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a b s t r a c t

Integrated Coastal Management has seen an on-going debate on the best way of integrating knowledge
with political decision-making across the so-called ‘scienceepolicy interface’. This paper engages with
this debate by presenting an empirical study into practice at the scienceepolicy interface supporting
coastal management in New Zealand. The research takes as its point of departure a notional dichotomy in
the Integrated Coastal Management literature between two broad traditions; one espousing a ‘science-
based interface’, the other a ‘participatory interface’. Structured according to this conceptual framework,
the research describes and analyses the diverse ways in which these two traditions have found practical
expression across New Zealand, both at the national scale and according to a comprehensive survey of
coastal managers across all 16 regional councils. The analysis extends to the relationship between these
two traditions, and how this relationship has determined the evolution of the scienceepolicy interface.

This paper describes the traditional dominance of science-based coastal management in New Zealand,
but highlights an important paradox; while science is valorised as the most robust knowledge for
decision-making under the statutory decision-making process, there are pervasive financial, procedural
and institutional barriers to its collection, meaning that many decisions are made under significant
uncertainty. Against the background of this paradox, local government has increasingly departed from
the statutory process, according to a philosophy of co-management. This extends to new strategies for
mobilising knowledge, both through knowledge partnerships to generate more science, and participa-
tory approaches to mobilise other forms of traditional and local knowledge. These participatory in-
terfaces take many forms, but typically see scientists engaged alongside other knowledge holders within
an inclusive decision-making process. All knowledge systems form a common pool of evidence on which
to base decisions, and science is used strategically to fill knowledge gaps identified by a participatory
process. Therefore, while science-based coastal management remains dominant in New Zealand, it is
increasingly couched within a participatory tradition that valorises other knowledge systems as well.

� 2013 Elsevier Ltd. All rights reserved.
1. Introduction

The field of Integrated Coastal Management (ICM) has emerged
from a realisation of the unique values of the coastal marine
commons and the distinctive challenges it poses to natural resource
management. From its inception, ICM has placed a central
emphasis on providing coastal communities with the highest
quality knowledge available to support collective decision-making.
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This integration of knowledge with political decision-making has
traditionally been discussed relative to a notional ‘scienceepolicy
interface’ (Cicin-Sain and Knecht, 1998), though there is on-going
debate on the ideal form this interface should take. This debate
finds scholarly expression in the ICM literature and practical
expression in the field, with ICM practitioners worldwide engaged
in a balancing act at the boundary between scientific and political
communities. As a reflexive field, ICM has always evolved according
to a dialogue between theory and practice, and it is against this
background that this paper aims to make an empirical contribution
to this scienceepolicy interface debate. Using a lens constructed in
the scholarship of ICM, it seeks to describe and analyse the diverse
approaches to mobilising knowledge in support of coastal man-
agement in New Zealand.
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Fig. 1. Map of the New Zealand coastline, including regional council boundaries
(Produced by the New Zealand Ministry for the Environment e http://www.mfe.govt.
nz/environmental-reporting/air/air-quality/pm10/nes/).
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This paper takes as its point of entry into this debate the work of
Bremer and Glavovic (2013), who draw a loose dichotomy between
two broad traditions at the ICM scienceepolicy interface (see Sec-
tion 3). They discern one group of ICM authors (see e.g. Forst
(2009), McFadden (2007) and Turner (2000)) espousing a ‘sci-
ence-based interface’, concerned with how best to generate science
and transform it into policy. This tradition is underpinned by an
assumption that the quality of decision-making is contingent on
the quantity of science used to support it, such that more science
results in better decisions. As ICM has evolved so have the demands
placed on the coastal and marine sciences, which are today ex-
pected to be ecosystem-based and interdisciplinary in their en-
quiries, according an iterative adaptive management process
(Bennett et al., 2005; Espinosa-Romero et al., 2011; Korfmacher,
2002). The other broad tradition embraces a ‘participatory inter-
face’ that encourages dialogue across multiple knowledge systems;
voicing local and traditional knowledge alongside science for
instance. Authors espousing this tradition (see e.g. Knol (2010),
Runhaar & van Nieuwaal (2010), and Tobey and Volk (2002))
argue that there already exists enough knowledge to support wise
decisions but that this knowledge is disintegrated, and needs to be
brought together. Bremer and Glavovic note that this dichotomy is
often blurred in ICM practice, with coastal management initiatives
drawing on approaches from both traditions.

This paper presents empirical research that employed the con-
ceptual framework of Bremer and Glavovic (2013) to structure a
description and analysis of the diverse forms the scienceepolicy
interface takes in support of coastal management in New Zealand.
The research was undertaken between 2008 and 2010, and tra-
versed ‘vertical’ boundaries between national and local scale
governance through a desktop study of published material, and
‘horizontal’ boundaries, by interviewing coastal managers across all
16 regional councils thatmake up the primary domain of local-scale
coastal management in New Zealand. It explores how elements
from these two traditions have found practical expression for
different issues and at different scales across the New Zealand
context, and why. It also looks at how the changing relationship
between these two traditions over time e the waxing and waning
influence of each tradition e has seen the evolution of the sciencee
policy interface.

Section 2 begins by describing the New Zealand context in terms
of the coastal pressures and the current management response.
Section 3 introduces the conceptual framework as the particular
theoretical lens focussing this study, and presents an account of the
empirical method. Section 4 presents a discussion of the results,
before Section 5 draws some conclusions on the evolving form of
the scienceepolicy interface for coastal management in New
Zealand.

2. Context: the pressures facing New Zealand’s coast, and its
management response

2.1. The pressures on New Zealand’s coastal marine area

As an island nation, New Zealand is characterised by 15,000 km
of coastline and the fourth largest Exclusive Economic Zone in the
world (Department of Conservation, 2005). New Zealand’s marine
jurisdiction spans 30 degrees of latitude, encompassing both sub-
tropical and sub-Antarctic waters, in the path of the ‘Roaring
Forties’ prevailing westerly weather systems. New Zealand is
therefore subject to particularly dynamic coastal processes, which
combined with a tectonically active coastline, gives rise to a di-
versity of coastlines, habitats and species. Indeed, so rich is this
biodiversity, some estimate New Zealand’s EEZ may contain up to
10% of the world’s marine life (Department of Conservation, 2005)
e between 23,000 and 75,000 species e many of which are
endemic (WWF e New Zealand, 2004). However, with such dyna-
mism and diversity comes a significant degree of complexity and
uncertainty, with it lamented that more is known about the surface
of the moon than the seafloor around New Zealand (Wood,
2006).Fig. 1

New Zealanders are a coastal people; all 4.4million livingwithin
130 km of the coast (Oceans Policy Secretariat, 2001) and more
than 65% living within 5 km of the coast (Statistics New Zealand,
2006), sharing 250,000 recreational vessels, and one in five of
them going fishing each year, mainly along the coast (Peart, 2006).
This attachment to the coast has most recently been illustrated
with a ‘human tide’ of migration to coastal townships, where house
prices sky-rocketed 200% from 2000 to 2005 (University of Otago,
2005). As a result, New Zealand’s coastal commons is subject to
fierce competition amongst a diversity of values, debated within a
political arena fraught with conflict (New Zealand Office of the
Parliamentary Commissioner for the Environment, 1999; Oceans
Policy Secretariat, 2001). These values are as multitudinous as
there are New Zealanders, however the Oceans Policy Secretariat
was able to distil six key values at the core of coastal conflict,
including: (i) market values; (ii) ecosystem services values; (iii)
public access values; (iv) recreational values; (v) spiritual values, or
a sense of self/identity; and (vi) cultural values for Maori, as the
indigenous people of New Zealand.
2.2. New Zealand’s coastal management response

Since at least 1991, New Zealand has been steered by a coastal
management regime that gives effect to the ICM approach. In 1991,
a new environmental management regime was established centred
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on the Resource Management Act, which while never formally
described as an exercise in ICM, nonetheless gave regard to its
principles, institutions, methods and tools. By 1992 New Zealand
had ratified Chapter 17 of Agenda 21, which endorses the ICM
approach, and submitted its new coastal management regime as
proof of this commitment. Subsequently, New Zealand has been
subject to at least two international ICM reviews by the Scottish
Executive (2001), and the OECD (1997). Whilst the RMA does not
define integration, the Act is deemed to exemplify ICM legislation
and is considered a model for implementing ICM in developed
countries (Makgill and Rennie, 2012). Therefore, within the context
of this paper, it is appropriate to discuss New Zealand’s coastal
management within the framework of ICM.

New Zealand’s coastal and oceans management is spread over
more than 25 different statutes, and administered by at least 14
different agencies across seven different spatial jurisdictions. That
noted, local government is the lead agency in coastal management,
with devolved governance powers and responsibilities under the
Resource Management Act 1991 (RMA) and Local Government Act
2002 (LGA). The RMA is an ‘effects-based’ statute that allows for the
integrated allocation and management of all natural resources
along the coast (with the exception of fisheries and minerals) by
broadly stipulating the form of local government policy documents
and processes. Both the RMA and the LGA recognise ‘sustainability’
as the steering purpose of local government, though the RMA is
more environment-centred and regulatory, and the LGA more
socioeconomic-centred and strategic in focus. With significant
devolved power comes significant accountability, with local gov-
ernment required to be transparent, and follow a ‘special consul-
tative process’. This process dictates the statutory minimum public
consultation to precede decision-making by local government
representatives (councillors), and allows for these decisions to be
appealed by any member of the public, to the ‘Environment Court.’

At the local government scale, coastal management under the
RMA is divided between ‘regional councils’ and ‘territorial
Fig. 2. Jurisdictional boundaries for coastal management in New Zealand (Produced by the N
rma-guide-aug06/html/page3.html).
authorities’. Territorial authorities (as typified by district and city
councils) have jurisdiction of the management of land-use to the
high tide mark, as defined within their ‘District Plan.’ They are also
charged with the more common operational duties related to roads
and waste management for example. Regional councils have a
much broader spatial jurisdiction based broadly on catchment
boundaries, and extending to the edge of the territorial sea (12 nm)
(see Fig. 2).

Regional councils have jurisdiction over the use of all other re-
sources, including allocation of space below the high tide mark,
meaning they are usually the lead agency for coastal management.
These resources are managed within the Regional Coastal Plan,
whichmust give effect to the guiding principles of the RMA and the
objectives and policies of the New Zealand Coastal Policy Statement
(see below). These Coastal Plans are required to be reviewed and
amended every ten years, with most regional councils today
working under a ‘second generation’ plan. Coastal Plans primarily
fulfil a regulatory role, indicating where people are able to take or
use a resource by right, or whether they need to apply for ‘resource
consent.’ Any application for resource consent must be accompa-
nied by an ‘assessment of environmental effects’ outlining any
actual or potential effects of their proposal on the environment or
others in the community, and how they propose to remedy, avoid,
or mitigate these effects. The regulatory measures of the Coastal
Plan are balanced by the non-regulatory measures encompassed
within both the Coastal Plan and a region’s Long Term Plan (as
required under the LGA) which detail a community’s long-term
goals and spending priorities; from coastal education to sea-walls.

With coastal management highly devolved to the local level, the
RMA has introduced the national-scale New Zealand Coastal Policy
Statement (NZCPS) to harmonise coastal management, and ensure
consistency across the regions. The Department of Conservation is
responsible for the NZCPS, and the first NZCPSwas released in 1994,
after a long consultation process. A second generation NZCPS took
effect on 3 December 2010 when the 1994 versionwas updated and
ew Zealand Ministry for the Environment e http://www.mfe.govt.nz/publications/rma/

http://www.mfe.govt.nz/publications/rma/rma-guide-aug06/html/page3.html
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revoked. The NZCPS sits high within the RMA policy hierarchy, to
ensure that local-scale coastal policy shares a common regard for a
set of collectively agreed principles of good process, and guiding
values of national importance. These principles are closely aligned
with those of ICM, particularly the procedural principles of
participation and precaution. The NZCPS is reviewed every 10 years,
with a third generation NZCPS due in 2020.

The Conservation Act 1987, the Fisheries Act 1996, and the
Marine and Coastal Area (Takutai Moana) Act 20111 are the other
three key statutes governing the New Zealand coastline. The Con-
servation Act creates the Department of Conservation (DOC) to both
manage public conservation estate (including the foreshore and
seabed), and act as an advocate for conservation of natural and
cultural heritage. DOC itself is a central government department
with a local presence through 12 conservancy offices. The Fisheries
Act allocates and manages the marine fishery and is guided by a
resource use imperative through a quota management system. It is
highly centralised in its implementationwithin the recently formed
Ministry for Primary Industries (MPI), with relatively few local of-
ficers. The Marine and Coastal Area Act was recently introduced to
guarantee free public access to the common marine and coastal
area, while also preserving recreational fishing rights, navigation
rights and all other existing uses.

Finally, it remains to note the integrative influence of the Min-
istry for the Environment (MfE) within New Zealand’s coastal
management regime. The MfE was created by the Environment Act
1986 to provide tools of inquiry, monitoring and advice across all
state agencies (including local government) on the best means of
resource and environmental management.2 In effect they give na-
tional expression to the RMA, in parallel with the Ministry of
Conservation.
3. The conceptual framework and method of research

3.1. The conceptual framework as a lens for exploring the sciencee
policy interface

In the field of ICM, the linking of knowledge with public
decision-making has traditionally been described in terms of a
‘scienceepolicy interface’, however this paper broadens this focus
beyond scientific knowledge alone, and beyond the formal policy-
process. The scienceepolicy interface (‘the interface’) here refers
to the multitude of ways in which knowledge, in all its forms, is
used in support of public decisions. It can be thought about as the
relationships between knowledge-holders, like the scientific com-
munity, and decision-makers. It can equally be thought about as the
formal or informal institutions that frame the relationship between
knowledge and public decision-making; the way coastal managers
might convene an expert panel or public meeting for instance. Or it
can refer to the process by which knowledge is drawn on for de-
cisions, which GESAMP (1996) and other ICM scholars have
described in a step-wise fashion. So framed, the interface encom-
passes a broad spectrum of relationships, institutions and pro-
cesses, presenting a rich field of study for philosophers of science
(see e.g. Funtowicz and Strand (2006)), scholars of Science and
1 The Marine and Coastal Area Act 2011 supplements the existing Foreshore and
Seabed Act 2004, which preserves the public foreshore and seabed as the common
heritage of all New Zealanders, to enable its protection by the Crown and ensure
general rights of public access, and the recognition and protection of customary
rights and interests.

2 Latterly MfE has also been enabled with regulatory powers under an amend-
ment to the RMA allowing them to impose National Environmental Standards,
which can have wide-reaching influences on local government policy. At this stage
no such standards exist for coastal management.
Technology Studies (see e.g. Jasanoff (1987) and Sarewitz (2004))
and policy-scientists (see e.g. Ozawa (2006) and Weible (2008))
alike. This paper limits itself to the debate around the interface in
the particular field of ICM, and takes as its conceptual framework a
broad dichotomy in the literature between one tradition espousing
a ‘science-based interface’, and another espousing a ‘participatory
interface’, as discussed by Bremer and Glavovic (2013). Fig. 3 heu-
ristically illustrates this dichotomy relative to two simplified
spectrums for characterising approaches at the scienceepolicy
interface.

The scienceepolicy interface can be considered relative to how
participatory it is; who is permitted to voice their knowledge, and
how do participants interact with each other? Fig. 3 represents
these highly political questions on a scale combining headings from
Arnstein’s (1969) ladder and the International Association for
Public Participation’s IAP2 public participation spectrum (see
http://www.iap2.org.au). At the left end of this scale we can envi-
sion a ‘closed’ interface which favours one group of knowledge-
holders e the scientific community e to the exclusion of all
others; typically manifest in a demarcation model of science.
Where science has been deemed the most powerful form of
knowledge, the scientific community has often been insulated from
the politics of decision-making to continue their ‘pure’ enquiries.
Within such science-basedmanagement models, interaction can be
limited to scientists ‘informing’ decision-makers. This mechanistic
notion of transforming supposedly ‘objective’ and ‘disinterested’
science into policy belies the highly political nature of knowledge,
and the way that actors can use scientific facts to ‘manipulate’ a
decision-making process. If we move right along the scale, we can
envisage a more ‘open’ interface where all knowledge-holders are
equally ‘empowered’ to contribute their perspectives, such that we
see science voiced alongside traditional and local knowledge for
instance. Necessarily, opening the interface demands greater dia-
logue, both across knowledge systems and between knowledge-
holders and decision-makers. Indeed, an open interface brings
the political nature of knowledge to the fore, with knowledge
employed as evidence in support of underlying values; where
knowledge and values are negotiated side by side (Boesch, 1999;
Fritz, 2010).

The scienceepolicy interface can also be considered relative to
how knowledge is defined as being of high quality for decision-
making. This is non-trivial given the conflicting norms of knowl-
edge quality across knowledge systems, or indeed within knowl-
edge systems (Fuller, 2007). Compare, for example, the norms of
Fig. 3. Mapping the conceptual framework for the empirical research.
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‘formal’ scientific knowledge that conforms to universally-accepted
rules of rigor and is ‘explicitly’ communicated inwritten form, with
the norms of an ‘informal’ orally-transmitted traditional knowledge
system where much of the knowledge is ‘tacit’ to tribal elders and
its quality derived from the integrity of these elders (see Fabricus
et al. (2006)). Indeed, ‘science’ itself cannot be considered a ho-
mogenous set; though scholars have tried to distil universal char-
acteristics of science quality (see e.g. the four norms of Merton
(1973)). As we move between different scientific disciplines we
see different institutional and procedural norms for what counts as
knowledge. The diversity and contingency of science can see con-
flicting scientific interpretations of the same phenomenon, and
arguably open science to ‘non-sciences’ or ‘pseudo-sciences’ like
cosmology (ISCU Study Group on Science and Traditional
Knowledge, 2002), or the manipulation of science towards politi-
cal ends (Oreskes and Conway, 2010).

Fig. 3 simplifies the complex norms of knowledge onto a spec-
trum, ranging from settings where knowledge is defined relative to
one strict framework of ‘normal science’ (Kuhn, 1962), to settings
where all different norms of knowledge are extended legitimacy,
represented by Funtowicz and Ravetz’ (1993) ‘post-normal science’.
In a normal interface, the quality of knowledge is measured relative
to its conformity to strict scientific norms derived from some
dominant scientific disciplines, and evaluated by peer review
within these disciplines. This may see other knowledge systems
‘cleaned-up’, ‘scientised’ and incorporated into scientific models,
thus losing their intrinsic value (Mosse, 2002). Within a post-
normal interface, knowledge quality is negotiated across the
multitude of knowledge systems and their respective frameworks
of norms; no one framework is dominant and all are allowed to co-
exist. The quality of knowledge relates to how well it supports
decision-making, or its ‘fitness for function’, as appraised by an
‘extended peer community’ that extends to all knowledge-holders.
This may see knowledge quality measured according to a
conglomerate of heterogeneous indicators.

The ICM literature engages with the full spectrum of different
approaches at the scienceepolicy interface shown in Fig. 3, but
against this background, Bremer and Glavovic (2013) distinguished
a broad dichotomy between two traditions. The science-based
tradition draws on a long history of science-based management for
ICM (Cicin-Sain and Knecht, 1998), according to an assumption that
the collection of more science will render more certainty and result
in better decisions (see e.g. Cheong (2008) or Turner (2000)). It
reflects a tendency towards a ‘closed’ interface governed according
to the strict norms of ‘normal science’, with knowledge production
an individual endeavour. This can be seen, for example, in the
applied disciplinary science of a university or government research
institute, or even through the disciplinary reports of a consultant.
However, as ICM has evolved, so have notions of science-based
management. As ICM is increasingly described in terms of
ecosystem-based management, this has implications for the repre-
sentation of the coast as a complex and dynamic socialeecological
system (Forst, 2009), demanding interdisciplinary science that re-
flects this reality (Cicin-Sain and Knecht, 1998). Recognising the
complexity of socialeecological systems also implies recognising
the significant uncertainties inherent in managing such a system;
necessitating an adaptive approach to science and management,
steered by the principle of ‘precaution’ (Botsford et al., 1997).
Therefore science-based management is today closely linked with
this cluster of principles.

The participatory tradition emerged in the ICM literature in the
1980s in recognition that the complexity and uncertainty inherent
to many coastal issues challenged the dominance of science, and
lent legitimacy to other knowledge systems (Vallega, 1997). Pro-
ponents of the participatory tradition argue for bringing together
different knowledge perspectives in deliberation at the sciencee
policy interface to ‘co-construct’ a more comprehensive picture of
issues (Glavovic, 2013; Tobey and Volk, 2002). This reflects a ten-
dency towards an ‘open’ interface that allows all knowledge sys-
tems to co-exist according to a ‘post-normal’ approach to
knowledge quality within an ‘extended peer community’, with
knowledge production a communal endeavour. Examples may be
government-convened ‘advisory groups’ comprising ‘experts’ from
across different knowledge systems, or other participatory tech-
niques like ‘citizen juries’ or ‘consensus conferences’. Bremer and
Glavovic (2013) note how this participatory tradition has come to
characterise the scienceepolicy interface as a ‘governance setting’
(see example Boesch (1999), Cicin-Sain and Knecht (1998), Cos-
tanza et al. (1999), Knol (2010) and Norgaard et al. (2009)) ac-
cording to principles; prescribed as inclusive and encouraging of
dialogue, while reciprocally recognising the co-existence of diverse
knowledge perspectives, and emphasising the negotiated quality of
knowledge for decision-making. Importantly though, it must be
noted that participatory initiatives do not always guarantee that all
knowledge-holders are ‘empowered’. They can be an arena for one
knowledge-holder to exert power and manipulate others.

Theway inwhich knowledge is mobilised for decision-making is
contingent on the particular context of ICM, and the nature of the
issues faced. Presented with a spectrum of issues, frommanageable
well-structured problems to unstructured ‘wicked’ problems (Rittel
and Weber, 1973), it is unrealistic and potentially dangerous to
adhere dogmatically to any one tradition, whether it be science-
based or participatory. To use the taxonomy of Funtowicz and
Ravetz (1993), the degree of uncertainty and controversy associ-
atedwith an issue dictates thewaywe approach the scienceepolicy
interface. Where an issue exhibits few uncertainties and remains
uncontroversial, for example better understanding the reproduc-
tive cycle of a particular organism, then a disciplinary science-
based approach may be entirely appropriate. On the other hand,
where an issue is clouded by significant uncertainty and represents
high stakes, such as through the construction of an artificial reef,
then a more participatory approach engaging stakeholders may be
more appropriate. Another consideration is the scale at which
knowledge is collected on an issue. While recognising that many
coastal issues span scales, the scale at which we study them im-
plicates different knowledge systems. As Reid and others (Reid
et al., 2006) note, addressing issues at a local scale often impli-
cates a participatory endeavour mobilising local stakeholders’
knowledge of experiencing the issue daily, while investigating is-
sues at a national or global scale typically lends itself to a more
scientific endeavour, as seen in the Intergovernmental Panel on
Climate Change for example.

Successful ICM engages approaches across the full sciencee
policy interface spectrum, from both science-based and participa-
tory traditions, and tailor these approaches to their own context
and issues. Indeed, it should be recognised that for many ICM
scholars and practitioners the dichotomy posed by these two par-
allel traditions will be artificial given the complex and contingent
configurations of influences that determine ICM initiatives, in most
cases drawing on elements from both ‘traditions’ and working
within the ‘grey area’ in Fig. 3. Nonetheless, this research adopted
the dichotomy of Bremer and Glavovic as the conceptual frame-
work to steer the empirical description and analysis of the sciencee
policy interface for ICM in New Zealand. The two traditions, and
their constituent ‘principles’, present an interesting lens to examine
which approaches have been favoured for mobilising knowledge,
how they have found practical expression, and why? It permits an
analysis of the relationship between the two traditions; Do they co-
exist, or are they in competition? Is one tradition dominant, and if
so, why?



Table 1
Interview framework themes and sub-themes.

1) The coastal management framework of the Regional Council

� Coastal management policy and its integration
� The policy-process
� In-house capacity for coastal management
� Coordination with other coastal management organisations

2) Stakeholder participation in coastal management

� Identifying stakeholders for coastal management
� Mechanisms for engaging stakeholders
� Stakeholders’ reaction to participation

3) Knowledge used in support of coastal management

� Studies completed on the state of the coast
� Modes of improving knowledge and understanding of the coast
� Monitoring
� Use of non-scientific (local or traditional) knowledge
� Bringing together disparate knowledge systems

4) Key barriers and possible solutions for coastal management in New Zealand.
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3.2. Research method

Data collection for this research was structured according to the
conceptual framework and progressed in two stages; from early
2008 until early-2010. The first stage began with a ‘desktop study’
of New Zealand’s coastal management regime, and the place of the
scienceepolicy interface within this regime. It drew on a diversity
of resources, including (i) the legislation; (ii) reports by government
agencies such as the Department of Conservation, and the Parlia-
mentary Commissioner for the Environment (1999); (iii) central
government policy-making processes including the preparation of
an ‘Oceans Policy’ in 2000; (iv) the review of the first generation
NZCPS by Rosier (2004); and (v) published literature on New Zea-
land’s coastal management (Peart, 2005, 2007). During this first
stage it became apparent that New Zealand’s highly devolved
coastal management and the diversity across regions demanded
exploration of approaches at the scienceepolicy interface across
the regions.

The second stage of the research involved face-to-face in-
terviews with coastal managers at all of the 16 regional councils in
New Zealand. Regional councils were chosen instead of territorial
authorities given their greater statutory responsibility for coastal
management, as embodied within their Coastal Plans and spatial
jurisdiction.3 The research targeted those ‘coastal managers’ most
knowledgeable about coastal management in their region, which
ranged from natural resource planning staff to in-house scientific
experts, depending on the region. In all but two regions, interviews
were conducted by a single interviewer with a single interviewee;
the two exceptions including a group of 4e5 interviewees within
the same room. The semi-structured interview framework (see
Table 1) was designed in accordance with the conceptual frame-
work and structured around broad themes as open questions, fol-
lowed up by a list of sub-themes or prompts. Interviews lasted
between one and 2 h and were recorded, with notes taken from
these recordings and sent to the interviewees for confirmation.
These notes were then coded in accordance with the conceptual
framework for analysis. Some of the results from this study also
3 With reference to Section 2.2, we can distinguish between ‘national govern-
ment’ and ‘local authorities’, before making a further distinction at the local au-
thority level between ‘regional councils’ and ‘territorial authorities’, where
territorial authorities refer to city and district councils. New Zealand also has
several ‘unitary authorities’ that combine the responsibilities of both regional
councils and territorial authorities.
contributed to a separate evaluation of New Zealand’s coastal
management regime (Bremer, 2009; Bremer and Glavovic, 2009).

There are three main restrictions to the above research method.
Firstly, by undertaking interviews with only one representative
from each region, only one perspective is presented when a di-
versity of perspectives prevails. This can be a significant limitation
given that a regional council can extend to hundreds of staff
engaged in a multi-faceted coastal management regime, and rarely
does any one individual have a comprehensive knowledge of all
facets. Secondly, the majority of respondents had a background in
natural resource planning, as did the interviewer, such that the
research was apt to be oriented towards this professional
perspective. Thirdly, given the length and nature of the interviews,
notes were taken from recordings rather than a full transcript. This
can prejudice the research according to the perspective of the note-
taker; who inevitably imposes their perspective on the recorded
data. Finally it must be noted that this research attempted to distil
the diversity of experiences at the scienceepolicy interface across
New Zealand into a meaningful discussion of ‘common’ experi-
ences, both as a function of the formal coastal management regime
and widespread practice. Necessarily this paper must be read with
caution that some of the generalisations employed may not do full
justice to the diversity of coastal management within and across
the regions.

4. The scienceepolicy interface for New Zealand’s coastal
management: findings and discussion

The lack of knowledge on New Zealand’s coastal and marine
environment is one of the most significant barriers to management
of these areas. National reviews of the coastal management
framework since the 1990s have outlined significant gaps in New
Zealand’s coastal knowledge and encouraged the mobilisation of
‘knowledge capital’ to enable sustainable development (Hooper
and Chong, 2006); with this same message echoed by regional
coastal managers in this study. Indeed, much of the discussion
focussed on the quality of knowledge for New Zealand’s coastal
management. Taking up this debate, this section describes and
analyses the scienceepolicy interface according to the two rival
traditions introduced in Section 3 above.

4.1. Elements of a science-based tradition

4.1.1. Coastal management as science-based management
The research found New Zealand’s coastal management,

consistent with its broader environmental management, is domi-
nated by a bias towards science-based management, giving science
the principle role at the scienceepolicy interface (see e.g. the
Ministry of Research, Science and Technology (MoRST) (2001, 2004,
2007), and the Parliamentary Commissioner for the Environment
(2001, 2003, 2004)). This is confirmed by both national-scale
evaluations and indeed by coastal managers at all 16 regional
councils, who reported that they most drew on science to inform
coastal management. As such, attempts to mobilise knowledge for
coastal management, at both the national and local scale, usually
begin with a discussion on how best to mobilise ‘more science’.

The three key coastal management agenciese regional councils,
DOC and the MPI e are responsible for collecting the science
necessary to undertake their roles, with MfE undertaking research
that spans all three jurisdictions. For instance, while not one of
their formal roles, MfE produces a national State of the Environ-
ment report every 10 years. However, a number of published
evaluations of New Zealand’s coastal management have levelled
criticism against this institutionalised approach to mobilising sci-
ence, for at least five reasons. First there is a lack of in-house
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scientific capacity and resources to spend on commissioned science
across all three agencies, with this worsened by the prohibitive
costs of science below the high tide mark (Parliamentary
Commissioner for the Environment, 2007). Second, owing to the
disparate governance imperatives of the three main agencies and
their poorly coordinated roles and responsibilities, science collec-
tion is often siloed, resulting in a disintegrated and patchy knowl-
edge base (Parliamentary Commissioner for the Environment,
2007). Third, there is an inadequate national State of the Environ-
ment monitoring frameworkewith only three indicators of coastal
health, which are arguably not the most important, namely: (i)
marine protected areas; (ii) recreational water quality; and (iii)
fishing activity relative to the health of fish stocks, and the area
‘swept’ by trawling4 (Parliamentary Commissioner for the
Environment, 2007). Fourth, the MPI devolves almost all science
collection related to fish stocks to private fishery quota holders;
however experience has shown that quota holders are not suffi-
ciently motivated by their property rights to invest in research
(McKay, 2006). And fifth, the science that does exist is poorly
disseminated. It is often in an unusable form, has been lost through
poor information management, or is held guardedly by private
organisations and research institutes (Ministry for the
Environment, 2005).

Perhaps the most significant of the challenges facing the current
coastal management regime is the lack of in-house scientific ca-
pacity, at all levels of government and especially in Local Author-
ities. Since the restructuring of New Zealand’s state agencies
according to principles of New Public Management in the mid-
1980’s, science-based coastal management is a luxury that not all
regional councils can afford. Many coastal managers described a
lack of in-house scientific expertise and a small science budget as
two important shortcomings in their coastal management capacity.
This confirmed a MoRST (2004) report which found that only three
regional councils had significant in-house science capacity (scien-
tists) and a good engagement with the science, with variable ca-
pacity across the other 13 councils owing mainly to variable rating
and asset bases. Moreover, this lack of in-house science capacity
means that policy- and decision-makers struggle to engage with
science to support decision-making (State Services Commission,
1999; as cited in, Parliamentary Commissioner for the
Environment, 2007), as evidenced by a large number of ‘first gen-
eration’ coastal plans that incorporated relatively little science. One
typical comment from a coastal managerwas, “We’re not too hot on
our scienceemost of our spend is on planning policy” (Respondent
A). This introduces the interesting paradox of coastal managers
who place a priority on science-based decision-making, within a
coastal management regime that limits their access to science.

The science used to support coastal management at the
regional-scale can be broadly divided into three streams, which
found variable utility across the 16 regional councils. The first is the
on-going ‘State of the Environment’ (SOE) monitoring, which only
six regions felt made a significant contribution to their decision-
making. For most regional councils there is insufficient scientific
capacity in-house to allow them to monitor a large number of in-
dicators over a long time series, such that they are only able to
measure a few, fragmented indicators. This, combined with a
complaint that the truly important indicators like coastal amenity
are immeasurable, meant that for most respondents SOE moni-
toring was poorly linked to policy preparation. The second stream
of science is ‘resource consent-based research,’ associated with the
4 It must be recognised though that the other State of the Environment indicators
have relevance also to coastal management, including measures of fresh water
quality, or soil erosion for example.
preparation of an assessment of environmental effects (AEE) for a
particular proposal, and with monitoring afterwards. Only six re-
gions felt that resource consent-based research constituted a sig-
nificant contribution to their decision-making. In general, these
regions did not have significant in-house scientific capacity, or a
significant budget to commission science, and therefore relied on
resource consent applications to incrementally build up a picture of
their coastline. To this end, three regions reported the assembly of a
database withinwhich the individual AEE form a piece of a growing
puzzle.

The third stream of science is ‘issue-based’ research, which a
majority of respondents (9) felt contributed meaningfully to coastal
management. Issue-based research is usually conducted in
response to political pressure from the community who perceive an
issue threatening their coast, though sometimes it is collected to fill
knowledge gaps that become evident through a policy/decision-
making process. Due to their focussed and specialised nature,
issue-based reports are most often commissioned from consul-
tants. Respondents favoured issue-based science for a number of
reasons, including; (a) the limited scope of their SOE programme;
(b) issue-based reports have a specific policy-purpose, and are
therefore more efficient than maintaining expensive in-house ca-
pacity; (c) issue-based research, when done in partnership with
other agencies, means the council budget can be more effectively
used; and (d) scientific resources are allocated on the basis of po-
litical pressure.

Important innovations over the past ten years have attempted to
address the shortfalls in science mobilisation under the current
coastal management regime. At a regional scale, this research found
a growing number of examples where agencies, such as a regional
council and DOC, have cooperated in commissioning and carrying
out scientific research, to both better coordinate the research and to
share the cost burden. At a central government level, the ‘Envir-
olink’ fund was created, which allows regional councils to apply for
supplementary funding to commission science. Similarly central
government has strategically prioritised research itself, with the NZ
Biodiversity Strategy seeking an improved knowledge of coastal
and marine biodiversity through cross-agency, interdisciplinary
initiatives, including the Oceans 20/20 project. More recently, in
June 2013, central government highlighted its National Science
Challenges as 12 priority areas for research, including the coastal
marine area titled ‘Life in a Changing Ocean’. It focuses on devel-
oping knowledge on how best to exploit coastal and marine re-
sources within environmental and biological constraints, and in
that respect reflects the current government’s focus on efficient
economic development. The National Science Challenges also
reveal a persistent priority on science-based management at the
national scale. Finally, at the time of writing, the RMA Reform Bill
2012 is open for public consultation, but if passed it would allow
regulations to be drafted standardising how SOE monitoring would
be undertaken, and establishing nationally consistent monitoring.

4.1.2. Ecosystem-based management
While New Zealand’s coastal management regime under the

RMA is labelled ecosystem-focussed, neither the national- nor
regional-scale research found that the mobilisation of science is
sympathetic to this approach. Perhaps most fundamentally, the
artificial division between the three key agencies of coastal man-
agement has led to fragmented and siloed science collection that
does not serve an ecosystem-based perspective. In particular, the
gap between the collection of science for fisheries management
under the Fisheries Act and coastal ecosystem management under
the RMA leaves any scientific understanding partial at best.
Furthermore, regional coastal managers reported that SOE moni-
toring was often limited to just three or four indicators, which were
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historically derived rather than based on ecosystem-management.
Only seven respondents reported undertaking any socio-economic
monitoring, demonstrating a bias towards natural science, and
disinclination toward linking socio-economic and natural systems.
Similarly, resource consent and issue-based research was widely
described as ad hoc; undertaken in a fragmented way according to
an urgent issue, or for a specific project. This, respondents noted,
does not allow for an integrated understanding of an ecosystem or
an appreciation of the cumulative effects of coastal activities on
‘thresholds,’ or tipping points.

Having noted this shortcoming, there have been a number of
central-government funded research projects under the Biodiversity
Strategy, which have led to a more ecosystem-based understanding
of the oceans and coasts, including: the National Aquatic Biodiversity
Information System (NABIS); the Marine Environment Classification
System (MEC); and most notably the Oceans 20/20 initiative, which
aims to map New Zealand’s marine territory, with a focus on regions
that experience high use. Similarly, the ‘Life in a Changing Ocean’
strategy adopts an ecosystem-based framework. These projects are
interagency and interdisciplinary in nature; demonstrating the links
between socialeecological systems, and have been welcomed by
regional councils. As one respondent noted, “I would dearly like to
have a much more thorough information base with an accurate, if
that was possible, geo-spatial framework, in maps, attached to the
policy documents and to a policy framework” (Respondent E).

4.1.3. Precaution and adaptive management
Increasingly the scienceepolicy interface is characterised by the

need to proceed in the face of significant uncertainties. To this end,
the precautionary principle and associated notions of risk have
become a basis for coastal management in New Zealand (Ministry
of Research Science and Technology, 2001). It is explicit in a num-
ber of pieces of legislation, such as the Fisheries Act or the RMA,
where environmental effects are evaluated according to the prob-
ability of their occurring and their scale. Peart (2007), in her anal-
ysis of three coastal plans, found that all were influenced by a
precautionary approach that restricted the use of the marine area
on the basis of poor knowledge. That is, where significant un-
certainties existed the regional council would be precautionary by
imposing strict restrictions, until they knew better. This reflects the
political urgency associated with producing a policy document that
provides for procedural and development certainty, while not
providing time for the research required to address uncertainty
(MoRST, 1998; as cited in, Parliamentary Commissioner for the
Environment, 2004). In addition, five regional coastal managers
described exercising the precautionary principle through the
resource consent process, by requiring applicants to supply a
comprehensive AEE, and granting short-term consents with strin-
gent monitoring conditions.

However, while having good regard for principles of precaution,
New Zealand’s coastal management regime is poorly able to adapt
in response to new information; to implement ‘adaptive manage-
ment.’ The first reason for this is the lack of emphasis placed on
monitoring. As noted above, most regions do not have the capacity
to monitor a large number of SOE indicators, and not one region
reported mobilising resource consent monitoring results in a form
able to support decision-making. The second reason for this lack of
adaptability is the inflexibility of the policy documents, stemming
from the political inertia within a decision-making process that
regularly results in policy changes being delayed by appeals that
can take years in the Environment Court.

4.1.4. Interdisciplinarity
At the national-scale interdisciplinary science is rarely given

effect, mainly due to a framework which encourages fragmented
and ad hoc science collection. However, as noted, a number of
interdisciplinary projects have been developed at a national, inter-
agency scale, including NABIS and Oceans 2020 for example.
Regional coastal managers were also asked whether their science
was interdisciplinary. For the majority of councils, science remains
very much siloed, with two restrictions to interdisciplinarity being:
(a) a coastal management framework that collects science incre-
mentally, ‘as required’; and (b) the prohibitive cost. Only six
councils reported undertaking any science that was interdisci-
plinary. Three of these six councils were very well resourced
councils that were able to collect science from multiple disciplines
to build complex models of the issues. The other three ran a less
costly process that allowed for interaction between scientists,
which they recognised as interdisciplinary. Four respondents felt
that ‘coastal managers’ acted in an interdisciplinary role, by
bringingmultiple disciplines together within the context of a policy
or resource consent process. Two other respondents described their
in-house scientists as adequately knowledgeable to facilitate the
bringing together of multiple disciplines. Three regions made
special mention of the Oceans 2020 interdisciplinary project, and
how valuable this science was for coastal management.

4.2. Elements of a participatory tradition

The research discovered that within many regional councils the
scienceepolicy interface is being re-defined to encourage a wider
dialogue between different knowledge systems. This follows
recognition that all stakeholder groups e whether from the state,
the private sector, civil society or the scientific community e are
possessing of valuable knowledge perspectives, which can be
mobilised in support of decision-making through dialogue: “You
can’t separate knowing your district and managing it” (Respondent
C). While not phasing out the traditional interaction between sci-
entists and policy-makers, many regions were found to comple-
ment this interface with methods for mobilising other forms of
knowledge, and facilitating dialogue across the different forms of
knowledge. This normally signalled a departure from the statutory
process, and was influenced by a growing philosophy of co-
management: “They’re as much institutions in the community as
we are” (Respondent N). However it should be noted that this trend
toward increased participation is far from being the norm, with the
majority of public participation at the local government scale
limited to the statutory minimum, which amounts to a tokenistic
consultation via individually written submissions.

The different knowledge systems engaged by councils is highly
contingent to the regions, and indeed to the different coastal issues
addressed in each region. This much noted, the researchwas able to
distinguish two broad knowledge systems, besides science, that
were of importance across most regions. ‘Traditional knowledge’ is
associated with the indigenous Maori population, and represents a
cumulative body of knowledge, practices and representations
maintained by tribes (or iwi) with histories of interactionwith their
territory (or turangawaewae). This knowledge is part of wider
Maori culture that encompasses language, naming, resource-use,
spirituality and worldview (see e.g. the discussion of the ISCU
(2002)). ‘Local knowledge’ similarly represents the experience of
local communities’ interactionwith their natural environment over
time, but is distinguishable from traditional knowledge as less
tightly bound to a community’s culture. It is seen in the long
memories of residents, who have walked and fished their local
coastline for decades, and observed changes over time. Local
knowledge is also associated with the private sector, with primary
sector enterprises that rely closely on a particular natural resource,
for example a forestry company with extensive knowledge of their
forest.
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4.2.1. Inclusive of multiple forms of knowledge
This research found five ways in which regional councils com-

plemented their scienceepolicy interface with methods for
including other knowledge perspectives, listed below in order of
least-to-most ‘participatory’:

(i) Education programmes: All respondents reported education
programmes as forming part of their coastal management
regime, and many had staff devoted solely to education.
Where these education programmes found expression
through forums or travelling ‘road shows’ there were often
opportunities for stakeholders to contribute their perspective.

(ii) Consultation with the wider public: At least 12 respondents
reported undertaking some form of non-statutory consulta-
tion as a means of accessing the community’s diverse per-
spectives on an up-coming policy document or plan. Most
regions released a draft document for public comment prior to
entering into the statutory ‘special consultative process’, with
this document accompanied by a combination of public
meetings, travelling road shows, newspaper surveys, postal
surveys, and the use of other media such as radio or internet.
Indeed, many regional council respondents saw this wider
engagement as democratically important, because other
participatory initiatives often acted to limit the powerwithin a
tight network of ‘stakeholders’.

(iii) Cross-agency coordination around an issue: All respondents
reported being able to pick up the phone and initiate as-
required coordination with stakeholders from other state
agencies on an issue according to principles of openness:
“honesty and transparency are the big ones” (Respondent J).
Eight regions reported some kind of formal inter-agency
knowledge mobilisation for key issues.

(iv) Preparing non-statutory strategic policy: At least nine regions
created strategic, non-statutory policy documents for the
coast, with the preparation of these involving the creative
mobilisation of knowledge across different knowledge sys-
tems: “.it’s a pretty useful exercise, and it’s certainly one that
territorial authorities and regional councils find easier to do
because we’re fundamentally not research bodies” (Respon-
dent M). Where these non-statutory processes were led by
regional councils, they tended to start from a science-based
management paradigm. Community stakeholders are invited
to contribute their perspective at well-defined entry points in
a highly structured and formal process, with a clear boundary
between the knowledge provided by scientists and other
stakeholders. Conversely, where these projectswere led by the
community, they started from community knowledge, with
council and scientific knowledge invited to fulfil a supporting
role. Community processes are more inclusive and less struc-
tured, with less of a boundary between state, scientific and
community actors.

(v) Knowledge partnerships with stakeholder groups: All re-
spondents reported entering into partnerships with stake-
holders that transcend the state agencies, though for many of
them, the mobilisation of knowledge was only one facet of a
multi-faceted relationship: “More and more community
groups are raising their heads and wanting to get involved in
the planning side of things” (Respondent B). There were four
broad forms of partnership discussed. A ‘planning partnership’
saw a small group of stakeholders presented with all available
knowledge, including science, and asked to deliberate on its
credibility, salience and legitimacy for supporting ‘planning’ or
policy-making. A ‘research partnership’ saw two or more
partners undertake research on a particular issue of interest.
There is no defined policy outcome; rather it is a knowledge
gathering exercise. An ‘operational partnership’ was built
around a concrete project or piece of infrastructure, such as a
rehabilitation project, coastcare programme, or the operation
of a port for instance. This partnership meets regularly to
discuss any emerging issues, and to aid in the evolution of
knowledge on this resource. And finally, the ‘on-going forum’

is a forum comprising all categories of stakeholders, which
meets regularly to discuss emerging issues across a defined
area, with a strategic focus.

4.2.2. Opportunities for dialogue across different knowledge
systems

As noted, an increasing number of regional councils are creating
opportunities for dialogue between knowledge perspectives, from
across the full spectrum of stakeholders. Particularly through
community-led ‘non-statutory policy processes’ and ‘knowledge
partnerships,’ regional councils have created a more inclusive sci-
enceepolicy interface to allow for the mobilisation of previously
inaccessible knowledge perspectives, and the co-construction of
new knowledge relative to an issue. Such settings allow for the
negotiation of what constitutes the ‘facts’ within the context of
strongly-held value positions, making clear the politics and power
present in coastal management: “Trying to get that communication
going back and forth, so that we all reach a place of a reasonably
common understanding, and a lot of the misconceptions from the
science side and from the community side are eroded” (Respondent
O). As one respondent noted, these processes of dialogue have the
potential to make the scientific community feel uncomfortable:
“The scientists hate it, but at the end the community holds them up
and tells them they’ve done a good job” (Respondent G). While the
scientists may see the process of dialogue as science-poor, the fact
that the community has taken ownership legitimises the process.

Outside of the settings specifically designed to facilitate dia-
logue between knowledge systems, coastal managers were asked
to characterise the interaction between science and other knowl-
edge perspectives, with three broad views put forward. Three re-
spondents viewed the resource planners, and the RMA process, as
the principle means of encouraging interaction between knowl-
edge systems. For four respondents, the community was invaluable
in their role as “.the eyes and the ears of the Council” (Respondent
I); observing changes in the environment which were then further
investigated by the council: “Then you go back to the science to
measure these perceptions” (Respondent A). Finally, for two re-
spondents the community was useful in helping science to estab-
lish the cause of different scientifically observed changes: “I think
there’s a lot of room for the observations of the ordinary bloke, and
science, to come together to resolve an issue” (Respondent C).

4.2.3. Knowledge reconciled according to principles of reciprocity
and co-existence

Regional coastal managers were asked to what degree disparate
knowledge systemswere able to be ‘reconciled’ or brought together
according to principles of reciprocity and co-existence. A number of
respondents felt that science and other knowledge systems were
not able to co-exist, or that they may be equally accepted as legit-
imate until they conflict with each other, and then the dialogue
becomes adversarial. For two respondents there was a fundamental
and irreducible rift between the science-based perspective and the
‘cultural-ethical’ perspective characterised by other knowledge
systems: “Really, really hard to balance the rational sciencewith the
cultural ethical paradigms.they’re talking past each other”
(Respondent G). This rift was seen to stem largely from the trans-
parency (or lack thereof) of the values underpinning both forms of
knowledge; with science professing to ‘objective knowledge’while
other knowledge systems have a more explicit link between their
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values and their knowledge perspective. Indeed it is this perceived
‘objectivity’ that has elevated science to the most legally defensible
form of knowledge, such that one respondent noted that where
these sources of knowledge clash, regional council staff (policy-
makers) often turn directly to science. However, for regional
council politicians (councillors) this choice is not so evident. Five
respondents noted how the choice of which knowledge to give
precedence to is a political decision; for politicians the most cred-
ible source of knowledge is that which strengthens their cause.
Therefore if the science fails to support the cause, it will be
construed as ‘narrow’, ‘short-term’ or even just ‘bad’ science; while
other forms of knowledge will be dismissed as ‘anecdotal’ if it is
counter to a politician’s line. In this way, one respondent
emphasised that while the RMA is often defined as science-based,
in reality almost all decisions are political, which greatly dilutes
the potency of the science.

Finally, for two respondents, the dialogue between science and
other knowledge systems had been beneficial in bridging the rift
between the two; resulting in ‘social learning’ across both fact and
value dimensions, and eroding misconceptions on both sides. For
example, one group of respondents described how dialogue be-
tween local coastal inhabitants and ecologists had eroded the
polarised positions on theworth of mangroves. The ecologists came
to realise the barrier mangroves pose to the effective use of the
coast, while the locals came to realise their ecological value; such
that the two knowledge systems arrived at mutual recognition of
the other’s worth, and their ability to co-exist.

4.2.4. Attention to negotiated knowledge quality
Coastal managers across all of the regions described the domi-

nance of ‘experimental’ science as the most high quality form of
knowledge used to inform coastal management, particularly given
it is legally defensible within a litigious RMA decision-making
process. Many made the point that other forms of ‘experiential’
knowledge, local or traditional for example, held less credibility
under legal scrutiny due in large part to the difficulties in validating
their truthfulness, and a perception that they were more fallible in
terms of false memory, value-bias, and broad unqualified state-
ments. Given the importance of legal defensibility in a decision-
making process that is regularly decided in the Environment
Court, scientific criteria have become the universal measure of
knowledge quality. That is, the quality of knowledge perspectives
for supporting decision-making is evaluated on the degree towhich
it satisfies scientific measures of objectivity. Given the dominance
of scientific measures, a number of respondents felt it was impos-
sible for science to sit alongside other knowledge systems in a
cross-validation role. However, as noted above, this is not to forget
themeasure of quality decided according to political power. As long
as decision-making is political, knowledge will be appropriated to
the degree it supports specific value positions.

5. Conclusions: nurturing strong science within a strong
participatory setting

ICM has long debated the ideal form of the ‘scienceepolicy
interface’ for coastal management, which originally described the
communication between scientists and policy-makers, but has since
expanded as a term to describe any number of mechanisms for
bringing together knowledge in support of collective decision-
making. Within ICM, the scienceepolicy interface debate can be
depicted according to a loose dichotomy between science-based and
participatory traditions. This paper used this conceptual framework
to structure an exploration of the diverse forms that the sciencee
policy interface takes for coastal management in New Zealand. The
research found that across New Zealand the scienceepolicy interface
is comprised of elements from both broad traditions, with a rich
diversity of experiences across the regions. This makes it very
difficult to make observations that are universally true across the
coastal management regime, and in all practice. Similarly, the in-
fluences that are shaping New Zealand’s coastal management in-
stitutions are multiple, complex and dynamic; confounding
attempts to focus on the evolution of the scienceepolicy interface in
isolation. However, this noted, we can endeavour to make some
broad observations that appear meaningful in terms of a ‘wide-
spread’ practice.

While New Zealand’s scienceepolicy interface comprises ele-
ments of both traditions, the research found the science-based
management to be dominant. Indeed, science has proven a
powerful source of knowledge to support coastal management in
the past, with many coastal managers emphasising the improved
predictability offered by science, and better informed decisions. In
this regard, they pointed to the benefits derived from large inter-
disciplinary projects like Oceans 20/20, and the significant scien-
tific research surrounding aquaculture. However there are also a
number of significant barriers to the effective mobilisation of sci-
ence. These barriers are many and diverse, but echoing the findings
of the Parliamentary Commissioner, stem primarily from a lack of
resources to invest in science, resulting in reduced in-house sci-
entific capacity and poor engagement between policy and science.
This has adverse spin-off effects in terms of siloed science collec-
tion, a poor emphasis on long-term monitoring, poor information
management, and a short-term focus on ad hoc consultant reports.

Therefore we can, in a very real way, discuss a paradox within
the scienceepolicy interface. On one hand, there is a reliance on
science as themost robust and powerful form of knowledge to push
back the bounds of uncertainty and render a clear picture of coastal
issues. On the other hand, there is a coastal management regime
that seriously hinders the mobilisation of science, such that there is
persistent and significant uncertainty. Moreover, there are ele-
ments of the coast important to New Zealanders that are immea-
surable by science such as amenity and cultural value, which
frustrates a decision-making process reliant on ‘hard’ and un-
equivocal scientific measures. Indeed, for many coastal managers,
science-based management is an illusion given that most of the
most important decisions are made by local politicians, who are
accused of manipulating science according to political ends.
Therefore, it must be recognised that while science remains a
central pillar of efficient and effective coastal development (to echo
‘Life in a Changing Ocean’), it is not sufficient on its own, and not
well provided for in the current statutory framework. This has seen
coastal managers in the regions engage creative new strategies for
generating more science, through knowledge partnerships with
other state agencies for example.

In contrast to the dominant science-based tradition, coastal
management in New Zealand is increasingly supported by attempts
to mobilise a participatory scienceepolicy interface. The research
found this at least represents the influence of (a) an increasing
experience and maturity relative to the coastal management
regime and the restrictions of the statutory decision-making pro-
cess, leading to more creativity beyond core functions; (b) an
emphasis on co-management in some regions; (c) recognition of
the impediments to mobilising science; and (d) an increasing ten-
dency to base decisions in a fuller understanding, that extends to
evidence from other knowledge systems. However, it must be re-
emphasised that participatory initiatives are far from constituting
normal practice for local government, with most consultation with
the wider community still limited to the statutory minimum.

The introduction of a more participatory scienceepolicy inter-
face mechanism therefore signalled willingness in many regions to
invest in both greater participation, and more science, to better
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support decision-making. This is evidenced by the processes pre-
ceding the emerging ‘second generation’ coastal plans, and the raft
of non-statutory plans, which have attempted to combine strong
participationwith a strong science-basis. Importantly, participation
through the inclusion of a wider array of knowledge perspectives is
not seen as an alternative to science. On the contrary, science re-
tains an essential role as a powerful knowledge system. But science
becomes couchedwithin the context of a participatory process; one
which integrates the scienceepolicy interface and decision-making
arenas. Science becomes more targeted to gaps identified in the
participatory process, and in that way can incorporate more long-
term monitoring efforts e often comprising other non-scientific
monitoring e within a more strategic knowledge forum. These
participatory interfaces have takenmany forms, ranging from inter-
agency knowledge sharing fora, to community-led non-statutory
policy processes, to knowledge partnerships and on-going com-
munity fora.
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