic, social and environmental components, are

linked through biophysical–geophysical relationships.

Interdependencies in the politics of institutional design and

management occur when different sectoral interests inten-

tionally forge links between issues and institutions in order

to pursue individual or collective goals (Young 2002;

Young et al. 1999; McAllister et al. 2013). Functional in-

terdependencies often give rise to political ones, where the

motives of sectoral interests may be cooperative or com-

petitive in character.

In our study, we examine interplay between regional

adaptation options emerging from individual sector-based

programmes of research. We structure this examination

first by exploring co-benefits and contradictions, and sec-

ond using the concepts of vertical and horizontal institu-

tional interplay. Being explicit about these different

dimensions allows sectoral stakeholders, planners or

researchers tasked with the job of facilitating more inte-

grated approaches to be explicit about what they mean by

integration and how this might differ from other actors’

understanding or goals of integration. Further, there are

implications of these competing sectoral perspectives for

achieving more cohesive action at the regional level.

Methodology: a discursive approach to research

synthesis

For this study, we structured discussions amongst 15

scientists from research organisations including three

universities, and state and national government science

agencies. These scientists, as participants in the SEQCARI,

were engaged as experts in applied research on sectoral

adaptation options in close cooperation with government,

industry and community stakeholders in the SEQ region,

and engaged in several regional policy and planning for-

ums. The participation of these scientists in the synthesis

process was an explicit, planned step of the broader

SEQCARI project. The scientists identify with diverse

disciplinary backgrounds such as conservation biology,

materials engineering, agronomy, urban and environmental

planning, and constructivist social science. Surfacing and

examining co-benefits, contradictions, and vertical and

horizontal institutional interplay through discussion about

adaptation options have both practical and reflexive bene-

fits. Understanding these factors can moderate or delay

financial costs likely to arise from myopic design and

implementation of adaptations derived from a single sec-

toral perspective (Agrawal 2008). Debating these factors

improves the likelihood that potential conflicts in the goals,

design and implementation of adaptation policies can be

identified and resolved. The insights gained from the

structured, expert dialogues with researchers in this study

provide an example of how to make progress towards these

types of outcomes.

Seeing dialogue as a process of collective sense-making

(Forester 1989) is central to our methodological approach.

It recognises the institutional, political and highly contex-

tualised character of policy and planning where competi-

tion between multiple truth claims, made by different

actors or interests, determines acceptable action (Hajer and

Wagenaar 2003; Fischer 2003; Rydin 2003; Bulkeley 2010;

Lovell et al. 2009; McAllister et al. 2013). The same

dynamics, we argue, also hold for the diverse disciplinary

and epistemological perspectives on adaptation that arise in

sectoral-oriented programmes of research. Following For-

ester (1989) approach, in this study, we requested infor-

mation from, and posed questions to, participants in order

to organise attention around specific themes. We made

written records of discussions, drew on participants’ own

notes of the discussions, and undertook follow-up ques-

tioning. The method involved four steps conducted over

several months.

Step 1: Identifying preliminary adaptation options

from sectoral research

This initial stage involved encouraging researchers to

document the preliminary adaptation options arising from

their particular sectoral research programmes. 1To provide

some consistency in reporting, we designed a standard

template (see Tables 1, 2, 3) which asked researchers to

explicitly describe the:

1 This exercise yielded 130 preliminary adaptation options from

research teams in: human settlements; infrastructure; water (sourced

from outside of SEQCARI); energy; biodiversity and adaptive

capacity. The SEQCARI project as a whole considered a far greater

range of adaptation options including a specific suite of ‘integrated’

adaptation options (see, e.g. Serrao-Neumann et al. 2013).
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1. actions involved;

2. most suitable or likely policy mechanism of implemen-

tation (e.g. regulatory, incentive and informational);

3. proposed scale and/or location of implementation;

4. temporal characteristics of the action (episodic,

sequential, ongoing);

5. primary and secondary responsibilities for implemen-

tation; and

6. preliminary thoughts on beneficial or negative inter-

actions with other options.

These tabled lists were then circulated amongst all

participant researchers to build awareness of likely actions

being proposed in other sectors. There were two or three

iterations in this process as researchers distilled their

understanding of their research implications into more

practical and discrete lists of adaptation actions. These

preliminary adaptation options served as the content in the

first of two face-to-face cross-sectoral discussions in the

following step.

Step 2: Exploring co-benefits and contradictions

A first workshop was organised in November 2011 with

researchers from the project, an Australian government

observer and the two authors. The purpose of this work-

shop was to identify subsets of adaptation options (from

step one, above) that researchers considered most likely to

exhibit interdependencies and provide the opportunity for

other researchers to interrogate the scientific and practical

claims behind these options. The result of this exchange

was a subset of six groups of options identified as exhib-

iting, prima facie, strongly interdependent traits. Using

small-group discussions (working in cross-sectoral, multi-

disciplinary groups), researchers then explored and docu-

mented specific co-benefits and contradictions, followed by

validation of these amongst the broader group. Outcomes

of the discussions were documented and circulated to

participants for considered reflection and further clarifica-

tion. Importantly, the intent here was not to identify and

assess the full suite of potential co-benefits or contradic-

tions but to focus on several examples. These examples,

through the process of examination, serve as instructive

cases of the types of interactions that might be expected in

the region.

Step 3: Considering horizontal and vertical interplay

Where the first workshop addressed consequences or

impacts of interactions between options, the second

workshop focused on the processes and scales of interac-

tion. This second synthesis workshop was held with mostly

the same group of researchers 2in March 2012. The purpose

of this second workshop was to extend earlier discussions

on likely interactions, but this time using concepts of

horizontal and vertical interplay to frame the conversation.

This encouraged researchers to consider cross-scalar as

well as cross-sectoral interactions. Because of the

increasingly sophisticated requirements of the discussion,

this second full-day workshop explored only three of the

six previously identified adaptation subsets (Tables 1, 2, 3).

Again, this occurred through two rounds of directed small-

group discussion and was followed again by validation

with the broader group. In this way, the selection of the

three suites of options in the analysis was based on initial

expert-based, subjective assessment by researchers. These

were then refined and prioritised through the inter-sub-

jective process of dialogue amongst the broader group of

researchers.

Step 4: Developing and interpreting the indicative cases

In the final stage, we compiled and consolidated the cases

and again sought feedback from participants to refine and

validate the authors’ interpretations. The three subsets of

options that were explored in Step 3, above, served as

illustrative and indicative cases into the character of

research integration for regional adaptation. The cumula-

tive products from the two workshops, compiled written

material and follow-up discussions with researchers, pro-

duced a rich body of material on the three indicative cases.

Where other studies have undertaken the analyses of

planned or agreed adaptation measures for regions (see

Reyer et al. 2012), this study examines options that are still

in development. As such, the results below provide an ex

ante appraisal. This approach is beneficial in pre-empting

likely consequences of interactions, so a more complete

understanding of proposed implementation measures can

be examined with policy-makers and other stakeholders.

One limitation of such an approach is that there is no clear

commitment that these will indeed be the final measures

adopted for implementation. However, it does provide for a

more considered and holistic examination of likely mea-

sures and the types of interactions that could be expected.

Results: assessing interactions amongst selected

adaptation options

Below, we present the results of discussions amongst

project researchers, focusing on three subsets of adaptation

options. For each of these subsets, the co-benefits, con-

tradictions, and vertical and horizontal interactions are

2 Fifteen participants in each of the two workshops with thirteen of

these attending both.
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described. Importantly, the material in this section is

intended to reflect the internal project dialogue on these

options. This dialogue is based on participant’s research,

and reference to their work is provided to evidence the

particular cases and options.

Planned retreat, coastal defence and wetland migration

Up to 35,000 SEQ residences are already at some risk of

inundation in 100 average recurrence interval storm surge

events (Wang et al. 2010). Two adaptive strategies pro-

posed by researchers were to either plan a retreat from

locations at risk, or strengthen coastal defences with hard

infrastructure (Serrao-Neumann et al. 2013). The choice of

adaptation has implications for the region’s &160 km2 of

coastal wetlands, which includes wetlands of international

(‘the Ramsar convention’) and national significance. As

sea level rises, coastal wetlands have the ability to colo-

nise new areas on progressively higher ground (see Shoo

et al. 2012). To support this adaptation, however, the

likely paths of advancing wetlands will need to be clear of

hard (urban) infrastructure and other obstacles (Traill et al.

2011).

Co-benefits

Planned retreat removes the human population from vul-

nerable locations and also provides space for landward

migration of wetlands. Amenity benefits may accrue to the

remaining residents due to closer proximity to new natural

areas. Increased housing density and redevelopment behind

retreated areas have the potential to help meet housing

affordability and other sustainability goals. Co-benefits can

be increased by prioritising retreat in areas with high

wetland value potential. Retreat can also provide open

space and access in foreshore areas, and redirect costs that

would otherwise be used for hardening coastal defences.

Contradictions

Where hard defensive structures are used, negative inter-

actions with conservation of coastal biodiversity are likely.

These include the loss of existing wetlands and reduction in

the diversity of wetland habitats in those locations (Shoo

et al. 2012). Higher density developments behind the

defended areas may have negative implications for equity

and access, with remaining residences likely to be more

expensive, or conversely less desirable if environmental

quality of residential areas deteriorates due to proximity to

mosquito habit, for example. Planned retreat may increase

development pressure on other coastal forests and wetlands

(e.g. melaleuca).

Vertical interactions

Confusion or conflict over jurisdictional responsibilities,

between agencies at different scales, is likely to be exac-

erbated under conditions of planned retreat. This argument

was linked to concerns about consistent policy interpreta-

tion across agencies at different levels of government,

particularly between local and state (provincial-level)

governments on buffer-zone rules. Similarly, local-state

cooperation would be necessary when implementing local

planning responses that involve changes to land tenure or

property rights. This included cooperation on key tasks

such as facilitating retreat and planned migration in iden-

tified risk areas, and for identifying and allocating land to

accommodate that retreat and migration. This is not to

mention the likely resistance from property owners in areas

that are subject to retreat policies. On this issue, there were

suggestions that non-government entities such as regional

natural resource management bodies or other regional-level

partnerships might provide important connections between

state and Australian governments and communities, par-

ticularly through educational, informational and monitor-

ing functions that engage through local sites and actors.

The involvement of the Australian (national-level)

government in implementing adaptation was also raised.

First, it was suggested that local authorities would be

dependent on the Australian government for financing land

acquisition for retreat in strategic areas or other land pur-

chases required for the accommodation of wetland migra-

tion under a managed retreat scenario. Second, major

infrastructure improvements to defend property and/or

existing use rights were considered beyond the financial

means of most local authorities. Third, the national gov-

ernment’s protection of regional salt marsh ecosystems

brings a federal legislative instrument more firmly into play

in local development decisions. It also raises the potential

for increased Australian government involvement through

the provision of funds for managing these changes.

Horizontal interactions

Relationships between households in identified risk loca-

tions, and the degree to which those households shared

common values and expectations at a neighbourhood level,

were considered influential in the capacity of local

authorities to garner support (or otherwise) for major

changes to land use. Similarly, relationships between

neighbouring councils in the region (e.g. networks such as
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the South East Queensland Council of Mayors) were seen

as critical to enhancing the capacity of local governments

to coordinate planning response across jurisdictional

boundaries. Failure to do so would obstruct ecosystem-

level management responses along the coast. For example,

managing coastal erosion and inundation in locations at the

juncture between two local government areas would be

problematic if conflicting responses (hard, soft or now,

later) were adopted. In the context of these concerns about

cooperation between government agencies, arguments

were made that a new organisational entity (or authority)

with a clear mandate to manage across jurisdictions on the

coastline would be necessary.

Water and energy use in households

The so-called Millennium drought reduced SEQ water

supplies to critical levels by 2007 and promoted major

behavioural, technological, and infrastructure changes

(Laves et al. 2013). The drought broke with flooding rains

(Bohensky and Leitch 2013), but climate change projec-

tions indicate that in the future, dam replenishing stream-

flows will decrease (Gooda et al. 2011). Urban water

supplies need to be secured by diversifying supply away

from the current heavy dependence on bulk supplies based

on dams (Laves et al. 2013). Researchers at the workshop

identified that desalination, recycling wastewater and

decentralisation through household water tanks are options

currently being deployed in SEQ. This will add to regional

energy demands. However, energy utilities and govern-

ments are concurrently proposing adaptations to reduce

peak energy demand (see Quezada et al. 2013). Unplanned

energy failures in heat wave conditions are a major health

risk in the region, and peak demand has grown twice as

quickly as average energy demand growth in recent years

(Seo et al. 2013). Adaptations for managing peak energy

demand include encouraging greater energy efficiencies at

the household scale.

Co-benefits

At a regional scale, both sectors’ adaptation options inde-

pendently rely on some level of decentralisation of gener-

ation and/or supply infrastructure. Energy utilities in the

region are already encouraging changes to the temporal

patterns of household energy consumption to reduce peak

loads. Water utilities have inadvertently delivered co-ben-

efits by reducing energy usage through past campaigns to

reduce water consumption. Conversely, water utilities have

also employed more energy intense water source options

(desalination, purified recycled drinking water). Some

improvement in both energy and water efficiencies can be

achieved by improved articulation between these systems

at household scales. This could be gained through broad-

based conversion to solar hot-water and smart technology

to use appliances both outside of peak energy demand

periods but also timed to take advantage of the solar hot-

water at its maximum production.

Contradictions

Available options for diversifying water supplies all

increase the energy intensity of urban water use. At the

household level, rainwater tanks provide perceived benefits

in terms of water security during dry periods. Yet, on a

cost-per-litre basis, tank water is considerably less eco-

nomical than standard potable supply (due to tank infra-

structure costs and localised pump energy usage). As such,

increased energy costs under this scenario contribute to

cost-of-living pressures at household scales (potentially

increasing socio-economic vulnerability of lower-income

households) as well as increasing the vulnerability of

regional energy infrastructure as both energy and water

demand increases. Diversification of water supply sources,

particularly desalinisation, also increases energy demand.

Vertical interplay

Discussion amongst researchers at the workshops identified

interactions between household and higher levels of orga-

nisation such as the neighbourhood, regional or national

levels. For instance, change at household scale could be

encouraged through the tightening of building codes or

regulations that require improved integration and greater

efficiency in water and energy use. This would require

action from local governments in cooperation with state

government agencies to amend and upgrade existing design

and building standards, particularly for new developments

where gains are most readily and cost-effectively made at

scale.

The discussion repeatedly turned to issues of how

improved integration between local or household-level

energy and water use efficiencies might be pursued at

neighbourhood level or multi-dwelling clusters. At the

heart of these options is the degree to which cost-efficient

and maintainable decentralised systems can firstly be

designed and operated on a multiple-dwelling basis, and

secondly, how these connect to the broader regional

resource networks (i.e. the power grid or potable water

supply system).

Resolving these existing discontinuities between scales

of generation and supply (i.e. between household and grid)

will require novel forms of cooperation between utilities,

governments and major developers (see Quezada et al.

2013). However, in this regard, current actions by gov-

ernments or utilities to incentivise energy or water savings
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at household scale are of limited efficacy. Researchers at

the workshop therefore felt there was an ongoing, defined

role for statutory development authorities to facilitate (or

indeed mandate) cooperation amongst developers, gov-

ernments and utilities to achieve this goal. Such coopera-

tion could be underscored by government-funded incentive

schemes to mainstream decentralised energy-water systems

into housing and development markets more rapidly in the

region.

Horizontal interplay

Researchers at the workshop commented that there are

presently contradictions between state government policies

seeking to improve the affordability of housing in the

region whilst, at the same time, encouraging greater

resource-use efficiency and sustainability in housing

design. As such, in the policy discourses on development in

the region, there is a perceived conflict between pressures

to keep housing costs low, and the contentious claims of

developers that meeting sustainability objectives increases

those costs (see Taylor et al. 2012, 2013).

To deliver the type of integrated infrastructure described

earlier also requires attention to horizontal relationships at

several levels. These may include, for example, new types

of agreements amongst residents at the cluster or locality

scale, and between utilities, developers and planning

authorities (e.g. through precinct level, neighbourhood or

whole-of-development planning at sub-regional levels).

These agreements would need to articulate the rules and

practices of ownership, maintenance and management of

cluster level infrastructure within neighbourhoods. Ambi-

guities about infrastructure and service charges for these

new models and joint-operating arrangements between

stakeholders will need to be resolved.

Terrestrial biodiversity and agricultural viability

South-East Queensland is one of Australia’s five major

centres of plant diversity and endemism (see Shoo et al.

2012). To protect regional biodiversity, habitats need pro-

tection and restoration in key areas identified as providing a

refuge from climate change. Strategic intervention to assist

passive regeneration of native forest may be a low-cost

option to achieve restoration objectives (see Shoo et al.

2012). However, such activities interact with regional

agricultural adaptation. About 56 % of SEQ’s woody

vegetation has been cleared, with grazing accounting for

the dominant land use in rural areas. For SEQ’s agricultural

industry, responding to increasing climate variability will

require improving integrated pest management in cropping

lands and providing more shade, water, and shelter belts for

grazing animals (Zvi Hochman, Neil Huth, Personal com-

munications.). Both of these sets of options need to be seen

in the context of peri-urbanisation pressures and structural

adjustment pressures operating at farming enterprise and

industry levels (see Harman and Low Choy 2011).

Co-benefits

Researchers at the workshops discussed how encouraging

passive forest regeneration for biodiversity outcomes may

provide several benefits for beef cattle producers. Land-

scape regeneration may serve to moderate exposure to

climate extremes and local provision of shade from trees

can reduce heat stress on animals. Mitigating the excesses

of hotter and drier conditions may lengthen the time frames

producers have to adapt their enterprise structure, man-

agement practices, varieties or breeds. In turn, this reduces

the need for rapid adjustment with its potentially undesir-

able socio-economic impacts for farming businesses and

communities. For horticultural enterprises in particular,

passive regeneration could be planned to increase the

proximity of pollinators and crop pest predators to crop-

ping areas reducing reliance on chemical inputs, help

moderate temperature range extremes and reduce evapo-

rative stress on crops. If situated in important groundwater

recharge areas, increased forest cover may reduce the

effects of dry-land salinity and lead to improved water

quality in catchments. Encouraging passive regeneration

may increase rural amenity and provide for income diver-

sification through amenity tourism or carbon sequestration-

based incomes for enterprises under adjustment pressures.

Contradictions

Conversely, given that the expected annual number of fire

danger days will increase under climate change in the

region, encouraging passive forest regeneration adjacent to

rural (and peri-urban) land may increase exposure to fire

risks to human settlements. Decline in the total area of land

actively managed under rural production may also increase

the risk of weed infestation. Other physical risks noted were

increased strain on available groundwater resources if

broad-scale forest regeneration increased rates of evapora-

tive transpiration. This could reduce available water for

agriculture adding to stress on enterprises. Conflicts may

also arise between the maintenance of high-value agricul-

tural land uses and revegetation of regional ecosystems on

flatter more fertile lands occupied by agriculture (Shoo

et al., in press). Hence, the greatest opportunity for regen-

eration may be in locations least suited to agriculture, such

as the drier, more exposed upland areas of catchments.
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Vertical interplay

Conservation priorities are tied to parcels of land for their

biodiversity values and also to the priorities of managing

agencies. Because of this, actions to secure land for con-

servation may not be well aligned with opportunities to

secure land arising from rural-industry restructuring in the

region. Similarly, there is a need to match regional or

higher-level planning objectives (e.g. to sequester carbon in

the landscape) with the potential to manage or regenerate

native vegetation at farm scales. Where partnerships

between individual farmers and governments can be bro-

kered through incentive payments, for instance, that vertical

relationship needs to persist over time. Providing (ongoing)

incentives to plant, maintain or regenerate native vegetation

were considered necessary to achieve longer-term outcomes

by providing a stable and predictable set of benefits to

landholders. This can be problematic as rural landholders,

particularly those experiencing processes of structural

change in their industry, may be reluctant to commit to

binding land agreements that suggest some loss of man-

agement control over their farm. In SEQ, this reluctance

may be more acute given the high proportion of freehold,

rather than leasehold, tenure of agricultural production.

Horizontal interplay

Passive forest regeneration on individual properties will

not necessarily be coordinated with neighbours to achieve

landscape-wide objectives, such as improving connectivity

or mitigating temperature extremes. There are also issues

with how co-benefits might be gained ‘over-the-fence’

when one landholder has limited formal control over their

neighbour. For instance, horticultural enterprises located

close to stands of native vegetation may have limited

influence over neighbouring land from which integrated

pest management services are provided. Conversely, there

is no similar mechanism to return profits from the agri-

cultural enterprise to that neighbouring land in order to

sustain those services. In a similar vein, cooperation

amongst neighbouring landholders to maintain the overall

productive qualities of an area (e.g. limit hillside erosion

across property boundaries) is hampered by incentive

structures that tend to direct rehabilitation payments to

individual properties that are often the most degraded.

These sorts of issues highlight the importance of forming

local agreements between neighbours if these co-benefits

are to be gained and maintained between agricultural via-

bility and biodiversity adaptations in the region.

Discussion

We applied a discursive, structured approach to identify and

explore principal functional and political interdependencies

between adaptation options proposed in different sectors. In

describing these interactions in terms of their co-benefits,

contradictions, horizontal and vertical interplay, it can be

seen how these interactions condition the success—or

otherwise—of proposed sectoral options. For example, in

functional terms, actions to improve the security and effi-

ciency of water supply to households in the region will have

Fig. 1 Interplay between

adaptation options in the South-

East Queensland region:

illustrative examples from case

studies
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direct consequences for household energy consumption. In

this way, rules and practices associated with household

water use and preferred supply strategies are tied to the

viability of future energy regimes. Discussion amongst

researchers identified both a spatial and political response to

this nexus. The spatial response proposed is to redefine the

focal scale of supply and/or generation from individual

household to the dwelling-cluster or neighbourhood scale.

Neighbourhood-scale water and energy supply strategies

are most likely to achieve household-scale benefits,

provided they are integrated within the broader regional–

national supply/generation networks. These functional

interdependencies, as Young (2002) suggests, also create

political ones where improved horizontal cooperation

amongst utilities, developers and regional planning

authorities will be necessary to implement such a strategy.

Even though incentives to manage interactions between

water and energy are weak (see Quezada et al. 2013),

planning to avoid future joint losses in both sectors may

eventually force cooperation (Young 2002).

Interestingly, discussions amongst researchers at the

workshops across all three suites of adaptation options

presented in this paper suggest a refocus on new, inter-

mediate levels of organisation (as illustrated in Fig. 1).

New organisation is required at scales between local gov-

ernment and individual households or businesses. The

planned retreat-wetland migration case, for instance, sug-

gests that an adaptation response that differentiates

between coastal neighbourhoods will be likely, and nec-

essary, to achieve biodiversity outcomes and the protection

of human settlements. Where one locality may be identified

for future retreat (and potentially allocated for the landward

migration of wetlands as well), an adjacent locality may be

defended. This exemplifies the need for detailed local

planning, participation and debate with those specific

communities to work through what may otherwise be

viewed as an inconsistent and complex response of plan-

ning authorities to neighbouring coastal settlements (Bai

et al. 2010). Similarly, a greater degree of formalised

cooperation between adjacent agricultural landholders, and

between neighbouring conservation and agricultural lands,

will be necessary to ensure passive forest regeneration

occurs in a manner that provides benefits for managing

climate variability and improved agricultural viability. This

will require sub-regional coordination to align spatial pri-

orities for passive regeneration and future agricultural

production land, and hence avoids competing regimes.

Each of these examples emphasises a degree of horizontal

interplay otherwise not articulated in adaptation options as

defined in the initial sector-specific focus.

So, how does the synthesis approach used above inform

how we think about regional adaptation research and

implementation of its recommendations? Our approach

embeds a capacity for synthetic thinking into the internal

dialogue between researchers. It also intentionally narrows

(or focuses) attention from a large number of discrete options

to small subsets of options. Importantly, the case descrip-

tions reflect the types of interactions most evident to par-

ticipant researchers. Stakeholder engagement is important

for planning and implementation (e.g. Schmidt et al. 2012),

and our project’s stakeholder interactions are described

elsewhere (Serrao-Neumann et al. 2013; Keys et al. 2013).

For the exercise detailed above, we note that similar dis-

cussions undertaken with government managers or other

stakeholders will have generated a different set of narratives.

Nevertheless, our approach encouraged a sifting or informal

prioritisation of actions, from a researcher perspective, that

were more likely to require considered thinking about inte-

gration. Counter to the prevailing paradigm, this was done

without deterministic prioritisation processes, but in the

course of structured dialogue. The approach employed in

this study also mimics the processes of dialogue in multi-

sectoral policy problems where despite the rhetoric of

comprehensiveness, integration must for pragmatic reasons

focus on discrete and specific subsets of functional or

political interactions—some narratives dominate over oth-

ers. More important to the policy analyst and policy-maker

however is not so much what is discussed (as this will be

highly contextual) but what those discussions tell us about

the rules in use (or proposed rules in use) for guiding a more

cohesive regional-level understanding of implications of the

research for implementation. What the synthesis process

does is to emphasise the task of integration in complex

environmental research and policy problems. Further, such

an approach is defensible as it provides an analytically robust

way to lead participants to an improved understanding of the

problems, and the opportunities, at hand.

Conclusion

This paper illustrates a process of research synthesis

applied in a large, regional-scale climate adaptation pro-

ject. A series of structured discussions amongst project

researchers was conducted to identify and describe inter-

actions between suites of sector-specific adaptation options

developed for the region. This facilitated a more integrated

understanding of options being proposed by specific sec-

toral domains. It also pointed to important, emergent

properties of implementation that cut across discrete sec-

toral options, such as the importance of neighbourhood and

local level planning responses as focal sites of integrated

implementation. Further, it highlights how recognising

interactions between scales of institutional organisation—

such as state, region and locality—is critical for designing

complex regional adaptation programmes.
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There is a very practical objective in conducting a

synthesis process—to provide the means through which

researchers as an expert group in adaptation policy-making

can examine likely co-benefits and contradictions other-

wise not articulated within their distinct research domains.

In doing so, we demonstrate the value of an institutional

perspective for unpacking regional integration, a perspec-

tive that is sensitive to research synthesis and policy

implementation in climate adaptation more broadly.
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