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The scale and complexity of global challenges and the growing pressure on researchers to demonstrate ‘impact’,
has prompted considerable investigation into the relationship between science, policy and decision-making. This
is especially evident in the field of climate change adaptation, which is characterised by policy relevance, deep
uncertainty, and diverse stakeholders, contributing to a highly complex policy and planning landscape. This
paper seeks to contribute to the science to policy interface literature by presenting results from case study
analysis in Aotearoa New Zealand. In-depth, semi-structured interviews (n = 23) with policy practitioners and
individuals in related roles and organisations, were used to elicit information about barriers and enablers to
research uptake and implementation. Thematic analysis yielded four foundational propositions: Strong re-
lationships enable research to inform policy and decision-making; Interpretations of uncertainty hamper policy-
making for adaptation; Competing timeframes and priorities hinder research uptake; and Funding priorities
affect research uptake and policy outcomes.

Collectively, these propositions highlight the need to strengthen collaboration between researchers and pol-
icymakers by building trust, fostering mutual understanding, and establishing feedback loops between in-
dividuals in their respective domains, supported by knowledge translators. The findings have international
relevance and utility and can inform the design and evaluation of mission-led science that addresses the complex
challenge of climate change adaptation, with an emphasis on enhancing transparency and trust between poli-
cymakers and researchers.

1. Introduction

seem straightforward in theory, it is often far more complex in practice.
Evidence and analysis can help define the strengths, weaknesses and

Climate change presents growing risks to the health and wellbeing of
people and the planet. Adaptation will be required to reduce risk and
realise opportunities (Leal Filho, 2024). However, there is a persistent
gap between understanding the scale and scope of climate-related risk,
and implementing adaptation actions to reduce it (CCC, 2024; Chen
et al., 2016; Glavovic et al., 2022; IPCC, 2022; Malik and Ford, 2024).
This arises, in part, from the inherent complexity of the adaptation
challenge, the needs of policymakers, and the competing priorities and
pressures faced by researchers (Arteaga et al., 2023; Eakin and Patt,
2011; Rickards et al., 2024).

Effective governance requires policy-makers to look ahead, set clear
priorities, and develop strategies grounded in robust evidence to tackle
today’s challenges (Boston, 2017). While linking science and policy may
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unintended consequences of different options. However, complex issues
raise the political stakes and introduce dynamics such as uncertainty and
competing values, which shape the role of science and research in policy
and decision-making (Pielke, 2007).

The complex landscape of climate change adaptation provides fertile
ground for studying this science-policy interface. Adaptation aims to
reduce vulnerability to current or anticipated impacts of climate change,
including extreme weather events, sea-level rise, biodiversity loss, and
food and water insecurity (UNDP, 2024). Adaptation must account for
multiple factors, including model and decision uncertainty,
non-linearity and systemic inertia, which complicate the policy and
decision-making context (Colloff et al., 2017; Mach and Kraan, 2021;
Stirling, 2010). Consequently, adaptation knowledge production crosses
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traditional disciplinary boundaries and draws on expertise from diverse
domains. This landscape is shaped by multiple, often conflicting drivers
and stakeholders, alongside a growing recognition of its importance for
effective climate change management.

In this paper, we focus on the science-policy context in Aotearoa New
Zealand (Aotearoa NZ), where adaptation science and policy have
emerged as growing priorities in recent years, following an established
focus on mitigation (Cradock-Henry et al., 2019; Lawrence et al., 2025).
Drawing on interviews with policy practitioners, the study examines
how science is, or is not, incorporated into policy and decision-making
processes. To identify barriers to the uptake of adaptation research
and explore ways these barriers might be overcome, the study was
guided by the following questions:

e What is the current context for policy development and decision-
making and the use of research for climate change adaptation pol-
icy in Aotearoa NZ?

e How, and to what extent, is climate change adaptation research used
to inform policy development and decision-making? and

e What are the barriers to using adaptation research effectively, and
the enablers that could address these?

Our findings reveal a rapidly evolving research and policy landscape,
driven by recent extreme weather events, an increased awareness and
sensitivity to climate change and changing science investment priorities.
To address these challenges, we develop and describe four propositions
designed to guide future research and support stakeholder engagement
and relationships essential to the development and uptake of policy-
relevant science. We begin with a review of the literature on the
science-policy interface, focussing on values and uncertainty.

1.1. Science, policy and decision-making

The relationship between science and policy has received significant
attention from scholars in recent decades, driven in part by the
increasing scale and scope of the environmental, social, climatic and
economic challenges for governance and decision-making (Boston,
2017; Gluckman et al.,, 2021; Guntzburger and Hadengue, 2025;
Jagannathan et al., 2023; Moure et al., 2023). The traditional knowledge
pipeline assumes a linear, one-way knowledge transfer from scientific
experts to policymakers (Cash et al., 2006; Rogga, 2021). This model has
been widely critiqued for oversimplifying the complex, non-linear, and
iterative nature of science-to-policy interactions (Cash et al., 2006;
Landry et al., 2001; Morgan and Di Giulio, 2018). In its place, scholars
have advanced a more nuanced understanding of the science-policy
interface, conceptualised as a dynamic, networked space involving
multiple actors and feedback loops (Kasperson, 2011). Within this
evolving perspective, the concept of ‘post-normal’ science has emerged,
emphasising the importance of uncertainty, value pluralism, and
stakeholder engagement (Funtowicz and Ravetz, 1993). Post-normal
science has however been criticised for lacking consideration of
important governance of problems such as participatory and delibera-
tive democracy (Wesselink and Hoppe, 2011). Building on these in-
sights, (Jasanoff, 2007) argues for ‘technologies of humility,’
approaches that explicitly recognise uncertainty, value conflicts, and the
limits of scientific knowledge in decision-making, highlighting the need
for more reflexive and inclusive knowledge practices.

Consequently, co-production and participatory, iterative approaches
have gained traction as more effective and responsive alternatives to
traditional models of knowledge transfer between research and
decision-making (Dilling and Lemos, 2011; Feldman and Ingram, 2009).
Co-production is founded on the premise that scientific expertise alone is
insufficient to address complex problems and that stakeholder contri-
butions are vital to create knowledge that is both scientifically credible
and socially robust. At the same time, co-production is a contested
concept: definitions and interpretations vary across disciplines, evidence
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on the opportunity costs relative to knowledge use is limited, and there
are potential risks, such as privileging familiarity over uncertainty or
reinforcing uneven power dynamics that can lead to inequitable out-
comes (Durose et al., 2022; Lemos et al., 2018; Turnhout et al., 2020;
Wesselink and Hoppe, 2011).

Post-normal science frames scientific practice under conditions of
uncertainty, contested values, and urgent decision-making (Funtowicz
and Ravetz, 1993; Wesselink and Hoppe, 2011), emphasising the need to
broaden what counts as relevant knowledge. Co-production, through its
participatory and collaborative processes that aim to integrate different
ways of knowing to develop knowledge and contribute to effective so-
lutions for society (Turnhout et al., 2020), can offer a mechanism to
bridge science and policy in a post-normal context. Co-production and
post-normal science both challenge the traditional linear model of sci-
ence—policy interaction. Post-normal science primarily offers a diag-
nostic lens, whereas co-production focuses on the processes of
engagement and knowledge production to address complex problems.

Interactions between science and policy are shaped by different
values, drivers and operating contexts (Bradshaw and Borchers, 2000).
While these differences can sometimes create disconnects, they can also
foster complementarities and innovative approaches when effectively
managed (Cvitanovic and Hobday, 2018). Government processes are
often driven by the need for certainty, rapid decision-making and public
accountability. As a result, policymakers and decision-makers are often
less tolerant of failure and more wary of new innovations. In contrast,
science tends to be more anticipatory and problem-orientated, often
accepting uncertainty, complexity and a lack of immediate end users.
These differences create tensions particularly around the speed-quality
trade-off, where policy demands timely input but rigorous scientific
processes require time (Sarkki et al., 2014). Various mechanisms have
been proposed to bridge these gaps including the use of knowledge
brokers' (Gluckman et al., 2021), embedded science advisors
(Gluckman, 2017), boundary organisations2 (Guston, 2001; Lemos
et al., 2012; Lidskog, 2014), cross-disciplinary research (Aitsi-Selmi
et al., 2016), and participatory co-creation approaches (Barton et al.,
2020; Hochrainer-Stigler et al., 2024; Meinke et al., 2006; Morgan and
Di Giulio, 2018).

Underlying these mechanisms is the significant influence of values,
which shape research priorities, policy development, and decision-
making processes (Heazle, 2010; Jasanoff, 2003; Locatelli et al., 2022;
Pulkkinen et al., 2022). Climate change policy illustrates how values can
shape decisions, sometimes overriding scientific evidence or using
contradictory science to support ideological debates (Gluckman, 2013;
Hulme, 2018). The assumed link between knowledge and action has
been questioned, with scholars highlighting political and cultural bar-
riers that impede climate action, despite overwhelming scientific
consensus (Cologna and Oreskes, 2022; Morgan and Di Giulio, 2018).
The values embedded in science itself influence knowledge production,
from framing research questions to evaluating models and translating
findings into policy (Gluckman et al., 2021; Pulkkinen et al., 2022). Calls
for post-normal science recognise the need for diverse perspectives
(Funtowicz and Ravetz, 1993), particularly in contested areas such as
adaptation. Here, integrating traditional ecological, indigenous or local
knowledge alongside Western science is crucial (IPCC, 2023; Taylor
et al., 2023). Transformational research and participatory approaches
that acknowledge the legacies of colonisation and support decolonisa-
tion are increasingly advocated to promote inclusive and effective
adaptation policies (Taylor et al., 2023). In Aotearoa NZ, for example,
matauranga Maori offers valuable insights for climate adaptation,

1, ‘Knowledge brokers are people or organisations that move knowledge
around and create connections between researchers and their various audi-
ences’(Meyer, 2010, p. 118).

2 A boundary organisation is an entity that mediates between two different
social ‘worlds’ typically science and politics (Guston, 2001).
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supporting a more holistic, co-governance approach (Hikuroa, 2020;
Thirangi, 2022; Lawrence et al., 2022).

Trust is consistently recognised as a vital component of effective
knowledge exchange, particularly in contexts where multiple values,
worldviews, and types of knowledge intersect (Cvitanovic et al., 2021;
Hewitt et al., 2022; Lemos et al., 2012). Building on the recognition of
values and inclusive, participatory approaches discussed above, trust
enables collaboration between scientists, policymakers, and commu-
nities, supporting the legitimacy, relevance, and uptake of knowledge.
However, there is limited guidance on how to build, maintain, or restore
trust once it has been damaged (Boschetti et al., 2016). This is partic-
ularly important in climate change adaptation, where decisions must be
made under high levels of uncertainty and divergent values (Wreford
et al., 2020). Traditional planning systems, which assume predictable
outcomes, often struggle with such uncertainty, sometimes leading to
decision paralysis and creating barriers to adaptation (Morgan and Di
Giulio, 2018). A recent systematic review of the intersecting literature
on climate change adaptation and uncertainty found that
decision-makers are increasingly willing to work with uncertainty rather
than delay action (Moure et al., 2023). While some scholars emphasise
improving climate models to reduce uncertainty (Shukla et al., 2009),
others advocate for adopting more flexible, scenario-based, and robust
decision-making frameworks that explicitly embrace it (Aall and Gro-
ven, 2022; Lemos and Rood, 2010; Wilby and Dessai, 2010).

2. Study setting and methods

Aotearoa NZ is a small, developed economy located in the south-
western Pacific. As an island nation, with varied topography and a
largely maritime climate, climate change poses significant risks to
coastal communities, infrastructure and lifelines with an estimated
exposure of NZD$6.05 billion (USD $3.5 billion) worth of buildings
(replacement value), 409 km of roads and one of its key airports
vulnerable to coastal flooding with only 30 cm of sea level rise (Paulik
et al., 2019). The country is highly urbanised, however the primary
contributors to GDP, including international tourism and agriculture
(primarily dairy farming), rely on natural assets, which are exposed to
climate change impacts, with further implications for health and well-
being (Boston, 2024; CCATWG, 2018; CCC, 2024; Lawrence et al.,
2024). In 2023, the country experienced 18 weather-related states of
emergency (NEMA, 2024). One of these was an ex-tropical cyclone
affecting large areas of the North Island which cost private insurers over
NZD $1.7 billion (USD $995 million) in claims to date (ICNZ, 2024),
with the total cost likely to be exceeded only by the 2010/11 Canterbury
earthquake sequence (MFAT, 2023). Such costly events highlight the
urgent need for effective governance and proactive adaptation strategies
to manage climate risks.

Governance is a critical ‘lever’ for addressing the challenges associ-
ated with climate change (IPCC, 2023), but Aotearoa NZ has faced
criticism for reactive event-driven adaptation policies (Lawrence et al.,
2022). Responsibilities for hazards and climate change adaptation are
largely devolved to local government, while central government focuses
primarily on mitigation (Archie et al., 2018; Lawrence et al., 2022;
Reisinger et al., 2011). Recent policy developments, including the 2020
National Climate Change Risk Assessment (MfE, 2020) and the 2022
National Adaptation Plan (MfE, 2022), aim to strengthen long-term
climate adaptation governance. Nonetheless, questions remain about
how these strategies are implemented in practice, particularly in a
context of overlapping jurisdictions, uneven capacities, and shifting
political priorities.

To explore how these governance dynamics play out in practice, this
study examined the science—policy interface for adaptation in Aotearoa
NZ through in-depth, semi-structured interviews. Participant selection
focused primarily on central and local government agencies, with initial
participants identified through the authors’ extensive networks within
the country’s relatively small adaptation planning community. This was
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followed by snowball sampling, a recruitment technique in which cur-
rent participants recommend others for interviews (Boeije, 2010).

Ethics approval was obtained in advance from Lincoln University
(HEC2023-52). Thirty-eight people were approached via email to be
involved in the study; 23 of whom agreed to an interview. Participants
included those currently or recently employed by central government
(n = 11), Crown entities® or aligned organisations (n = 7), local gov-
ernment (n = 3) or as consultants (n = 2). Participants’ policy-related
experience ranged from several years to over two decades.

The interviews aimed to capture a snapshot of the issues present in
the current environment, specifically focusing on the uptake of climate
adaptation research. Questions were designed to explore participants’
perceptions of the role of science in policymaking, with an emphasis on
identifying both barriers and enablers to the use of scientific knowledge
in climate adaptation-related policy and decision-making. All interviews
were conducted with participants’ permission, recorded, and subse-
quently transcribed. Following each interview, initial reflections and
analytical insights were documented, allowing analysis to begin early,
capturing emergent insights in the field, and maintaining close
engagement with the data (Lofland, 2006).

The analysis was conducted using a thematic coding process
informed by (Braun and Clarke, 2006, 2013) reflexive thematic analysis
(TA) approach. Coding was undertaken manually by the researcher in an
iterative flexible manner, allowing themes to emerge organically from
the data. Both inductive and deductive techniques were employed:
inductive coding captured ideas and patterns arising directly from
participant responses, while deductive codes were used to reflect con-
cepts from the literature and the study’s conceptual framework.

Key quotations were highlighted throughout to illustrate recurring
perspectives, contrasts between participants, and concrete examples of
challenges in climate adaptation policy-making. The coding process
considered both semantic content (explicit participant statements) and
latent meanings (underlying assumptions and framings). Themes were
refined through repeated reading and reflection, with selected quota-
tions providing insight into the complexity and diversity of the issues.
The resulting themes offer an interpretive account of what shapes the
use and uptake of research to climate change adaptation policy in
Aotearoa NZ.

Table 1
Decision domain / sector affiliation and job titles for participants.

Sector Job Title

Central Govt (11) Policy Analyst, Senior Advisor, Principal
Policy Advisor, Principal Advisor, Senior
Policy Analyst, Senior Policy Advisor,
Policy Manager x 2, Scientist, former
Central Government Senior Policy Advisor,
former Central Government Principal
Advisor

Principal Advisor, Manager x3, Research
Manager, Senior Research Officer, Lead
Advisor

Manager, Principal Strategic Advisor,
Senior Analyst and Policy Advisor
Consultant for local and central
government, Policy Director — consultancy

Crown entity, Independent crown
entity or Crown aligned
organisation (7)

Local Government (3)

Consultancy (2)

3 Crown entities are publicly funded organisations established by the gov-
ernment of Aotearoa NZ to carry out specific functions, often with a degree of
operational independence from direct ministerial control (e.g., research in-
stitutes, regulatory bodies).
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2.1. Limitations

This research was conducted during an election period marked by
contrasting social and political perspectives. These contextual factors
should be considered when interpreting the findings. The situation for
participants was not ‘business as usual,” as there was evident nervous-
ness regarding impending changes in political priorities and direction.
Interviews also took place after two major extreme weather events.
Some reflections were directly influenced by these events and the rapid
policy responses that followed, rather than reflecting a more holistic
perspective of the policy development process that may have existed
prior to these events.

It is also important to acknowledge the potential influence of the
primary researcher on both data collection and analysis. In qualitative
research, the researcher is the primary instrument, and their position-
ality, experiences and decisions inevitably shape the outcomes (Babbie,
2021; Mills and Birks, 2014). In this study, the researcher’s role as an
‘insider’, with previous work experience and relationships in the field,
may have facilitated rapport and access to participants, but could also
have influenced what respondents chose to share (Kerstetter, 2012;
Lofland, 2006). To mitigate this potential bias, participants were offered
the opportunity to review their transcripts, although most declined.
Quotations used in the study were also double-checked with partici-
pants. While the researcher’s prior experience and perspective may have
introduced bias, strategies such as asking basic, open-ended questions
and allowing space for participants’ responses were employed to reduce
this influence (Hitchings, 2012). Investigator triangulation between the
primary researcher and the research team also added to the credibility
and trustworthiness of the study (Denzin, 2017). Key themes and pat-
terns emerging from the data were discussed and refined at each stage of
the data collection and analysis process.

Additional limitations relate to sampling and participation, them-
selves influenced by some of the factors raised above. Recruitment
largely relied on the authors’ professional networks and snowballing,
which may have constrained the diversity of perspectives included.
Furthermore, most interviews were conducted online, which can limit
participation for those with restricted digital access and influence the
dynamics of interaction compared with in-person settings. Ultimately,
while the primary researcher’s insider position may have shaped data
collection and interpretation, it also provided valuable insights into the
complexities of the interface between climate adaptation research and
policy.

3. Results and Discussion

The interviews highlighted diverse perspectives on how climate
adaptation research informs policy in Aotearoa NZ. Participants’ re-
sponses reflected the pervasive impacts of climate change, the chal-
lenges of planning under future climate uncertainty, and the various
factors that influence the uptake of scientific knowledge in decision-
making. The role of research in informing policy at local, regional,
and national levels is unclear and contested. Responsibilities shift with
government restructures, changing priorities following extreme weather
events, and the need to balance adaptation with climate mitigation at
the national level. The interviews were conducted against a backdrop of
a changing political environment, highlighted by a wave of public sector
redundancies following a change in leadership, which concerned many
participants. This was followed by shifts in funding structures for
research institutions in Aotearoa NZ, leaving many researchers uncer-
tain about their job security under the newly proposed arrangements.
This context is important because effective engagement at the
research-policy interface requires a stable foundation, enabling both
researchers and policy practitioners to anticipate challenges and address
the complex issues inherent in climate change adaptation, a task made
more difficult when the structures within which they work are
constantly in flux.
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Table 2 outlines some of the key tensions discussed during the in-
terviews, including a shared discomfort with the use of climate change
adaptation research in decision-making contexts due to the inherent
uncertainties involved. The propositions outlined in the first column are
discussed in more detail below.

3.1. The role of research in policy

Interviewees highlighted the central role of research in shaping
climate adaptation policy across Aotearoa NZ, emphasising the need for
evidence that is both relevant and actionable. They consistently noted
that research must not only identify climate risks but also demonstrate
their significance and implications for decision-making. For research to
be valuable for policy, it must answer the “so what?” question by
providing clear evidence and quantifiable impacts. As one senior

research officer from a Crown entity explained:

“It’s why the science, research, data becomes so important .... The
more certainty you can provide, the more evidence the more

Table 2
Research/Policy tensions.
Proposition Research Tension/result Policy
Strong Tends to Institutional and Limited time for
relationships communicate individual direct
enable after research disconnects, engagement with
research to completion; co- reduce research researchers;

inform policy

development seen

impact in policy.

turnover affects

and decision- as a barrier. continuity.
making.

Interpretations of ~ Uses technical Ineffective Requires well
uncertainty language and communication translated,
hamper policy-  complex statistics. ~ between understandable
making for Challenges with researchers and actionable
adaptation. communicating policymakers. information from

uncertainty. research.
Acknowledges Mutual discomfort  Prefers
uncertainty; with uncertainty deterministic
climate models in decision- clear-cut data for
offer multiple making contexts. decision
scenarios. justification.

Competing Operates under Disconnect due to Operates in a
timeframes specific project lack of mutual dynamic political
and priorities timelines understanding of landscape with
impact determined operational shifting priorities.
research through funding, environments/
uptake. effect of changing drivers.

political drivers

lags due to

funding processes.

Long research Disconnect in Short pressured

timeframes timeframes leads policy

complicated by to underutilised or ~ development

publication and outdated evidence timeframes.

peer review informing policy.

process.

Acknowledges Limited Focuses on short-

long-term implementation of  term quantifiable

uncertain impacts comprehensive outcomes;

of climate change.  long-term reactive post-
strategies; reactive  extreme weather
policy-making. events.

Influenced by Research Driven by

academic or outcomes may not  political, social

commercial align with policy and economic

drivers such as needs. factors.

publication

demands.

Funding Prefers strategic, Inconsistent Funding priorities
priorities affect ~ mission-led funding and change with
research funding support for climate  decisionmakers
uptake and independent of adaptation priorities.
policy political research.
outcomes. influence.
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quantifying of the situation ....... That is what speaks to the policy
profession .... they are going to ask, for what? Why should we do
this? What's the evidence?”

Most participants viewed scientific research as essential for inform-
ing ministers and decision-makers, particularly in defining problems,
providing context, and outlining potential policy options. As a principal
advisor for a Crown entity noted, research plays a crucial role at three
key stages of policymaking: “science should have a role in policy develop-
ment, in the policy implementation, and in the evaluation of that policy.” This
importance of evidence was reinforced by a consultant working with
both central and local government: “It’s so important. It underpins
everything we do.” A central government policy analyst echoed this view:
“Without those insights ... how do we know that the policy is ever going to be
effective in driving the change that we need?” However, a principal stra-
tegic advisor from local government cautioned that science is not always
valued by decision-makers: “I think science is not given the respect and the
credibility it deserves; it’s put aside in the guise of popularity and short-term
decision-making.”

While there was strong consensus on the value of research for
informing evidence-based policymaking, several participants stressed
that social science, and economic evidence more broadly, is essential for
addressing the complexities and impacts of a changing climate. As one
central government policy manager explained:

“Social science in my career in the public sector has emerged more
and more strongly as something that needs to be considered when we
do these things because, of course implementation, that’s where the
social science plays in.”

Several insights emerged from the interviews regarding the use of
research in climate adaptation policy. These have been synthesised into
four key themes, or ‘propositions,” outlined below. The first theme
concerns itself with the importance of relationships, trust, and empathy
at the interface between research and policy. This theme spans the entire
research-to-policy process, highlighting where and when different actors
interact and connect. It encompasses concepts such as post-normal sci-
ence and co-production, while reinforcing the central role of evidence-
based policy and decision-making.

The remaining propositions focus on the operational aspects of pol-
icy and decision-making. These include how policy can be hampered by
interpretations of uncertainty, how competing timeframes influence the
uptake of research, and how research funding can affect its influence on
policy.

Proposition 1. : Strong relationships enable research to inform policy
and decision-making.

Participants consistently emphasised that strong relationships be-
tween researchers and policymakers are crucial for enabling evidence-
based policy. Trusting connections foster open conversations, allowing
policymakers to raise difficult or politically sensitive questions without
hesitation. A central government scientist described these connections
as “that old-fashioned human verbal transfer of knowledge, ” while a central
government policy manager stressed that “relationships underpin every-
thing. ” These relationships were considered critical for raising aware-
ness of research, enhancing trust, and improving accessibility and
translation of findings across central and local government, crown en-
tities and consultants.

Strong, trusting relationships between researchers and policymakers
were considered essential for the uptake of research in policy. Aotearoa
NZ’s small research community was seen as both an advantage and a
limitation to relationship building. As a local government manager
explained: “[Aotearoa] New Zealand’s really small... if New Zealanders
have been involved in that research or are working in that space, then [we]’ll
know about it.” However, a central government scientist warned that this
could lead to bottlenecks, as “you can'’t talk to everyone because you're
only one person. ”. This reliance on a small pool of experts not only limits
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access to knowledge but also increases the risk that structural changes or
disruptions to relationships could significantly impede the flow of
research into policy.

Participants acknowledged that while Aotearoa NZ’s small size is
conducive to close relationships and strong network connections, insti-
tutional silos, high staff turnover and limited cross-institutional
engagement created barriers. Multiple participants identified institu-
tional silos as a key barrier to research uptake. These silos exist not only
between research and policy agencies but also across central govern-
ment departments, between central and local government, and among
Crown entities involved in different aspects of adaptation efforts.
Additionally, silos were acknowledged between individual research
agencies and among different government institutions responsible for
various aspects of climate adaptation policy. This lack of alignment was
often beyond individuals’ control due to external factors such as time
constraints and staff turnover, which led to a loss of institutional
knowledge. Furthermore, limited understanding of others’ roles, insti-
tutional drivers, and priorities created additional barriers, as outlined by
a Senior Analyst and Policy Advisor for Local Government,

“I have often been surprised that when you sit down and have a
conversation with the scientists about how local government oper-
ates, it is a bit of a surprise for them sometimes.”

In addition, some researchers were perceived as having “tunnel
vision”, focusing solely on evidence without accounting for political or
societal constraints. A manager from a Crown aligned organisation
remarked, “Anybody who’s primarily in one [research or policy domain] is a
bit rubbish at talking to the other one.” A former central government senior
policy advisor suggested that hiring practices in government might
contribute to the gap, explaining, “People don’t get hired to make decisions
in public policy because of research skills. They get hired because they can
deliver work programmes and manage people.”

Policymakers’ primary responsibility is to deliver on ministerial
priorities. As one central government policy manager explained: “We’re
not always looking at the broader picture... society has spoken — it wants these
people to make decisions. ” This illustrates a key tension: researchers often
take a long-term, evidence-based perspective, while policymakers must
respond to immediate political mandates. As a principal advisor for
central government noted: “Scientists might come up with brilliant stuff, but
you think, well, that’s just not implementable. Basically, it’s not politically
palatable.”

Participants identified several strategies to overcome these barriers.
Some viewed early involvement in research development as beneficial,
to ensure alignment with policy needs. A lead advisor for a Crown entity
explained: “It’s most useful getting involved at the front end so that we can
say ‘yes, this is something that looks like it could get traction and be useful.’”
However, it was acknowledged that central government policymakers
often lacked capacity to engage in co-development. Others questioned
the effectiveness of co-development, citing resource constraints and
inefficiencies. As one central government principal advisor noted, co-
development involved “a lot of resource and wasted time rather than get-
ting on with it.” This perspective may reflect an underlying preference for
a more linear model of science-to-policy, given the time and effort
required for relationship building and active involvement in the
research process. The tension between the ideal approach to policy-
making and the more pragmatic, constrained reality, shaped by tight
timeframes, limited information, and political pressures, was evident
throughout the interviews and is discussed further below.

Many participants emphasised the need for stronger mutual under-
standing between researchers and policymakers, although acknowl-
edging that a certain level of mutual awareness between research and
policy was evident, likely reflecting the relatively small climate change
adaptation communities in Aotearoa NZ, and the fact that some partic-
ipants had transitioned from science into policy.

Policymakers noted that researchers often lacked awareness of the
external pressures shaping policy, including political will, social licence,
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and the practical challenges of implementation. As one central govern-
ment policy manager observed, “sometimes there isn’t the understanding
from the science community around the other tensions that have to be
considered for policy.” Participants suggested that more structured
knowledge-sharing mechanisms could enhance collaboration and
improve the integration of scientific research into policy, particularly in
the context of climate change adaptation.

Staff turnover also emerged as a significant challenge, disrupting
relationships and causing a loss of institutional memory. At the same
time, career and role mobility can be beneficial, fostering awareness,
understanding, and empathy for the pressures, drivers, and contexts
faced by people across different agencies and roles.

A central government policy analyst shared an example of critical
modelling data being overlooked because new staff were unaware of its
existence. Turnover in Aotearoa NZ’s public sector increased by 14 %
between 2020 and 2021, driven by wage freezes and staff movement
between agencies (Williams, 2022). More recently, job cuts in central
government have raised concerns about further knowledge loss, with
nearly 6000 roles eliminated as of June 2024 (McConnell, 2024). A
central government senior advisor warned: “If either of those people [re-
searchers or policymakers] leave that position, then that relationship is
broken... you lose knowledge.” To counteract this, a central government
senior policy advisor noted: “I would rely on someone who’s been in that
area a long time, who knows the right person to go to for research.” However,
ongoing staff reductions may undermine this strategy, further compli-
cating science-policy integration.

To improve research translation and communication, participants
suggested that knowledge brokering, boundary organisations, and
structured knowledge networks could be valuable tools. These sugges-
tions reinforce evidence and claims made in the literature (Aitsi-Selmi
et al., 2016; Feldman and Ingram, 2009; Gluckman et al., 2021; Guston,
2001; Lemos et al., 2012; Lidskog, 2014). Some called for greater
participation of policymakers in setting research priorities to ensure
relevance to policy needs. Others stressed the importance of increasing
researchers’ understanding of political and operational constraints. A
senior analyst and policy advisor from local government explained: “A
lot of it just comes down to understanding how the two institutions work and
shaping something up that is fit for purpose”. Each of these approaches has
its strengths and limitations (Karcher et al., 2024). In the Aotearoa NZ
context, structured networks such as the newly established Aotearoa
Society of Adaptation Professionals (ASAP, 2025) may be particularly
relevant. ASAP seeks to connect dispersed expertise through a national
practitioner community, while retaining flexibility to respond to locally
determined priorities. While boundary organisations and brokers
remain valuable, especially for building trust and navigating institu-
tional differences, networks may provide the most scalable and enduring
benefits (Muccione et al.,2019; Schneider et al., 2021).

Proposition 2.
for adaptation.

: Interpretations of uncertainty hamper policy-making

While it is widely accepted that climate change adaptation requires
policy action, participants noted that uncertainty in climate scenarios
can create confusion and challenges. One consultant working with both
central and local government explained: “Yeah ... there is a lot of grey
area. And science is never black and white. People find it hard to under-
stand—statistics and probability [are] extremely difficult to grasp for
anyone.” This difficulty in interpreting uncertainty was seen as a barrier
for policymakers, who often seek certainty to justify their decisions. As a
central government policy analyst reflected: “I feel like I spent years
mulling over uncertainty and I still don’t necessarily feel comfortable with it.”

Another challenge is that current economic and financial models
often rely on deterministic assumptions that fail to accommodate the
unpredictable nature of climate change. As this manager from a Crown
aligned organisation explained: “Climate is just one of many volatile un-
certain drivers which are questioning all of those assumptions and making it
more difficult for organisations to rest on their laurels about being
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deterministic.” Several participants noted that the uncertainty inherent
in climate science can limit its usefulness for policy-making. They also
observed the concern researchers had that this uncertainty might lead to
their work being dismissed, leading to caution as to how they talk about
their science, as a research manager from a Crown entity explained:
“when science involves so much uncertainty that I think [researchers] get
worried that the uncertainty is going to be ignored .... because it’s too hard to
communicate.”

Another tension between science and policy lies in how uncertainty
is managed in decision-making. Policy professionals often seek clear,
definitive guidance to minimise uncertainty and enable confident de-
cisions. Several participants highlighted political risk aversion as a
barrier to action, noting that it is closely tied to how decisions may affect
the electorate. This point was summarised by a senior research officer at
a Crown entity: “I think it’s just about burden of proof, and councils always
talk about needing to have you know, 98 % certainty or whatever. They’re
not going to decide based on a ‘maybe’...” Policymakers expressed concern
that uncertainty could lead to their decisions being questioned or
challenged. They also acknowledged that policy settings need to vary
according to the level of uncertainty, particularly when imposing limits
on development, as explained by a senior analyst and policy advisor
from local government: “So, the policy settings will vary depending on the
degree of certainty .... the amount you might constrain the developments with
your policy and rule setting will vary on that.” According to one Crown
entity manager: “You don’t want to admit that you might be wrong. You
don’t want to admit that it could lead to failure.” By contrast, researchers
are typically reluctant to provide guidance without acknowledging the
limitations and uncertainties inherent in their findings. Many partici-
pants raised managed retreat as an illustrative example of climate
adaptation. Relocating communities away from vulnerable areas de-
mands a high degree of certainty to justify decisions that affect property
rights and require a robust legal foundation. Such decisions also carry
far-reaching implications for insurance, compensation responsibilities,
and the legal standing of both local councils and central government.

Several participants highlighted the need for clear and consistent
national-level guidance, to aid local councils in navigating decision-
making uncertainty. The presence of multiple (and at times, commer-
cially competing) approaches, together with the related model uncer-
tainty was, in the words of one participant, “pretty wild west at the
moment... There’s a lot of providers who are giving a lot of different pro-
jections and ensemble modelling. ” For policy professionals with a scientific
background, this gap in national direction was a particular source of
frustration and anxiety. “It’s not good enough to just have slightly open-
ended outcomes”, said one senior analyst and local government policy
advisor, “You need to have specific lines in the sand.” Yet achieving this
level of clarity is not straight forward. Integrating climate impact models
into local policy decisions was described as particularly challenging
especially when assessing future flood risk. Participants noted that in-
consistencies between models complicate the development of nationally
coherent policies, even as they acknowledged the limitations of applying
a uniform approach across Aotearoa NZ’s diverse regions. As one central
government scientist observed: “If you do a model for all of New Zealand,
it’ll be overestimating [climate attributes like heat or rainfall] for some areas
and underestimating for others.” This inherent spatial variability makes it
difficult to craft national-level policies, even when those policies are
intended as flexible guidelines rather than rigid, numerically based
directives.

Calls for stronger national guidance often reflected the difficulties
local councils face when making decisions about development in high-
risk areas. With each council left to assessing applications indepen-
dently, often on limited budgets they must rely on scientific evidence
that carries inherent uncertainties. This creates costly case-by-case dis-
putes, which consistent national guidance could help avoid. As one
consultant explained: “We're tearing our hair out at the local level, just
going, ‘Oh my God... they're going to build that thing over there.’ It’s
happening all around us, all the time.”
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Some participants, particularly from central government argued that
uncertainty need not prevent action, provided it is clearly embedded
into policy. “Good research should definitely cover what the uncertainties
and assumptions are,” explained one central government policy manager.
This viewpoint reflects a growing recognition of the need to incorporate
uncertainties into policy rather than delaying action (Moure et al.,
2023). Doing so however challenges traditional planning systems which
assume certainty in outcomes (Kiem et al., 2014; Lawrence and Saun-
ders, 2017), and embracing non-stationarity (Milly et al., 2008). In re-
ality even the best models cannot offer certainty (Ben-Yami et al., 2024),
and the expectation of unambiguous data is unrealistic (Janzwood,
2023; Workman et al., 2020). There has been some criticism in the
literature regarding the naivety by which climate model outputs are
treated as facts and used directly to shape policies (Workman et al.,
2020). Yet the persistence of uncertainty continues to foster a risk-averse
environment where neither researchers nor policymakers feel comfort-
able using science in policy and planning (Jebeile and Roussos, 2023).

Findings from these participant interviews and subsequent analysis
highlight some potential benefits in greater involvement of knowledge
brokers or boundary-spanning experts to support policymakers in
interpreting complex data that includes significant uncertainties.
Knowledge brokers are particularly valuable because they help translate
scientific evidence into policy-relevant insights, build trust between
actors and ensure that diverse forms of knowledge are incorporated into
decision-making (Cvitanovic et al., 2025). By mediating across institu-
tional and disciplinary boundaries, they can reduce transaction costs for
both researchers and policymakers, making engagement more efficient
and impactful. Institutions such as Scotland’s ClimateXChange provides
an exemplar of these functions, linking research and policy through
structured knowledge exchange, and could provide a useful template for
Aotearoa NZ (Wreford et al., 2019).

Proposition 3.
uptake.

: Competing timeframes and priorities hinder research

While Proposition 2 highlighted the role of individual knowledge
brokers in facilitating understanding of complex and uncertain data,
Proposition 3 considers how institutional arrangements can systemati-
cally support research translation, balance trade-offs, and maintain
credibility and legitimacy.

The limited alignment between research and policy timeframes,
particularly in relation to the pressures of election and policy cycles, was
frequently cited as a barrier to the consistency and prioritisation of both
research and policy efforts. Science and research generally have much
longer timelines, potentially leading to the policy being developed
without the benefit of research insights; as a Crown entity principal
advisor remarked, “policy is going to be all done and dusted before the
research has a chance to be aligned and delivered”. Similarly, research
findings can become outdated by the time they are communicated; a
tension highlighted by a central government policy manager: “Look,
research takes time ... you can’t rush it, but we are in a rush for all the other
stuff.”

Aotearoa NZ’s three-year election cycle was described as problem-
atic for developing enduring evidence-based policies due to changing
government priorities; “We go through a switch of government, all of a
sudden our priorities are chucked up in the air,” said one policy analyst.
This issue is particularly significant given the long-term nature of
climate change adaptation contrasted with the short-term focus and
goals of governments. As a former central government principal advisor
noted, “Adaptation is a long-term problem, and potentially changing course
every three years, by definition, is misaligned. ” This challenge is not unique
to climate change; many long-term issues face similar struggles with
political cycles. A central government senior policy advisor acknowl-
edged, “We’ve got plenty of long-term issues that butt up against political
cycles.” A suggested solution is to develop bipartisan support for adap-
tation to ensure continuity across election cycles.

Several participants acknowledged that tight policy deadlines could
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compromise research quality, running the risk of ill-informed policy
decisions. Deadline pressures often limit policymakers’ ability to fully
digest and understand available research, particularly on complex topics
like climate change adaptation. While these pressures are unlikely to
diminish, strategies such as aligning research timelines with policy
calendars and providing preliminary research outputs could help miti-
gate the impact of mismatched timeframes and improve the integration
of scientific evidence into policy decisions. As a central government
policy manager explained, “If there’s an opportunity to look at how you
might stage some of that research so that you get initial results that you can
start feeding into policy, that could be really helpful, because you get a steer
on the direction things are headed.” A central government policy advisor
also outlined the importance of having a feedback loop between poli-
cymakers and researchers — and the frustration when this did not exist:

“I think at the moment, when you’ve got a short-term bit of policy
work .... that feedback loop doesn’t happen. You just have to rely on
what you’ve got. I imagine researchers find it really frustrating going
to policy people and saying, ‘What can I do that will help inform
this?” We’re like, ‘we don’t know, we haven’t thought about that.
We’ll come to you and demand that urgently at some point.””

Addressing these issues would likely necessitate trade-offs between
research time and quality, and between credibility and legitimacy of
outputs, especially if findings are rushed for early dissemination (Sarkki
et al., 2014). Some participants suggested establishing a non-partisan,
dedicated adaptation research centre to consolidate expertise and fos-
ter collaboration. Such an initiative might help combat the poor align-
ment between science and policy, develop a strategic view of research
needs and priorities and provide a one-stop shop for community
engagement, ensuring policy relevance and scientific, mission-led
credibility.

In practice, such a centre could draw on illustrative models like
Scotland’s ClimateXChange (Wreford et al., 2019) or the Centre of
Expertise for Waters (CREW) (Ferrier et al., 2022). In Aotearoa NZ,
potential exemplars already exist, primarily focused on earthquake and
seismic hazards. For example, QuakeCORE - a Centre for Research
Excellence - and Project AF8 combine boundary-spanning functions
with capability and capacity building, but are time-limited and must
periodically seek additional funding (Barton et al., 2020; Fox and Keen,
2022; Orchiston et al., 2018). Embedding knowledge brokers or inter-
mediary roles within a more permanent, adaptation-focused centre
could further support balancing trade-offs by facilitating timely trans-
lation while safeguarding credibility and legitimacy.

Proposition 4.
outcomes.

: Funding priorities affect research uptake and policy

The final proposition highlights how views on research priorities and
funding vary significantly depending on participants’ familiarity with
the funding process, underscoring difficulties in aligning research with
policy needs. Policy professionals without a science background
described the funding landscape as complex and opaque, often noting
their limited or absent involvement in funding decisions. As a policy
director in a consultancy explained: “If the ultimate users of the research,
like a policy person, isn’t informing the decision-making about what’s funded,
then to me, that seems like you're going to get research that’s less policy
relevant.” The importance of strong relationships in bridging this gap
was again emphasised by a central government policy manager:

“I think it’s really important that we understand what researchers are
saying are the priority areas for investment, but there’s that feedback
loop, of what do we need to make evidence-based policy, and being
able to have some influence on the system.”

However, achieving this alignment is challenging, as funding prior-
ities often differ. A principal advisor for central government noted: “It’s
always driven by people’s perceptions...... it’s got to be a thing that’s driven
by the best and smartest people getting together and a number of them
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covering different aspects of it to get the right balance.”

Participants also highlighted that Aotearoa NZ’s competitive and
constrained research funding environment complicates efforts in climate
change adaptation, stressing the need for a balanced and comprehensive
approach to prioritising research funding, ensuring that studies
addressing real-world adaptation challenges are not overlooked.

To address this, participants suggested the need for a national
strategy to ensure consistent, stable and co-ordinated research funding
which would allow researchers to focus on high impact climate adap-
tation research. In the absence of such a mechanism, a senior policy
advisor for central government believed that government departments
would revert to pursuing their own agendas, compounding knowledge
gaps and redundancies. Similarly, a local government manager argued
that contestable funding hinders longer-term climate change adaptation
research: “If we had enduring funding, I think that would probably largely
solve that problem because it’s just bid, bid, bid, proposal, proposal,
proposal.”

These differing views on funding adaptation research reflect the
complexity of both the funding landscape and the nature of climate
change adaptation itself. The potential role of policymakers in priori-
tising funding to align with policy goals was emphasised, along with the
need for closer collaboration between researchers and practitioners to
ensure research addresses local needs. However, some participants were
sceptical about co-developing projects through transdisciplinary ap-
proaches and embracing post-normal science. They questioned the value
of these methods given the significant costs, time, and effort required to
make them successful. Critics also pointed to a lack of clear examples
where such approaches have worked well in practice, particularly in the
context of climate change adaptation. In general, co-development was
viewed as aspirational but not practical, given already busy schedules.
Further work may be warranted to determine if this scepticism is specific
to climate change adaptation science in Aotearoa NZ or applies to other
complex value-laden issues in research and policy in other contexts.

Some participants cautioned that closely aligning research funding
priorities with political agendas may hinder adaptation efforts due to the
rapid shifts in political focus. However, they also acknowledged the
potential benefits of involving policymakers in co-developing research
questions, even though this approach may not always be practical. These
findings highlight the central role of funding structures in shaping the
science-policy interface. Competitive and short-term funding models
can undermine research continuity and relevance, particularly for long-
term challenges such as climate change (cf. Gluckman, 2018; Sarkki
et al., 2014). International experience suggests that more coordinated
strategies, including dedicated adaptation research centres or long-term
mission-led programmes, can help reconcile policy relevance with sci-
entific independence (Pitt et al., 2018). While closer involvement of
policymakers in setting priorities may increase uptake, safeguards are
needed to avoid capture by short-term political agendas. Ultimately,
funding mechanisms that combine stability, inclusiveness, and trans-
parency are likely to be most effective in supporting credible and
policy-relevant climate adaptation research (Thompson et al., 2017).

4. Conclusion

The interviews reveal a rapidly evolving research and policy land-
scape, shaped by recent extreme events, growing awareness, and shift-
ing science investment priorities. The four propositions we discuss
operate at different levels of the research—policy interface for climate
change adaptation. Proposition 1 concerns the importance of trust and
relationships, which directly and indirectly affect the other propositions.

Proposition 2 addresses uncertainty. Policymakers and decision-
makers face pressure to make the “right” decisions, and strong re-
lationships with researchers can help them understand uncertainty and
adopt decision-making frameworks that accommodate it. Honest, open
conversations about politically sensitive or controversial policy de-
cisions require trust and mutual respect, which take time to develop.
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Proposition 3 relates to timeframes. Our findings indicate that
empathy and understanding of each other’s drivers, as well as the
external pressures and contexts they operate within, can improve the
uptake of research into policy in a timely manner. Participants noted
that this is not always achieved, as some researchers were surprised
when policymakers explained the harsh realities of their operating
context. However, most policymakers in the study came from diverse
backgrounds, including scientific ones, and generally appreciated the
time required for a robust research process.

Proposition 4 is particularly relevant in the current context of climate
change adaptation policy and research in Aotearoa NZ, as it concerns
funding. Recent changes to science funding, coupled with widespread
public sector redundancies, have made it difficult to sustain high-level,
conceptual discussions about how researchers and policymakers might
best work together. Many participants expressed concern about the
implications of these shifts for adaptation policy. While the politics of
funding are beyond the scope of this article, it is clear that changes to
funding structures have disrupted relationships, with cascading effects
that influence the other propositions outlined above.

That said, the small size of the climate change adaptation research
and policy community in Aotearoa NZ presents both advantages and
disadvantages, echoing Gardiner et al.’s (2023) inclusivity/exclusivity
paradox of informal networks. Its relatively flat, non-hierarchical
structure makes it easier to identify key people and access needed in-
formation, fostering strong and trusting relationships. At the same time,
these dynamics can entrench power imbalances and restrict diversity of
thought, potentially constraining research, policy development, and
decision-making.

Participants offered several aspirational and practical suggestions for
addressing the issues raised in the four propositions. These included
funding dedicated roles or organisations responsible for translating
scientific findings to prevent misunderstandings; developing a shared set
of definitions to ensure clear and consistent communication; and
including key findings and high-level summaries in reports, often
accompanied by visual aids such as graphs or maps.

While each of these suggestions has merit, funding remains a key
consideration (SSAG, 2024; Truax et al., 2025). Power imbalances may
be amplified depending on which institution funds a translation or
liaison role, while trust-building can be undermined if such roles are
independently funded or isolated from existing networks.

Developing a shared set of definitions was also seen as important, as
terms such as “risk” and “vulnerability” can be interpreted differently
depending on one’s professional background or operating context.
Similarly, the suggestion of providing high-level summaries highlighted
a tension: participants sought clear, robust evidence to inform complex
decisions, but simultaneously expressed reluctance to engage with
lengthy reports. High-level summaries, often prepared due to time
constraints, cannot fully convey the nuance and uncertainty inherent in
climate change adaptation research.

Although there is no clear pathway to a seamless science—policy
interface for climate change adaptation in Aotearoa NZ, several issues
stand out. A key recommendation for both researchers and policymakers
is to explicitly attach funding to building trust and relationships across
the interface. These take time to cultivate but are essential for mutual
understanding of priorities and constraints. Past efforts have focused
mainly on embedding science into policy; equal attention is needed on
how policy contexts are communicated to researchers to avoid a one-
sided interface.

Building researchers’ social and communication skills and empow-
ering them to engage directly with policymakers without institutional
constraints would be beneficial. Future research should expand to
include both researchers and those responsible for science funding in
Aotearoa NZ, examining how the small, flat, non-hierarchical structures
of research and policy institutions can both facilitate and hinder the
uptake of science for climate change adaptation. Finally, clearly docu-
mented examples of successful research—policy collaboration could
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motivate policymakers to invest in relationship-building and co-
development, yet few such cases currently exist. Capturing them
would provide valuable lessons for future practice.

Taken together, these findings echo many of the intended outcomes
of co-production and post-normal science, particularly trust, mutual
understanding, and recognition of diverse perspectives. Our results
suggest that the promise of co-production lies less in applying a single
model, and more in matching the process to context and remaining agile
in response to shifting policy and funding environments (Chambers
et al., 2021, 2022). For Aotearoa NZ, this points to the value of flexible,
context-sensitive approaches to collaboration that can adapt to both the
opportunities and constraints of a small, interconnected research-policy
community. Explicitly linking co-production to these local dynamics
may help strengthen the science-policy interface and guide future
institutional arrangements.

While this study focuses on Aotearoa NZ, many of the challenges and
insights identified have relevance for climate change adaptation policy
globally, including the importance of trust, strong relationships, and
mutual understanding between researchers and policymakers. Ensuring
that scientific knowledge is effectively translated into action requires
not only robust evidence but also the time and resources to cultivate
collaborative relationships, navigate uncertainty, and reconcile differing
priorities. By investing in these social and institutional capacities, all
those facing complex climate risks can enhance the impact of research
on policy and decision-making. Ultimately, building a resilient and
responsive science—policy interface is critical not only for addressing
immediate adaptation needs but also for supporting long-term, equitable
and evidence-informed responses to the accelerating challenge of
climate change adaptation.
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