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Abstract

The ecosystem services based approach to management offers the potential to improve
resource management planning and decisiaking under the Resource Management

Act 1991 by providing a way to draw together the often competing values contained in
thesing e pur gustsnb | ef mé n a g.elnmsethresistused & case study of the
East Otago Tépure Management Committee and the Environment Court procEastin

Otago Talpbure Management Committee v Otago Regional Co6il3) to explore

values and outcomes of using the ecosystem services based approach for coastal
management and in what form the ecosystem services based approach could be
incorporated into New Zealand coastal management frameworks. The case studly researc
involved a range of methods including interviews with coastal managers, document
analysis of coastal management plans and analysis of expert evidence statements and

Environment Court material.

Results of the research showed that a key value of usingctisystem services based
approach is the ability to portray connections between humans and the environment and
environmental components. Key outcomes include a greater ability to manage across
broader spatial and temporal scales than may otherwise lee@ghirindings highlighted

that there is strong potential for ecosystem services to be built into the RMA 1991 and
pursuant planning documents to balance competing interests in sustainable management
because of the ability to draw connections and managevider scales that was
demonstrated. Findings also demonstrated that ecosystem services based approaches
could be used in planning processes to portray connections and generate resource
management decisions which take into account wider scales. Howeygmitations to
achieving this include short tirfeames and miscommunication between coastal

stakeholders, who have competing interests.
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Chapterl: Introduction

Coastal environments now face a wide variety of threats including a predicted likelihood
of increased flooding, exacerbated coastal erosiorttewising of groundwater tables
(Parliamentary Commissioner for the Environment, 20C5)anges to coastal process
including increases in storm frequencies and intensities, higher peak wind speeds and
heavier precipitation are expected to cause these tHiatgsgovernmentaPanel on
Climate ChangdIPCC), 2013).The recognition of the impacts of climate change on
coastal systems also continues to grow internationally as the acknowledgment of the need
to address climate change strengthens, as shown byt ghobal agreement to reduce
climate change at the 2015 United Nations Climate Change Confer€pestal
environments also face pressures from increased human development and coastal
population densities, with nearly 41% of the human population now living within 200km

of the coast (Martinez et al., 2013).

There are clear links between changes inabastal environment, human actions and
impacts on coastal ecosystems. Stubler et al. (2015) demonstrated a clear link between
increased sediment runpffthich had been caused by coastal development and changes

in sponge community ecologyackson and Mclienny (2011) also demonstrated how
coastal squeeze, which occurs when sea defences act as a barrier to the retreat of a habitat,
has an impact on the abundance and distribution of species in Scottish rock coast
environments. There are also clear direct iotpaf climate change on coastal ecology,
which demonstrate the feedbacks between human actions and coastal ecosystems. For
example, novel species interactions between coralline algae and grazing gastropod
communities have been shown to be caused by tpadts of climate change on the
ecological traits of species that inhabit the coastal environment (Jackson and Mcllivenny,
2011). Climate change also has wider impacts on ecosystems by modifying the impacts
of invasions and biodiversity (Jeson et al., 2005 In turn, this can modify the
contributions of ecosystems to carbon pools and the ability of ecosystems to play a role
in carbon dioxide absorption and climate change mitigation (Seto et al., 2012).

Ecosystem services provides a possible mechatuisecognise and provide for coastal
ecosystem services within the context of increasing coastal pressures and human impacts

on coastal environments. The ecosystem services concept was proposed by Costanza et



al., (1997) and was developed into a widelyegted framework through the Millennium
Ecosystem Assessment (2005). The MEA was carried out fromZIIA with the aim

of facilitating better decision making at multiple scales, in response to a call by United
Nations Secretareneralat the timeKofi Annan (Ash et al., 2010). The MEA (2005)
framework divides ecosystem services into four main categories; provisioning services
which are natural resources that are exploited for use, regulatory services which are
services which regulate essential ecologifahctions, supporting services which
underpin other ecosystem services and cultural services which are tmeatesral
benefits derived from the environment (Townsend and Thrush, 2010). Ecosystem services
assessment measures the benefits that humarmecae from ecosystem processes and

functions (Luisetti et al., 2011a).

Advantages of using the ecosystem services based approach in environmental
management and planning include the ability of the ecosystem services concept to
connect environments andrhans by considering both the ecosystem that provides the
services and the humans who may be affected by these services (Ash et al., 2010).
Ecosystem services also has the potential to reduce complexity and to encourage
stakeholder participation in coastalanagement decisions (Lithgow et al., 2013).
Macdiarmid et al. (2013) have also shown that the ecosystem services assessment can be
used to show the spatial distribution of ecosystems with different levels of service
provision. However, the ecosystem seed concept has had limited use in New Zealand.
The approach was applied to determine the goods and services provided by the Hauraki
Gulf in an aquaculture risk assessment for Waikato Regional Council (NIWA, 2013).
Where applied in New Zealand, the genegpahciples approach has been used to
categorise ecosystem services, using ecological principles amongst different ecosystem
service categories to determine the delivery of ecosystem goods and services (Townsend
and Thrush, 2010).

New Zealand coastal emgnments provide an important range of ecosystem services
estimated to be worth $357 US billion per year (MacDiarmid et al., 2013). MacDiarmid
et al. (2013) identify 12 regulatory, 5 provisioning and 9-nonsumptive services,
including the important rel of marine ecosystems in food provision and the habitat
supporting role played by some species of the marine ecosystem whi@ttsotmophic

levels. As an example of the ecosystem services provided by New Zealand coastal

ecosystemsaNin (2011) shows thalhere are strong associations of reef fish and epifaunal
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species with macroalgal habitats on the East Otago coastline of New Zealand, indicating
thatkelp ecosystems on rocky reefs are eéxtely valuable to coastal areas because they
facilitate healthy fsh populations and subsequently providing food provisioning services

for humans. Coastal development and other human impacts may affect coastal
environments and the ecosystem services provided, having flow on effects for human
wellbeing (Jackson and Mcllmay, 2011). Despite this awareness, there has been little
application of the ecosystem services based approach to establish the range of ecosystem
services that New Zealand coastal environments provide, the management techniques
which can be used to protethese services and the wider benefits for New Zealand

economy and society from doing this.

Internationally, there has been a shift towards sustainable development through the
production of the Brundtland Report (1987) which defines sustainable development as
meeting the needs of the present without compromising future generations and the
developnent of Agenda 21 and commitment to a set of 17 goals through the Rio Summit

(1992). New Zealand was one of the first countries to take the international concept of
sustainable development and embed it in national legislation by enacting the Resource
Manage ment Act (RMA) 1991, with the sihngle pu
section 5de Freitas and Perry, 2013). The RMA 1991 is intended to provide a holistic

and integrated framework for the management of natural resources in New Zealand. In

the NewZealand planning context, ecosystem services provides a possible way to balance

the often d6dcompeting and indeterminated ecc
sustainable management purpose of the RMA 1991 by considering the connections
between bbmans and the environment (Palmer, 1995, p147; Ash et al., 2010).

There is also scope to consider how ecosystem services can be used in subordinate coastal
management documents, including the New Zealand Coastal Policy Statement (NZCPS)
(2010) and in Regimal Coastal Plans. Ecosystem services could be used in these planning
documents to achieve sustainable management in relation to the objectives of the
documents. Alongside this, ecosystem services could be used in a variety of planning
processes to reduadmplexity and achieve integrated management (Lithgow et al.,
2013). Planning processes include resource consent decision making, consultation and
planrmaking (Quality Planning, 2016). There has been a recent upsurge in investigating
how ecosystem servicesuld be incorporated into New Zealand resource management

and planning frameworks and to assist in decisnaking (Greenhalgh and Hart, 2015).
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However, a range of key challenges remain, including obtaining adequate ecosystem
knowledge, recognising cultal values and the use of ecosystem indicators (Greenhalgh
and Hart, 2015).

There is considerable scope to consider if benefits might arise from the use of ecosystem
services in resource management and planning in New Zealand and internationally, given
the prominence of coastal management in New Zealand and the rise of ecosystem services
in international environmental management agendas and its potential for use to create a
more holistic and integrated approach to resource management decisions in e Zea
which recognises and plans for connections between ecosystem components.
Investigation of the ecosystem services framework and its applicability to resource
management is particularly valuable in New Zealand where the challenge of
implementing sustabble management through the RMA (1991) and the pursuant
planning framework is ongoing. Investigating ecosystem services in relation to coastal
environments is particularly relevant given that coastal environments harbour a unique
opportunity for cumulatig ecosystem service benefits to be gained which are more
significant and unique than other single service ecosystems because of their positioning
as connecting points between the interface of coasts, lands and watersheds (Barbier et al.,
2011).

1.1 Reseah Objectives

The aim of this thesis is to evaluate the role of ecosystem services based approaches in
coastal management and coastal management decision making processes. This research
involves a case study of the coastal management approach of th@t&gs Talpure
Management Committee to manage the East Otaddpdra and an examination of the
Environment Court appeal processHast Otago Tadipure Management Committee v

Otago Regional CouncjR013] 58 ENV 1 to evaluate the role of ecosystem services in
resource management and planning processes. Both case studies are used to inform an
understanding of how ecosystem services assessment could fit into the RMA 1991 and
the current pursuant plaimg framework. The key findings will relate broadly to coastal
management decision making processes and wider resource management decision

making processes. The study is guided by the following research objective:



To determine whether ecosystem servicased approaches can be used to improve
coast al management deci si on maki ng proces

management framework.
The following research questions seek to inform the overall research objective:

1. What is the value of using ecossys services for coastal management and
decision making?

2. Does the use of ecosystem services in coastal management lead to improved
outcomes for the coastal environment?

3. In what form can ecosystem services be incorporated into coastal management

and planning frameworks in New Zealand?

Research Question 1 seeks to establish if there are benefits to using an ecosystem services
based approach for coastal management in practice. Establishing this helps to identify
best practice approaches to ecasysservices based management that can be used in the
resource management context. Research Question 2 seeks to determine if ecosystem
services based coastal management leads to improved outcomes for coastal environments.
This research question seeks tabbsh whether there are gains that can be made from

the use of ecosystem services in coastal management and decision making. Research
Question 3 seeks to identify opportunities to integrate ecosystem services based concepts
into New Zealand coastal managent policy and planning frameworks. These research
guestions build towards an understanding of how ecosystem services can be applied to
decision making in appropriate contexts for enhanced coastal management decision
making and coastal environment outc@m®verall, the research aims to establish
whether an ecosystem services based approach to coastal management can contribute to
the sustainabl e management of New Zeal and?ao:c
RMA 1991. This research will also providaternational lessons for incorporating
sustainable development, sustainable management and related ecosystem service
concepts into planning frameworks by demonstrating how the concepts can be built into
environmental management frameworks in a way whighgractical outcomes in its

implementation.

The research questions will be answered through the examination of case studies where
approaches which can be broadly classed as ecosystem service based approaches have

been employed for coastal management and used within planning processes. Environment



Court decisions and environmental management legislation will be analysed to determine
the usefulness of ecosystem services for resource management in planning processes and
the RMA 1991 framework. Document analysis will also be carried out to determine the
appropriateness of ecosystems services within coastal management policies and plans.
The study contributes to the body of knowledge relating to the potential for ecosystem
services to be used for coastal management and decision making. The research follows
from the international development of the ecosystem services framework and seeks to
determine the applicability of the use of ecosystem services assessment for the sustainable
management of New Zealanddés naturadf resour
ecosystem services to planning and management internationally will be highlighted
through local case studies, demonstrating that local research can inform global resource

management questions.

1.2 Thesis Structure

This thesis consists of 9 chapters. Chapter 1 provides an overview of the broad context,
aims and objectives of the research. Chapter 2 undertakes a critical review of the literature
on coastal ecosystem services asmbsystem services based coastal management
approaches. The review provides a general context of ecosystem services based
management and coastal management with a particular focus on human impacts on
ecosystems and the services they provide, and focossestablishing best practice
principles for ecosystem services based approaches to coastal management. Chapter 3
outlines the overall research approach taken in the thesis and the particular research
methods used to collect and analyse data to answezgbarch question and address the
objective of the thesis. Chapter 4 presents the context of the two case studies; the East
Ot ago TaiBEhpsutr eOtaangdo Tai Upure Management Cor
Council[2013] 58 ENV 1. Chapters 5, 6 and 7 preseat#sults and discussion to answer
research question 1, 2 and 3 for both case studies through analysis of primary research
data and discusses the main findings in the context of the literature review. Chapter 8
presents a discussion and results surrountti@dkey research objective, drawing on the
findings of the three previous chapters. Chapter 9 contains a synthesis of the findings to
conclude the thesis and presents recommendations for future coastal mamafytune

areas of researckhe incorporatin of the ecosystem services based approach into the

RMA 1991 planning framework and ks for international coastal management



Chapter2: Literature Review

2.1 Introduction

This literature review provides an overview and critical analysis of coastal management
and ecosystem services literature, to address the aim of understanding whether ecosystem
services contributes to the improvement of coastal management decision makevg i
Zealand and in what form it can be brought into planning frameworks. The ecosystem
services concept is explored and ecosystem services assessment is defined. New Zealand
marine ecosystem services and the frameworks for understanding them are @aaldate
ecosystem services valuation is assessed. The second part of the literature review explores
coastal management options and the impacts of coastal management on ecosystem
services. The development of the understanding of the use of ecosystem services
assessment for coastal management is then examined. This builds towards an
understanding of whether ecosystem services based approaches to coastal management
could improve coastal management outcomes and provide benefits for coastal
management decisionsdahow and in what form the ecosystem services concept can
ultimately be brought into the planning and resource management framework in New

Zealand and internationally for more sustainable forms of coastal management.

2.2 Ecosystem Services and Sustaindibleagement

2.2.1 Ecosystem Services and the Resource Management Act 1991

The most widely used definition of ecosystem services is the Millennium Ecosystem
Services Assessment (2005) definition of
derive fromt he nat ur al environment 0. The ME A
framework for ecosystem services and divides ecosystem services into four main
categories; Provisioning services exploited for human use as food or other material
resources, regulatory seces which regulate essential ecosystem functions, supporting
services which underpin other services and provide indirect benefits and cultural services
which provide normaterial benefits that humans derive from the environment
(Townsend and Thrush, 2010he MEA (2005) ecosystem services framework with key

services in each ecosystem service category is shown in Figure 2.1.
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Figure 2.1: Ecosystem services framewditke four key service categories are shown in

the green box. The strength of the connection of each service with the 5
constituents of human wellbeing as defined by the MEA (2005) are indicated by

the thickness of the connecting arrow to the blue box. Dhauc of the arrow

demonstrates the potential for mediation by socioeconomic factors. For example,
the thickness of the arrow from provisioning ecosystem services suggests a
medium ability to mediate socio economic factors and a strong intensity of linkage

to human weklbeing. Regulating services show medium links with 3 wellbeing

types and cultural services have weak links with low potential for socioeconomic

mediation to the majoritgf service type$MEA, 2005)




Figure 2.1 shows that there gr&rticularly strong connections between provisioning and
regulatory services and health outcomes and weak connections between prayvasidn
regulatory services and social relations. Examples of ecosystem services provided by the
coastal environment whic create connections between environmental and human
systems include environmental education and research (Ronnback et al., 2007) and the
provision of foci points for scientific research and monitoring at local, regional and global
scales (Macdiarmid et.ak013). Overall, Figure 2.1 demonstrates how the MEA (2005)
framework defines the environment broadly, connecting ecosystem services provided by
a given environment to social, cultural and economic factors, assuming that people are
integral parts of ecgstems (Ash et al., 2010; Fig 2.1). The MEA (2005) definition of
ecosystem services aligns with the RMA 1991 definition of sustainable management
because sustainable management in the RMA 1991 is also defined broadly to incorporate
human and environmentabmponents:

S5:(2) managing the use, development, and protection of natural and physical

resources in a way, or at a rate, which enables people and communities to

provide for their social, economic, and cultural wading and for their health
and safetywhiled

(a) Sustaining the potential of natural and physical resources (excluding
minerals) to meet the reasonably foreseeable needs of future generations; and

(b) Safeguarding the lifsupporting capacity of air, water, soil, and
ecosystems; and

(c) Avoiding, remedying, or mitigating any adverse effects of activities on the
environment.

Sustainable management is interpreted as requiring resources to be used in a way which
enables social welbeing while sustaining and safeguarding the environment (Curran,
2004). This requires a balancing approach to be taken by decision makers rather than
treating the environmental components of the definition as a bottom line which must be
met in order for sustainable management to occur (Curran, 2004). The similarities in
broad definition of environment in the sustainable management purpose of the RMA 1991
and the ecosystem services concept developed by the MEA (2005) suggest that ecosystem
services could be used as an environmental tool to assist in achieving $lstaina

management of resources under the RMA 1991 planning framework.

The New Zealand Coastal Policy Statement (NZCPS, 2010) sits underneath the RMA
1991 and contains policies in order to achieve the purpose of sustainable management

contained in the RMA 199 in relation to the coastal environment of New Zealand.
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Regional policy statements, regional plans and district plans give effect to the NZCPS

(2010). Therefore, the NZCPS (2010) provides a powerful way forward for ecosystem
services to be broughtintoile Zeal andds resource management
will identify key gaps and opportunities for the ecosystem services concept to be brought

into the framework as well as best practice methofl ecosystem services based

approaches to managemémit $iould be incorporated.
The particular objectives of the NZCPS (2010) that will be focussed on include:

Objective 1: To safeguard the integrity, form, functioning and resilience of
the coastal environment and sustain its ecosystems, including marine and
intertidal areas, estuaries, dunes and land

Policy 11: To protect indigenous biological diversity in the coastal
environment:

(iii) indigenous ecosystems and habitats that are only found in the coastal
environment and are particularly vulnerable to modifon, including

estuaries, lagoons, coastal wetlands, dunelands, intertidal zones, rocky reef
systems, eelgrass and saltmarsh;

Policy 12: Human impacts through discharges

(1) Provide in regional policy statements and in plans, as far as practicable,
for the control of activities in or near the coastal marine area that could have
adverse effects on the coastal environment by causing harmful aquatic
organisms to be released or otherwise spread, and include conditions in
resource consents, where relevamissist with managing the risk of such
effects occurring.

(2) Recognise that activities relevant to (1) include:

(b) The discharge or disposal of organic material from dredging, or from
vessels andtructures, whether during maintenance, cleaning oneibe
and whether ithe coastal marine area or on land,

Objective 1 is relevant to this research because it recognises that coastal environments
are complex and dynamic and seeks to manage coastal environments in this way. The
policies that have been selected as a focus for the study further the recognitien of

connected nature of ecosystems and the importance of managing human impacts on
ecosystems, which could flow on to have impacts on ecosystems and the services which

they provide.



2.2.2 Ecosystem Services and Planning Frameworks

Currently, there iglittle direct or explicit reference to ecosystem services based
approaches in planning frameworks, despite the recent upsurge in studies which critique

the use of ecosystem concepts for decision making (Greenhalgh and Hart, 2005).
Research which addresgbss knowledge gap is warranted. The most recent definitions

of ecosystem services may better achieve the sustainable management purpose of the
RMA (1991) than early definitions if they are incorporated into planning frameworks in

New Zealand. These deftitins use the MEA (2005) definition of ecosystem services as

a platform and r@rientate the concept so that it is better suited to policy contexts (Turner

et al., 2010). The more recent definitions focus on the ecosystem services themselves
rather than tb benefits derived from ecosystems (Luisetti et al., 2011a). Defining
ecosystem services in this way explicitly recognises ecosystem services as ecological
phenomena of the ecosystem rather than focussing on the human welfare benefit
component of the ser (Fisher et al., 2009). s distinct from Costanza ak (1997,

p. 253) whose original definition of ecosy
popul ations derive, directly or indirectly

benefits derived fronthe ecosystem service provider.

Boyd and Banzhof (2007, p.61@kre the first to shift away from the early definition of

ecosystem services as benefits by proposing that the ecosystem services are the
Acomponents of natur e, usddtoyeek humgn welingji onygedd., ¢ C
Fisher et al. (2009) further extended this to define ecosystem services as the link between
ecosystems and the things that humans benefit from. The use of this definition in planning

may connect human and environmental omtes through focussing planning on

societally important ecological components of the ecosystem, ultimately improving

coastal decision making and leading to better coastal management outcomes. Figure 2.2
shows the recent recognition of the connections etveeosystem services and human

wellbeing (Townsend and Thrush, 2010).
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Figure 2.2: Interactions between ecosystem services and human welP@iogsses
operate on a variety of spatial and temporal scales. Multiple interactions exist,
including two way interactions between human vbeling and poverty and
indirect drivers of change. Ecosystem services are impacted by direct drivers of
change, whih are impacted by the other factors (adapted from MEA 2005
framework,Townsend and Thrush, 2010).

Building ecosystem services concepts into coastal planning frameworks could help to
achieve the sustainable management purpose of the RMA 1991 by reapgmsin
providing for ecosystem services at a variety of spatial and temporal scales and across
ecosystems (Townsend and Thrush, 2010). This is particularly important in the
management of coastal environments because they are connecting points between the
interface of coasts, lands and watersheds (Barbier et al., 2011). The connections between
coastal environments and other environments creates a unique opportunity for cumulative
ecosystem service benefits that are more significant and unique than otheessmgle
ecosystems (Barbier et al., 2011). This makes coastal environments and their ecosystem
services an important focus in achieving the sustainable management purpose of the RMA
(1991).

Ecosystem services in planning frameworks could also helgaogmese and plan for the
contributions of ecosystems to wider coastal processes and climate phenomena. This

recognition is becoming increasingly important as the direct impacts of human activities
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on wider climate processes becomes increasingly recogfisés and Menendez,

2014). For example, coastal environments are how beginning to be recognised for their
Oblue carbond role, which means they captul
Coastal vegetation such as mangroves can sequester andpbaryl & million ton of

Carbon per year and G@ould be 70% greater than it currently is without the role which
phytoplankton play in photosynthesis globally (Siikimaki et al., 2013; Siegenthaler and
Sarmiento, 1993). The ecosystem services concept ca@kd am important contribution

to sustainable management if brought into planning frameworks, by highlighting the
feedbacks between coastal and marine environments to reduce the sea level rise and

coastal erosion problems which they are facing.

Ecosystemervices incorporation into planning frameworks is also important in order to
recognise and plan for the component parts of the ecosystems including goods, processes
and functions provided by ecosystems (Fisher et al., 2009). Early definitions of ecosystem
services recognise ecosystem functions as the properties and processes of ecosystems
(Costanza et al., 1987). More recent definitions identify ecosystem processes as distinct
from functions, being the physical, chemical and biological actions that connect
organisms (Townsend and Thrush, 2010). Planning for these processes may be facilitated
through the use of ecosystem services in planning frameworks. Ecosystem functions are
the sum of the processes that drive energy and matter transfer (Townsend ang Thrush
2010) and ecosystem goods are now identified as the tangible resources that can be
extracted from ecosystems for human use (Townsend and Thrush, 2010). The
development of the understanding of the ecosystem in these components over time
demonstrates theeed to recognise and distinguish them in planning, which the

ecosystem services concept can help to achieve.

Planning for different forms of ecosystem services may be further facilitated through the
ecosystem services definition of Fisher et al. (2009chvBeparates intermediate and
final services. Intermediate services indirectly influence human wellbeing and final
services directly contribute to human wellbeing and provide welfare benefits. An example
of the connections between intermediate and fiealises and human benefits for the

coastal enviroment is provided in Figure 2.3.
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Figure 2.3: Relationships among representative intermediate ser¥inal services and
benefits;an example for marine and coastal ecosystagmslerlying processes
such agieodynamics are separated from the final services of dune creation, which
are then connected to the benefits provided by the dunes such as storm buffering
and recreatioifAdapted from Fisher and Turner, 2008).

Recognising the context dependency of emvinental management approaches could be
promoted through use of the ecosystem services concept. Classification of ecosystem
services as intermediate or final services is context dependent and final services may
differ from an ecosystem service benefit (fer et al., 2010). Ecosystem services also
helps to distinguish ecosystem services globally. Ronnback et al. (2007) identify the
threads of blue mussels as an important provisional ecosystem service which provides
benefits for glue production, while Towmskand Thrush (2010) identify the antincer
properties oMycale hentscheéis an important provisional service in New Zealand which
provides benefits for the pharmaceutical industry. Ecosystem services helps to distinguish
ecosystem services on a local scale between ecosystems. Soil formation and pollination
are not included inthe classification of New Zealand coastal and marine ecosystem
services they fall outside the scope of the coastal and marine environment (Townsend and
Thrush, 2010).

Categorising ecosystem services at a local scale is facilitated through the ecosystem
savices approach to resource management. Multiple approaches for categorising
ecosystem services have been developed since the MEA (2005) framework. These
include the division of ecosystem services into core ecosystem processes, beneficial
ecosystem process and beneficial ecosystem services for coastal and marine

environments (Fletcher et al., 2012) and the development of a framework suited to rural
land management (Wallace, 2007). The latter framework contains principles which apply

broadly across ecosgsh service frameworks, including the use of a minimum set of
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clearly defined terms and the clear characterisation of services and specification of points
at which linked processes deliver a service. In New Zealand, the general principles
approach is commdy applied to categorise coastal ecosystem services where
assessments have been carried out. This involves the application of ecological principles
to different ecosystem service categories and the breakdown of provision and utilisation
across space to aetnine the delivery of ecosystem goods and services at spatial scales
(Townsend and Thrush, 2010).

2.2.3 Coastal and Marine Ecosystem Services

Ecosystem services have now been studied in relation to a wide range of ecosystem types.
For example, Woodwarc&and Wui (2001) performed a medaalysis of wetland
ecosystem services, drawing together 39 studies to identify key services contributed by
the ecosystem type. In particular, coastal and marine ecosystem services have been
relatively well examined internanally. For example, the ecosystem services of English
marine areas carried out by (Fletcher et al., 2012) broke the marine ecosystem into 16
broad scale habitats and 18 habitats of conservation importance and reviews the beneficial
ecosystem processesygces and core ecosystem processes of each habitat type. Barbier
et al. (2008) also based their study of ecological concepts and ecosystem service
principles around mangroves and a range of other coastal ecosystem types, highlighting
the value of wave tgnuation as a dynamic service that changes over temporal and spatial
scales. There has also been a thorough examination of the use of ecosystem services based
approaches for coastal management internationally, including assessments to inform
managed reteg decisions of Humber and Blackwater estuaries, UK (Luisetti et al.,
2011a), flood and coastal erosion risk management schemes in the United Kingdom
(Rouquette, 2013), the impacts of coastal squeeze in Scotland (Jackson and Mcllvenny,

2011) and the implations of ecosystem shifts in Sweden (Ronnback et al., 2007).

However, there are very few examples of investigations of coastal and marine ecosystem
services in New Zealand. Macdiarmid et al. (2013) have carried out one of the few
comprehensive nationwidmarine ecosystem service assessments in New Zealand.
Macdiarmid et al. (2013) identif$2 regulatory, 5 provisioning and 9 roansumptive
services with a possible value of $357 US billion per year. This total was calculated by
identifying services usinghe Boyd and Banzhof (2007) definition of services as the

ecosystem contribution rather than the human contribution towards an activity
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(Macdiarmid et al., 2013). The magnitude of each service/unit area/year was assessed by
applying the general principlepproach which links the provision of ecosystem services
with underlying ecosystem processes (Townsend et al., 2011), as described in section
2.2.2. The ecosystem services that were identified through this review are shown in Table
2.1.
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Table 2.1: Marine and coastal ecosystem services classificafitie. twelve main
regulatory, five main provisioning services and nine main-carsumptive
services are identified. It is demonstrated that marine ecosystem play a diverse
role through the services th#tey provide. The combination of cultural and
supporting services in the n@onsumptive category is also showmacdiarmid
et al., 2013).

Ecosystem Service Category | Ecosystem Services

Regulatory 1 Climate regulation

Biophysical sediment capture
Biological sediment capture
Carbon capture and sequestration
Pollutant capture and sequestration
Pollutant detoxification

Storm surge amelioration

Erosion dampening

Nutrient storage

Nutrient cycling

Net annual @production per unit area
Biogenic habitamaterial provision

Wild food

Provisioning
Aquaculture

Biological compounds

Bacterial gas and mineral deposits

Biodiversity

Non-Consumptive (cultural an| Visual amenity

supporting) Spiritual and inspirational value
Existence value
Non-waterrecreational support
Water recreational support
Educational foci

Scientific research foci

Watchable wildlife

=4 =4 4 4 4 -4 -4 -4 -4 -4 -4 -4 4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -9

Biological indicators of ecosystem health

The framework devised by Macdairmid et al. (2013) provides a good platform for
understanding coastal and marine ecosystem services in the New Zealand context because

16



it recognises context specific ecosystem services within particular New Zealand regions.
Ecosystem services based approaches to coastal management should take into account
context specific environmental factors because there may be a context based relationship
between services (Turner et al., 2010). Contextual analysis that encompassesaa@propri
sociceconomic, political and cultural parameters should be carried out in order to fully
identify ecosystem services and develop an understanding of the baseline knowledge of
biophysical and structural processes in a given place (Turner et al., E6f@xample,

a study by Desmond et al. (2015) along modified and forested coasts of East Otago has
demonstrated the potential of reduced light ability in modified catchments to reduce
macroalgal biomass density compared to forested catchments, showirggltitdions in

light availability could alter the distribution, community composition and productivity of

key ecosystem service providers within the ecosystem. Identification of these local
services and their modification between environmental typesidgiigbithe potential use

of ecosystem services based approaches to coastal management for drawing attention to
the connections between different scales of environmental systems and the connections

between soci@conomic and environmental systems.

It is alo important to focus on ecosystem services which may be affected by
environmental change (Arias and Menendez, 2014). One of the most important changes
in the marine environment will be changes to seawater carbonate chemistry as a result of
ocean acidificabn (Arias and Menendez, 2014). Cornwall et al. (2014) demonstrated that
there may be feedbacks between marine vegetation and these chemical changes,
providing evidence thdhe coralline macroalgakrthrocardia corymbosaouldprovide

a buffering capacityto lower pH and ocean acidificatiopy creating localised
hydrodynamic conditions where metabolic activity ameliorates the negative impacts of
ocean acidification., in a study carried ouMacrocystis pyriferadominated kelp forest
near KUr iedaland@hangdseciimai@ cycles could also impact phytoplankton
communities through chemical and physical changes in the marine environment, while
phytoplankton could play a potential role in reducing climate change, as shown by
evidence that COwould ke 70% higher at present globally without this service
(Siegenthaler and Sarmiento, 1993; Arias and Menendez, 20M3. further
demonstrates the potential for exploring how the ecosystem service based approach to
coastal management could connect the ingp#tat human activities could have on

marine ecosystem services in changing environmental conditions.
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2.2.4 Ecosystem Services Assessment

Ecosystem services assessment is a resource management tool with a range of definitions
and approaches that havevel®ped overtime in parallel with the development of the
ecosystem services concept. Luisetti et al. (2011a) define ecosystem services assessment
as a tool to measure the benefits that humans can derive from ecosystem processes and
functions. Apitz (2013%ets ecosystem services assessment within aphreeonceptual
cascade and views it as a process that sits between decision analysis and ecosystem
service valuation which evaluates how changes affect biophysical structure and then
ecosystem function argirvices. Like the ecosystem service concept, ecosystem services
assessment emerged in tandem with the incorporation of sustainable management as the
single purpose of the RMA 1991 contained in section 5. This section of the literature
review will explorewhether the use of ecosystem service assessment may provide a way
forward for achieving coastal management decisions which connect across human and
environmental systems for balanced outcomes and in what form ecosystem service

assessment should be brougio coastal planning frameworks.

The methods that have been developed for ecosystem service assessment could assist in
environmental management which achieves the sustainable management purpose of the
RMA 1991 in New Zealand. The Rapid Ecosystem Services Assessment (RESA) method
has beemised by Van Den Belt and Cole (2014) for assessment of marine protected areas.
Van Den Belt and Cole (2014) employed five key steps to carry out the RESA for seven
marine protected areas in New Zealand, including the identification of all ecosystems of
interest and the creation of a habitat or biome inventory for each and measuring the size
of these. Each biome is further categorised based on the Farber et al. (2006) framework
which sets out 23 service types. RESA can be undertaken in a short time faothutee

reliable and applicable results (Secretariat of the Convention on Biological Biodiversity
(SCBB), 2006). RESA could provide an efficient way of understanding the ecosystem
services of a given environment to inform management decisions and cistateatile
outcomes of coastal environments, leading to balanced sustainable management decisions
under the RMA 1991 s5.

Many common factors between assessment types must be taken into account if ecosystem
service assessment method is incorporated intmplg frameworks in New Zealantb

recognise ecological principles embedded in the environmental manageménttoet
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et al., 2010). Ecosystem services assessments incorporates the idea of marginal changes,
recognising that changes occur on small scad¢éhin an ecosystem. There is also a need

to recognise the threshold effect, the concept that ecosystems can change into alternative
steady states at abrupt points (Barbier et al., 2008)-liNear responses to disturbances
should also be recognisedanosystem service assessments which are used in the New
Zealand planning context. The importance of-fingarity is emphasised by Barbier et

al. (2011) who performed an assessment of coastal mangrove and salt marsh ecosystems,
attributing nonrlinear respases to habitat variables such as area and size. Turner et al.
(2010) offer an ecosystem services decisiopport system that could be a useful way to
structure assessments in New Zealand environmental management regime2(@#igure

This system could ab be used to address the common factors which assessments must

take into account.

4 N/ AY4 N\ N/ N
Spatial Explicitness Marginal Double Counting MonJinearites Threshald
Changes Effects
Ecaosystem service Competition Mon-linearities n
provision and Economic theory and/or services, benefits st The next unit
beneficizries waorks best when complementariti and costs require loss must not be
heterogensity changss are [ T— explicit capable of
EZLTEIZT:E relatively small individuzl consideration tipping th_e
incorporatad or incremental services should E‘:'3'5'I"5TE"'" inta
be identified slternative states
e S > ~ i~ =\ /

Figure 2.4: Ecosystem Services Sequential Steps (ESSSs) framework for appropriate
economic valuationThe five key steps to consider in an ecosystem services
assessmerdre and their importance in relation to economic theory is shown
(Turner et al.2010)

Luisetti et al. (2011a) use the ESSS system developed by Turner et al. (2010) in the
context of economic valuation to inform a managed realignment policy decision in
England. It was shown that spatial explicitness is particularly important to consider and a
distancedecay effect is also demonstrated, where utility of a given ecosystem service
declines with distance from the site. The need to take into account spaision in
ecosystem services was also illustrated by Naidoo and Ricketts (2006) in a study of
ecosystem service benefits of conservation corridors in Mbaracayu Biosphere Reserve,

Eastern Paraguay, where two of five ecosystem services are shown to tveegrbe
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conservation corridors, resulting in net benefits three times higher than other corridors.
These case studies demonstrate the small scale within which coastal ecosystem services
assessment must operate to produce assessment results which carelgfi@tbikm

coastal management decision makers, again emphasising that the scale and location at

which ecosystem service assessments are carried out is important to consider.

2.2.5 Ecosystem Services Valuation

Ecosystem service valuation differs from g@iem service assessment because it takes

the results generated by ecosystem service assessments and generates valuations to
inform decisions (Apitz, 2013). This thesis will focus on the former part of the
environmental decision making process but somestanding of the latter part of the

process is useful context for the research. However, the ecosystem services valuation part

of the process is briefly explored here to provide context for the analysis of ecosystem
services based approaches to coastahag@ment. Ecosystem services valuation
commonly uses a process of benefit transfer, which is defined by Liu et al. (2011) as
6obtaining an estimate for the value of an
single study or groups of studies that hbgen previously carried out to value goods and
services in a similar contexto. Ecosystem
ecosystem service process because it can provide a common language for groups with
competing interests and worldviewsnake decisions (Lithgow et al., 2013). Ecosystem
services valuation promotes benefits for coastal management and decision making
including the provision of an objective method to weigh and assess factors in complex
environmental management situations fatii et al., 2011a).

Ecosystem services valuation should also be embedded in a widecmntelta analysis
process (Turner et al., 2010). Lithgow et al. (2015) develop a-orit#ria analysis tool

to facilitate a decisiomaking process for coastal dune restoration. Thegss involves

the use of a checklist which contains multiple criteria including 36 indicators which have
a positive influence on foredunes by facilitating ecosystem recovery or a negative
influence on foredunes by driving perturbations and stress onstesrs(Lithgow et al.,
2015). The criteria are weighted by an expert panel which is made up of multiple
disciplines ranging from geomorphologists, ecologists and anthropologists (Lithgow et
al., 2015). To calculate the values, pairwise comparisons aieccaut between each

criteria to weigh all criteria in relation to each other and the value of the matrix is divided
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by the sum of each column in relation to its values. Values can then be assigned a mean
relative of importance to determine which elemeats priorities from a range of
perspectives, including the public, financial investment for restoration, tourists and
proximity to protected areas (Lithgow et al., 2013).

2.2.6 Approaches to Ecosystem Services Assessment

Many ecosystem services assessisieand ecosystem services based management
approaches determine services based on contributions to human health aveingell
Human wellbeing is defined as consisting of five principal dimensions in the MEA (2005)
framework; access to basic materialgeflom of choice, health, social relations and
social capital and security. Ecosystem services can be directly connected to human
wellbeing through the application of this framework in China. For example, an
assessment of the ecosystem services of theeTBr@ges Dam groups ecosystem
services in the region into 4 categories based on this framework (Kittenger et al., 2010).
Kittenger et al. (2010) found that social and ecological impacts of the Three Gorges Dam
can be grouped into four contesppecific catgories based on this framework;
toxicological impacts, shifting infectious disease dynamics, natural hazards and social
health. The application of ecosystem services based approaches in this context can be
used to ensure that loftgrm socieeconomic consierations are not left out of decision

making in favour of short term economic gains (Kittenger et al., 2010).

The weighing of economic costs and benefits is a common approach to determining
ecosystem service values. Bishop (1978) clearly demonstratetinkhto ecological
economics, including the use of the modified maxima principle which states that a safe
minimum standard should be adopted unless social costs are acceptably large. Luisetti et
al. (2011) also employ the value maximization principle cwhhas developed in
consumer theory, assumitigat any option has a utility value and that the consumer is
always able to select the option with the highest vaNi#ingness to pay is often used

in conjunction with the assessmetiétermining an indivical 6 s wi I | i ngness
environmental attribute (Luisetti et al., 2011). Willingness to pay relies on the use of
existence values, which are present when there is no market for a good to express the
willingness to pay (Bishop, 1978Recognising theeconomic value of nature and the
services it provides is becoming increasingly important in coastal zone management

(Luisetti et al., 2011a). For example, the forfeiting of property with immediate value may
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not be favoured without recognition of the ecomo value of ecosystem services in
coastal hazard management decisions (Luisetti et al., 2(Edalpgical economics is
integral to ecosystem services assessment and decision making in the context of coastal

management.

No matter which approach is taken, any coastal management decision will require a
complex mix of "political, social, economic
Costbenefit analysis is unlikely to be able used decisively to determine adaptatio
approaches in this context (Luisetti et al., 2011). Whilathantages of the cost benefit
processes include the bridging of disciplines, ease of time, enhanced credibility of
decisions and objective decision making, the detraction of these methtigg the
subjective factors must also be considered. Costanza et al. (1997) who are the original
proposers of the ecosystem services concept justify the economic valuation of the
environment simply by recognising that ecosystem services are largely igoored
undervalued because they sit outside the market and are uncertain, leading to projects
with social costs that far outweigh their benefits. With an estimated value 81US

trillion (or 35%) from terrestrial ecosystem processes and $22.1 trillioB53) from

marine processes it is clear that these values must not be overlooked in resource
management decisions (Daily, 1997). Section 2.3 of the literature review will provide a
critical review of literature which establishes coastal management arsiodeciaking

factors and provides a basis for assessing the approaches to ecosystem services based

coastal management in this context.

2.3 Ecosystem Services and Coastal Management

2.3.1 Coastal Management Policies and Ecosystem Services

There are a range of coastal management policy options available to coastal managers.
Among the classifications of coastal policy options that exist, Alexander et al. (2012)
provide a useful way of understanding these options in a classification of coastal
protection policies into three sea level rise risk mitigation palatggories. Hrd and soft

forms of protection options fall under the categorypaitection policy options which
involve engineering defences such as seawalls, gates, levees, andadénds, beach
nourishment and enhanced ecological protection. These protection options can be further
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classified intoa range of soft protection measures and hard protection measures (Table
2.2). Hard protection options include the construction of saléswr gyrones, which
reduce the effects of wave energy and stop the sea from interacting with hinterland
(French, 2001)Soft protection options include dune building and beach nourishment,
whichrestore a natural landform to buffer against sea leveebnsl storms (French, 2001;
Brake and Peart, 2013)

Table 2.2: Common classification for hard and soft plannipgans (French, 2001).

Hard Protection Soft Protection
Gyrones Beach Nourishment
Sea Walls Dune Building
Revetments/armouring ManagedRealignment/Retreat
Breakwaters/sills Abandonment

Adaptation

Do Nothing

Accommodation policies attempt to reduce the sensitivity and/or exposure to the impacts
of sea level rise through techniques such as flood proofing, modification of drainage
systems and the raising of infrastructure. Retreat policies involve the relocafatiomes

and infrastructure under threat (Few et al. 2007a in Alexander et al., 2012). Managed
retreat and managed realignment prevent development from occurring because land is
yielded to the sea (Alexander et al., 2012). Managed retreat requireshatparchasing

of land or regulatory control to be able to take place (Viles and Spencer, 1995). Policy
options which allow development to occur include deferring action through ordering
people out or buying people out or presuming mobility through leasésnotifying
property owners of future inabilities to build protection mechanisms without interfering
with current private activities (Viles and Spencer, 19%ction 2.3outlines the wide

range of considerations of coastal management options and Hoidsds an
understanding of how ecosystem services based approaches to management could be used
to address these and contribute to more sustainable forms of coastal management
decisions and outcomes, pursuant to the single purpose of the RMA (1991anfadis

management of natural and physical resources.

23



2.3.2 Coastal Management Methods and Ecosystem Services

Coastal management methods can be arranged on a spectrum of environmental impacts
(Alexander et al., 2012). Some forms of coastal managemenbeatesigned to
accommodate and provide for ecosystem services. For example, Coombes et al. (2015)
showed that grooved textures on seawalls can enhance the abundance of barnacles, a key
ecosystem engineer in rock coast environments in urban coasts ioutie\V8est of
England, United Kingdom. These solutions are based around the principle that novel
material designs could mitigate the effects of climate change while making space for
nature in marine engineering (Thompson et al., 2009). However, coastajenaard can

also negatively impact ecosystem services. Sea defenses can impact ecosystem services
by acting as a barrier for habitats retreating inwards from rising sea levels and leading to

a narrow intertidal zone, a phenomena known as coastal squeskaa(Jand Mclvenny,

2011). The environmental impacts of management options selected by coastal managers

should be considered in coastal management decisions and in coastal management plans.

Coastalmanagement methods can utilseosystem services to protect against coastal
hazards and promote gains for coastal environments in the human management and
ecological senseFor example Ammophelia arenarigraps sand and causes vertical
accretion of foredunes (Hilton et al., 2008)arenariainvasion in New Zealand is linked

with a series of dune forming processes, includimgdow dune development, migration

of long-walled parabolic dunes, stoss face blowout development and barrier progradation
(Hilton, 2003) Despite its potentiab buffer natural hazards, the speed of sand trapping
and dune building has resulted in loss of native vegetatibich may make it unsuitable

as a coastal erosion buffer spedjdgton, 2003). However, similar ecosystem services
provided by native sankinding species such as spinifex and pingao have been used in
coastcare schemes in New Zealand (Dahm et al., 2005). These have contributed to a 1
2m vertical sand buildip of the Papamoa East beach in the Bay of Plenty region and
facilitatedseaward advameenent by around 205m from 1998 to 2004. The dune advance

has produced a wider dune withgantlerand vegetated slope which can buffer storm
erosion (Jeks and Brake2001). astal care groups meet to review dune restoration
activities and develop managent plans, further contributing to sustainability and

resilience (Dahm et al., 2005).
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2.3.3 Coastal Management Impacts and Ecosystem Services

It has become increasingly important to recognise the impacts that human management
actions and environmental change could have on physical environments and the
ecosystem services which they provide. Jackson and Mcllvenny (2011) demonstrated this
on Scotlad rock coasts, where a seal level rise of 0.3m was linked to a change to physical
habitats with a mean slope increase-8%0. The change of slope caused changes to the
abundance, distribution and phonology of species (Jackson and Mcllvenny, 2011). The
steepening of the intertidal profile meant that species near the low range of the intertidal
were more likely to interact with species near the upper range of the intertidal due to
compressed horizontal distances (Chapman 2006). It is also uncertain whether
abundances of intertidal organisms will remain constant with increased densities or
whether densities of organisms will remain similar with decreased abundances of
organisms (Underwood and Jernakoff, 1981). Changes in density will alter types and
intensites of biotic interactions while changes in abundance will influence viability,
persistence and risk of extinction of populations, as shown by experiments which
demonstrate the effects of interactions between algae and grazing gastropods on the
structure oflow-shore intertidal communities (Underwood and Jernakoff, 1981). These
types of uncertainties provide further emphasis on why the interconnected approach to
management provided by ecosystem services may be useful in coastal management

planning and decisih making.

There are many uncertainties that must be taken into account about the impacts of coastal
management solutions on the ecosystem services provided by coastal ecosystems because
of environmental changes. For example, the relocation of comnumiiemanaged

retreat from coastal hazards could negatively impact ecosystem services by increasing the
flows of goods to new settlement areas and introducingnative invasive species to

local ecosystems (Ruhl, 2008). Goods in this context represeat dird indirect benefits

that humans derive from the environment (Costanza, 1987). However, there is some
evidence to suggest that ecological impacts may not increase linearly with invader density
(Jackson et al., 2015Quantifying the link betweebiodiversity and ecosystem goods

and services also remains a major scientheallenge (Pereira et al., 2010). Presently

there is no general ecological relationship between ecosystem function and diversity
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owing to speciespecific effects and important tropHinks (Paine 2002; Willimst al.,
2002).

The linkages between ecosystem services could be affected by human actions and
changes in coastal environments. Increased development pressures and conversion of
land uses from migrations away from coastlinesld impact carbon pools provided by
terrestrial habitats, contributing to further climate change, sea level rise and the need to
retreat (Ruhl, 2008; Seto et al., 2012). Land conversion for agriculture and water supply
provide examples of the drivers ahld use change which occur through managed retreat
processes (Ruhl, 2008). Seto et al. (2012) demonstrate that there has been a 1.38PgC
aboveground biomass carbon loss from 2000 to 2030 from land clearing in Seto, making
a significant contribution to langse change emissions. Relocation of communities could
also lead to degraded ecological conditions from new and amplified pollution (Ruhl,
2008). Sedimentation can have a negative impact on the quality of water and
photosynthetic symbionts which spongeswaetheir nutrients from (Bell et al., 2015).

This was emphasised by Fabricius (2005) who show that sedimentation from construction

and runoff is a very common effect of coastal development.

New Zealand coastal and marine ecosystems are likely to emperisimilar
consequences to international ecosystems as a result of increased development density
and land impacts that are cause by managed retreat. Sedimentation reduces light which is
a fundamental driver of primary production in marine environmen&sifiond et al.,

2015). Sedimentation on the blade surfaceaddmsiella chauvinihas been shown to
reduce the amount of light available for photosynthesis and growth (Kregting et al., 2008).
Furthermore, the lower biomass of kelp forest communities irth®ou New Zealand

was shown to be indicative of light limitation of the kelp communities (Desmond et al.,
2015).

2.3.4 SocikkEconomic and Regulatory Factors

Coastal management requires a wide range of considerations alongside the natural and
physical resources of coastal ecosystems, including economic and social costs of
decisions. It is because of these considerations that coastal management decisions can

lead to the formation of strong tensions in coastal communities, creating high social
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barriers to overcome before implementing coastal management solutions (Alexander et
al., 2012). For example, the requirement put in place for all development to be Idcated a
a minimum of 20m from the coastline alongside retreat clauses to accommodate erosion
formed the centre of a heated debate in the local community in the management of
adaptation to projected sea level rise for Fleurieu Peninsula, South Australia (Niven &
Bardsley, 2012). This demonstrates the complex social implications of coastal
management decisions and the need for a tool such as ESA to assist in drawing these
range of stakeholder interests together to reach a solution which can be implemented.

New Zedand coastal management provides a very suitable context to assess the
contribution of ecosystem services assessment to sustainable management. New Zealand
communities demonstrate opposition to coastal management options which is similar or
higher than thizevident internationally. For example, the Taranaki District Council faced
strong opposition to implementing retreat in response to erosion of 1.07 m/year and 6
m/yr of the eastern end of Urenui beach (Tinker, 2013). Owndraabiesat the western

end ofthe beach and users of the public golf course formed a lobby group to protest for a
seawall to be put in place because of a desire to not lose their land to the sea. This resulted
in the adoption of a hold the line approach instead of planned retreakéBlat al.,

2007). The ability of ecosystem services assessment to prioritise considerations in
decision making exists in New Zealand in the same way as it does internationally, which
makes it a highly suitable context to evaluate the ecosystem sesgessment as a

coastal management tool.

Coastal management regulatory frameworks are important determinants of whether local
authorities prioritise shoterm or longterm outcomes in coastal management decision
making. These are another factor which tniie considered in coastal management
decisions. For example, the Queensland Sustainable Planning Act (2009) requires local
councils to compensate owners when a planning decision reduces property values (section
704). Queensland local authorities must deavhether to prioritise short term risks of
litigation or risk future liability as hazards increase (Alexander et al., 2013). This
demonstrates the high level of impact regulatory controls can have on coastal hazard
management and decision making andiied for a coastal management tool such as the

ecosystem services assessment to underlie these decisions and assist in prioritisation.
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The New Zealand resource management framework provides a useful lens to examine the
application of the ecosystem semscmethod of management and decision making
because it does not provide for the protection of private property rights over public
interests, unlike the Queensland example (Berry and Vella, 203téPproperty rights

have always been subject to somenfoof legislation or regulation in common law
historically and section 85 of the RMA 1991 does provide some relief to private property
owners for the purpose of ensuring that local authority land use regulation does not
amount to injurious effects on prieaproperty owners. The NZCPS (2010) policy 141
also promotes the setting of hazard lines to restrict buildings and has generally been
accepted by the Courtas fulfilling the section 31 function of effective hazard
management (Berry and Vella, 2010). Timakes for a useful context because loergn

effects of a decision can be weighed against short term implications, creating a potential
need for a management tool which allows the consideration of balancing outcomes on

competing timeframes to be made.

Community engagement is also a very important aspect of coastal management decision
making (Blackett et al., 2010). 't ensures
the decisiormaking criteria that property owners draw upon to make sense of ska leve

risk mitigation policyo (Al exander et al .,
Environment (2015) best practice guide to consultation, it ensures that the public have a

sense of ownership over the decision, increasing the likelihood they will bleeadvin

its implementation and decreasing opposition towards it. This is demonstrated in the
retreat of | and with public assets near Mur
initial suspicion about a planned retreat strategy in response to longyelimerosion

was overcome through a robust participatory process (Blackett et al., 2007). The process
involved the use of a consultant who was hired by the Regional Council to work with the
community and key stakeholders to reach a solution (Blackatt,2007). Success of

this was partly owing to the fact that the retreat was predominantly going to impact public

land and that no preconceived outcome was committed by stakeholders (Blackett et al.,

2010).

The wide range of stakeholders involved ie thajority of coastal management decisions
with a range of desires based on their position in the debate make a very useful case study
of the application of ecosystem services assessment. Owners of private property tend to
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seek solutions that maintain thalue of their property and have a preference for coastal
maintenance to be carried out by local authorities (Gibbs et al., 2013). Local authorities
seek to minimise the need for ongoing maintenance and the need to provide
compensation. This is demonstiitey Gibbs et al. (2013) who portray that for councils

it is politically unpalatable to use ratepayer money to protect private properties from
coastal hazards in Queenslamtiis builds towards an understanding of the large social
complexity and regulatorglrivers behind coastal management decisiaking and
demonstrates a need for further examination of decision making tools. Tools such as the
ecosystem, services assessment could assist in finding a solution to satisfy conflicting
desires and resolve caasmanagement decision making tensions, bringing together a

range of stakeholder desires for satisfying outcomes.

Moral arguments around valuing ecosystem services can complicate ecosystem services
based approaches to management, translating the decision problem into a different set of
dimensions (Costanza, 1987). For example, decisions must be made about how much to
discount future benefits when using ecosystem services as a form of decision making.
Discounts are lower values placed on future benefits and discount rates dictate how much
the future is discounted (Anderson, 2013). These kind of decisions also empihasise
challenges around integrating disciplines that must take place in an ecosystem services
assessment (Daily, 1997). A key area of future research for ecosystem services is
developing a better understanding of how to draw together investigators frogeaofan
disciplines including biology, ecology and hydrology as well as a range of professionals
including engineers, economists, politicians and scientists in order to make these
assessments (Daily, 1997). Disciplines such as ecology also need leadeaship th
encourages collaboration to generate a wide range of understandings in multiple localities

about concepts such as ecosystem services (Connell et al., 2008).

2.3.5 Customary Approaches to Coastal Management and Ecosystem Services

The ecosystem serviee€oncept shares some commonalities with customary approaches
to management. Both approaches recognise the environment is a set of interdependent
systems (Greenhalgh and Hart, 2015). For example, in Aotearoa (New Zealand) humans
are viewed as a member dfet land community in traditional resource management
through the concept of kaitiakitanga (guardianship), a concept which is best represented

in English as a sense of stewardship and responsibility towards the environment
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(Williams, 2002; Dick et al., 2032In the recent use of the ecosystem services concept

in New Zealand policies and plans, ecosystem services has been used to facilitate resource
management which views ecosystems and their services as interdependent rather than
taking a single species fag (Greenhalgh and Hart, 2015). Both approaches also
recognise that there are interdependencies within the ecosystem and that changes in one
species indicate changes in other parts of the ecosystem (Greenhalgh and Hart, 2015).
Traditional methods of coastmanagement include the flushing of lagoons to remove silt

in order to enhance coastal fisheries (Williams, 2002), while ecosystem services based
management approaches include the use of indicator species to determine impacts of

changes in an ecosystemré@nhalgh and Hart, 2015).

Embeddimg ecosystem services based concepldéew Zealand planning frameworkss

the potential to promote the use of customary resource management methods in its
implementation. The ecosystem services based approach to coastal management has the
potential to align with the connected approach taken towards environmental management
that is portrayed in the concept of Kaitiaki (guardians). This is important because Kaitiaki
recognise that traditional resource management methods should be used to exercise their
responsibility for their environment as Kaitiaki (Dick et al., 2012). Inésvg carried out

by Dick et al. (2012) show that Kaitiaki are concerned about both ecological and cultural
losses caused by degradation of coastal environments, rather than being primarily
concerned with ecological impacts which Western views may focus amrThis thesis

will build towards an understanding of how it is possible to address this and build towards

a coastal management approach which integrates considerations of coastal ecosystem
losses, seeking to make the commonalties between culturalagppeoto resource
management and the ecosystem services based approach to management better
understood through engagement with coastal management stakeholders in New Zealand
and an examination of the presence of the concept in planning and environmesial la

New Zealand.

The ecosystem services concept also shares some commonalities with collaborative and
local management approaches to coastal management. For example, the concept of citizen
scientistsis becoming increasingly well recognised as a metisodpproach coastal
management. This methoddsfined as connecting citizens with tlesources, species
and habitats they are focusing on or working with (Beatley, 20143. concept builds

on the desire to affiliate with other life forms which is capeud i n Wi | sonés
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concept of biophilia. Collaborative planning andrmmanagement are further planning
approaches which share commonalities with the ecosystem services based approach by
promoting the use of collective decision making to improve théteseand connectivity

of places (Healey, 2003). Miller and Hobbs (2002) also refer to a positive feedback loop
between local connections with the environment and an increased interest in conservation,
which could be promoted by the connections betweemans and the environment that

are facilitated through ecosystem services based approaches to coastal management
(MEA, 2005; Ash et al., 2010).

2.4 Conclusion
Chapter 2 provided a contextual understanding relating to ecosystem services within the

coastal avironment, approaches to ecosystem service assessment and the potential for
ecosystem services based coastal management options. Ecosystem services are an
emergent field of research with the concept only taking a prominent position in
environmental plannig following the development of the MEA (2005) framework. The
MEA framework provides a solid platform for further development of the concept,
including the evolution over time to recognise that ecosystem services differ from
ecosystem service benefits (kés et al., 2009). The approach taken to ecosystem services
assessment in New Zealand is most often the general principles approach, linking the
provision of services with underlying ecosystem processes (Townsend and Thrush, 2010).
Ecosystem services assewnt provides a possible way forward in New Zealand to
achieve sustainable management, owing to the development of the concept in parallel to
the incorporation of sustainable management as the primary purpose within New Zealand
resource management regimksy review findings relating to the research questions are

considered below:

1: What is the value of using ecosystem services for coastal management and decision

making?

This literature review has illustrated some key benefits of the use of the ecosystem
services concept in coastal management and the ecosystem services assessment as a
coastal management tool. Ecosystem services can operate over a range of scales and
recognsing ecosystem services has the potential to connect local management decisions
with global resource management outcomes (Townsend and Thrush, 2010; Siikimaki et

al., 2013). Ecosystem services can also generate context based resource management
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information by providing a broad framework which can be adapted to categorise site
specific ecosystem services (Ronnback et al., 2007; Townsend and Thrush, 2010).
Ecosystem services allow a range of aspects of an ecosystem to be broken down,
including goods, serviee processes and functions (Fisher et al., 2009). The major
drawback of the ecosystem services concept is that the process and definition of the
concept remains unclear, with a range of processes defined and used to carry out
assessments internationally ufketti et al., 201la; Apitz, 2013) and nationally
(Macdiarmid et al., 2013; Van den Belt and Cole, 2014; Townsend and Thrush, 2010).
This thesis seeks to explore the level of clarity of the concept within the context of New
Zealand coastal management asthblish where similarities lie in approaches that are

currently used to manage our coasts.

2: Does the use of ecosystem services in coastal management lead to improved outcomes

for the coastal environment?

The literature review has also identified ttlegosystem services has the potential to
improve outcomes for the coastal environment, in its broader sense of economic, cultural,
social and environmental dimensions in line with the MEA (2005) framework. Ecosystem
services approaches to coastal managemevide a potential avenue to foster a more
culturally appropriate form of environmental management in New Zealand, viewing
ecosystems as connected and interdependent and recognising that humans are members
of the land community rather than managers @illiams, 2002). This is made evident

in the ability of ecosystem services based concepts to highlight the interdependencies
between environmental components, particularly when the concept is built into planning
frameworks (Greenhalgh and Hart, 201&cosystem services can also result in
ecological concepts being built into management plans and denisiking, embedding
ecological concepts such as Horearities, thresholds and alternative steady states
(Barbier et al., 2008; Turner et al., 2010;¢08ystem services draws the attention of the
public and decision makers to the very large economic and wider societal benefits
provided by ecosystems that may otherwise be overlooked in decisions in favour of short

term economic gains (Kittenger et al., 120 Costanza et al., 1997).

3: In what form can ecosystem services assessment be incorporated into coastal

management and planning frameworks in New Zealand?
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This thesis seeks to establish whether in the right circumstances and based on best
management piciples, ecosystem services could be brought into coastal management
frameworks in New Zealand. Ecosystem services has the potential to create a common
collaborative process which engages citizens across New Zealand in coastal management,
producing not oly short term environmental gains but also fostering a culture of
kaitiakitanga (stewardship) towards the coastal environment, so that the coastal
environment and its services can be conserved for future generations (Beatley, 2014).
There are particular gortunities within the NZCPS (2010) within provisions in relation

to sustaining ecosystems and the consideration of the impact that human actions can have
on ecosystem services. Ecosystem services could also be used to connect across scales,
placing the maagement decisions that are made today in our own environments in the
context of the wider environmental processes of climate change and the consideration of
long term objectives (Fisher et al., 2009; Townsend and Thrush, 2010). However, the
benefits of tle ecosystem services based approach to management and its ability to bring
together the range of considerations which need to be balanced to facilitate the
achievement of sustainable management outcomes for the coastal environment remains

unclear.

Research Objectivd:o determine whether ecosystem services assessment can be used
to i mprove coast al management decision maki

resource management framework.

The object of this thesis is to identify the benefits and key ecosystem services based
approaches that are required for securing sustainable management outcomes. In doing so,
it is hoped that the best pathway forward for buiddia meaningful and emerging
environmental management tool into coastal management regimes in New Zealand will
be discovered. The findings can be broadly applied to other ecosystems, which provide
similar ecosystem services to coastal and marine envirdanmethe context of climate
change (Daily and Ellison, 2002). The findings can also assist with coastal management
decision making, which is becoming increasingly pressing in New Zealand given the
intensification of coastal pressures and climate changadts on coasts (PCE, 2015) and
increased recognition of coastal hazards within the RMA 1991. The research is also very
timely as the use of the ecosystem services concept continues to rise internationally.
Chapter 3 outlines the methodology that will Isedito carry out this investigation, with

presentation of results and a discussion to follow.
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Chapter 3: Methodology

3.1 Introduction

Chapter 3 explains how the research methodology addresses the research objective of
determiningvhether ecosystem services baapgdroaches to coastal management can be

used to Iimprove coast al management deci si ol
resouce management framework. It will also explain the methods used to answer the

three research questions which will be used to achieve the above objective. The first
section outlines the research approach taken in the research. The next two sections present

the research design and detail the methods used to collect, analyse and interpret data
where it was appropriate to do so. The final section discusses limitations to the research

and the effectiveness of the research method selected. This chapter confladces

summary of the research process that will be used to address the objective and answer the

research questions.

3.2 Research Approach

Research is an iterative process, involving the planning and design of a research method
before data collection ananalysis are carried out (Yin, 2014). The planning of this
research was carried out through combining a range of disciplines including marine
science, physical geography and planning. The combination of these methods resulted in
the emergence of a mixedethods approach to data collection and analysis. The mixed
methods approach was also determined to be the most suitable approach to research given
the multidisciplinary nature of ecosystem services, which spans natural and physical
environment, culturaleconomic and social dimensions (MEA, 2005). There is also a
recognised need to work across a range of disciplines to assess ecosystem services within
theory (Connell et al., 2008). The range of disciplinary approaches is reflected in the use
of legal analgis, observational research and analysis of scientific articles, as detailed in

the research methods section.

The mixedmethods approach was also selected because of it&knaesiin abilities to
strengthen research methodologies (Sarantankos, 2005). Xbdmethods approach
can ensure that weaknesses in one method are covered through strengths of another

method (Hall and Hall, 1996). Using both gquantitative and qualitative data allows

35



triangulation to be used to examine the phenomena being observed drenthiain one

angle (Boeije, 2010). Triangulation also ensures that reliable data is obtained
(Sarantankos, 2005). Participatory research methodologies involve research that has two
goals; one of science and one of practice (Bergold and Thomas, 2012jeSdasch
involved some elements of participatory action research because the researcher engaged
with community and cultural groups during the process of the research and communicated
findings to these groups at the completion of the process with the aprowtling
meaningful resource management practice findings to the groups (Bergold and Thomas,
2012).

This research adopts a case study approach. Case studies are intensive studies producing
rich descriptions of a single phenomenon or occurrévite 2014). For the purposes of

this researchhe case study was used to gain an in depth understanding of a management
approach applied at a particular location. The case study approach also provides a useful
way to assess theoretical concepts and applicabilitgal world situations (Yin, 2014).

In this researcltthe concept that was being tested through the case studies was ecosystem
services. Through both case studies an in depth knowledge of the sites, the ecosystem
services present at the sites, the manage¢mind planning processes used at the sites and

the networks of people involved in the management of the sites was sought to be obtained,
in accordance with the purpose of case studies which Marczyk et al. (2008) proposed.

The range of methods used in leaase studies are outlined in section 3.4.2.1 and 3.4.2.2.

The first case study obtains in depth knowl
of management carried out by the East Otagc
selected through engagent with the Otago University Marine Sciences Department and

based on preliminary observations showing a range of ecosystem service values were
present at the site, which closely reflects the use of an ecosystem services based approach

to management. Thesond case study is used to examine the use of ecosystem services

in relation to the kelp beds of the East Ot
ecosystem serviceslhast Ot ago Tai Upure Management Co,|
Council[2013]. Thiscase study was selected through context research which identified

that avoiding discernible adverse effects on the inshore coastaradehe kelp beds
wererecognsed as a key issue raised by the East C
East Ot argMandaganietd Gommittf2013, p.2, para 4], which suggests a focus

on ecosystem services may be present in the case. The kelp forests of the East Otago
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Tai Upere also selected as the ecosystembject to investigation based on
preliminary research wth identified kelp as a base of ecosystems by playing a habitat
supporting role (Hepburn et al., n\ddandendriesshche et al., 2007; Bates and DeWreede,
2007). Further background ammbntextial informationfor both case studies is established

in chapter 4.

3.3 Research Design

The research design is guided by the research objective and the key questions which will
be used to inform the research objective contained in section 1.1. A theoretical basis was
edablished through a literature review in chapter 2. The literature review will also be used
in the analysis of the data to compare the theoretical understanding of the ecosystem
services concept with findings from the research. The coastal environmegitnisdd
broadly in this research as the aspects of the environment contained in the ecosystem
services definition; including the natural and physical, social, economic and cultural
factors of the environment (MEA, 2005).
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The research questions are first answered in relation to the management of the East Otago
Tai Opur e. Research question 1 wil/ be answt¢
managers to determine if an ecosystem services based approach to management is
valuable for management and if so what the key parts of the concept that add value to
management are perceived to be (Figure 3.1). Research question 2 will be addressed
through observations and analysis of the outcomes of the ecosystem services based
managemet approach taken in the case studies (Figure 3.1). To answer research
guestions 1 and 2, it was necessary to first establish whether an ecosystem services based
approach was taken in the case studies used to justify the selection of the case studies.
This is set out in the Chapter 4 prior to the case study results and discussion and was
drawn from research of the management approaches taken at the case study site.

Summaries of these justifications are included in section 3.2.

Case Study 2: EastOtagd A n LJdzZNB al yF ASYSyd / 2YYAGGSS 0w
Reseach question 1 and 2 are thenswered in relation to coastal management decision

making through the examination of a case studfafst Ot ago Tai Upure M
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Committee v Otago Regional Courj@i013] 58 ENV 1. Research question 1 is addressed
through the examination of expert witness statements and analysis of where ecosystem
services have been used in the Environment Court process (Figure 3.1). The evidence of
the appellants and the Environm&ourt decisions are analysed to determine whether
ecosystem services were considered in the decision making process to determine the
outcome of the hearing. Research question 2 is assessed through examination of current
management plans and processesosudirg Port Otagoto determine whether the
decision has improved outcomes for the coastal environment (Figure 3.1). The process to
balance the evidence and make the decision is also examined in wider literature to see if
an ecosystem services based siea making approach could be viable in this context.

The nature of the planning process that is examined is set out in Section 4.4, Chapter 4.

Research question 3 is answered in relation to both case studies by combining the findings
of these case stueh and analysing the principles of ecosystem services that could best
strengthen coastal management and planning frameworks (Figure 3.1). Document
analysis of natural resource management plans, the RMA 1991, the New Zealand Coastal
Policy Statement (201@nd the Otago Regional Plan: Coast (Otago Regional Council,
2012) are carried out to provide the context for recommendations for the incorporation of
ecosystem services into these frameworks. The findings for each research question in
relation to both casstudies are compared and contrasted and these are presented in the

results and discussion chapters.
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Primary Research:

T Key informant Secondary Research:
Interviews 1 DocumentAnalysis

Committee meeting 1 Analysis of planning

Minute Analysis and environmental
Case Analysis legislation

Site Observations

! !

~Research Question 1: Research Question 3:
Whatis the value afising ecosystem — | In what form can ecosystem service
services for coastal management an| be incorporated into coastal

decision making? management and planning

frameworks in New Zealand?

Research Question 2: —
Does ecosystem services lead to
improved outcomes for the coastal

environment? Research Objective:

To determine whether ecosystem service
can beused to improve coastal
management decision making processe
GAGKAY bSg wSIftl

management framework.

Figure 3.1: Research Frameworkhe framework illustrates how the primary data that is
collected answers research questions 1 and 2cdritext for answering research
question 3 is established through the secondary research and the findings from the
primary research inform research question 3. These findings combine to answer
the research objective.
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3.3.1Positionality and Ethical Codesiations

Positionality and the relationship of the researcher to the content of the research is
important to consider in the research process because it can shape the structure and
outcomes of the research (Sarantankos, 2005). | maintained a neutrahghbsbughout

my research and an awareness of any positionality issues that could arise from
involvement with local environmental groups. | ensured that interviews were carried out

in a nonbiased way and that a range of stakeholder views were takextaaont through
attendance of t he East Otago Tai Upure Man
examination across all parties evidencEin st Ot ago Tai Upure Manage
v Otago Regional Coundi2013]. | also ensured that any assumptions that asystam

services based approach was used in the case studies were removed throughout the

research.

University of Otago ethics requirements were fulfilled through the submission of a human
ethics form to the ethics committee prior to data collection. li@erparticipants were
provided with an information sheet in electronic or hard copy form which outlined the
interview process (Appendix A). The consent of participants was also obtained before
interview were carried out using the attached consent formegip B). Personal
anonymity was guaranteed and all interviewees were informed of their right to withdraw

at any stage.

332an2NA [/ 2yadz GFrGA2Y FYR [/ 2YYdzyAGe 9y3IlF ASY!

Consul tation was carried out wi tConmittkee Uni v e
to ensure that the needs and aspirations of
membershipofce uper vi sor Dr . Hepburn to the East
ability to communicate findings to tangata tiaki (customary fisheriesagexrs) through

these connections further helped to ensure these needs were fulfilled. The University of

Ot ago Marine Science Department al so have
surrounding the East Otago TaikOfcustorraryst udy s
protection areas t hrlodistitt)oThe reshagchewil alsa hu 6 st ¢
participatese n t he annual student presentation nig
to communicate the research findings with the local community aaloles the findings

to be used at the site.
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3.4 Data Collection

and Analysis

3.4.1 Secondary Data Collection

Secondary data collection included the literature review carried out in chapter 2 to provide

a theoretical basis for the study, document analgsialysis of legislation and legal

database searches. Documents analysis is the systematic procedure for reviewing and

evaluating documents and is increasing in use as a social research method (Bowen, 2009).

Document analysis can be performed on a widgearsf documents (Bowen, 2009).

Document analysis often involves examining the contents of documents (Silvermann,

2004). In this research documents that were analysed include management plans of the
PomiEta s Ot D @,g o e Wiad ¢

East Otago Tai Upure and

Management Committee v Otago Regional Col6il 3], the minutes of the East Otago

Tai Upur e

Management Commi ttee and | ocal g cC

(2009) identifies five specific functions of document analysis; providingtext,

guestions to be asked, supplementary research data, tracking changes and developments

and verifying evidence from other sources. Table 3.1 shows the purpose that each

document was used for.

Table 3.1: Document analysisyspose Table 3.1 showthe main source of information

that each document which was selected for document provided in the research

according to Bowends (2009) <cl assi

Document Number | Document Type Purpose

1 Management plans of thgast Otago| Context
Tai Upure and Por

2 Expert witness statements frdfast | Supplementary research data,
Otago Tai Opure N verification of findings
Committee v Otago Regional
Council[2013]

3 East Otago Tai Ug Trackingchanges and
CommitteeMinutes developments

4 RMA 1991 planning framework Context
documents and management plang

41
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Documents (1) and (4) provide context for t
management and the kelp beds &d s t Ot a g Mandgeniett Committee v

Otago Regional Council2013] (Table 3.1). They show the management approaches
taken at each of the sites relevant to the case studies. Document analysis was performed
on (2) and (3) to assess the occurrence of the use of thetecosgsvices based approach

within the documents (Table 3.1). The results of the analysis were treated in a similar way
to primary research material such as interview transcripts. Four primary codes were
selected to be consistent with the chapters ofigmigsion sections; values of ecosystem
services, outcomes of ecosystem services, ecosystem services and planning frameworks
and ecosystem services and decisitaking. Analysis was carried out by skimming the
documents and extracting examples which itatsid these codes (Bowen, 2009).
Advantages of this method include ease of access to information and the potential for
high quality data (Sarantankos, 2005; Bowen, 2009). It was recognised that there were
some weaknesses in the document analysis reseattiodnbecause of the possible
incompleteness and biased nature of the documents and documents were selected where
this could best be avoided (Sarantankos, 2005).

Analysis of relevant New Zealand environmental legislation was also carried out to

identify ggs and to generate recommendations for improvements and the incorporation

of ecosystem services into the RMA 1991 and the pursuant planning framework. This

could also be identified as a form of document analysis carried out for the purpose of
context (Bowe, 2009). The RMA 1991 was assessed in relation to the purpose of
sustainable management contained in s5. The FA 1996 was assessed in relation to the
sustainable utilisation purpose contained in s8 as well as the provisions for the
establishmentandthewee r s del egated to tai Upure manage
s185 and including the provisions for customary management contained ih&3B6f

the Actto provide a comparison with the RMA 19%b purpose of sustainable

management.

3.4.2 Primary Dat@ollection

This section will explain how primary data was collected, analysed and interpreted for
each of these case studies. Primary data was collected through a range of methods for

each of the case studies carried out. Data collection for both cdsesstok place from
the June 142016 to the July 12 2016. Locations where research was undertaken

42



included deskbo ased research, research on site at
Otago and field visits to Port Chalmers and the Port Chalmers Hatbocollect
observations to inform the second case study. This helped to strengthen the analysis by
exposing the researcher to the context that was being understood (Yin, 2014).

odnduHdm /&S {0GdzRé wmY 9Fad hidlF3a2 ¢ AnLlz2NE !

Key Informant Interviews

Semistructured interviews were carried out with key members of the East Otago

Tai Upure Management Committee. The research
asking neutral, guiding questions in accordance with best practice qualiegearch

principles (Sarantankos, 2005). The general line of questioning involved the participants
understanding of the management approach in relation to the ecosystem services based
management approach, their understanding of the ecosystem semésest @t the
management site and the way that they perceived the ecosystem services based approach
being used at the Tai Upure currently. The n
that it is flexible and allows for spontaneity and the researctsecdrarol over the time

and place of the data collection (Sarantankos, 2005). Coding of interviews was used to

draw out key themes and analyse any conceptual patterns that emerged (Sarantankos,
2005). The interview method was selected because it provideayaof directly
understanding the socially constructed understanding of the phenomena of ecosystem
services (Minichiello and Kottler, 2010). The list of key informants is provided in and an

outline of the interview questions for each key informant isigexiin Appendix C.
Attendance of Committee Meetings

One of the monthly East Otago Tai Upure Comi
14" 2016. The purpose of attending the meeting was for the researcher to engage directly

with the case study context to provide an in depth understanding of the concepts that were
applied in the management of the site. Notes from the committee meeting ecetede

and coded to draw out key themes, consistent with the codes listed in section 3.4.1
(Sarantankos, 2005). The codes were sorted with the codes generated from the other forms

of research to form the basis for the results and discussion to addreesdhech

objective and the key questions.
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Minute Analysis

The minutes of the East Ot ago Tai Upure Man
meeting on May 8 2003 to the most recent meeting on Ma}' 2016 were coded and

analysed in the same process as described above. Access to the minutes was obtained
through contact with the secretary of KUt
stored on a dropbox folder. A range of other primary matprimlo duced by t he Te
Management Committee including Puketeraki Marae newsletters, management plans and
magazines was examined to provide further evidence of the value and outcomes of the
ecosystem services based approach and contextual informataenionstrating the use

of the ecosystem services based approach at the site. The key advantages of this approach
include the high quality of the data and the ease of access to information (Sarantankos,

2005).

3.4.2.2 Case Study 2: Port Otago Dredging

Envronment Court Case Analysis

The expert witness statements of appellantEia s t Ot ago Tai Upure M
Committee v Otago Regional Coun@D13] were analysed for their use of ecosystem
services in their arguments. The range of expert witness evideatements that were
examined are provided in Appendix D. The expert witness statements were analysed both
for their contents and the way that they were structured to align with an ecosystem
services based approach (Silverman, 2004). The qualitative biati@mex through the
analysis was interpreted in a similar way to the interview data. The judgement text was
also analysed to determine the weight given to any ecosystem service concepts used in
these evidence statements. The documents provided a usédfaatien of findings and
material to be used to compare and contrast the use of ecosystem services in
environmental management and Environment Court processes, fulfilling the role of
providing supplementary research data which Bowen (2009) classifiag a$ the main

possible purposes of document analysis.
Site Observations

Observations of the Port Chalmers study site and the marine environment were carried
out to collect contextual information on the context over which the Port Chalmers
contestation was taking place. The observations also provided the researcher with the
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opportunity to gain a better understanding of what was proposed by the opponents and

what the appellants were arguing (Yin, 2014). The site observations were also used to

gain an understanding of the ecosystem services at the contested site and the ofitcomes

the court decision for the coastal environment, to address research question 2. Images
portraying giant kelpMacrocystis pyriferaj or est s of t he East Otago
obtained from the Otago University Marine Sciences Department to provitextai

information.
Key Informant Interviews

Interviews were carried out with key expert witnesses involved in the legal process on the

side of the appellants, including the lawyer representing the appellants and a range of

expert witnesses. The gendmaé of questioning in these interviews included establishing

the legal process that had been undertaken, the use of the ecosystem services concepts
within the I|itigation and the participant 0:
final judgementThe interviews followed a similar collection, analysis and interpretation

process to case study 1. Participants were also asked whether the outcomes of the decision

were reflected in the subsequent coastal management and coastal environment outcomes.
Management Plans and Photographs

Port Otago Ltd. ad related environmental management plans were analysed to determine
what the management outcomes of the Environment Court decision have been for the
environment. This analysis will provide the basis for auision on the outcomes of the

use of ecosystem services assessment in coastal management and decision making.
Images of kelp that were obtained from the Otago University Marine Sciences department
were also used to provide an in depth understanding stittject species and study used

in the research.

3.5 Reflections on Research

Identifying limitations of research feeds into the iterative process of data collection and
formation of methods (Yin, 2014). The main limitations of this research incluged th
application of the case study approach and the extent to which the concept of ecosystem

services could be examined from the multiple disciplines which it draws from.
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Findings of case studies are often limited to the specific case which is subject to
investigation (Marczyk et al., 2008). In this research, the case study approach was
advantageous for gaining in depth analysis of the application of the ecosystem services
concept (Yin, 2014). However, the case stud
and Otago Harbour coastal and marine ecosystems so caution must be taken in discussing
the findings in relation to other marine ecosystems and broader ecosystem types. As
identified in the literature review, ecosystem services are highly context depéeiegt

highly variable between species and also on local and global scales in relation to the
environment being examined (Townsend and Thrush, 2010). The values placed on the
environment from cultural and community perspectives are also highly likelgrio v
between case studies, limiting the applicability of the findings. The case study of planning
processes will also be limited to application within New Zealand because of the

differences in the planning regimes of other countries.

Selecting a represetitee sample of key informants for the interviews that were
conducted also had limitations. It was important to ensure that the different perspectives
surrounding the ecosystem services concept were represented, including social, cultural
and scientific papectives. Key informants who were interviewed often identified other
potentially useful key informants, but contacting them within the time period that the
research was being conducted constrained the ability to interview all suggested
stakeholders. Therevas also often a lack of full understanding about the ecosystem
services concept among the key informants. This limitation was partly overcome by
providing information sheets and explaining the context for the research. In most cases
the nature of the kepformants understanding of their environment and community and
the relationship with this to the ecosystem services concept was more important to

observe than directly discussing the ecosystem services concept.

Access to legal resources in relation &€ study 2 was also limited. For example, one

key informant suggested that an Official Information Act 1982 request may be necessary

to access Environment Court documents in relatidh#os t Ot ago Tai Upure M
Committee v Otago Regional Cour{@i013]. Another key informant had limited storage

of documents they had prepared, noting that they had handed the resources that they had
prepared for the case to the East Otago Ta
case was completed. The FA 19896 RMA 1991 were comparatively less difficult to
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access than these resources. The expert witness statements that were analysed were also

able to be obtained through engagement with key stakeholders involved in the case.

Ecosystem service data for thedstisites was collected during the research alongside the
investigation into the use of ecosystem services in environmental management and
planning and is table 5.1, chapter 5 with a short discussion on the findings. There were
limitations in the range ofata that could be collected and the methods used to collect
this data. The first limitation was that the method used to collect the data was required to
be formulated by synthesising various ecosystem service assessment approaches, since
there is no one &blished approach that was used by the researcher. Another limitation
was the ability to collect and analyse quantitative data relating to the case studies.
Collecting quantitative data can be useful for assessment types such as change
assessments as blse data to assess changes to ecosystem services (SCBB, 2016). The
research instead relied on scientific articles that had already been published as primary
sources of information about the quantitative factors of the ecosystems that were selected
to be sudied, which meant that it was not always possible to target the specific species or

locations of interest in the selected study area.

Further case studies and engagement with a greater number of key informants could have
been beneficial to address the limitations that have been identified. This would strengthen
the quality and quantity of data obtained and allow findings to be drawi Wwaecwider
application. However, this was not easily achievable within the scope of the research
parameters. It could also be beneficial to gather information from coastal managers with
different roles and perspectives within the case studies examirvdaging the Port

Otago Ltd. and local authority employees. This was also beyond the scope of the project.
Further research which focused on the quantitative aspects of the ecosystems would also
be beneficial to better understand the extent to which trsystem services provided by

the subject species are present at the selected site based on their presence and functions

at the study site.

3.6 Conclusion

The research methodology employs a miregthod approach which is drawn from the
use of multiple disciplines to examine the research question. One of the key advantages
of this approach is that triangulation can be used to ensure data collection is eglcbl
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accurate. Secondary data collection involves desk based research of planning frameworks

and legal analysis to provide a context for identifying how ecosystem services can be
brought into planning frameworks to answer research question 3. Primacpliettion

is carried out for two case studies to inform research questions 1 and 2. The case study of

the East Otago Tai Upure approach to manager
of using an approach similar to that of an ecosystem service ppeshch for natural

resource management and outcomes for coastal environments. This is investigated
through the use of key informant interviews, the attendance of committee meetings and

legal analysis. The case studyfbhh st Ot ago Tai Up mittee vOtago a g e me n |
Regional Counci[2013] is used to identify the value of using concepts which broadly

reflect ecosystem services concept for resource management decision making and
Environment Court processes. Primary data collection involves analysigest extness

statements and key informant interviews. Observations of the contested site and analysis

of Port Otago Ltd. management plans also helps to provide an understanding of the
outcomes of the use of ecosystem services in decision making for eesoamagement

and for coastal environments.
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Chapterd: Context: Ecosystem Services Based Coastal
Management in Otago

4.1: Introduction

Chapter 4 provides a context for the research and analysis. It presents a justification for

the selection of the East Otago Tai Upure as
also presents a justification for the selectiorMafcrocystis pyrifergM. pyrifera, giant

kelp) as a subject of the case study based on the ecosystem service role that it provides.
Contextual i nformation is presented for c
Management Committee, including the background of the establishvhehe East

Otago Tai Upure and the East Otago Tai Upur
information is also provided for case study 2 in relatiorthi® appeal of the Otago

Regi onal Council 6s (2011) decitweidispsaldfo gr ant
dredged material as a part of the Port Otago Ltd. Next Generation channel deepening
project inEa st Otago Tai Upure Management Commi t 1
[2013]. It is demonstrated that there is a strong presence of the ecosystem sereites bas
approach at the East Otago Tai Upure, which

analysis in the study.
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The East Otago Tai Upur e cnealongtBe East Goastoét ch o
the South Island of New Zealand. The Tai Upu
4837 . 280S°3&ndDO6EJO0O al ong a straight | ine east
(at4%4 4. 42638nB806EJOand then west and north a
(East Otago Tai Upur e Man a4lp Tihearea isQmtented t t e e,
to fulfil the aspirations of KUti Huirapa
maintenance of the helland wellbeing of depleting U stacks for current and future
generatonsThe ar ea pr ot e alsoeodtains gultutally anpdrtant spegiesr e
includingp OUu a ( &dieti$ igs) koura (crayfishJasus edwardsjj tuaki (cockles,

Austroveus stutchburyij tio (oystersTiostrea chilensisand finfish like rawaru (blue
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cod, Parapercis coliay and mtiki (flounder) (East Otago Management Committee,

2008).K Ut i Hui r apa RI(thealdca iwikgioupWas Koemtedkin E9%0ito

provi de t(duleral Brbup)aith degal form and has a takih(district) which
centres on KUritane where Puketeraki Mar ae
Purehurehu (Beyond Orokonui, 2015).

Figure 4.1: Map showing spaia | boundaries of (EaktOtagbast Ot e
Tai Upure Management Committee, 2008).

The earliest cultural groups to arrive in the area were Rapuwai, Hawea and Waitaha
followed by KUti Mamoe and KUi Tahu in rec
Waikouaiti River provided an impetus for settlement in the area for these groups because

of the mahinga kai (customary food gathering) network which it sustained (Beyond
Orokonui , 2015) . Connections bet ween the
environnental area include Orokonui Ecosanctuary and the Waikouaiti River which

flows into the Pacific and is closely connected to Huriawa Peninsula (Hepburn et al.

2011).
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European settlement in East Otago was driven by a desire to be located nearby to
prevalentfood sources, high quality soils and an amenable landscape (Beyond Orokonui,
2015). The settlement forms one of the key communities of the North Coast area (Beyond
Orokonui, 2015). Development has contributed to the formation of the modified
catchment thaexists today, which is dominated by agricultural farmland and small
patches of exotic forest (Hepburn et al., 2011). This development may be driving
environment al I mpacts on the kelp forest e
example, sedimentatidnrom land ruroff can smother gametophytes and prevent spore
settlement because rocky substrate that is needed for attachment (Schiel et al., 2006). This
could lead to wider impacts on the ecosystem in relation to the supporting services and
other categods of ecosystem services provided by kelp forests, which are explored in
further detail in section 4.2.4. Suspended sediment may also reduce the amount of light
energy that the kelp can access, reducing their potential for primary production (Desmond

et al, 2015). Sedimentation could also reduce their ability to contribute to higher trophic

levels and to provide supporting services such as habitat provision, which may have
implications for further trophic level&/éndendriesshche et al., 200The manageent

of the area to acknowledge these connections and ability of ecosystem services to
illustrate the impacts of human actions on ecosystem services is explored in the results

and discussion chapters.

There are ongoing processes to put in place protestezhanisms in the surrounding
environment of t he it reser@tfa the WakeuaitORiverr e . A
which flows into the Pacific Ocean approximately 800m from the site has recently been
declared through thiéisheries (Declaration of Waikouait MUt ai t ai Reserve) |
The application fortheth ai t ai reserve was | odged by KUt
and allows tangata whenua (the people of the land) to make bylaws to manage all non
commercial fishing activities within the river arand prevent commercial fishing from

taking place within the area (Ministry for Primary Industries, 2014). There is also an
ongoing process to establish a network of management areas through th&&duth

marine protected area on the coastline betwesrafli in the north to Waipapa Point on

the southern coast as part of the Southern South Island coastal bioregionH&iuth

Marine Protection Forum, 2016). This process is being overseen by theEzZstitharine

protected planning forum and the completdate has recently been extended to April

2017. The marine protected area would enable restrictions to be put in place to protect
marine resources. Recognising and providing for indirect services through the use of the
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ecosystem services concept in thesaagament decisions for areas closely connected to
the East Otago Tai Upure could enhance outco

line with the increased protection that is taking place.

4.2.2: Evidence of Ecosystem Services Based Approaches

The approach taken towards the understanding of the environment and the management

of the environment of the East Otago Tai Upu
services based approach to management. Section 4.2.2 provides examples of the approach
taken to the management of the East Otago T
University Marine Sciences Department, who have partnered with the East Otago

Tai Upure to manage the site following an a
2016). This partnership in itself reflects an ecosystem services based approach to
management, connecting citizens directly with the resources, species and habitats which

they are working with (Beatley, 2014). This reflects the interconnected perspective taken

to people and ecosystems in the ecosystem services concept (MEA, 2005). The East
Otago Tai Upure and the surrounding site ca
sense, as impacts on one part of the ecosystem are understood to impact other parts of the
system in the MUori worldview (Greenhal gh ai

There is clear evidence of management techniques operating across spatial scales to
understand the ecosystem in the management
Thrush (2010) identify thissaa key component of the ecosystem services concept. For
example, Hepburn et al. (2011) studied the carbon uptake mechanisms of a range of
macroal gae on the Huriawa Peninsul a, (45A3
Coast of the South Island neatthh e East Ot &3D. Ta0 HPpa&m@OERG
highlighting in the process of the study the importance of carrying out comnawidity
guantification of such mechanisms in order to understand variability in different species
within one location. T contrasts to the approach taken in related ecosystems research
which investigate nutrient uptake mechanisms of individual species in similar locations
(Hepburn et al., 2011a; Pritchard, 2011 and Kregting et al., 2008). Connections between
ecosystem comp@nts are also a central part of the ecosystem services concept (Fisher

et al., 2009). These are well recognised in the management of the EasfTGtagdJp u r e
and the surrounding arelgor example, Hepburn et al. (n.d.) investigated the ability of

kelp forest restoration to promote fisheries restoration, linking loss of kelp and fisheries
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declines with fisheries restoration through bottopnprocesses that are restored when
kelp beds are restored. These studies are carried out to investigate the imbachsssf t
of one species on another within the trophic chain, connecting across components of the

ecosystem.

There is also a clear recognition of the role of the kelp forest ecosystem in contributing

to and interacting with wider global coastal processelwdal management methods

(Arias and Menendez, 2014). Ocean acidification is caused by sustained absorption of
atmosphericCo&by t he worl ddéds oceans and results i
chemistry (James et al., 2014). There have been multigleestoarried out to identify

and address the response of the local environment to global processes such as ocean
acidification, including studies which show that kelp provides a buffering capacity to

lower pH and ocean acidification (Cornwall et al., 20d4drd et al., 2011 and Hurd et

al ., 2009) . I n relation to the particular
surrounding site, James et al. (2014) have investigated the growth of coralline algae from

the Northern coast of the Huriawa Peninsula @ icint pH levels to determine the effect

of modified seawater carbonate chemistry, in doing so demonstrating an understanding

of the impacts of global human actions on local ecosystem processes. This study will
assess whether ecosystem services can dea$ak the impacts of these human actions

on the ecosystem back to the impacts on their own ®m@oomic systems in
management decisions and the result of this form of management on outcomes for the

coastal environment.

4.2.3: Kelp Forestsof the Bas h 1 | 32 ¢ I A rFER3UDIEo CossBR b 2 NI K

Kelp forests are highly productive, structurally complex and diverse ecosystems which
form on shallow rocky marine coastlines in rieditudes (Steneck et al., 2002). One of

the major controls on thdistribution, size and abundance of kelp forests iptenature.

The dstribution, size and abundance of kelp forests tends to decline as sea surface
temperature increases (Dayton et al., 1992). This decline in abundance is particularly
prevalent where kelp species are living close to their thermal tolerance threshold
(Desmad, 2016). Temperature controls can also be observed locally. For example,
Wernberg et al., (2011) demonstrated significant temperature related variation in habitat
structure across ocean temperature gradients from a latitudinal band20¥ 84S i n

WesternAustralia, with declines in mixed patches and an increaSargassunspecies
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associated which were related to warmer temperatures. Werner (2015) also demonstrated

a temperature driven growth pattern Ficus species in the Baltic Sea, linked to a
tempergure driven collapse of grazers in late summer, using mesocosm experiments to
show that warm winter temperatures lead to intensified grazing and a significant reduction

in Fucusbiomass. In New Zealanl]. pyriferadoes not persist in areas where maximum
temperatures exceed-189 e C f or sever al days and where
does not exceed 167 e C ( H &ealp, forestAd@tbytions are also constrained

globally by light from high latitudes and by nutrient availability from low latitudes
(Steneck et al., 2002).

There is a large variation in macroalgae community structure within New Zealand, in
relation to the biomass of macroalgal specie groups within and among locations (Shears
and Babcock, 2007). However, kelp forests with subsurfatapgeorming brown algae

can be found throughout New Zealand (Desmond, 2016). South Island kelp forests are
typically dominated by macroalgal species suctDasvillaea spp., M. pyrifera, and
Marginariella spp., (Fyfe, 2000; Shears and Babcock, 20017)pyrifera is one of the

better studied species of the South Island kelp forest community and because of its
dominance in these environments and in international environments which it inhabits
such as in CaliforniaHoster and Schiel, 1985teneck et al., Z2; Win, 2010Q. It has

also been of interest because of its high productivity and large contribution to the carbon
utilised in foodchains in the region of the sea that is closest to the shore (nearshore)
foodchains (Dayton et al., 1992; Duggins et al.,9.BB8Fyfe, 2000). For example, Fyfe
(2000) has undertaken a study of e pyrifera beds situated further from the shore
(offshore) at Pleasant River Otago, which make up part of the 300hapytiferabeds

within the 4km stretch of south coast adjacenthe site. Pleasant River is located
approximately 18km Nor 4% 3 5 f 2 4803 CidadedadRed IE7) E a s t
(Figure 4.2) Distributions of the two main canopy classes are shown in Figure 4.3.
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Figure 4.2: Map showing location of Pleasant River, East Otago, New Zealand (Fyfe,
2000).

Key:

- Closed 42Ha
- Broken43Ha

Figure 4.3: August 1995 photograph mosaic with two classes of offshore beds of
Macrocystispyriferaidentified. There are two main canopy types within this
area; thick closed canopy and broken canopy. The two canopy classes include
most of theM. pyriferain the area and several distinct water masses, ranging
from turbid to clear, accounted for another 4 classes (Fyfe, 2000).
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M. pyriferagrows predominantly in the central and southern regions along the East Coast

(Hay, 1990 in Fyfe, 2000M. pyriferabdongs to the Lessoniaceae family and has two

life cycle phases; a microscopic gametophyte phase and a macroscopic sporophyte phase
(Foster and Schiel 1985 in Fyfe, 2004).pyriferais a perennial species living for several

years (Desmond, 2018j.will grow in water up to 20m deep and typically occupies 33

50% of the total biomass where it is present (Geange, 20l14)yriferabeds in this site

and the broader area have been shown to undergo 3 main lifecycle stages; canopy
establishment, canopy mainteica and canopy decline, which is caused by the mortality

of largeM. pyrifera (Fyfe, 2000). The wave climate plays a large role in influenbing
pyriferabeds through impacts on mortality, canopy biomass and reproductive success of
individuals (Fyfe, 200D The next section will presentthe contexEdi st Ot ago Tai Up
Management Committee v Otago Regional Coy06iL3] 58 ENV land set out the main
pressures on the kelp of the East Otago Tai
the human activities that are occurring at the site. The ecosystem services that could be

lost through these actions and how well recognised thesén the management and

planning of the site will be the subject of the results and discussion.

ndudnyY 902a2adSY {SNBAOSA 2F 9L ad hdal3z2 ¢ A

M. pyriferawas selected for study in this research because of the wide range of ecosystem
services that it provides (Smale et al., 2013, Table 4.1). In partidilgyriferacan be

considered the ultimate provider of services because of its role as an autoger@ereng
transforming its ecosystem through its own growth and playing an integral role in the

altered environment (Clive et al., 199®). pyrifera also plays an important role in
supporting | ocal fisheries, f or ingfdada , cray
(Jimenez et al., 2015), providing habitat (Win, 2010) and by playing indirect roles such

as facilitating larval recruitment (Hinojosa, 2015). Regulatory ecosystem services
provided byM. pyrifera include the dampening of waves to reduce coastai@ar

(Stevens et al., 2001), reduction of nutrient runoff (Vitousek et al., 1997) and sediment
trapping (Marsden, 1991M. pyriferais also of high cultural importance, in supporting

mahinga kai (customary interests in traditional food sources) (Te Bumano Ng Ui Tahu
1997) and by encouraging tourism/recreation and diving activities (Desmond, 2015). The
presence of these ecosystem services in the case studies will be determined and discussed
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in this research. Th#l. pyrifera kelp forest of the East Otagwhich provides these

services is showm Figure 4.4.

Figure 4.4: Macrocystis pyrifera forest on the North Otago c¢8&surce: photo taken
by Dr. Chris HepburnQtago University Depément of Marine Science).

Table 4.1: Key ecosystemesvices provided byacrocystispyrifera (adapted from
Desmond, 2016; MEA 2005).

Supporting Regulating Provisioning Cultural
Habitat provision | Nutrient uptake Habitat for Recreation
commercial
species
Primary Sediment trapping Industrial uses | Taonga (treasure
production
Coastal erosion Mahinga kai
buffering (Customary Food
Gathering)

The kelp beds of the East Ot ago Tai Upure
ecosystem services which they provide have the potential to illustrate the connected
nature of ecosystem services. The key ecosystem service which will be focussed on in
this qudy is the habitat provision service. The reason this service will be focussed on is

because the key difference between this service and other types of services being that it
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is an indirect service, which underpins other ecosystem services (Townsenlrasial, T

2010). Anecdotal evidence shows that pyrifera plays an important role in many
commerci al fishery industries such as p Ou
(Anderson, 2011). It also plays an important role through the indirect role as nursery
habitat for invertebrates through the habitat provision service (Win, 2010). The habitat
provision service varies depending on the type of species that uses the kelp forest
ecosystem. Some species are permanent residents while some use the habitat during
crucial stages of development, taking advantage of reduced flow rates for larval
settlement and egg dispersal (Rowley, 1989). Kelp forests are also used as nursery
habitats by many species because of the protection which they provide from predators
(Levin ard Hay, 1996). The habitat provision service provided by kelp will be focussed

on in order to assess whether indirect services are recognised in resource management

and the effectiveness of ecosystem service based approaches in facilitating this.

The roleof seaweed communities in providing habitat and support for higher trophic
levels has been demonstrated in wider literature, further demonstrating the potential of
this ecosystem service to be used to assess the recognition of the connections between
ecosytem services in the researdfandendriesshche et al. (2007) demonstrated that
floating seaweed clumps from the North Sea provide important refuges and feeding
grounds for juvenile fish. Stomach analysis was used to confirm that fish species such as
Cyclopterus lumpusnd Ciliata mustelahave a close spatial affinity with the seaweed
clumps and sizérequency distribution curves demonstrated enhanced growth associated
with feeding on the seaweed clumps. Another study by Bates and DeWreede (2007) finds
that seaweed communities only have no relationship with epifauna richness and
abundance, although the functional composition of seaweed communities is correlated
with invertebrate assemblage structure. These studies illustrate that the structure and
composition of seaweed communities will have implications for epifauna communities
and fish species under certain conditions, which may vary considerably relative to the
seaweed community that is the subject of investigation (Bates and DeWreede, 2007).
Understandinghe environmental variables of the case studies will be necessary to gain

an understanding of the ecosystem services at the sites.
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Management Committee

The management of thd. pyrifera beds of the East Otago Thure by the East Otago
Tailpure Management Committee (EOTMCised ashe first case study of this thesis.

As discussed in section 4.2.2, the management of the site by the EOTMC has been
determined to broadly refleein ecosystem services based approach, which was a key
reason why the case study was chosen. In chap&rarbin depth analysis of the value

and outcomes of this approach, the incorporation into management plans and the use in
decision making is providedit each stage, the amount to which the approach used by
the EOTMC reflects the ecosystem services based approach is briefly discussed, so that
an awareness of the distinction between the approach employed by the EOTMC and the
ecosystem services based @@eh is sustained. The reason for this assumption is that a
case study of a New Zealand coastal environment where the explicit use of an ecosystem
services based approach for resource management could not be identified by the
researcher, so this case studas determined to provide the best possible mechanism

available to study the use of the approach in environmental management.

ndodmY 9aildloftAAKYSYyd 2F GKS 9Lad hdlF3az2 ¢l An

A taiUpure (local fishery) i's a skeyatutory
component of the fisheries settlement redress. The FA 1996 provides for the making of

any area of New Zealand fisheries waters t
customarily significant to i wi or tublapl as
reasons, in order to better provide for the recognition of rangatirafemegéainship and

rights secured in relation to fisheries by Article Il of the Treaty of Waitangi. The Governor
Gener al must decl are the maGoungignaccérdaacet ai Up u
with s175 on a recommendation made by the Minister of Fisheries (MOF) in accordance

with s175s185 of the FA 1996. The MOF must not make this order unless they are
satisfied that the order whidgdetolitinslirdndr t he
that the order is appropriate in regards to the size of the area of water, the impact on
community welfare in the vicinity of the area, the impact on those with special interest in

the area and the impact of the order on fisheries management.

59



Theobjecof the tai Upure which the Minister mus
tai Upure under s175 is to make better provi
the right secured in relation to fisheries by Atrticle Il of the Treaty of Waitangi.0@ u r e

can be applied to areas that have customarily been of special significance to iwi and hapu

as a source of food or for spiritual and cL
is published by the MOF after consultation with the Minister &J ¥r i Af fairs an
hearing of submissions to the office of tfF
relating to the proposal (Ministry for Prim

was formally gazetted in 1999, following an extensive pscef working through

community concerns surrounding the applica
Puketeraki, 2013; Fisheries (East Otago Tai
East Otago that was gazetted for protection is shown in Figure 4.5.

Figure 45:EastOtagoTepur e, KUri tane, New Zeal and app
adverse effects on inshore kelp forests were a concern to appellants in East Otago
Tailpure Management Committee (2013) (Fox, 2009).

The East Ot ago Taaetdapdiessehe voacernspolikidhrei(efders)

of KOt i Huirapa Kki Puketer aki over depl etin
ki Puketeraki, 2013). The East Otago Tai Upu
in 2001 to overseethecarryiopgut of t he principles and obj ec
Huirapa ki Puketeraki, 2013).
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The main tensions surrounding the establis
possibility of leaving the public out of decisions surrounding the management of the
designated taiUpure area and the prospect
wi der community aspirations in the manageme
2013).Hwever, the members of the East Otago Ta
it clear that they exercise rangatirantanga over the East OtagbpTabutedo not
represent the views of KUti Huirapa ki Puk
submissionn relation to the application for Consent No. 2010.198 where the East Otago

Tai Upure Management Commi ttee state that t
community of which MUor | i's one aspect o, i
(OtagoRegionaLounci | , 2013; East Otago Tai Upure M
East Otago Tai Upure Management Committee pu
provide guidance on the management of t he
Puketeraki, 2013).

Theoerarching vision of the East Otago Tai U

contained in the East Otago Tai Upure manag
abundant and accessible fishery inside the
customary, e cr eat i onal and commerci al needs ( Ea

Committee, 2008, p.1). The guiding objectiv
Committee include the establishment of monitoring regimes, the employment of people
who are responsible far he pl anni ng and management of t
programs and the employment of people with the skills to further develop the East Otago
Tai Upureds (East Otago Tai Upure Management
principle that sits behind themaa g e ment of the East Otago Tai
East Otago Tai Upure in a sustainable mann
Committee, 2012)T'hese provisions are analysed further and related to ecosystem service

based concepts in chapter 7.

Oncest abli shed, a committee of management ap
recommend to the Minister the making of regulations uséetion 18@®r section 290r
section 298or the conservation and management of the fish, aquatic lifeaareed in

t he t-wdallfiphery ender s185 of the FA 1996. This is the primary legislative
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mechani sm through which the East Otago Tai U
their vision. Regulations that can be made by the Gow&beroeral under s186ustboth
recognise and provi de f or andthespeaahnaationshipood g a
between tangata whenua and places of importance for customary food gathering.
Recommendation of regulations under s186 is also limited tecommercial good

gathering purposes. In order to impose a restriction on an area of New Zealand fisheries
waters, including those recommended by the management committee, the Minister must

be satisfied that it will recognes and make provision for the use and management

practices of tangata whenua in the exercise of-cwmnmercial fishing rights in

accordance with two considerations under s186A(2); (a) that it will improve size and/or
availability of these speciax (b) that it will recognie a customary fishing practice i

that area. The Minister must also be satisfied that it will not have an adverse effect on the

use and management practices of tangata whenua in the exercise cafimrarcial

fishing rights in accordance with s186A(3).

The East OtManggeméh@omdieehassuccessfully recommended and set

two sets of regulations; the first for set netting on OctoB&0D7 and the second for a

temporary closure and reduction in bag limits for finfish and shellfish on Octd&en0

(Fisheries (Soutltast Aea Amateur Fishing) Amendment Regulations 2010)
(FSAAFAR) . Section 5 of the FSAAFAR (2010)
maxi mum daily number of finfisho and cont a
possession of more than 10 finfishinthetstuer n part of the Tai Upur
the s3AB occurs when more but not 3 times more than the daily maximum number are
taken.Section6DB of the FSAAFAR (2010) establishes a restricted take of not more than

5 pUua from t he E aldnitsth® taking of ki soia bhaximunedaily s 6 D C
number of 10 and s6DD limits the taking of shellfish to not more than 50. The regulations
also include the prohibition of the taking
period. The FSAAFAR 2010 regulatis also revoke s3E(2) which controlled the use of

unattended set nets within the Tai Upure.
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The appeal process in the Environment Court of New Zealand (Enviroi@oart of

the decision of the Otago Regional Council (2011) to grant Coastal Permit 2010.198 to
Port Otago Ltd. to carry out dredging as part of the Next Generation channel deepening
project by the East Otago Thure Management Committee (EOTMC) and other
appellants is the second case study of this thesis. An Environment Court appeal is lodged
under s120 of the Resource Management Act 1991, which provides parties with the right
to appeal to the Environment Court in relation to the decision of a consbatiguon

an application for a resource consent (Quality Planning, 2016). The process of an appeal
through the Environment Court often involves a-pearing conference to ensure
preparations are efficient, fair and ordered in Court proceedings and med@tiality
Planning, 2016). Submitters must formally lodge notice under s274 of the RMA 1991 to
be involved in the proceedings (Quality Planning, 2016).

As for case study 1, an approach that closely reflects an ecosystem services based
approach is exam@d in case study 2 because of the lack of availability of a case study

of a New Zealand coastal planning process where the ecosystem services based approach
has been used explicitly. Research of legal databases revealed that are many examples of
the holisic and connected approach to understanding ecosystems which is embedded in
the ecosystem services concept (Ash et al., 2010; Greenhalgh and Hart, 2015). For
example, inWaikato Regional Council v TransfieRervicedNZ) Ltd Harland J. made

clear reference to the downstream impacts from the uncontrolled release of sediment from
an upstream source. However, very few explicit references to ecosystem services have
been madein East Otago Tdipure Management Committé2013) the submitters refer

to the 0ecolMmriferailexpertavitnass stabements, providing evidence

that an approach similar to that which recognises ecosystem services has been used
(Hepburn, 2011). The integration of multiple components ofetm&gronment in the

appeal process provides further support that an approach similar to that which recognises

ecosystem services has been used.
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Port Otago applied for CoastalPéerm 2010. 198 as part of the 6
which was planned to carry out a substantial capital works project to deepen the Port
Otago channel (Bell et al., 2009). Port Otago sought to deepen the channel to 17.5m below
Chart Datum in the offshom@pproach channel and to deepen the main Harbour channel
from Port Chalmers to Harrington Point to 15m below Chart Datum for the Next
Generation project (Bell et al., 2009). The final channel design required a yield of
7.06Mn? of dredged sediment to be disposed (Bell et al., 2009). The activity was classed
as a discretionary activity in the Regional Plan: Coast and required a coastal pastit (
Otago Talpure Management Committe2013). The project was driven largely by
ecoromic incentives, with the aim to allow for larger container and cruise ships to arrive

in the port and for the aggregation of cargo at key ports and at a cost of $30 NZ million
dollar for the operation (Port Otago Ltd., 2015). Otago Regional Council (8@dided
Coastal Permit 2010.198 in 2010 pursuant to section 104B of the RMA 1991 which
provides consent authorities with the ability to grant consent for a discretionary-or non
complying activity after a hearing process had been carried out. Coastal F&tthil98

was granted in conjunction with Coastal Permits 2010.193 and 2010.195.

The capital works that were proposed to be carried out by Port Otago Ltd. can be divided
into two major components. Incremental capital works involve dredging and ancillary
works in the Otago Harbour using trailing suctions dredges and grab dredge or back hoes.
Incremental works also involve maintenance dredging that is not permitted in the
Regional Plan: Coast (Otago Regional Council, 2012) and require resource consents for
the disposal of the dredged material. Major Capital Works are any kind of dredging or
ancillary works in the Otago Harbour that are not incremental capital works or part of the
Maintenance Programme. The maximum capacitynofemental capital works is no

more than 1.45 million cubic metres and the maximum capacity of any dredge used for

major capital works shall not exceed 11,000 cubic méBek et al., 2009)

Coastal Permit 2010.198 provided Port Otago Ltd. with consent to deposit up to 7.2
million cubic metres of dredged material sourced from the Otago Harbour for the purpose
of deepening and widening the Lower Harbour channel and the Port Chalmers swinging
and berthing area (Otago Regional Council, 2013). Coastal Permit 2010.198 also sets out

conditions for the use of site Alpha Zero (A0) for the disposal of sediment dredged from

64



Otago Harbour. The Otago Harbour area where the activity was proposed to take place is
shown in Figure 4.6 (Coe, 2012).

Figure 4.6: Otago Harbour approximate area where Port Otago Next Generation
channel deepening project was proposed to take gface, 2012).

The conditions were imposed on the consent by the Otago Regional Council pursuant to

s104B (b) of the RMA 1991Fast Otago Tdipure Management Committe2013). The

disposal site for dredging that was stipulated on the consent was, Alpha Zero (AO0) is

located in the Pacific Ocean, approximately 6.3 kilometres north east of Taiaroa Head, a

circle with a 1 kilometreradus centred on WGS 84 45A 44Nj 8
2000 4932950N 1428763E) and to a minimum depth below 25m chart daistrQtago

Tailpure Management Committe2013). The location of site AO is shown in Figure 4.7

(Port Otago Ltd., 2016).
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The conditions of the physical environment are an important factor in determining the
behaviour of the deposited sediment. The environmental conditions of AO are
documented in detail by De Lange (2012) including swell periodk daepwater
wavelengths. Wave modelling that was carried out to assess the environmental impacts
of the 15m dredged channel option with the terminating bed level of 17.5m Chart Datum
defines two main receiving environments for the dredged sediment (Bal| 2009).

The first is the Otago Harbour block which is 21km long and 46krarea, with a tidal

range of 1.2m mean nedide and 2.0m spring tide. The second receiving environment
for dredged sediment is the Otago Heads shelf, which extends frons@apeers south

up to Green Point at the northern end of Blueskin Bay to a 30m depth contour. Wind
generated currents and the Southland current dominate this area while tidal currents are
quickly dissipated. Chapter 6 analyses in further detail how tlaesers influence the
deposition of sediment in the kelp forests nearby and how an ecosystem services based

approach could be used to understand this.

The monitoring and management of the Otago Harbour in relation to the proposed
dredging extends to a widarea than the sediment plume sites. Turbidity monitoring is
proposed to take place within a 20m boundary of sites ranging from the Upper Harbour,
the Aramoana Ecological Area and Harbour Seagrass Beds (Port Otago Ltd., 2012). The
locations where offshormonitoring, including monitoring of turbidity and kelp forest
monitoring sites will take place are shown in Figure 4.7 and demonstrate the extent of the
site area which will be monitored in relation to the dredging (Port Otago Ltd., 2016).
Turbidity monibring is proposed to take place for a minimum of six months following
the beginning of Incremental Capital works. Biological monitoring surveys and
bathymetric surveys are also proposed to take place in the wider area in relation to Project
Next GenerationChapters 7 and 8 provide further analysfi©iow well recognised and
monitored the biological environment was in the process and subsequent to the consent

being granted

Coastal Permit 2010.198 was subject to 37 conditiBast(Otago TalpureManagement
Committee 2013). Condition 7 requires Port Otago to prepare an Environmental
Management Plan (EMP, 2012) prior to exercising the consent. The contents of this plan
were to include details about the proposed monitoring of the site in acconddhce
conditions 9, 18 and 36 for Major Capital Works and Incremental Capital Works and a

description of the methods to be implemented to manage the disposal at sEa#O (
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Otago Talpure Management Committe2013). Among this set of conditions was also

a requirement for baseline monitoring (C9), requirements for consultation to be carried
out with KO Tahu (C11) and the requirement for a Technical Group to be established
with functions specified within condition 12. Other conditions provided for standard
consent processes under the RMA 1991, including providing the consent authority with
the ability to serve notice to review the consent conditions within 3 months of the

commencement of the consent.

Port Otago produced a Draft Environmental Managememt iRl2012 in response to
Condition 7 of Coastal Permit 2010.198. The EMP (2012) describes actions that would
be taken in relation to events that occurred as a part of dredging, the dredging
methodology and provides a detailed Monitoring Plan, list of ksitipns and an outline

of the approach taken to stakeholder engagement, as required by the consent conditions.
Part 10 of the plan outlines the four main components of the Next Generation Project;
Deepening and widening the Otago Harbour channel, digpoasadge material at sea,
construction a multipurpose wharf platform and placement of a rock revetment to support
berths.

The East Otago Tai Upur e M@ undugtey @euncll LtdCo mmi t t
P Umac 5 Inc., New Zealand Federation of Commergisherman Inc. and the Otago

Rock Lobster Industry Association Inc brought an appeal against the decision of the

Otago Regional Council to grant Coastal Permit 2010.198 in 2013 under s120 of the
Resource Management Act 1991, which provides parties wathight to appeal to the

Environment Court in relation to the decision of a consent authority on an application for

a resource consent (Quality Planning, 20T®)e contentious issue that was brought to

the Environment Court surrounding the consent waseliation to the desires of the

appell ants to avoid O6any discernible advel
particul ar t he kEast®tago ddipare Managemert Cammitead  (

2013, p.2). The Environment Court sought to clarify howddress this issue in the

conditions of consent 2010.198. Four expert witnesses were called upon to provide

evidence and assist the Court in determining this issue.

The appeal decision and the Environment Court process under s120 of the RMA 1991 in
relation to Coastal Permit 2010.198 are used in this research as the planning process in

which to evaluate how ecosystem services may be able to be used to enhance the
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recognition of possible adverse impacts on the kelp forest ecosystem, which will be
discussedn further detail in chapters 5, 6, 7, and 8 (Quality Planning, 2016). The
evidence statements of these experts will be assessed in this research to tease out where
the ecosystem services concept has been incorporated into the evidence statements.
Where idatified, the values of using this approach and the outcomes of employing this
approach for the decision and the coastal outcomes of the decision will be assessed. This
will answer the third research question of how best to incorporate ecosystem services
asessment into decision making processes, ultimately answering the question of whether
ecosystem services can be applied as a concept to improve coastal management decision

making and outcomes in New Zealand.

4.5: Conclusion

The East Otago Tai Upure provides a site thr
ecosystem services based approach to coastal management can be examined. Preliminary
research findings show that the approach taken ttsvdre management of the site

broadly reflects an ecosystem services based approach to management. There are a
number of ecosystem service providers at the site. This research will foRupwprifera

because of the crucial role it plays as an autogeatiitdt provider in the East Otago

Tai OUpure coast al ecosystem. The management
Tai OUpure Management Committee and the power
The use of an ecosystem services based approach in aoriEneital Court process

relating to the decision on a resource consent will also be examined through analysis of

the East Otago Talpure Management Committe€013 case. This case study is

consistent with the first case study because the impacts on thet lpmbviding role of

M. pyriferaof t he East Otago Tai Upure from the di

the Port Otago Ltd. Next Generation project were the main point of contention in the case.
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Chapters: Valueof Ecosystem ServicBasedApproach to
Coastal Management

5.1: Introduction

Chapter 5 presents the results and discussion in relation to research question 1: what is

the value of using ecosystem services for coastal management and decision making (Fig

3.1)? The research questisrused taestablish if there are benefits to using an ecosystem

services based approach for coastal management. The results of the ecosystem services

of the East Otago Tai Upure are first prese.l
question. Thiss followed by a discussion firstly in relation to environmental management
through the case study of the East Otago T
and the approach to management applied at the site. It is answered secondly in relation to
thecasstudyofEast Ot ago Tai Upure Management Commi
[2013] 58 ENV 1, with a particular focus on the way that ecosystem services based

concepts were employed throughout the Environment Court process by the appellants.

Ecosystem sereies are the O0direct and indirect be
natur al environment o6 and are divided into
regulating and cultural services (MEA, 2005). By definition, the ecosystem services
concept integrate human and environmental systems and draw connections between
different components of the environment (Fisher et al., 2009; Townsend and Thrush,
2010; Boyd and Banzhof, 2007). Chapter 5 reinforces the theoretical definition of
ecosystem services that Hasen developed, identifying the main value of ecosystem
services as being the ability to provide for the recognition of connections between human

and environmental systems and between components of the environment through the
synthesis of primary and sedary research results including key informant interviews,
observations and minute analysis of the EOTMC meetings. The case skait ftago

Tai Upur e Manage me is tised@mbnngtiege fineliegs iat@ thelc@njext

of the process of appealirggplanning decision in the Environment Court, forming a
discussion around whether the use of ecosystem services throughout the processes has

value.

Through identifying the value of the use of the ecosystem services concept in planning

and resource managentin the case studigshapter Sultimately seeks to develop an
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understanding of the valuable aspects of the ecosystem services based approach that
should be brought intoatural resourcplanning and managementernationally and in

New Zealand.

52wSadz a4y 902aeaiusSyYy {SNBAOSa 2F GKS 91 a

Ecosystem services assessments measure the benefits that humans can derive from
ecosystem processes and functions (Luisetti et al., 2011a.). Although performing an
ecosystem services assessmentefthEast Ot ago Tai Upure was no
this research, key ecosystem services that related to the site were recorded as they were
raised throughout the research and categorised according to the ecosystem service
frameworks of Macdiarmid et a(2013) and Townsend and Thrush (20t®Dprovide a

basis for the subsequent assessment of the research qudstbasld be noted that no

systematic ecosystem services assessment methodology was adopted for the analysis,
although a range of methods wdube available for further research that have been
developed specifically for New Zealand coastal environments. (Van Den Belt and Cole,

2014; Farber et al., 2006). In this research, the ecosystem services of the East Otago

Tai Upur e wer e arahgerotmethadetdat wele enoployedh to answer the
research questions, as explained in chapter 3. The results of this analysis are presented in
Tabl e 5. 1. A wide range of environment al o
the surrounding environmentere identified as providing ecosystem services. Three

services were identified as being provided by the wider environment, four services from
various species from the coastal ecosystem and two ecosystem services specifically
provided by theM. pyriferaatthe site directly through the research. Section 5.3 of this

research provides a discussion of the particular ecosystem services that were observed at

the site in relation to the research objective and key research questions.

The ecosystem service categangh the most ecosystem services identified at the East
Otago Tai Upure through this research was t
services were identified through the analysis of a range of document types and interviews
(Table 5.1). Most cultral services identified by Macdiarmid et al. (2013) in their coastal
ecosystem services framework (Table 2.1, chapter 2) were present, with the exception of
watchable wildlife. Two ecosystem service categories had the lowest quantity of
ecosystem servicex the East Otago T@iure; the supporting and regulatory ecosystem

services category, which each had 1 identifiable ecosystem service at the site (Table 5.1).
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This reflects coastal and marine ecosystem services frameworks which also contain the
lowest number of ecosystem services for the supporting category (Townsend and Thrush,
2010). The quantity of only 1 regulatory service is also much smaller in comparison to

the quantity of 12 regulatory coastal ecosystem services contained in the ecosystem

serviceframeworks of Macdiarmid et al. (2013) and Townsend and Thrush (2010).

The finding of only 1 regulatory and supporting service compared to the 12 identified by
Macdiarmid et al. (2013) and Townsend and Thrush (2010) may reflect the predominant
use of quatative research techniques in this research. A study of the adequacy of
guantification of ecosystem services by Boerema et al. (2016) shows that regulatory
services are the most readily quantifiable ecosystem services, supporting this conclusion.
The findng may also reflect the indirect nature of regulatory services, which makes them
less readily identifiable through these techniques (MEA, 2005). Developing methods to
determine the magnitude and value of ecosystem services and the contribution of
individual ecosystems to national values has been identified as a critical area of research
that requires further attention by multiple ecosystem service researchers (Macdiarmid et
al., 2013; Boerema et al., 2016).
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Table5.1:Ke y

ecosystem

ser vi

ces

I d &he ecoslystem d

at

service and the component of the environment that the ecosystem service relates
to are shown. The framework that the categorisation based on is also shown, as
well as how the seiwe was identified through this research.

Service at | Service in Coastal Service Environmental | Identification
East Otago | Framework | Ecosystem | Type Component Source
Tai Upu Services
Framework
Sense of Inspirational | MacDiarmid | Cultural East Otago 1 Key
Place Value etal., 2013 Tai Upur Informant 1
Educational | Educational | MacDiarmid | Cultural East Otago 1 Minute
and and etal., 2013 Tai Upur Analysis
Scientific Scientific 1 Key
Research Research Informant 1
Foci Foci
Customary | Cultural Townsend | Cultural East Otago 1 East Otago
Managemen| Heritage and Thrush, Tai Upur Tai Upu
Value 2010 coastal species Managemen
Plan (2008)
1 Flack (2011)
Observation,| Recreational| Townsend Cultural East Otago 1 Key
recreational and Thrush, Tai Upur Informant 2
activities 2010 andM. pyrifera 1 Site
observations
Carbon Carbon MacDiarmid | Regulatory| East Otago 1 Secondary
Uptake capture and | et al., 2013 Tai Upur research
sequestratior brown articles
macroalgae
Customary | Wild Food | MacDiarmid | Provisional| East Otago 1 East Otago
harvesting et al., 2013 Tai Upur Tai Upu
coastal species Managemen
Plan, 2008
Commercial | Food Townsend | Provisional| Rock lobster, 1 Expert
Harvesting | Provision and Thrush, pUua, c witness
2010 statements
Habitat Habitat Townsend Supporting| East Otago 1 Expert
Provision Structure and Thrush, Tai Udur witness
2010 pyrifera statements
Note: Expert witness statements are flera st Ot ago Tai Upur e

(2013)

5.3: Discussion: Value of Using EcosySieriices Based Concepts in Case Study

MY

al ylr3SySyi

5.3.1: Introduction

27

0dKS

9l ai

hil 32

Manage

¢ I A n LJdzZNE

Section 5.3 presents results and findings for case study 1: The value of ecosystem services

based

approaches

for

t h

e me, thraugletimeesynthesi® f

t

of key informant interviews, observations and minute analysis of the EOTMC meetings.
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The ecosystem services present at the site are determined first, so that the value of
recognising and providing for the ecosystem services inméeagement of th&ast

Ot ago Tcanib&gstablished. There are a wide range of ecosystem services from all

MEA (2005) categories found to be present at the site, which are provided on a range of
tempor al ad spatial s c avirommentoThe main ecosgstemt Ot a g
services include; inspirational and sense of place, customary harvesting and habitat

provision.

As stated in section 4.3, chapter 4, the assumption that an approach similar to an
ecosystem services based approach has bedadppthe study site is adopted in this

research in order to study the use of the ecosystem services based approach to coastal
management in New Zealand broadly. Furthermore, establishing the recognition and
presence of ecosystem services at the sifgshtel support the use of the East Otago

Tai Upure as a case study of the ecosystem ¢
value that recognising and providing for these ecosystem services through an ecosystem
services based approach to management aysteon services based approach to coastal

management can then be drawn from the case study.

In particular, the ability of the ecosystem services based approach to illustrate connections
between humans and the environment and the connections betweemrapuial
components is demonstrated. This section helps to address how ecosystem services based
approaches can be incorporated into the RMA 1991 planning framework, by showing that
the flexibility should be built into planning frameworks and environmeetaslation to

provide for a holistic approach to resource management which recognises the inherent

connections between ecosystem components.

pPoduY /2L adltf 902a2aiGdSY {SNBAOSaE 2F GKS 91
Environment

Results of this researcbvealed that a wide range of cultural services are recognised in
relation to the East Otago Tai Upure kelp b
Cultural services are the nonaterial ecosystem services which people derive from the
environment (MEA 2005, Tabl e 5.1) . For exampl e,
community representative on the EOTMC, identifies inspiration and a sense of place as

an i mportant service associated with the Ea
the Talpure is locaté (Table 5.1), stating:
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This place there is something about it
what 6s i mportant, and just the way the
where you can be at home, or a place that you can have a family, or a place that y
wel come people to be part of your wor |l c
Informant 1).

€y
p |

Observations of the use of t he East Ot ago
reinforced that there are a wide range of cultural ecosystem services presenttiatiiden

by users of the site. Educational foci is one of the key cultural services identified in
ecosystem services frameworks (Macdiarmid et al., 2013; Townsend and Thrush, 2010).

The East Otago Tai Upure i s act histeeyloftheused as
use of the site for school group Vvisits sin
example, in May 2010 the Tai Upure Committee
a Hui held by Enviroschools for students from South Islantt Bzhools (East Otago

Tai Upure Management Committee, 2010a) . Key
University of Otago Marine Science Department use the site, conducting regular
educational visits and field research at the site and using the Puketeraki &daa place

to communicate research findings to the wider commuBigygnd Orokonui, 201Xl

1). The strong presence of the educational ecosystem service at the site demonstrates that

an ecosystem services based approach to management is presenEast ti#ago

Tai Upure and also demonstrates the benefit:

approach to coastal management.

There was a very strong and clear recognition of the customary importance of the East

Ot ago Tai Upur e selybeeattribufet o the facatnat tme @stablisHmenk

of the TaiUpure was drliwaen( élydetrhse) doefs i K tsi
Puketeraki to manage depleting pUua stocks
2013). The presence of the ausiary value ecosystem service is best exemplified through

the inclusion of an extensive I|ist of mahir
and Puketeraki, which sets out the culturally important species within the East Otago

Tai Upure wi t@tiamgd hPaiEGpsur e Management Pl an
5.2. Mahinga kai resources recognised at the site include a range of fish, marine mammal
andseaweed¢ Tabl e 5. 2). Al | mahi nga kai resour ce
them, further demonstiag their cultural importance. It is evident that those who manage

and use the East Otago Tai Upure site attac

understand the importance of managing the site to support these values.

75



Table 5.2 MahingaKaire sour ces of K Kekenpbis pretect®dwiderthe r a k i
Marine Mammals Protection Act 1978 and is recognised as a taonga species under
theNgni Tahu Claims Settlement Act 1998. Pipi, Tuaki and Tuatua are identified
as Customary FiSpheii eessdo  AuSthdshul Gldins b Ng
Settlement Act 1998. Karengo is recognised as a canmmercial species under
the NgJ Tahu Claims Settlement Adi998 (adapted from East OtagaT Up ur e
Management Plan, 2008)

Resource Name

Ika (Fish) Maka( barracout a), HUpaku (gro
cod), PUtaki (flatfish), F
Moki, Pau (wrasse), Inaka (whitebait), Kanakana

Marine Kekeno (NZ fur seal)

Mammals

MahingaKai |Pi pi, PUua, Ku@ygrean mussel)aTydkii(ceckld

Tuatua, Tio (oysters)

Seaweed Karengo (red sea lettuce)

Table 5.1 shows that the supporting and regulatory services are also recognised at the

Tai Upure siteEadgtor OttagmplTai Upwmr e (2M8nage men
Hepburn (2011) made clear referenceMo pyrifera of the East Otago Tdbure as
Acritical habitat to supportéfisherieso, !
literature (Levin and Hay, 199¥andendresshche et al., 20@nd Win, 2011). The value

of the habitat supporting role M. pyriferawas emphasised by other expert witnesses in

East Otago Tai Upur e (2013)who asl coenmércialrdenests in t e e

the marine ecosystem. Executive Officer of the Otago Rock Lobster Industry Association

and New Zealand Federation of Commercial Fisherman representative Gilmour (2011)
identifies kel p for est srroakslobdiersmplempghasised f or
that a core principle of the Otago Rock Lob
habitat i's the foundation of [t he] i ndustr
(2011) and Gilmour (2011) used an ecosystem sssviased approach to connect the

habitat provision services ®f. pyriferawith the benefits for other components of the

marine ecosystem. The observation that these supporting services are recognised by
coastal managers and uesthatmdirecfecosystem séraded)p ur e
as well as the direct ecosystem services referred to above, are valued by the users and

managers of the Tai Upure site.
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Finally, a range of provisioning services are recognised in relation to the East Otago

T ai U pte and thessurrounding environment (Tablg). Provisioning services are

direct ecosystem services that are exploited for human use as food or other material
resources (MEA, 2005). In particular, fish and other marine species such as clams and
crayfish ae harvested for commercial purposes in the surrounding area (Belton, 2011,
Gilmour, 2011). Provisioning services are defined as exploitative by the MEA (2005).
Despite this, the commerci al users of the .
likely to have a deeper understanding of the ecosystem than those who do not engage with

the site. Beatley's (2014) concept of citizen scientists supports this finding because it
explains that connecting citizens with the resource, species and habitats theyarg wor

with as integral to sound coast al manageme
anecdot al evidenceod to support scientific
sediment and the presence of kelp forastskE a s t Otago Tai Upure M
Committee(2013). The prevalence of provisioning services identified in relation to the

Tai Upure and the surrounding environment ir
area but also that the area is likely to be viewed and managed from an ecosystas ser

based perspective.

5.3.3: Values of Ecosystem Services Based Approach for Management of the East Otago
CFANnLIZNBE YR { d2NNRdzyRAYy3a 9YDBANRYYSyY

l denti fying ecosystem services at the East
answer research gsteon 1 by revealing the presence and use of the ecosystem services
based approach at the site and providing a basis for analysing the valuable aspects of the
ecosystem services based approach for managing coastal environments. Through case
study 1, it isapparent that ecosystem services based approaches to coastal management
allow the connections between humans and the environment to be recognised. This was
also revealed as a fundamental part of the ecosystem services concept through the
literature review(Boyd and Banzhof, 2007; Townsend and Thrush, 2010; Fisher et al.,
2009). Identifying the dependencies of human wellbeing on the environment was
identified as one of the primary ways that ecosystem services assessment could be used
by Kittenger et al. (200) in the study of the social and ecological impacts of the Three
Gorges Dam, China. It is also apparent that the ecosystem services based approach can

be used to understand the connections between environmental components.
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The use of the ecosysteservices based approach to highlight connections between

humans and the environment is demonstrated most strongly in the cultural ecosystem
services that are recognised and the identification of the site as an important educational

space which can be usaalfacilitate connections with natu(@able 5.1) For example,

Key I nformant 1, KUritane community repres
engagement with the Tai Upure environment i
something thatisactualyoi ng t o mean something to someo
acknowledging the studentdés research 1 s nAfe
further the effective management of the Tai
of feedbacks betvesn human contributions to managing the environment and the
contributions of the environment to humans in relation to the value that students gain

from using thesite, which aligns with the abilities of the ecosystem service concept to

connect humans anddin environments discussed in previous studies of ecosystem
services (Ash et al., 2010).

The ecosystem services that are identified at the site also demonstrate how ecosystem
servicesbased approachesan be used to understand connections between differen
components of the environment. This is best demonstrated through the example of the
evidence statements of Hepburn (2011) and Gilmour (2011). Hepburn (26xi1)
identifies the habitat supporting serviceMbf pyriferaand Gilmour (2011) connects this
serviceto facilitating the provisionatommercial harvestingenice provided by the rock
lobster Connecting these services parallels the model of ecosystem services constructed
by Fisher and Turner (200&ig. 2.3, chapter)2which portrays intermediate and final
services as distinct from the benefits which the services generate. In this case, the habitat
supporting role is the intermediate service and the lobster recruitment is the final service.
The benefit is the provisioof lobster as a food source and a commercial product. This
type of service is also recognised in generic New Zealand marine ecosystem service
frameworks as of high importance nationally, as demonstrated by the estimate that New
Zealand coastal environmenprovide important ecosystem servicgsa value of
approximately$357 US billion per year (MacDiarmid et al., 2013he connections
between different components of tharineenvironment are able to be identified through

the use of the ecosystem sergit@sed approach.
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5.4: DiscussionValue of Using Ecosysté&arvices Based ConceptEase Study
HY 9YGANRBYYSY( [/ 2dzNI | LIISEE LINRPOS&aa Ay ¢
(2013)

5.4.1: Introduction

Section 5.4 presents results and findings of the shgly of the value oécosystem

services based approaches in the process oEthes t Otago Tai Upure M
Committee (2013Environment Court hearinghrough the analysis of expert witness
statements and Environment Court materials. Building on the findings from section 5.3,

it is found that expert withesses portray connections between humans and the
environment and the connections between different poonts of the marine
environment through the use of ecosystem services in expert witness statements. The
ecosystem services based approach is found to be able to be utilised in the appeal of a
resource consent decision in the Environment Court as a wiigldfghting possible

losses of ecosystem services and impacts on humans to dewaens, acting as a
possible way to draw attention to the need to make decisions which promote management
which provides for the ecosystem. As outlined in section 4.dptéh4, the Environment

Court appeal process is treated as the planning process that is investigated. It is also
assumed that an approach very similar to the ecosystem services based approach has been
used by appellants, based on reference made to thegiead and other environmental

values of the environment subject to consideration in the case.

5.4.2: Ecosystem ServideentifiedA y 91 &G hdGlF 32 ¢l AnLWz2NE al yI 3
(2013)

To determine the value of using ecosystem services based approabkedsrimironment

Court setting through the case study offhe st Ot ago Tai Upure Manage
(2013)the nature of the ecosystem services based arguments that were used must first be
established, to support the use of the Environment Court prasesgase study of the

ecosystem services based approach to management. Section 5.4.2 will set this out before
presenting a discussion on the main values of using the ecosystem services based
approach in the Environment Court case to appeal the decisitie @tago Regional

Council (2011) to grant Coastal Permit 2010.198 pursuant to section 104B of the RMA

1991.
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Hepburn (2011) demonstrated an understandingMofpyrifera from an ecosystem

services based approach in the evidence statement pregetiiedEnvironment Court

by drawing connections betwedwl. pyrifera and other environmental components.
Although no direct reference was made to ecosystem services, Hepburn (2011) made
reference to t hel pyrdecad ho ¢ ihe a |6 wy aredn e t@horadsut gahl
the provision of refuge habitat and food for other coastal species that are recognised as
having customary i mportance at the East Ot .
cod and moki (Table 5.2). Visualising the placévbfpyriferawithin the wider marine
ecosystem demonstrated an approach to management which aligns closely with
ecosystem services because connections were drawn over a wide spatial scale between
environmental components of system that is being managed (Boyd and Banzhpf, 2007
Townsend and Thrush, 2010; Fisher et al., 2009). The marine ecosystem and the
connections to other environmental components as portrayed in this statement are shown

in Figure 6.1, chapter 6, which shows hdiv pyrifera provides a range of indirect
ecosytem services to support the provision of direct ecosystem services by other marine
species (Levin and Hay, 1998andendriesshche et al., 20@7d Win, 2011).

East Ot ago afementPammigee dhaimadU tHuirapa ki Puketeraki
r Taka representative on the EOTMC Flack (2011) drew connections beivgsrifera
and human wellbeing in the expert witness statementEf@r s t Ot ago Tai Up
Management Committee (20118)y emphasi sing the i mportance
area as a mahingaik(customary food gathering) site, stating that:

The area of the tHbure has been a place of importance for tangata whenua (people

of the land) ever since our ancestors set foot on the land, many of the coastal place
names related to the food resourcas be found there (Flack, 2011).

Drawing these connections between humans and the environment has also been
demonstrated through previous research as an integral part of management and planning

of a marine ecosystem from an ecosystem services baseddp@fdatenger et al., 2010;

Ash et al., 2010). Both Hepburn (2011) and Flack (2011) make reference to a range of
ecosystem services iBa st Otago Tai Upur e (208nwhigke me nt C
demonstrate connections between humans and the environment anohresewial

components, supporting the presumption that an approach similar to the ecosystem

services based approach has been employed by the appellants in the case study.
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Several expert withesses also drew attention to the provisional services provided by
pyrifera, particularly the commercial importance (Macdiarmid et al., 2013; Gilmour,
2011; Anderson, 2011). For example, Executive Officer of the Otago Rock Lobster
Industry Association and New Zealand Federation of Commercial Fisherman
representative Gnour (2011) states that:

Over the last 30 years the demise of kelp and hard rock habitat on the Otago coast

I's directly responsible for the dramatic
owing to the loss of habitat (Gilmour, 2011).

Building on this, EOTMC local commercial fishing and recreational representative
Anderson (2011), described how the rock lobster life cycle relies on the kelp,
demonstrating a full understanding of the relationship between the kelp and other species
in the environment andhé likely impacts this will have on human wellbeing, as well as
the impacts that human activities may have on this service. This is best exemplified in the
following statement:

If the Macrocystisbeds were to disappear then the impact on that marine system

would be huge, so would the impact on rock lobstéramnd kina fisheries and all
fish species that are dependent on that habitat (Anderson, 2011).

There is strong evidence to suggest an ecosystem services based approach has been

employed throughout éhcase by the appellants.

5.4.3: Values of Ecosystem Services Based Approach for Environment Court Processes in
91ad hdl 32 ¢FAnLIz2NB alylr3asSYSyid /2YYAUGSS oH

It becomes apparent through this analysis that the use of ecosystem services in the
Environmen Court case to appeal the decision of the Otago Regional Council (2011) to

grant Coastal Permit 2010.198 pursuant to section 104B of the RMA 1991 provides a

very similar value as it does in the context of the management oftsetE Ot ago Tai Up
examinel in casetdy 1, section 5.3: bringing to the attention of the decision maker and

the respondents the connections between humans and the environment and environmental
components. Additionally, it demonstrates that ecosystem services can be usedyo identi

the flow on effects for the ecosystem from the impacts which humans have on their
environment and to emphasise the value in conserving the environment to protect these
services. Furthrenore, ecosystem services has been shown to be ableusethen this

context to allow technical, local and commercial perspectives to work together around

81



shared values towards a common outcome which is sought in the coui€oasell et
al., 2008)

Similar connections between ecosystem services have bewn shbe recognised by a
limited number of submitters from the general public early in the process of the consent
application (Otago Regional Council, 2011). Analysis of submissions made to the Otago
Regional Council (2011) in relation to the decisionwhehether to grant shows that 2
submitters identified the oO0trickle down
destruction of a v@4asaehsbns forsstibmitting insoppositiane 6
of the consents being granted (submission 34, hd1182). Other submitters opposed
Coastal Permit 2010.19%&sed on the indirect impact that the sediment will have on the

kel p, having a oO6blanket effectd (submissi

e

f or

on

wi || O6rui nd t he kesthathdreeiglseme uddéerstasmding ef bothrithe t r a

effects of the sediment and services that may be lost in the general public, as well as the
expert witnesses with relationships to t
Court case.

Compared to keyeview findings, there was less emphasis on the site specific nature of
ecosystem services and the breakdown of the ecosystem into component parts, suggesting
that the ecosystem services based approach may provide less specific information than
previous reearch has suggested (Townsend and Thrush, 2010; Fisher and Turner, 2008).
It also becomes clear that the ecosystem services based approach can be used to
understand the connections between human impacts on a single component of an
ecosystem, the flow onffect this may have on other parts of the ecosystem and the
subsequent impacts on the ecosystem services which humans rely on from that ecosystem,
supporting the suggestion that ecosystem services can build connections across a range
of scales. This coulttad to an enhanced ability to achieve sustainable management by
facilitating an integrated understanding of the ecological and human aspects of the

environment, which are referred to in s5 of the RMA 1991.

5.5: Conclusion

In section 5.2 and 5.3 it is shown that there are a wide range of ecosystem services which
are recognised and actively provided for

environment, including educational services, recognition of the customauficgigce
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of the environment and the underlying habitat provision role played.pyrifera The

value of using an ecosystem services based approach to identify and provide for these
services at the East Otagdldpure site is found to be that an understanding of the
connections between humans and the environment and environmental components within
the ecosystem is generated. The ecosystem services based approach to management
promotes a form of management whicbydes for the connections between humans and

the environment and within environments by drawing attention to the benefits that
humans derive from the environment, in accordance with the MEA (2005) definition of

the ecosystem services concept. The idieatibn of the recognition and presence of
ecosystem services at the site supports the use of the case study to investigate the

ecosystem services based approach to coastal management.

The analysis of the use of the ecosystem services based approach in the process of
appealing a resource consent in the Environment Court it thes t Otago Tai Up
Management Committ¢2013) in section 5.4 supports theimBnding of chapter 5: that

the key value of the use of the ecosystem services based approach in coastal management

is to understand connections between humans and the environment and environmental
components. Chapters 6, 7 and 8 will build on this figdhrough a discussion of how

the use of ecosystem services based approaches in the environmental management
approach taken at the East Otago Tai Upure
influences decision makers and the outcomes of coastal managewgisitnde Chapter

6 will present results and discussion to answer the research question 2: Does the use of
ecosystem services based management lead to improved outcomes for the coastal

environment?
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Chapter6: Results and gssion: Outcomes of Ecosystem
Services Based Approach to Coastal Management

6.1: Introduction

Chapter 6 presents results and discussion in relation to research question 2: Did the use

of the ecosystem services based concept in the context of the case studies result in
improved outcomes for the coastal environment (Fig. 3.1)? It will also sedbtimithe

wider research objective to determine if the use of an ecosystem services based approach

can better enable sustainable management to be achieved under the Resource
Management Act (RMA) 1991 chapter 5 has identified that a wide range of ecosystem
services are provided by the East Otago Tai (
also been shown that a key value of the ecosystem services based approach to
management is that it can be used to understand connections between humans and the
environnent and connected components of the environment. The findings in chapter 5

will be built on in chapter 6 by drawing on a range of primary research results to assess
whether the use of the ecosystem services based approach resulted in achieving
sustainablenanagement where it has been applied in relatidhetananagement taking

place in casetady 1 atthe Eat Ot ago Tai Uputudy2mmethtontben f or
the appeal process for resource consents in relatitnats t Ot ago .TThe Upur e
resuls of the linkages between the pyriferacoastal ecosystem will first be presented,

followed by a discussion of the research question in relation to the two case studies.

The assumption that each case study broadly employs an ecosystem services based
appoach is again employed in order to generate research findings. Support for the
assumption for each site has also been provided by the identification of ecosystem
services in each case study and the recognition of these through the management and
court apeal procesdn section 5.3.2 and 5.4.2. Overall, tbetcome of using an
ecosystem services based approach that connects across humans and the environment in
coastal management is shown to be the strengthening of social bonds to better manage
the environmet and achieve the sustainable management purpose of the RMA 1991. The
key outcome of using an ecosystem services based approach to connect across
environmental components is shown to be the enhancement of coastal management that

recognises cumulative impia and management across broad spatial and temporal scales,
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supporting previous research findings where related concepts have been examined
(Simmens et al, 1993; Dahm et al., 2005).

6.2: ResultsMlacrocystis pyrifer&cosystem Service Connections

Section 6.2 sets out the key results in relation to the various drivers, impacts and
ecosystem service connections of Mhepyriferaecosystem which have been drawn from
multiple sources throughout the study. The source that each aspect was identified in is
also provided.

Human Actions and Kelp Depletion:

Figure 6.1 provides a synthesis of the linkages between human actions, #re dfiv

these actions and the subsequent gains and losses of ecosystem sefiggsifaraat

the East Otago THbure that have been found through this study. Economic productivity
was found to be the main driver for exploitive human actions thatlee {(€oe, 2012).

Figure 7.1 also reveals the complex nature of the linkages between human actions and
inputs into theM. pyriferaecosystem, which make total impactsMnpyriferadifficult

to quantify (Boerema et al., 2016). For example, Figure 6.1 demades how land
clearance can lead directly to sedimentation and can also allow agricultural practices to
occur which lead to nutrient inputs into the system (Beyond Orokonui, 2015; Hepburn et
al., 2011; Schiel et al., 2006; Vitousek et al., 1997). Ttaerstanding of the linkages
between ecosystem services and human actions on the environment that has been
developed through the study demonstrates how the use of the ecosystem service concept
can allow management to occur on a sufficiently wide spatitd scaecognise multiple

inputs and the interactions between them, as discussed in chapter 5 and chapter 6.

Inputs and\.. pyrifera

M. pyriferais a perennial species which means it lives for several years before entering
the third stage of its life cye] canopy decline (Fyfe, 2000). In the initial canopy
emergence stage, a dense canopy forms (Fyfe, 2000). For example, Fyfe (2000) has
observed a 40 alga/msq density in the early emergence stages of the canopy at pleasant
river. Selfthinning is often assated with this stage of the life cycle, where holdfasts
weaken due to shading, leaving the understory more susceptible to wave forces,

particularly during storm events (Santelices and Ojeda, 1984). Reductions in density and
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high light intensities are assiated with canopy decline and allow emergent macroalgae

to access the light required for photosynthesis and grolsniond et al., 2015
Sediment can interfere with this process by shading the canopy and act in the same way
as a dense canopy would, preventing regeneration of the kelp forest in the gametophyte
stage of the lifecycle and reducing the ability of kelp to recover after stgants
(Gaylord et al., 1994). In Figure 6.1, the broader ecosystem service losses which may
result from these impacts that have been found through a range of sources are
demonstrated, reinforcing that the ecosystem services concept can be used tondndersta
the interactions between human actions on wide spatial scales and to illustrate the

subsequent losses for the wider ecosystem across these scales.

Human Actions and Restoration:

Examples of the actions which humans take to redfongyriferathat hae been found
through this research are shown in Figure 6.1. The understanding of the ecosystem
services provided byl. pyriferawas found to be a major driver of restoration actions. In
chapter 5, it is explained that the direct ecosystem services are aoom@only
recognised by people and therefore are more commonly the drivers of restorative actions,
particularly at the EOTP site (ref Table 1). Examples from a more extensive list of actions

that have been found to be taken to resibreyriferabeds areshown in Figure 6.1.
Long Term Impacts of Human Actions on Ecosystem Services:

Figure 6.1 ultimately illustrates the interconnected nature of ecosystems and their
services, which has been revealed through this study. It shows how the long term nature

of human actions and their impacts on ecosystems can be understood through the use of
ecosystem service based approaches. For example, Figure 6.1 shows how long term
considerations such as Asustaining the po
(excludimg mi nerals) to meet the reasonably for
(RMA s5 (2)(a)) a n-suppdrtng dapagty & airgd watelg soit, and | i f e
ecosystemso can be understood and incorpora
throucdh the use of ecosystem services based approaches, leading to the possible

achievement of Asustainabl e managemento (RN
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Limitations:

There are limitations to the amount which the impacts of human activitids pyrifera

can be understood in relationto thea st Ot a g (@013) easeBtudy.rOme of the

key assumptions is that the actual impacts of the sediment on the kelp are relatively
unknown inthe given case (Key Informant 3, EOTMC scientific adVis®his is patly

due to limitations in the modelling available to Port Otago Ltd. and the EOTMC. There

are also uncertainties about what the impact of sediment on the kelp ecosystem would be.

Key I nformant 3 explains that i tsedinentmost| vy
wi || do to rocky reef specieso. The main e:
light penetration and changes in primary productivity through blanketing by suspended
sedimentgGaylord et al., 1994Desmond et al., 2015).
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Outcomes:Future generatior life-supporting capacity of air
water, soil and ecosysteffis

?

Direct Ecosystem ServicesHabitat for commercial speciés ‘

I Human Actions I

industrial use, recreatiofy, mahika kai®

Kk

Indirect Ecosystem Services: Habitat provisioR
primary production and food provisigmutrient uptak®
sediment trappind, coastal erosion bufferify

- I Agricultural Practice’s I

I Dredge Disposal I I Land Clearanc’el

= =

ISedimerft I I Nutrient$ I

T

<« I Academic Resear¢h I
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1\ IHumanActions I
I Educatior? I

M. pyrifera forest on the North Otagc
coast(Source:Dr. Hepburn Department of
Marine Science, Otago University, 2016).

Figure 6.1:M. pyriferae c o sy st em ser vi ce ¢ onn e cRigure hpsovides a synthesis & the findings ofithe selatioashipoeMeer .
pyriferaat the case study site, the drivers and factors that influence its depletion and restoration and the direct and igdissntssuies that it provides.
The sourcethat the information was drawn from are presented below alongside a discussion of the findings.

List of Figure 6.1 Information Sourcek: Coe, 2012, 2: Bell et al., 2008 Beyond Orokonui, 201%: Hepburn et al., 2015: Schiel et al., 2006, &/itousek et al., 19977:
Win, 201Q 8: Jimenezt al., 20159: Vitousek et al., 1997.0: Marsden, 199111: Stevens et al., 20012:East Ot ago Tai Upure Management Co
Schools Hui 6. Minutes of tQemriatstte ©tmageot iTmd Up&rMaWMahdlge memast Ot agoldTFadkUpure M
2011 14: KI1, 15: Anderson, 20116: Hepburn et al. (n.d.17: Desmond, 2013 8 : T e R iUmahk @997)19NBMA s5(2)(a)), 20: (RMA s5(2)(b))
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6.3: DiscussionOutcomes of Using an Ecosystem Services Based Approach in
/&S {0dzRé MY alyl3aSySyd 2F (GKS 9Fad hidt

6.3.1: Introduction

Section 6.3 presents results and findings of the case stullg outcome of ecosystem

services based approachesforcasesdy 1: t he management of th
through the synthesis of key informant interviews and minute analysis of the East Otago
TaUpure Management @eetings. Thedg autcqme @ Teddgn)sing

connections between humans and the environment through an ecosystem services based
approach is shown to be the formation of strong social bonds through environmental
management, leading to a balancing of social and environmemtefits to balance the

of t en 6competing and indeterminated funct,
sustainable management (Palmer, 1995, p147). The key outcome of recognising
connections between components of the environment is shown to be the abjiyatzo

on wide spatial scales and identify cumulative environmental impacts in resource
management. This contri butes t o-suppbreng achi ev.
capacity of air, water, soil, and scosyste
purpose under s5(2)(b). Recognising indirect impacts also helps to achieve providing for

Athe reasonably foreseeable needs of future

6.3.2: Outcomes of Recognising Connections between Humans and the Envirahment
GKS 9Fad hidl 32 ¢ AnLJzNS

In chapter 5 it has been established that ecosystem services based concepts can be used

to recognise and provide for connections between humans and the environment in
resource management. Section 6.3 focuses on determining thdabutcomes of

managing from this approach are for coastal environments. The key ecosystem service

which provides for connections between humans and the environment at the East Otago

Tai Upure was shown to be the etdeucaltarali onal ¢
ecosystem services category (MEA 2005; Table 5.1; Section 5.3.3). The outcome of
providing for this ecosystem service in the approach to coastal management of the East
Otago Tai Upure appears to be the akdbr mati o
understanding of the importance of the environment (Miller and Hobbg).2BGilding

on the findingsotases udy 1 in section 5. 3. 3, Key 1 nf .
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representative on the EOTMC, described a reciprocal relationship that formed between
students and community members at the Tai Up

manage the Tai Upure ecosystem effectively,

Someof them are still wet. Theybve come ou
asking them then, is that they dondét have
to come and tell us what theybbve noticed

saw. And whatheir impressions are. And that usually pads out in the final write up
(Key Informant 1).

Evidently, the community members recognise the importance of the knowledge that the
students provide and trust their research and judgements of the environmesit, ass

the importance of ensuring they are engaged with the environment they are working with.

Further evidence for the trust and respect that is shared between the parties is also shown

by the provision of HAcups ofhateachabligaanyd Av ol L
but provide chances for further engagement for students which Key Informant 1 raises.

In exchange, the students provide research and information which benefits the
management of the Tai Upure. Mi feedbaak logpon d Ho bk
between local support and an increased interest in conservation, each reinforcing the

other. In this example, the understanding and presence of the educational ecosystem
service at the site creates a situation where both groups shareeatdesianage the

Tai Upure effectively and support each othe
ongoing and durable commitment to the manag
how an outcome of using the ecosystem services based approachesbilaydbe used

to achieve sustainabl e management and enab
i ndeterminated ecol ogi cal and soci al I nt er e
through the implementation of management actions (Palmer, 1995, plpiviging

dual benefits for humans and the environment.

Another potential outcome of using the ecosystem services based approach could be to
achieve the direction to have particular regard to kaitiakitgsigavardshiplunder the

RMA 1991 s7(a) and thespirations oK U Huirapa ki Puketeraki (2013) in establishing

the East Otago THiuretoensur e t he health and wellbeing
maintained for current and future generations as an outcome of (Bicket al., 2012).

The reciprochrelationship between people and the environment that was revealed to be
generated through an ecosystem services based approach in chapter 5 reflects traditional

M Ubri resource management. Kaitiakitanga is expressed when humans view themselves
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as a membeof the land community which they are a part of and exercise stewardship of
the land to manage it (Williams, 2002). Using an ecosystem services based approach to
coastal management could provide for customary forms of management as an outcome

of its implementation.

6.3.3: Outcomes of Recognising Connections between Components of the Environment
Fd GKS 9Fad hidl 32 ¢ AnLlzNB

It was also shown in chapter 5 that the ecosystem services concept can be used to
understand connections between different components of the environment. The key
ecosystem service which provided for connections between environmental components
was the halbat providing service which Hepburn (2011) and Gilmour (2011) identified
inEast Ot a gMandgemerommitg2013). Chapter 6 discusses how one of

the main outcomes of recognising these connections through the ecosystem services
based approach ihat cumulative impacts of human actions can be identified and
managed. Cumulative impacts are impacts on the environment from past, present and
future actions which may be insignificant on their own but add up to be significant
(Simmens et al., 1993). Cuwtiative impacts are able to be managed through use of an
ecosystem services based approach because it generates a form of management in which

the environment is viewed on a wider spatial scale.

Hepburn (2011) and Gilmore (2011) identified connections @éetwenvironmental
components through recognising the range of sediment inputs (shown in Fig. 6.1) which
could have bene impacting the kelp from different sources. Hepburn (2011) made
reference to the already high levels of suspended sediment as triggedimgent
problems within the Tai Upure whdsedinceotmbi ned
which was proposed to be dredged and dumped by Port Otago Ltd (Bell et al., 2009). As

an outcome of using an ecosystem services based approach to management, Hepbur
(2011, p5) was able to identify the human actions which may impact the ecosystem
services ofM. pyriferai ncl udi ng Al and c¢cl earance and r
portray these actions and impacts to decision makers, leading to an enhanced awareness

of cumulative impacts in the case as a result of the use of the ecosystem services based

approach to management.

Assuming that an ecosystem services based appreaemployed in casetuly 1,

thinking about the managementadeoscaletaha East
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outcome of using the ecosystem services based approach to management at the case study
site was also reflected in the statement by
Not a | ake, and itdés not real | ythatn ocean

goes through an estuary that changes with the tides, that enters the sea and it goes
along the coast with all these little communities (Key Informant 1).

The findings demonstrated that if an ecosystem services based approach has been
employed forthenanagement of the East Otago Tai Upur
able to view the environment as broader than just an individual component through the
use of the approach, recognising that independent inputs from the wider environment may
have a combinednpact on a given component of the environment. The understanding of

the interconnected nature of the environment that is developed through an ecosystem
services based approach may allow for the environment to be managed in a way which
recognises cumulativienpacts of system inputs on a broader scale. Through allowing the
sum of past, present and future impacts to be identified because of management that is
promoted across broad spatial scales, ecosystem services based approaches may help to
promote the safpuar di ng -supportinh eapadity offae, water, soil, and

ecosystemso as required to achieve sustaina

6.3.4: Outcomes of Using an Ecosystem Services Based Approach for Coastal
Management

Chapter 5 haglemonstrated that the impacts of human actions on environmental
components and the flow on effects for human wellbeing can be identified through the
use of an ecosystem services based approach to management. Chapter 6 has built on this
by showing how ecosgyem services based approaches to management stimulate
management which identifies impacts over longer timescales and which takes into
account broad spatial scales than may otherwise be identified. The wide spatial and
temporal scales which can be managie@ugh the use of ecosystem services based

approaches are shown in Figure 6.1.

Firstly, it has been demonstrated that the ecosystem services based approach results in
environmental management which takes into account impacts on the environment on a

broad spatial scale. This is exemplified by the recognition of cumulative impacts of

sedi ment on the East Otago Tai Upure kelp &

ecosystem service management approach are identified as key to successful outcomes of
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the useof an ecosystem services based approach by Turner et al., (2010) who explained

that ecosystem services will often have context based relationships. The model of the
interactions between ecosystem services and human wellbeing developed by Townsend

and Thrub (2010) was also designed to be applied at a range of spatial scales, which
ecosystem processes and functions operate across. Spatial explicitness is also embedded

in Turner et alds (2010) ESSS as a fundamen
of heterogeneity across space and the effect this has on service provision. The recognition

of the East Otago Tai Upure as a catchment

representative on the EOTMC, also reinforces this finding.

There is some evidence whicontradicts the finding that the ability to understand wider
scales is advantageous for coastal management. Key Informant (1) describes the East

Otago Tai Upure area as:

Powerfully dynamicéso dynamic that it put
too hard basket. How could you ever get a
But thatodés whatodés exciting about 1t (Key

This also contradicts previous ecosystem services research which tends to find that the
ability of ecosystem services improve spatial and temporal understandings is beneficial

for coastal management (Townsend and Thrush, 2010; Turner et al., 2010; Luisetti et al.,
2014). For example, Luisetti et al. (2014) stated tleogystem services valuation
promotes benefits faroastal management and decision making by providing a method
to weigh and assess factors in complex environmental management situations. However,
overall the research aligns with the key review findings, showing that wasetal
benefits provided by esgstems and their services can be identified and managed through
the use of the approach and that ecological concepts can be built into resource
management through use of the approach, as well as cultural considerations (Costanza et
al., 1997; Williams, 202; Barbier et al., 2008; Kittenger et al., 2010).
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6.4: Discussion: Outcomes of Using Ecosystem Services Based Concepts in Case
{GdzZRe HY 9QYDANRYYSYd [/ 2dz2NU F LILISEFE LINROS:?
Committee (2013)

6.4.1: Introduction

Section 6.4 will build on the findings in section 6.3 by exploring the outcomes of using
the ecosystem services based approach to take into account wider scales in coastal
management, to address the identification by Lithgow et al. (2013) that ecosystem
savices based approaches can be used to achieve integrated coastal management by
reducing complexities. Integrated Coastal Management (ICM) recognises complexities
across sector levels of government, the cumulative impacts of decisions and actions and
the d/namic and complex nature of coastal ecosystems and the connections between them
(Sorensen, 1997; CiciBain and Knect, 1998). ICM fits broadly into coastal management

approaches discussed in section 2.3.

In section 6.4 the ability to manage across tempscales rather than spatial scales
through the use of the ecosystem services based approach is explored. It will build on the
previous findings in chapter 6 in relation to the use of ecosystem services in the
Environment Court appeal of the decisiontsd Dtago Regional Council (2011) to grant
Coastal Permit 2010.198 pursuant to section 104B of the RMA 1991. The findings in
chapter 6 have shown that ecosystem services can be used to portray how impacts on the
environment result in an enhanced understandif the connections between human
actions, environmental impacts and social wellbeing. It will further the understanding of
the aspects of ecosystem services that should be incorporated into New Zealand planning
frameworks and environmental legislatiand how that can best be achieved and further

the research objective to determine if the ecosystem services based approach to planning

and management results in improved coastal management and decision making processes.

6.4.2: Outcomes of Recognising Cections between Humans and the Environment in
9Fad hdl 32 ¢FAnLMZ2NBE al ylF3aISYSyd /2YYAGGSS oOHwH

In section 6.4.2 one of the key outcomes of managing the environment based on the
recognition of human and environmental connections is shown to be takingaeontméa
a range of tempor al scales and o6future gen

what the implication of this is where ecosystem services are used in the appeal of a
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resource consent decision by the Environment Court. The understanding of mdnan a
environmental connections and wider temporal scales is best exemplified through the

expert evidence provided by East Otagdfpai r e Management Committee
Huirapa ki Puketeraki representative Flack (2012). Flack (20BRlisted 12 activiies

that the EOTMC undertake to d6édensure that f

(seafood) o i n t he expert wiptiren Managemsnt at e me n
Commi ttee (2013) . He al so explains t hat 0
extrapolatedk2 0 generations from now, we under st al

statements demonstrate that the EOTMC have drawn strong links between their activities
and actions taken towards the environment and long terms outcomes in the Environment
Court processas an outcome of what broadly reflects using an ecosystem services based
approach to form arguments in the Environment Court and portray key coastal values to

decision makers.

Flack (2012) portrayed to decision makers not only the positive impacts thahbwan

have to restore the kelp ecosystem, but also an awareness of how conserving the
ecosystem services will provide benefits for people into the future, showing a full picture
understanding of th&l. pyrifera ecosystem and the inputs and outputs illustrated in
Figure 6.1. In this case, the outcome of using the ecosystem services concept in this case
has been to help to identify connections between humans and the environment and to
elevate the understandingtbi cultural importance of the environment and the need to
provide for the avoidance of discernible effects on it in Coastal Permit 2010.198 through

the Environment Court decision (Otago Regional Council, 2013).

One of the other main findings that was poiged through the investigation of both the
Environment Court process and environmental management and the use of ecosystem
services was that cumulative and indirect effects are more likely to be identified and
managed as an outcome of using the ecosyseewices based approach to planning and
management. One of the key ways in which this is portrayed in the Environment Court
case by the appellant party is the recognition of the permanence of the sediment and the
concerns about the impacts this will hawe ecosystem services bf. pyrifera Key
informant 3EOTMC scientific advisqrdemonstrates this understanding, explaining that:
When suspended sediment arrives at a rocky reef it could settle there, and because

it is sediment and not sewerage or sonmgttike that it is persistent, so it can be
resuspended and then settle again, and resuspended and settle again, you know like
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