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Abstract

Ecological restoration is central to biodiversity conservation in Aotearoa New Zealand, with
community participation in restoration growing rapidly in recent decades. Restoration groups
now operate nationwide, undertaking predator control, species protection, and
reintroductions. These activities present ecological and social challenges, and raise ongoing
questions about how restoration “success” is defined and evaluated. This thesis examines
restoration practices and perceptions across community groups, government agencies, and
iwi kaitiaki, contributing to a more inclusive understanding of restoration that incorporates

scientific, social, and cultural dimensions.

First, 50 community-based projects in northern New Zealand were surveyed to assess the
alignment between aspirations and conservation outcomes. While ecological monitoring was
common, goals were often generalised, milestones absent, and outcomes anecdotal,
highlighting the need for stronger technical support and training. Second, surveys of
practitioners at community and agency levels revealed differing emphases: agencies
prioritised systems-level indicators, while communities focused on species-based measures.
Perceptions of success also shifted as projects matured, underscoring the importance of
frameworks that integrate both ecological and social dimensions. Third, the role of citizen
science in ecological restoration was investigated through practitioner and agency
perspectives. Although its uptake is patchy, reflecting barriers of technology, resourcing, and
sustained participation, it remains a valuable means of strengthening scientific literacy and
building the evidence base for restoration decisions. Finally, iwi kaitiaki perspectives were
gathered to examine and understand how restoration success is framed through a
matauranga Maori lens, in comparison to other practitioner perspectives. Concepts of
success centred on kaitiakitanga, mauri, tikanga, and environmental ethics, revealing strong
parallels with ecological restoration and demonstrating the essential role of indigenous

knowledge in shaping restoration priorities and outcomes.

Collectively, the findings highlight the diverse ways in which restoration success is
understood, the tensions and synergies between community and agency practices, and the
transformative potential of matauranga Maori in guiding restoration futures. By advancing a
holistic, socially grounded framework for ecological restoration, this thesis contributes to both
theoretical debates and applied strategies for sustaining biodiversity in Aotearoa New

Zealand and beyond.
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Foreword

In about 2013, Mel first raised the possibility of a PhD study that might be conducted part
time while at Unitec. Mel came with many attributes: strong motivation, maturity, a proven
research record and at least some financial support from his institution. The only
disadvantage was the last of these. Would Unitec be able to sufficiently let go for Mel to
conduct his studies as agreed with them? As it turned out, respect for dedicated study time
was to hinder progress as Unitec went through repeated restructuring. However, Mel battled
on. Various delays through institutional roadblocks, Mel’s deep commitments to his family,
and the appearance of COVID-19 in early 2020 meant that the study outlasted some of his
supervisors. His initial co-supervisors of Barbara Bollard-Breen and Edy MacDonald both
departed for other positions at various stages in the study. | did not help by retiring from
academic duties in January 2020. Mel ended up with the very capable help of Rebecca

Jarvis but, | was still there as a shadowy and unpaid presence in the background.

Mel was keen to draw on his experiences with ecological restoration and working within
community groups — and this placed him in a unique position to tackle one of the central
questions in restoration ecology: how should community groups report on their
achievements? Mel realized that he could refine the question into one that examined how to
reconcile aspirations of communities with the expectations of other stakeholders, particularly
those in local and central government. Of course, communities in Aotearoa New Zealand
include iwi. Mel wanted to weave this into his study — particularly given that Treaty of
Waitangi settlements required co-management approaches on his favourite island: Tiritiri

Matangi.

The complexities involved in addressing these issues did not phase Mel. He seemed to like
nothing better than an intractable problem. What is more interesting than digging deeply into

a tangled maze, disassembling it and then working out a way to give it sense and structure?

Mel’s thesis proposal was approved in the middle of 2016 and impressively his first set of
analyses was ready of publication later the same year. A second paper comparing the
expectations of community groups and agencies appeared in 2021. Others were in draft.
His thesis was ready for completion when he told me of his cancer diagnosis and the
prospects of a break from work for treatment. He thought this would be a good time to finish

his PhD thesis. We parted with optimism. It was the last time we spoke.

To the great credit of Student Services at AUT, Nick Arnott initiated the process for the

degree to be awarded posthumously given that the study was almost complete. The degree




was awarded in late 2023. The following volume collects together the elements of Mel's

comprehensive PhD study, with minor editing by his daughter, Josie.

It has been my privilege to know and help guide Mel along the PhD journey. For many PhD
candidates it remains their greatest achievement. Such studies and the publications that
stem from them are a lasting memorial to years of hard work and patience. Mel
demonstrated vast reserves of both. Of course, for those who make use of these

publications, their authors are always with them, speaking and enlightening from the past.

David Towns ONZM, Emeritus Professor (Auckland University of Technology).
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Chapter 1

General introduction: the issue of ecological
restoration success

Here is the means to end the great extinction spasm. The next
century will, I believe, be the era of restoration in ecology.

Edward O. Wilson (1992)

Edward Wilson’s statement is somewhat prophetic. Since the origins of ecological restoration
in the 1980s, both societal interest and expectation, and the science of ecological restoration,
have grown rapidly, and are now an integral part of worldwide conservation efforts (Aronson
& Alexander, 2013a, 2013b; Gann et al., 2019; Suding, 2011; Young, 2000).

The Society for Ecological Restoration (SER) defines ecological restoration as the intentional
process of “assisting the recovery of an ecosystem that has been degraded, damaged, or
destroyed” (Gann et al., 2019, p. 15). Explicit in the SER concept is that the restoration
activities are applied to the recovery of indigenous (native) ecosystems (relative to an

appropriate reference model) and the functional integrity of those ecosystems.

1.1 The ecological restoration imperative

Human impact on the planet is ubiquitous. Throughout the shift from pre-historic to modern
human societies, the global ecological footprint of humans has increased, with immense and
innumerable ecological consequences (Goudie, 2013). Humans are the ‘ultimate’ ecosystem
engineers (Smith, 2007, p. 1797). They alter habitats to better their lives, a process that has
facilitated geographical expansion of societies across the globe with ever-increasing
demands on their respective environments. Through this process, ecosystems have been

altered with subsequent impacts on other organisms (Byers et al., 2006).




CHAPTER 1. INTRODUCTION

Although formal commentaries on concerns for the human-induced degradation of
environments can be traced back to the 17" and 18" centuries (Goudie, 2013), the concerns
intensified throughout the 20™ century and, particularly since the 1970s, have become central
to multiple disciplines and increasingly gained public exposure (Goudie, 2013). The concept
of sustainability has emerged as the paradigm to address the anthropogenic issues of the
planet (Edwards, 2005), with social and environmental actions integrated to achieve positive

outcomes.

Sustainability actions, however, have not systematically acknowledged the dependence of
human societies on natural ecosystems, meaning that many sustainable aspirations have
fallen short of the desirable targets (Cairns, 2008). Ongoing global degradation, and
increased capacity to model accurately predictions of environmental change, have led to a
global environmental restorative imperative (Cairns, 2008). This imperative has led to the
designation of 2021-2030 as the UN Decade of Ecosystem Restoration (United Nations
Generaly Assembly, 2019). This designation cites effective restoration of degraded
terrestrial, freshwater and marine ecosystems across the globe as a ‘critical need’ (FAO,
IUCN, CEM, & SER, 2021, p. 2). Thus ecological restoration is an explicit aspiration and
expectation of the UN Decade of Ecosystem Restoration.

The rapid growth of ecological restoration science over the past four decades, has
contributed significantly to worldwide conservation efforts (Aronson & Alexander, 2013a,
2013b; Suding, 2011; Young, 2000) — perhaps fulfilling Edward Wilson’s prescient statement
cited at the start of this chapter. Furthermore, the emergence of the science of ecological
restoration has been accompanied by a growth of community-led voluntary participation in
ecological restoration, considered to be a global phenomenon (Bramston, Pretty, & Zammit,
2011; Miles, Sullivan, & Kuo, 1998). This community participation in ecological restoration is
essential for fulfilling the societal components of principles of the UN Decade of Ecosystem
Restoration (FAO, IUCN, CEM, & SER, 2021).

1.2 A brief history of ecological restoration in Aotearoa New

Zealand

The historical arrival of humans in new lands worldwide has invariably followed a pattern of
catastrophic environmental impacts, dominated by ecological disturbance and extinctions
(Sandom, Faurby, Sandel, & Svenning, 2014). Marine island ecosystems hold a significant
proportion of global biodiversity, and many are biodiversity hotspots where high levels of
endemism are the product of geographical isolation where evolutionary selection within small

populations has been maximised (Russell & Kueffer, 2019). Island biotas, generally




characterised by examples of unique functional traits, adaptive radiation and convergent
evolution, have been particularly susceptible to rapid human-induced ecological
transformations (Russell & Kueffer, 2019). Although natural ecological change is integral to
all ecosystems, the rate of ecological change on islands has been shown to have
accelerated following the colonisation by humans, and are often irreversible (Nogué et al.,
2021).

The pattern of degradation for most islands has been successive phases of human
exploitation, first through traditional practices of indigenous peoples, followed by rapid and
more extensive ecosystem engineering by European colonists, and subsequent attempts to
reverse the cumulative impacts (Russell & Kueffer, 2019). This pattern of anthropogenic
change was no different in Aotearoa New Zealand (Diamond, 1990), one of the last land
masses to be colonised by humans (Taylor, Stephenson, Cochrane, Smith, & Gibbs, 1997).
The description of Aotearoa New Zealand as the “last bus stop on the planet” (Upton, 1999),
although intended to explain the role that isolation has on the country’s economy, also has
relevance to the role isolation has had in the evolution of the archipelago’s indigenous

biodiversity and the subsequent impacts of humans.

Polynesian migrants arriving in the 14" century (Walter, Buckley, Jacomb, & Matisoo-Smith,
2017) initiated a wave of anthropogenic environmental impacts that included habitat
modification, fire and species extinctions (McGlone, 1989). The degradation intensified
following the colonisation en masse by Europeans from the 1850s (Taylor et al., 1997) as
European pastoral practices were introduced. It is against this background of rapid
environmental change in Aotearoa New Zealand (hereafter New Zealand) that conservation

ethics started to emerge.

As increasing numbers of pakeha (Europeans) settled in New Zealand, Eurocentric ideas of
conservation and management also began to spread. The first community conservation
groups, led by New Zealand Europeans, emerged in the late 19" century and were mostly
local conservation and scenery preservation societies. Factors that prompted this early
development of a national environmental conscience and conservation ethic included:
increasing awareness of the loss of native plants and animals (Young, 2004); early
recognition of the impact of introduced predators and pests (Bell, 2003; Ministry for Culture
and Heritage, 2012); concerns around extensive environmental degradation as a result of
rapid development, government reforms, and a national transformation towards a pastoral
economy (Young, 2004); and views of a small number of well-known individuals, such as
Richard Henry, who became active in response to their concerns about the degradation of
New Zealand ecosystems (Hill & Hill, 2015).
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In the early 20" century, larger conservation groups began to form. These groups were often
nationally based, and had a stated intent to lobby politicians for more effective environmental
stewardship. For example, the Royal Forest and Bird Society of New Zealand formed in 1923
(under the former name Native Bird Protection Society; Young, 2004) as a response to
perceived government mismanagement of the Kapiti Island sanctuary. The Society has since
been at the forefront of national environmental issues such as the 1970 Save Manapouri
Campaign (Young, 2004), and is the country’s largest conservation non-governmental
organisation (NGO). Even so, there is little evidence of any localised community-led
initiatives or conservation groups with formal structure and/or legal status until the late
1900s. Instead, community groups had tended to be a labour force with a focus on tree
planting (Young, 2004) and were formed with either a relatively loose organisation (e.g.,
Associates of the Park; James, 1990), or no formal structure at all (e.g., community planting
days; Auckland Council, 2015).

As the number, breadth, and scope of community-based conservation projects developed,
there was an increasing dependence on the Department of Conservation (DOC), councils,
and other agency staff, to sustain them. However, the work commitments of these staff, and
the differing priorities of the agencies they worked for, often limited the time and resources
they could dedicate to this supporting role (James, 1990). Autonomous community groups
began to emerge outside the jurisdiction of the conventional NGOs. These groups soon
realised that they could maximise and consolidate the effectiveness of their volunteer-base
by establishing a legally mandated formal structure such as a Trust or Incorporated Society.
Early examples of formal arrangements include the Pukorokoro Miranda Naturalists’ Trust
(established in 1975; Chambers, 2000) and the Supporters of Tiritiri Matangi (established in
1988; Galbraith, 1990). Buoyed by visible positive ecological outcomes of projects such as
Tiritiri Matangi (Rimmer, 2004), and rapid advances in rodent eradication technologies
delivering successes in species translocations and invasive species eradications (Butler,
Lindsay, & Hunt, 2014; Russell & Broome, 2016), numerous other communities followed suit,

initiating additional local conservation programmes with formal groups to support them.

Ecological restoration projects are now commonplace in New Zealand (Bell, 2003; Hardie-
Boys, 2010). There are currently at least 3500 conservation projects in New Zealand (New
Zealand Plant Conservation Network, 2018) involving an estimated 4000 community-led
initiatives and groups (Butler et al., 2014; Peters, Hamilton, & Eames, 2015). These projects,
essentially falling under the banner of ecological restoration, have been heralded as crucial

in the process of turning back the tide of extinction (Butler et al., 2014).




1.3 The issue of ecological restoration success

Many ecological restoration projects claim to be successful, or demonstrate progress
towards a goal that is interpreted as success. Global organisations, government and non-
government organisations, research institutions and environmental education organisations
all provide examples of ‘successful’ restoration projects. Anecdotal perspectives from
communities of restoration volunteers also often proclaim the success of their projects
through non-refereed publications, websites and blogs. Tiritiri Matangi Island (Hauraki Gulf,
New Zealand) is an example of a project that is frequently claimed to be successful

(Galbraith, 2013) or an exemplar of community-led restoration (Mansfield & Towns, 1997).

Despite such proclamations of successful ecological restoration projects worldwide, there is
international debate over what constitutes ‘success’ in the context of ecological restoration
(Bernhardt et al., 2007; Clewell & Rieger, 1997; Palmer et al., 2005; Suding, 2011; Wortley,
Hero, & Howes, 2013; Zedler, 2007). The wide use of the word ‘success’ (and other value-
laden terms, for example ‘desirable,’” ‘degraded’ and ‘intact’) to describe ecological
restoration outcomes is criticised by authors such as Clewell and Rieger (1997), Zedler
(2007) and Suding (2011). They claim that, when used in conjunction with ecological terms,
‘success’ generates confusion because the criteria determining such a status are not defined
and they vary from project to project. In essence, in the context of ecological restoration,
‘success’ is considered a trite term, lacking real meaning. Zedler (2007) states that the use of
‘success’ is unnecessary, and advocates omitting the word when referring to ecological
restoration projects, or substituting it with a more precise term, to avoid the need to define its

meaning each time it is used.

The consequence of poorly defined criteria of restoration ‘success’ is the difficulty of
evaluating benefits, leading to subjective assertions of the outcomes of ecological
restoration, particularly as they are often based on anecdotal measures. This difficulty can be
compounded when projects lack predetermined goals, criteria for measuring milestones, and

fail to monitor appropriate project outcomes (Suding, 2011).

Alleman (2014) states that measurement of progress towards goals needs to consist of
tangible evidence and not subjective opinion. There is strong support that ecological
restoration projects should adhere to this principle, particularly as it is an applied science
(Kondolf et al., 2007; Palmer, Allan, Meyer, & Bernhardt, 2007; Stephens, Brown, &
Thornley, 2002; Suding, 2011; Tischew, Baasch, Conrad, & Kirmer, 2010; Wortley et al.,
2013). Evidence-based approaches would justify restoration as an option for natural resource
management through demonstrated conservation gains, development of best practice in the

field, facilitated prioritisation of restoration actions, justified funding and allocation of
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resources, and clear accounting for funds committed to do the work (Mansfield & Towns,
1997; Palmer et al., 2007; Stephens et al., 2002; Suding, 2011; Wortley et al., 2013).

The broad attributes (or criteria) expected of a restored ecosystem are frequently articulated
in literature. Table 1.1 lists potential restoration attributes collated from literature, and their
occurrence in a range of publications. Although attributes of ecological integrity are present
in all publications, variation in the occurrence of other attributes as indicators of restoration
progress or success is evident. Furthermore, there is little information on empirical measures

(or indicators) of these attributes (Palmer et al., 2005).

Few restoration projects reach a pre-determined end point at which, ideally, success can be
assessed (Atkinson, 1994). Nevertheless, there is evidence that many projects exhibit
positive progress in improving ecological integrity and/or achieving conservation gains
(Suding, 2011), an aspect that is very evident within New Zealand projects (Butler et al.,
2014; Campbell-Hunt & Campbell-Hunt, 2013). Different stakeholders, however, will likely
have differing expectations of restoration outcomes (Hackney, 2000) so it is inevitable that
perceptions of restoration success will be based on their respective experience and values
(Clewell & Rieger, 1997; Hackney, 2000; Suding, 2011). Effective and meaningful evaluation
of the progress of an ecological restoration project requires a framework for systematic
ecological monitoring to be in place (Atkinson, 1994). Such a framework is deemed to be a
necessary pre-requisite for evidence-based review of restoration actions (Sutherland, Pullin,
Dolman, & Knight, 2004).

Ecological monitoring is the “systematic collection of ecological data in a standardised
manner at regular intervals over time” (Spellerberg, 2005, p. 2). Although Spellerberg (2005)
does not identify ecological restoration specifically as an application of ecological monitoring,
the list of reasons for undertaking ecological monitoring (e.g. provision of baseline data for
management, and the tracking of the long-term effects of [positive] anthropogenic
perturbations) are components of the information suggested for evaluation of restoration
progress (Atkinson, 1994; Lee et al., 2005; Ruiz-Jaén & Aide, 2005a; Towns et al., 2009).

¢ Baseline information about ecological attributes provides an initial status for an
ecological restoration project, but needs to be followed by long-term monitoring
(Spellerberg, 2005; Strayer et al., 1986). Despite recognition that this need is
crucial to gauge the success of restoration projects, there is general admission that
monitoring, and reporting of monitoring, is poor and inadequate (Field, O'Connor,
Tyre, & Possingham, 2007; Ruiz-Jaén & Aide, 2005a; Suding, 2011; Wortley et al.,

2013). A number of factors contribute to this situation:




Table 1.1 — Potential ecological restoration attributes, and their occurrence in a range of publications

as indicators of restoration progress or success.

Potential ecological
restoration attributes

Cairns, Hall, and Stolton

(2012)
Brancalion, and Aronson

Atkinson (1994)

SER (2004)

Lee, McGlone, and
Wright (2005)
Ruiz-Jaén and Aide
(2005a)

Parks Canada (2008)
Towns, Wright, and
Stephens (2009)

Lee and Allen (2011)
Keenleyside, Dudley,
Chaves, Durigan,
(2015)

SER (2016)

Ecosystem representativeness in
comparison to reference ecosystem

Ecosystem composition in
comparison to reference ecosystem

Maintenance of ecosystem
processes

Integration into a larger ecological
matrix

Prevention of extinctions and
declines

Reduction of spread and dominance
of alien species

Re-establishment of landforms and
hydrology

Educational, scientific, social benefits . . . . .

Sustainable management and use . . . .

o the number of the potential ecological variables far exceeds those that can be
practically included in any monitoring programme (Jones & Schmitz, 2009; Society
for Ecological Restoration International Science and Policy Working Group, 2004);

o the array and complexity of ecological monitoring methodologies present a range of
logistical and analytical challenges (Field et al., 2007);

¢ ineffective translation of the ‘enormous’ body of knowledge of ecological monitoring
into application at the management level;

e monitoring is costly and requires appropriate funding and logistical support (Clewell
& Rieger, 1997; Spellerberg, 2005);

¢ no two ecosystems are identical, so there can be no generic framework for
monitoring ecological restoration (Lindenmayer & Likens, 2010b; Society for

Ecological Restoration International Science and Policy Working Group, 2004).
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Furthermore, because ecological change can be slow, long-term monitoring may be outside
the time frame of ecological restoration projects that have been operational only for a short
time (Ruiz-Jaén & Aide, 2005a).

Analyses of the reporting of restoration ecology projects in formal publications have indicated
that long term monitoring is dominated by vegetation measures (Ruiz-Jaén & Aide, 2005a;
Young, 2000), because of the relative speed and ease with which such measures can be
completed (Ruiz-Jaén & Aide, 2005a). Recent publications suggest that this is still the case
(Berkowitz, 2013; Chaves et al., 2015; Dickinson, Pelz, Giles, & Howie, 2015; MacKay, Wehi,
& Clarkson, 2011; Monie, Florentine, & Palmer, 2013).

In addition to the relative ease of measuring vegetational attributes, monitoring that focuses
on vegetation alone appears to adopt the premise that the recovery of other taxa will
automatically follow the restoration of, and the structure of, the vegetation (Ruiz-Jaén & Aide,
2005b; Toth, Arrington, Brady, & Muszick, 1995; Young, 2000). The assumption inherent in
this approach is coined as the ‘field of dreams’ myth (Hilderbrand, Watts, & Randle, 2005) —
that biotic composition and function will self-assemble if the physical structure for a particular
ecosystem is restored. Hilderbrand et al. (2005) identified the need for critical assessment of
a range of ecological attributes, both during and at an endpoint, as being essential to allow

for adaptive management and for increasing knowledge about the restoration process.

In New Zealand, (Stephens et al., 2002) deemed the absence of a framework to measure the
effectiveness, or ‘difference made’, by conservation actions (i.e. ecological restoration) was a
barrier to credibility and to the allocation of resources. Such an ecological framework is being
developed (Lee & Allen, 2011) but is specifically intended for implementation by government

departments or territorial land authorities.

There is no shortage of criteria (e.g. Spellerberg, 2005) that could be measured
systematically to assess the ecological attributes identified by SERI (2004) as indicators of
ecological restoration success, progress or ‘difference made’. Collectively, these attributes
are encompassed by the concept of ecological integrity. Although this concept is difficult to
define precisely (Westra, 1994), it may be considered as a measure of the extent to which an
ecosystem has been changed by anthropogenic activities, and includes composition,
structure, functioning and resilience as the key elements (Spellerberg, 2005; Westra, 1994).
These elements incorporate the goals of ecological restoration identified by (Suding, 2011):
the recovery of degraded systems, compensation for habitat loss, the delivery of ecosystem

services, and the assurance of resilience.




Long-term monitoring is needed to track the outcomes of ecological restoration activities.
Ecological changes, particularly those sought as desired outcomes of ecological restoration
activities, tend to occur over long time scales, may include irregular and rare phenomena,
and constitute subtle and complex processes (Strayer et al., 1986). It is thus necessary to
distinguish between natural changes and those changes resulting from the intentional

interventions that constitute ecological restoration (Spellerberg, 2005).

Authors such as Palmer et al. (2005), Spellerberg (2005), (Ruiz-Jaén & Aide, 2005a), Towns
et al. (2009) and Lee and Allen (2011) have identified potential measures for assessing
ecological restoration progress, covering a wide range of variables at different ecological
levels. However, there is little evidence that such measures have been used to demonstrate
positive (or negative) ecological restoration project outcomes. This lack may reflect the
difficulties of measuring changes in complex ecological systems (Suding, 2011), but also be
compounded by a number of inherent disadvantages of long-term monitoring (Lindenmayer
& Likens, 2010a; Spellerberg, 2005; Strayer et al., 1986):

e long-term monitoring requires the commitment of resources over an extended
period (e.g. funding, personnel, facilities, planning, logistical support);

¢ long-term monitoring may be subject to stakeholder pressures;

e monitoring protocols may be subject to debate, with no standardised methodologies

established.

The issue of time scales is crucial. Since restoration often includes vegetational succession,
the time scales involved in such phenomena will often surpass human lifespans (Strayer et
al., 1986). Time scales that are longer than the time period of human participation — and
interest — may be a significant barrier to reporting ecological restoration outcomes where

communities are one of the stakeholders.

1.4 Why people matter — community-led restoration

Community participation in conservation projects is a global phenomenon that reflects the
growing trend of volunteers participating in biodiversity/ecosystem conservation projects
(Bramston et al., 2011; Cheng & Sturtevant, 2011), and identified as being a component of
an upsurge of organised, private, voluntary and non-profit activity termed the “global
associational revolution” (Salamon, Sokolowski, Haddock, & Tice, 2013, p. 1). Community
engagement in biodiversity issues is inherent in the targets of the Convention on Biodiversity
(1992), currently being implemented by 196 countries. The New Zealand Biodiversity
Strategy (Department of Conservation & Ministry for the Environment, 2000) that arose from

the Convention has, as its first goal, a focus on community and individual action to raise
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public understanding of biodiversity, and to promote active community involvement in

biodiversity management:

“... Enhance community and individual understanding about biodiversity,
and inform, motivate and support widespread and coordinated community
action to conserve and sustainably use biodiversity; and

... Enable communities and individuals to equitably share responsibility for,

and benefits from, conserving and sustainably using New Zealand’s
biodiversity, including the benefits from the use of indigenous genetic
resources.”

(Department of Conservation & Ministry for the Environment, 2000, p. 2: 4)

Community-based ecological restoration projects are now commonplace in New Zealand
(Bell, 2003; Hardie-Boys, 2010). There are more than 3500 ecological restoration projects in
New Zealand (New Zealand Plant Conservation Network, 2012), involving an estimated 4000
community groups (Butler et al., 2014). The projects cover a wide range of stakeholders and
restoration types. Of the 78 ecological restoration projects listed or described by Sanctuaries

of New Zealand Inc. (www.sanctuariesnz.org) and Butler et al. (2014), the majority (71%) are

on public land (see also Peters et al., 2015). These locations include DOC reserves and
other Crown land, and both mainland and island sites. Island projects are prominent in
Northern New Zealand (22%), a reflection of the number of islands in New Zealand and their
importance as refugia for native species (Butler et al., 2014; Towns, Atkinson, & Daugherty,
1990; Wright & Beever, 1986).

Stakeholders include government agencies (e.g. DOC, regional councils), iwi, local
communities, environmental societies, schools, clubs, and individuals. Projects may be
initiated and/or led by a single entity, or may be a partnership of two or more stakeholders.
Butler et al. (2014) note that there is an increasing trend of ecological restoration projects on

private land, although these, too, may be in partnership with other stakeholders.

While government agencies may have a statutory obligation to restore degraded
environments, most community stakeholders tend to engage in ecological restoration as
volunteers. The motivation of voluntary participation in ecological restoration projects is well
researched (e.g. Bramston et al., 2011; Grese, Kaplan, Ryan, & Buxton, 2001; Hardie-Boys,
2010; Miles, Sullivan, & Kuo, 2000), and may be summarised as helping the environment,
learning more about the environment (ecological literacy), social belonging (social networks)

and personal growth. Conservation volunteers often formalise their contribution through the
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formation of collectives (e.g. incorporated societies, charitable trusts) dedicated to specific

conservation projects.

The involvement of avocational volunteers (or lay ecological restorationists, Reid, Williams, &
Paine, 2011) in the measurement of ecological attributes of restoration, an activity with
essentially an applied science focus, has implications for both achieving and measuring
project outcomes. For many participants in restoration projects, social and recreational
motivations may be as important as environmental stewardship (Bramston et al., 2011;
Bruyere & Rappe, 2007; Miles et al., 2000; Schroeder, 2000). Their participation in ecological
science, therefore, may be unintentional, and develop as a result of a project’s management
requirements and/or a devolvement of management by governing agencies to communities.
In this situation, the participants may be considered as ‘accidental scientists’ (term coined by
Dr J. Perrott, AUT Auckland University of Technology, pers. comm.), and raises questions of

the desire, and hence capacity, of community groups to engage in ecological science.

A preliminary word cloud analysis (Wordle, Retrieved December 1, 2020, from

http://www.wordle.net/) of the objectives of 22 collectives included in the Sanctuaries of NZ

website (Fig 1.1) suggests that the focus of projects is that of general environmental gains,
but words associated with long-term monitoring of ecological attributes are few, and at a low
frequency. Lambie (1997) lists 26 generic and case-specific conditions required for success
of community-based monitoring programmes. The inability and/or reluctance of community
groups to meet these criteria may be a barrier in both completing long-term monitoring and

reporting the outcomes.

New Zealand has international recognition in the participation of volunteers in conservation
projects (Galbraith, 2013; Towns et al., 2011). However, there is an identified need to better
understand the consequences of direct involvement of the public in the management of
ecological restoration projects, and, in particular, how to quantify the outcomes of
community-based participation (Controller and Auditor-General, 2012; Handford, 2011;
Phipps, 2011; Sporle, 2007; Towns et al., 2011; Towns, Bellingham, Mulder, & Lyver, 2012).

In New Zealand, the growing trend of conservation volunteers has been ‘harnessed’ by the
Department of Conservation (DOC) and other territorial authorities to develop strategies that
aim for both greater engagement of the public in conservation activities and an increase
business partnerships for conservation gain (Department of Conservation, 2013). This trend
is consistent with current (and preceding) government priorities (New Zealand Labour Party,
2020; New Zealand National Party, 2014; State Services Commission, 2014), and is linked to
a need to improve value-for-money conservation outcomes and to encourage public

ownership of environmental issues. For the 2021/22 financial year, the New Zealand
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Figure 1.1 — Visualisation of the frequency of words used in the objectives of 22
ecological restoration projects listed in the Sanctuaries of NZ website. Word size is

correlated to frequency of occurrence. (Retrieved December 1, 2020, from
http://www.wordle.net/).

Government has allocated $36m (approximately 9.5% of the conservation vote) to support

community and private initiatives for biodiversity restoration outcomes (The Treasury, 2021).

Another emerging global trend in conservation management is a shift from government
funding to that of engaging third parties to achieve operational and policy goals (Jepson,
2005; Office for the Community and Voluntary Sector, n.d.; Waldron et al., 2013). Sources of
such funding include non-governmental organizations (NGOs), private and corporate
donations, market sponsorship, and communities. Restoration collectives that form legal
entities have the ability to manage funds and enter contracts under their own name
(Companies Office, 2011), allowing them to generate their own funding (e.g., subscriptions,
donations), or raise funding through grant applications. Increasingly, donors and managers of
both government and government-independent funding sources are seeking information to
account for the way their funds are spent (Christensen, 2003; Nelson, 2007). This
expectation of accountability is also evident where public funds are allocated to community

groups as grants, with the expenditure of funding being assessed against the goals and
aspirations of both Government and NGOs (OCVS, n.d.).
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If accountability is a desired and expected component of restoration outcomes, then the need
to assign value to the actions of community participation is paramount — in particular the
measurement of restoration progress and/or success. Accountability is particularly important
where restoration projects are on public lands and restoration outcomes are accountable to
society (taxpayers) in general, and/or where parties using outside funding may be held
financially responsible for restoring a damaged ecosystem (Holl & Howarth, 2000). DOC
analyses of community contribution to conservation have considered conservation
(environmental), social and financial outcomes (Hardie-Boys, 2010), but tend to be only from
a DOC perspective (e.g., Bell, 2003), and focus on measures of volunteer participation and
the contribution of partnerships to conservation outcomes rather than the outcomes achieved

for the sites being managed (e.g., The Treasury, 2015).

Ecological restoration is necessarily a local endeavour where stakeholders restore
ecosystems to satisfy values that are shared collectively within a culture (Clewell & Aronson,
2013). In New Zealand there is a bicultural component to ecological restoration as the
activities of Maori and non-Maori New Zealanders may be motivated by different values
whilst sharing the same goal (Moller, Berkes, Lyver, & Kislalioglu, 2004). Relationships
between the natural world and indigenous peoples define cultural identity, provide links to
history, ancestors, land, art, and environmental philosophy, and may be important for

subsistence economies (Lyver, Taputu, Kutia, & Tahi, 2008).

For Maori, mana whenua' encompasses kaitiakitanga? of their resources (Waitangi Tribunal,
2001), and thus includes an interest in ecological restoration. Natural resources, including
species, their habitats and management, are embodied within the following cultural value
sets (Kitson & Moller, 2008; Lyver et al., 2015; Tipa & Tearney, 2003; Williams, 2010):

e mauri (life force of the natural world);

e mahinga kai or ahikaroa (resources for food or use);

e kaitiakitanga (cultural stewardship);

e ki uta ki tai (holistic ‘mountains to the sea’ philosophy);

e whakamana (personal engagement);

¢ whanaungatanga (connection);

e matauranga and maramatanga (knowledge and wisdom);

e tikanga / tikanga Maori (customary protocols and practice).

" A set of take whenua or customary land rights of a hapt or iwi that denotes their ownership, control and sovereignty over a
defined area of land (Wiri, 2013).

2The exercise of guardianship by the tangata whenua of an area in accordance with tikanga Maori in relation to natural and
physical resources (New Zealand Government, 1991).
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The nature of cultural landscapes, particularly the relationship between communities and
past lives and activities of that landscape (Puia, 1990; Tipa & Tearney, 2003), means that
cultural values and customary uses of resources may be inseparable from restoration values
(Lyver et al., 2015). Although mauri may be considered to have equivalence to the concept of
ecological integrity (Lyver et al., 2015), other concepts are rooted in cultural dimensions
(Tipa & Tearney, 2003).

Thus Maori values and expectations guiding kaitiakitanga may very be different to those of
conservation volunteers and community groups participating in ecological restoration
projects, although the outcome may be similar. The importance of the need for a better
understanding of the differences is recognised (e.g., Lyver et al., 2015; Meurk, Pauling,
Ataria, & Kirikiri, 2006). Furthermore, appreciation of the iwi dimension of ecological
restoration by community groups working on Crown land will become increasingly important
as DOC strengthens its partnerships with iwi through Treaty settlements (Department of

Conservation, 2016).

1.5 Summary

Evidence-based evaluation of the progress and success of ecological restoration actions
requires multiple measures (Brooks, Waylen, & Mulder, 2013). The measurement of
ecological attributes should be at the core of any evaluation since gains in environmental
quality are key aspirations for any restoration project. But the multitude of stakeholders and
potential partnerships that restoration projects encompass requires recognition of the
plurality of values associated with the project — ecological and social (and economic)
(Aronson et al., 2010; Brooks et al., 2013; Robinson, 2011). Thus inclusion of societal
attributes in assessing ecological restoration outcomes (e.g., historical, cultural, social,
political, aesthetic, moral), as advocated by Higgs (1997), Phipps (2011) and Egan, Hjerpe,
and Abrams (2011), is necessary to ensure the numerous links between restoration and

societal interests are included in measures of accountability.

The consequences of the lack of measurement of conservation (and hence ecological
restoration) outcomes is captured by (Stephens et al., 2002), illustrated in Figure 1.2. Failure
to assess the outcomes of ecological interventions provides no basis for accountability, and
has potential to lead to a lack of credibility of the ecological outcomes and uncertainty of the

social benefits.
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1.6 Thesis objectives

The overarching research question of this thesis is:

How do we reconcile the aspirations of communities involved in ecological restoration
projects with measures and expectations of restoration success identified by

ecological science or ‘governing’ stakeholders?

This socio-ecological study explored the relationship between restoration ecology (the
science) and ecological restoration (agency and community aspirations and expectations).
This was achieved by reviewing measures of ecological integrity, identifying which measures
are appropriate to apply to ecological restoration projects, and comparing stakeholder
restoration goals with those in the ecological literature. The value of this research is in
identifying objective measures appropriate to determine the progress (and hence ‘success’)
of ecological restoration actions, and comparing these with subjective measures articulated
by stakeholders. This knowledge has application to restoration projects worldwide, and is
expected to be of particular value in New Zealand given the current aspirations to integrate
the collective visions of environmental stakeholders — government, institutions, iwi,

communities — into a common, shared ecological future.

1.6.1 Methodological framework

The research question was addressed through five central questions (Table 1.2). This study

involved a socio-ecological exploration of the relationship between restoration ecology

No outcome Weak Benefits not
measurement accountability well known
Low outcome Doubt about Benefits

visibility efficiency undervalued

N

!

/

Conservation is penalised
in trade-offs against other
quality-of-life objectives

Figure 1.2 — Consequences of the lack of measurement of conservation

(i.e., ecological restoration) outcomes (from Stephens et al., 2002).
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(the science) and the activities of ecological restoration practitioners (goals, expectations,
actions), and involved the collection, analysis, and integration of both quantitative and
qualitative data. The study originated from the application of ecology where cause and effect
of environmental changes (ecological restoration in this case) are determined through
objective observation and measurement. As one of the disciplines of science, ecological

research has a postpositive theoretical perspective (Creswell, 2003).

Ecological restoration, however, is a human-initiated and managed activity, and is thus multi-
dimensional, influenced by the range of knowledge, values and expectations of the
stakeholders. Research of these societal attributes required an exploration of the views and
experience of participants as a result of their engagement in restoration activities. Since
participants’ experiences are the result of actions, situations and consequences (rather than
necessarily from antecedent conditions) (Creswell, 2003), a pragmatic theoretical

perspective was considered an appropriate approach for this aspect of the study.

The theoretical perspectives that lie behind this study — postpositivism and pragmatism —
were addressed through a mixed methods research approach. The advantages of this
approach was the opportunity to address a broad range of research questions through a
developmental process, which is considered to maximize the generalisability or applicability
through better understanding of the findings and, consequently, better transferability of
knowledge (Creswell, 2003; Johnson & Onwuegbuzie, 2004; Tashakkori & Teddlie, 2009).

The research process followed a sequential explanatory mixed-method model design
(Creswell & Plano Clark, 2011; Creswell, Plano Clark, Gutman, & Hanson, 2002; Teddlie &
Tashakkori, 2009). This design is considered appropriate (Creswell & Plano Clark, 2011)

when:

¢ a sequence of study starts with a quantitative phase, and is followed by a qualitative
phase intended to explain the quantitative results in more depth;

e quantitative results can be used to guide purposeful sampling for a qualitative
phase;

o the researcher and research problem are more quantitatively orientated.

16



Table 1.2 — Central and guiding questions for this thesis.

Central questions

Guiding questions

1. Why is there a need for
measurement of ecological
restoration success, and what are
appropriate measurements?

What is the history of ecological restoration?

Why is there an issue with the credibility of
restoration success claims — NZ & international?
Why is there a crucial need for measuring ecological
restoration success — the nature of long-term
monitoring?

Definition of ecological integrity?

What are the issues with variable reporting of
restoration success?

2. What is the nature of ecological
restoration projects in NZ7?

Why people matter — community-led restoration?

Review of ecological restoration projects in NZ:
o  which sites — (3500 NZPCN)?

restoration types?

participants/stakeholders?

project goals?

communication mechanisms?

cf. international projects?

O 0O 0 O O

3. How do stakeholder restoration
goals compare to ecological goals?

What are the measures of ecological integrity?
What measures are appropriate/suitable for
assessing ecological restoration progress?
What are the current measures used in
restoration projects?

What is the relationship of matauranga to
ecological goals?

What goals are held in common?

What are the gaps in goal alignment?

Are there sufficient common goals for
communication transfers?

4. What is the relationship
between restoration ecology (the
science) and ecological restoration
(practitioners’ aspirations)?

Are there communication
disconnects/gaps/misunderstandings?

What is the role of Matauranga Maori?

How does the role of participation (volunteerism,
citizen science) affect the relationship?

How is restoration progress/ecological science
reported?

5. What is the capacity of
communities/stakeholders to
engage in the science of ecological
restoration?

How does the citizen science concept relate to
restoration?

What is the level of ecological literacy of
stakeholders?

How does the capacity of practitioners relate to
measurement requirements?

Do practitioners fit the concept of ‘accidental
scientists’?

Can models be developed for practitioners to report
restoration progress?

17



CHAPTER 1. INTRODUCTION

The two phases that characterise this design are:

1. collection and analysis of quantitative data to provide a general understanding of
the research problem (lvankova, Creswell, & Stick, 2006);

2. collection and analysis of qualitative data to help explain and interpret the findings
of the first phase though the exploring stakeholders’ views in more depth (Creswell,
2003; lvankova et al., 2006).

Within each phase, an iterative methodological-analytical-inferential loop facilitated
conclusions emerging from the inferential stage of the study to lead to further data gathering
and analysis stages. It was intended that the two phases will have equal emphasis in the

study. A graphic representation of the sequential nature of this study is shown in Figure 1.3.

Research question:
How do we reconcile the aspirations

of communities involved in
ecological restoration projects with

measures and expectations of

restoration success identified by —_— e ‘
ecological science or ‘governing’ | Conceptualization | /” Conceptualization Y Central question 3
stakeholders? « Stage 3 \s_:a_ge,/, How do stakeholder
G ‘ restoration goals compare to
ecological goals?
" Central question 4
Experiential Stage Experiential Stage What is the relationship
(Methodological) (Methodological) between restoration ecology
Why is there a need for (the science) and ecological
measurement of restoration (practitioners’
ecological restoration aspirations)?
appmpri'a:n are Experiential Stage vﬁamia@ " Central question 5
measurements? (Analytical) (Analytical) What is the capacity of
‘ ) communities/ stakeholders
Central question 2 to engage in the science of
What |§ the nature.of ecological restoration?
ecological restoration / -
o . 7 |
PrOJSCES MLNZZ ---1 Inferential Stage V (  Inferential S@ -
L Meta- ]
7 Inference
Figure 7.5  Graphic lllustration of Sequential Mixed Designs - .
e akkor J

Figure 1.3 — Graphic illustration of a sequential mixed design research pathway (Teddlie &
Tashakkori, 2009) with the research and central questions superimposed. Rectangles represent
the quantitative phase, ovals represent the qualitative phase, hatched lines represents iterative

methodological-analytical-inferential loops.
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1.7 Researcher position

As a restoration practitioner with an association with ecological restoration projects in
Auckland since the early 1980s, | approached this study, at least partly, as an ‘embedded
researcher’ (Reiter-Theil, 2004, p. 23). Reiter-Theil (2004, p. 23) describes an embedded
researcher as “some kind of team member,” where the duality of researcher independence
and subject familiarity can facilitate open discourse about the research question.
Embeddedness is considered to enable the researcher to respond to informers’ needs and
expectations, while allowing the simultaneous withdrawal and reflection at a distance (Lewis
& Russell, 2011). The expected benefits of this embeddedness (Barniskis, 2013; Marshall et
al., 2014) include:

o content credibility - an understanding of the established research evidence in the
specific field;

e ease of building relationships with those being surveyed;

e increased reflexivity and examination of biases;

e research will be more relevant for practitioners;

e reduction of the gap between the actual events and the studied experiences.

Potential disadvantages of this embedded research position are acknowledged, for example,
conflict arising from role duality, including clouded objectivity through familiarity with
situations, and assumptions made about events and participant views without seeking
clarification (Smyth & Holian, 2008; Unluer, 2012). Limitations of validity resulting from such
disadvantages will be addressed and minimised through following procedures suggested by
authors in this field (e.g., Smyth & Holian, 2008; Unluer, 2012).

1.8 Thesis outline

The data chapters (Chapters 2—5) are presented as self-contained research papers that may
be read independently. As such, some repetition across the thesis is inevitable, however
efforts have been made to keep this minimal. Acknowledgements have been combined in a

single section at the beginning of the thesis.

Chapter 2 considers 50 community-based ecological restoration projects in New Zealand to
gauge the relationship between the aspirations of the participants as collectives and their

conservation achievements. This chapter has been published in part as:

Galbraith, M.P., Bollard-Breen, B., & Towns, D.R. (2016). The community-
conservation conundrum: is citizen science the answer? LAND, 5(4): 37.
https://doi.org/10.3390/land5040037

19


https://doi.org/10.3390/land5040037

CHAPTER 1. INTRODUCTION

Chapter 3 explores perceptions of what constitutes restoration ‘success’ among restoration
practitioners in New Zealand at both community and agency levels, and how this is

measured. This chapter has been published as:

Galbraith, M., Towns, D. R., Bollard-Breen, B., & MacDonald, E. A. (2021). Ecological
restoration success from community and agency perspectives—exploring the

differences. Restoration Ecology, e13405.

Chapter 4 identifies the degree to which communities are engaged in ecological science,

surveying both community-based practitioners and employees of government agencies.

Chapter 5 explores an iwi kaitiaki perspective on the outcomes and expectations of
ecological restoration. Iwi kaitiaki are interviewed about their views on the relationship
between matauranga Maori and the determination of the success of ecological restoration

practices.

This study was approved by the approved by the Auckland University of Technology Ethics
Committee (Ref. number 17/167).
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Chapter 2

Ecological restoration in Aotearoa New Zealand'

Everyone in Aotearoa New Zealand is connected with nature,
and supports and actively contributes to its protection and
restoration.

Te Mana o Te Taiao - Aotearoa New Zealand Biodiversity Strategy
(Department of Conservation, 2020, p. 43)

2.1 Introduction

Public participation theory is the direct or indirect involvement of concerned stakeholders in
policies, plans, or programmes in which they have an interest (Barton, 2002; Quick & Bryson,
2016). It is assumed that public participation is beneficial to society in that empowering
communities leads to enduring support for new initiatives, that those affected by decisions or
actions should be involved in their implementation, and that communities that work together
can achieve outcomes that are broader than those that can be achieved by individuals alone
(Arnstein, 1969; Creighton, 2005; Forgie, Horsley, & Johnson, 2001; Quick & Bryson, 2016).
However, the kinds of decisions that might be appropriate, what is involved in participation

and how best to implement it, are often unclear (e.g., Claridge, 2004).

Conservation projects are regarded by many authors (Bixler, Dell'Angelo, Mfune, & Roba,

2015; Forgie et al., 2001; Ockenden, 2007) as ideally suited to participation activities

1 This chapter has been published in part as:
Galbraith, M.P., Bollard-Breen, B., & Towns, D.R. (2016). The community-conservation conundrum: is citizen science the

answer? LAND, 5(4): 37. https://doi.org/10.3390/land5040037
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because they provide access to local knowledge, sustainable outcomes through on-going
motivation, building of capacity through the acquisition of transferable skills, sharing of
responsibilities, acceleration of change through growth of education, awareness and trust,
economies of scale, and less costly enforcement through self-regulation (Evely, Pinard,
Reed, & Fazey, 2011; Forgie et al., 2001). Building on these advantages, community-based
voluntary participation in ecological restoration (conservation) has shown global growth
(Bramston, Pretty, & Zammit, 2011; Cheng & Sturtevant, 2011; Miles, Sullivan, & Kuo, 1998).

The motivations for voluntary participation in ecological restoration projects are well studied
(e.g., Bramston et al., 2011; Grese, Kaplan, Ryan, & Buxton, 2001; Hardie-Boys, 2010;
Miles, Sullivan, & Kuo, 2000), and may be summarised as helping the environment, learning
more about the environment (ecological literacy), social belonging (social networks), and
personal growth. Although government agencies may be legally bound to restore degraded
environments, many have taken advantage of this growth of interest in public participation
and have included increased engagement of communities in conservation as performance
indicators, for example New Zealand Department of Conservation (DOC) (State Services

Commission, 2014).

The concept of public participation is implicit in the New Zealand Biodiversity Strategy
(NZBS, Department of Conservation & Ministry for the Environment, 2000; Forgie et al.,
2001) adopted by the New Zealand Government in 2000. The Strategy acknowledges that
lack of understanding and awareness of biodiversity is a barrier to biodiversity conservation,
and identifies the engagement of communities and individuals to conserve and enhance
Aotearoa New Zealand’s biodiversity as a potential tool. Citizen science, the engagement of
non-professionals in scientific investigations (Cornwell & Campbell, 2012), is not specifically
mentioned in the NZBS, but the concept is certainly implied. For example, Goal 1 of the
Strategy (Department of Conservation & Ministry for the Environment, 2000, p. 15) refers to
communities having to share responsibility “equitably” for the conservation of Aotearoa New
Zealand’s biodiversity. This encompasses a breadth of potential outcomes of citizen science
including: the gain of scientific literacy, fostering and strengthening of relationships between
citizens and professional agencies, use of knowledge for advocacy, and influencing political
decisions (Cornwell & Campbell, 2012; Ellis & Waterton, 2005). The action plan for Goal 1
advocates community involvement, using ‘participatory projects’ (Department of
Conservation & Ministry for the Environment, 2000, p. 102) as a tool to resolve the threats to
native flora and fauna, and to promote the sustainable use of natural resources. Over the last
20 years, community-based ecological restoration groups have proliferated in Aotearoa New
Zealand (hereafter New Zealand) (Bell, 2003; Hardie-Boys, 2010), with more than 3500
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ecological restoration projects (New Zealand Plant Conservation Network, 2015) involving an
estimated 4000 community groups (Butler, Lindsay, & Hunt, 2014; Green & Clarkson, 2005;
Peters, Hamilton, & Eames, 2015).

There is general agreement that there are many levels of public participation. For
conservation problems, a form of participation called adaptive co-management is advocated
to address the socio-ecological complexities of environmental problems (Berkes, 2004).
Here, the scale of the partnerships formed, the participants and type of arrangement formed,
should reflect the complexity of problems being addressed. The complex nature of
conservation problems is evident in New Zealand, where ecological restoration, especially on
islands, almost always involves management of invasive species (Department of
Conservation & Ministry for the Environment, 2000; Towns, 2011), and the translocation of
species to refugia for conservation gains or to fill taxonomic gaps (Miskelly & Powlesland,
2013; Seddon, Maartin Strauss, & Innes, 2012). Both of these activities, increasingly
undertaken by community groups, require numerous sequences of complex actions and

decisions.

Invasive plants can take some time to naturalise (Kowarik, 1995), and may require an equally
lengthy time to eradicate or control (Parkes & Panetta, 2009), but invasive mammalian
predators, even in low densities, can have an immediate and drastic impact on native biota
(Furness & Monaghan, 1987; Towns, Byrd, et al., 2011). For this reason, many restoration
projects in New Zealand prioritise mammal control, even though such strategies seldom have
definite end-points unless eradication is achievable (Grice, 2009) and even then, reinvasion
may remain a perpetual risk (Russell, Towns, & Clout, 2008). If community groups aim to
deal with introduced predators, they are confronted by significant and complex hurdles. The
groups may face systematic removal (or control) of multiple species, which requires planning,
logistics, technical requirements, and funds—elements that are acknowledged as a
challenge for professional managers (Larson et al., 2011), and are potentially beyond most
community groups working independently of other stakeholders (Towns, Aguirre-Mufioz, et
al., 2011; Towns, West, & Broome, 2013). For example, the eradication of rats from large
islands involves the aerial spread of rodenticide using helicopters equipped with
sophisticated Global Positioning Systems (Russell & Broome, 2016). In New Zealand, there
are restrictions on who can use the rodenticide, and many safety requirements must be met
while the products are loaded and spread. There are also regulations about the discharge of

toxins into the air and water that usually require resource consent from local authorities.

Like the management of invasive species, translocations of native species involve an array of
complex hurdles for practitioners to address (Armstrong, Hayward, Moro, & Seddon, 2015;

Ewen, Armstrong, Parker, & Seddon, 2012). Translocation proposals must provide the
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rationale and justification for translocation, and consider logistics, viability of both source and
transferred populations, habitat requirements, welfare needs during transfer, disease
screening needs, and funding (Seddon, Armstrong, Parker, & Ewen, 2012). Increasingly,
genetic issues need to be addressed as each translocation event is, potentially, a genetic
bottleneck (Jamieson & Lacy, 2012). Furthermore, extended post-release monitoring of both
source and transferred populations is often a required component of translocation events
(Nichols & Armstrong, 2012; Parker, Ewen, Seddon, & Armstrong, 2013). Community
involvement in species translocations as part of the restoration process, whether wholly
community-led or joint community/agency initiatives, is increasing (Cromarty & Alderson,
2013; Peters et al., 2015). For approved species translocations in New Zealand during the
period of 2002—2012, community participation increased from 16% to 71% (Cromarty &
Alderson, 2013). Community groups are unlikely to be fully aware of the complexity of
undertaking translocations (Nally & Adams, 2015), although community participation in
translocations is now considered to be an essential component of conservation advocacy
(Parker, 2008; Seddon, Maartin Strauss, et al., 2012).

These restoration activities have inherent, and potentially unforeseen challenges, which are
typical of conservation management worldwide. For example, a fundamental part of halting
the biodiversity declines identified in the NZBS is, of necessity, ecological restoration that
includes pest eradication (Department of Conservation & Ministry for the Environment, 2000).
In a study of ecological restoration groups in New Zealand (Peters et al., 2015), at least 75%
were involved in animal pest control. Should communities embark on ambitious habitat
restoration projects that involve killing unwanted organisms, they will lurch unsuspectingly
into the realm of ‘wicked’ problems (Ludwig, 2001; Rittel & Webber, 1973), which are those
with complex and interconnected components, uncertain biological and social outcomes, that
may operate over short or long timescales, have ambiguous definition of scope and
boundaries, and be subject to controversy and locally variable social constraints (Reed,
2008; Towns, Aguirre-Munoz, et al., 2011; Weng, 2015).

Reviews of the implementation of the NZBS (Anon., 2003; Green & Clarkson, 2005, 2006)
acknowledge the increase in community-sourced participants in conservation activities.
Although the NZBS urges agencies to ensure that individuals and communities have the
knowledge and technical skills to participate in biodiversity conservation activities
(Department of Conservation & Ministry for the Environment, 2000), an initial review
recognised that this community participation was dependent on considerable advice and
support (Anon., 2003). The challenges that communities and individuals face in addressing

wicked problems may explain concerns raised in subsequent NZBS reviews that monitoring
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and reporting of biodiversity conservation activities are patchy or lacking (Green & Clarkson,
2005, 2006).

Citizen science volunteer programs are not new to environmental monitoring (e.g., eBird,
Sullivan et al., 2009), and are being used increasingly for biodiversity assessment (Couvet &
Prevot, 2015). Citizen science is considered to be a developing field for the collection of long-
term field data in ecological restoration (Bonney et al., 2009; Bonney et al., 2014; Couvet &
Prevot, 2015; Miller-Rushing, Primack, & Bonney, 2012). There are numerous case studies
of citizen science activities in ‘successful’ ecological restoration projects (e.g., Tiritiri Matangi
Island, New Zealand, Galbraith, 2013), indicative of the potential for community-sourced
participants to use empirical measures to assess progress towards restoration targets. In
addition to the generation of ecological data, citizen science also increases science literacy
and offers numerous social benefits as a result of members of the public being engaged
collaboratively in research experiences (Conrad & Hilchey, 2011; Dickinson & Bonney, 2012;
Dickinson et al., 2012).

The attributes expected of a restored ecosystem are frequently articulated, but there is little
information on whether—or how—these attributes should be measured. The benefits of
community participation in biodiversity management are well established (e.g., Bixler et al.,
2015; Forgie et al., 2001; Ockenden, 2007), but, as of yet, the relationship between
community group aspirations (their goals/aims) and their conservation achievements is
unclear. Here, | reviewed the extent to which community groups involved with selected
ecological restoration projects in New Zealand define progress for their projects. The study
focused on the aims and goals of these community groups, and considered three key

questions:

1. What arrangements and partnerships are currently operating where there is strong
community participation in ecological restoration?

2. What are the key aspirations identified by community groups in their ecological
restoration goals and/or aims?

3. What activities and strategic milestones are identified by community groups and what

progress are they making towards these?

Finally, | consider whether there are appropriate institutional frameworks in support of their

endeavours.
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2.2 Methods

Data about ecological restoration projects were gathered through online internet research.
Internet-mediated research (IMR; Hewson, Yule, Laurent, & Vogel, 2003) has the advantage
of facilitating fast and efficient access to a broad selection of specialist information (Hewson,
Vogel, & Laurent, 2016). | reviewed ecological restoration projects with community
participation through umbrella websites that provide information of community-based projects
(Naturespace, (now administered by DOC); NZ Landcare Trust; Sanctuaries of New
Zealand). Additional community-based projects were identified through a publication (Butler

et al., 2014), and the author’'s (M.P.G.) knowledge of restoration projects.

The disadvantages that may be attributed to IMR (e.g., non-representative samples, ethical
issues, and uncertain reliability; Fletcher, 2012; Hewson & Laurent, 2008; Hewson et al.,
2016) were considered to not apply to this study, as only text-based data about the targeted
organisations was collected, not personal information. Furthermore, the information |

accessed is publicly available.

2.2.1 Types of community group participation

The types of community groups that undertake conservation activities in Aotearoa New
Zealand were established through the online audit of community-based projects. The audit
included an analysis of the structure and features of community-based groups, identifying
attributes such as the physical location of the project, its scale, community interests and
demographics, group structure, how the project was initiated, and degree of professional
input. Conservation initiatives that were not community-led were excluded from the analysis,
and duplicates across websites were removed. The remaining list of groups were then coded
systematically into key types, with the types identified during the coding process. This
general inductive approach followed the process advocated by Thomas (2006) and had the
advantage of being able to condense a wide range of data into a summary format (Lodico,
Spaulding, & Voegtle, 2010; Thomas, 2006).

2.2.2 Project aims and aspirations

The aims of 50 community-based projects were reviewed in this study. Forty-one were
selected for accessibility of project information through the umbrella websites Sanctuaries of
New Zealand and NZ Landcare Trust. The websites of other known restoration projects (n =
9), not listed with the umbrella websites, were targeted individually. A further selection
criterion was to limit the geographic range of the projects to the North Island of New Zealand

(Fig 2.1) where most of New Zealand’s population, and hence the community-based
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restoration projects, are concentrated (Statistics New Zealand, 2015). These locations
include DOC reserves and other Crown land (71%), island (22%), and mainland sites. The
abundance of island projects reflects concentrations of islands around northern New Zealand

and their importance as refugia for native species.

In New Zealand, participants in community conservation initiatives often form non-
governmental collectives, such as incorporated societies or charitable trusts dedicated to
specific conservation projects. This accords legal status to the groups, with an obligation to
provide open access to their aims through the New Zealand Companies Office (Companies
Office, 2011). Groups are required to update their documents annually, so it is assumed that

the available information is current and reliable.

To establish the key elements of the community groups’ aspirations, a corpus of comparable
data was assembled from their collective goals and aims. This corpus was analysed using
Wmatrix (Rayson, 2009), a computer-based tool to calculate key-word frequencies. A word
cloud visualisation of the dominant words in the corpus was generated using a web-based
text analysis tool, Voyant Tools (Sinclair & Rockwell, 2016). Word clouds show the
frequencies of different words in the corpus as different font sizes, with words at higher
frequencies being larger relative to other words. Function words that contribute to sentence
syntax rather than meaning were excluded from the analysis. Word clouds provide a quick
visualisation of the common themes in texts, and are recognised as a supplementary tool for
text analyses, particularly for corpora prior to any content manipulation (McNaught & Lam,
2010).

The top key words and multi-word expressions were also analysed for their association with
attributes of restored ecosystems. Restoration ecologists have identified the expected
outcomes for restoration projects, and empirical measures for the measurement of the
progress (or “success”) of a restoration process. These broad attributes (or criteria), derived
from concepts of ecological integrity, conservation biology, and sustainability, were collated

into nine broad groupings (Table 2.1).

Based on the information reported through the projects’ websites, an evaluation of the
progress made towards strategic ecological restoration milestones was carried out by scoring
each project on an ordinal scale to characterize the status (Table 2.2). This evaluation

included noting the nature of any ecological monitoring activities that were being reported.
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Figure 2.1 — Geographic spread of ecological restoration projects with community
participation considered in this study (North Island, Aotearoa New Zealand).
Projects were identified via a search of Naturespace, (now administered by DOC),

NZ Landcare Trust, and Sanctuaries of New Zealand websites.
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Table 2.1 — Broad attributes of ecological restoration success or progress, derived from

concepts of ecological integrity, conservation biology, and sustainability.

Potential ecological restoration attributes Literature sources
Ecosystem representativeness in comparison to reference ecosystem 1-3
Ecosystem composition in comparison to reference ecosystem 1-9
Maintenance of ecosystem processes 1-10
Integration into a larger ecological matrix 1,3-6, 9,10
Prevention of extinctions and declines 1-7,9
Reduction of spread and dominance of alien species 1-7,9
Re-establishment of landforms and hydrology 1,4,6,9
Educational, scientific, social benefits 1,6,7,9
Sustainable management and use 1,5,6

Note. Literature sources: (1) Lee, McGlone, and Wright (2005), (2) Lee and Allen (2011); (3) Towns, Wright,
and Stephens (2009); (4) Society for Ecological Restoration Australasia (2016); (5) Society for Ecological
Restoration International Science and Policy Working Group (2004); (6) Keenleyside, Dudley, Cairns, Hall,
and Stolton (2012); (7) Atkinson (1994); (8) Chaves, Durigan, Brancalion, and Aronson (2015); (9) Parks
Canada (2008); (10) (Ruiz-Jaén & Aide, 2005b).

Table 2.2 — Scoring criteria for characterisation of the monitoring status of ecological restoration

projects.
Project status Score
1 2 3 4 5
No project aims identifiable v
Project aims identifiable v v v Y
Evidence of monitoring of populations of invasive species v v
Evidence of monitoring of populations of indigenous species v
Evidence of monitoring of populations of indigenous species; evidence of v

ecological monitoring to show restoration progress
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2.3 Results

2.3.1 Types of community groups

The online audit identified 437 community-groups actively participating in ecological

restoration projects. The types of involvement are summarised in Table 2.3.

2.3.2 Project aims and objectives

The projects’ objectives, where available, were collated into a corpus of 1490 words and are
presented in visual form in Figure 2.2. The key words in the corpus were: “native” (1.61%),
“island” (0.87%), “natural” (0.87%), “restore” (0.87%), “provide” (0.81%), “conservation”
(0.74%), “ecosystem” (0.60%), “education” (0.60%), “flora” (0.60%), “fauna” (0.60%),
“species” (0.60%), and “birds” (0.54%). The two top multi-word expressions in the corpus,

“‘endangered species” and “pest control”, were equal in their occurrence (0.13%).

Words associated with the formal disciplines of conservation biology and restoration ecology
were present, but at much lower frequencies: for example, “indigenous” (0.27%), “habitat”
(0.27%), “monitoring” (0.2%), “ecosystems” (0.2%), “research” (0.2%), “scientific” (0.13%),
“populations” (0.13%), “reintroduction” (0.13%), “ecological” (0.13%), and “ecology” (0.13%).
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Figure 2.2 - Visualisation of the dominant words in the goals and
objectives of 50 selected community groups participating in ecological
restoration projects in Aotearoa New Zealand. Word size reflects

frequency of occurrence.
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Table 2.3 — Typology of community participation in restoration/conservation activities in Aotearoa New Zealand from an online audit of active groups (n = 437).

Type of involvement

Characteristics

Examples

1 Labour only (47%) No recognised organisation of volunteers; community contribution planned by e Local body plantings
agencies; volunteers often contribute to costs. e Conservation Volunteers New Zealand '

2 Support group, remote Focussed on remote Crown reserves, generally inaccessible to public; e Hauturu Little Barrier Island Supporters Trust 2

reserves (1%) community contribution generally limited to advocacy and funding. e Fiordland Conservation Trust 3
3 Management committee, Typically focused on local Territorial Land Authority (TLA) reserves; community e  Diamond Harbour Reserves Management
accessible reserves (2%) contribution generally a management/advisory role with limited operational Committee 4
input. e Lyttleton Reserves Management Committee 5
4 Support group, accessible  Typically on Crown or TLA reserves; community contribution includes e Supporters of Tiritiri Matangi ©
reserves (24%) management, operational and advocacy roles; generally driven and organised e  Tawharanui Open Sanctuary Society °
by volunteers, potentially with significant levels of internal/external funding.

5 Independent (1%) Independently initiated and organised, often with own land and significant e  Pakorokoro Miranda Naturalists’ Trust *
levels of internal/external funding; collaborate with iwi/private and Crown e Banks Peninsula Conservation Trust 8
landowners; may include QEIl covenants.

6 Iwi (2%)* Iwi-led or co-management agreement between iwi and another agency or e Te Rarawa Taiao - Conservation Projects °
group. e Te Ao Taroa: Environmental kaitiakitanga 10

e Ngati Tahu-Whaoa Environment !

7 Private projects (7%) Landowners initiate, drive and manage conservation activity; minimal e CUEHaven?
assistance from agencies and external funding; may include QEIl covenants. e Aroha Island Eco Centre 2

8 Inter-agency/iwi/ Landscape-scale cooperative conservation activity across a spectrum of land e  Sanctuary Mountain Maungatautari 5

community initiatives (14%) tenure; collective management. e Landcare groups "2

9 Management trusts (1%) Conservation activity typically on Crown or TLA land, or with a species-specific e  Motu Kaikoura Trust &
focus; driven and managed by an independent Trust Board with stakeholder e Yellow-eyed Penguin Trust '3
representatives, but legislated obligations; generally required to be self-
funding.

10 Inter-agency/community Voluntary accord between stakeholders where not all may normally aspire to e Taranaki Biodiversity Forum Accord 4

accord (1%)

environmental outcomes; involves a spectrum of land tenure; management
outcomes are generally collective and cooperative, principally through
information sharing.

Integrated Kaipara Harbour Management Group '8

*Note. This proportion was unexpectedly low, and almost certainly is under-representative.

Examples sources:
" conservationvolunteers.co.nz

4 diamondharbour.info/dh-reserves-management-committee/

7 shorebirds.org.nz/about-us
"% ngaitahu.iwi.nz/environment/
3 www.yellow-eyedpenguin.org.nz/

2 www.doc.govt.nz/get-involved/volunteer/groups/
5 Lyttelton Information Centre (2016)

8 www.bpct.org.nz/

" www.tahu-whaoa.iwi.nz/environment/projects
' Taranaki Regional Council (2012)

3 fiordlandconservationtrust.org.nz/

5 www.sanctuariesnz.org/projects.asp

® www.terarawa.iwi.nz/pou/environmental/projects/
2 www.landcare.org.nz/

'S kmr.org.nz/
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The alignment of the key words and multi-word expressions with broad attributes of

ecological restoration are shown in Table 2.4.

2.3.3 Project milestones

The evaluation of the progress made towards strategic ecological restoration milestones,
based on the information provided through the projects’ websites, is illustrated in Figure 2.3.
The project status is based on the scoring system described in Table 2.2. No groups
demonstrated evidence of comprehensive ecological monitoring to indicate progress towards

a predetermined restoration state.

Table 2.4 — Top 10 key words and top 2 multi-word expressions from community groups’

aims and objectives aligned with attributes of restored ecosystems.

Potential ecological Literature Aims and objective key
restoration attributes sources words/phrases
Eocr?]syésrti:?nrgp:zfs;gfctg e 1-3 native, natural, island, restore, ecosystem,

P flora, fauna, species, birds
ecosystem
Egasésrignnctgr?epf?rletlr?gem 1-9 native, natural, island, restore, ecosystem,

P education, flora, fauna, species, birds
ecosystem
Maintenance of ecosystem 1-10 natural, provide, ecosystem, flora, fauna,
processes species, birds
Integration into a larger ecological 13-6 9 10 natural, island, restore, provide,
matrix o ecosystem, species
Prevention of extinctions and 1-7. 9 native, island, restore, conservation, flora,
declines ’ fauna, species, birds, endangered species
Reduction of spread and native, restore, provide, conservation,
dominance of glien species 1-7,9 ecosystem, education, flora, fauna,

P species, pest control

Re-establishment of landforms and 1,4,8,9 restore, ecosystem
hydrology
Educgtlonal, scientific, social 1,2,6,7,9 conservation, education
benefits
Sustainable management and use 1,2,6,7 conservation, ecosystem, education

Note. Literature sources: (1) Lee et al. (2005), (2) Lee and Allen (2011); (3) Towns et al. (2009); (4) Society for
Ecological Restoration Australasia (2016); (5) Society for Ecological Restoration International Science and

Policy Working Group (2004); (6) Keenleyside et al. (2012); (7) Atkinson (1994); (8) Chaves et al. (2015); (9)
Parks Canada (2008); (10) (Ruiz-Jaén & Aide, 2005b).
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The reporting of monitoring activities indicated that a majority of the groups (n = 43) were
engaged in control or monitoring of introduced mammals. Species reintroduction as a past or
intended activity was identified by 31 of the groups. Of the groups that had actually
completed species translocations (n = 25), only 13 indicated that monitoring of the

translocated species was being undertaken.
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Figure 2.3 — Proportion of community-group ecological restoration projects in
Aotearoa New Zealand (n = 50) achieving ecological restoration milestones.
Italicised numerals within bars indicate the number of groups at each status

score.

2.4 Discussion

2.41 Typology of ecological restoration groups

The contribution by public to address environmental degradation can take many forms, and
reflects the development in New Zealand of a community desire for hands-on participation in
ecological restoration (Towns, Aguirre-Mufioz, et al., 2011; Wilson, 2005). Wilson (2005, p.
10) identifies a continuum of community groups between the extremes of ‘informal’ and
‘corporate’. The 10 types of community participation presented here represent these
extremes and a range of participation types along the continuum (Table ). The ‘informal’
extreme is represented by a labour only contribution (Type 1), and interagency/community

accords representing the ‘corporate’ extreme (Type 10).

43



CHAPTER 2.

Where a project is located on public land managed by DOC, or by other agencies, there is a
statutory obligation for DOC to retain overview. The community groups in these situations,
particularly if localised, will tend to be labour only (Type 1), or a support group on a remote
(Type 2) or accessible reserve (Type 4). Projects tend to become more complex as scale
(physical, spatial, temporal, or stakeholders) increases. In these cases, management actions
are potentially complex, particularly where a variety of land tenure is involved, so inter-

stakeholder cooperation is both necessary and important.

Only 2% of the community groups identified were iwi-led or were operating under a co-
management agreement (Type 6; Table 3). This proportion was unexpectedly low, and
almost certainly is under-representative of this type of community participation. This may be
due to underlying bias in online presence of these groups, or how these groups organise and
communicate their activities in the digital space. It suggests that employing alternative
survey methods is required for a deeper understanding of the key aims and aspirations of

these groups.

The nature of projects, and the associated community input, is inherently dynamic, and
change over time is inevitable as participants change, milestones are passed, and support
grows. Thus, although a labour-only contribution dominates community participation in
restoration projects, the type of community contribution may shift along the continuum as it
develops and in response to changing attributes. Examples of this shift are: the Supporters of
Tiritiri Matangi started as an informal Type 1 contribution (labour only) before moving to Type
4 (support group) (Galbraith & Hayson, 1994); the Guardians of the Bay of Islands started as
Type 1, but is now mostly Type 4 while operating to a certain extent within Type 8 (inter-

agency/iwi/community initiative) (H. Ough Dealy pers. comm.).

More recently, many community restoration groups have recognised the experiences of
earlier-established projects, and set themselves up, on inception, near the more complex end
of the continuum, or function as a combination of types. Restoration of the Mercury Islands,
for example, is a combination of Types 5 and 8 (independent but with interagency and iwi

collaboration) (Towns, 2023).

The 10 types of community participation are neither precisely distinct nor exclusive, but they
are intended to represent the current state of community-based ecological restoration in New
Zealand. This classification is useful for thinking about the different contributions public
participants make, however, it is acknowledged that specific groups will likely fit somewhere

on a continuum amongst these types.
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2.4.2 Elements covered in the goals and/or aims of the community
groups

The goals and aims of the ecological restoration groups in the study varied greatly in the
quality of information provided. The web-based information contained shortcomings in the
use of restoration ecology terminology, and no groups identified specific strategic milestones
for their participation and progress towards them. Our study confirms, however, that
numerous community groups are involved in ecological restoration activities that fit the
concept of ‘wicked’ problems. Most groups are engaged in the management of mammalian
pests (84%), with species reintroduction either being carried out, or on the ‘wish list’ of
activities, for 62% of the groups. Both of these activities are complex, may have uncertain

outcomes, and are potentially controversial.

The key words that emerged from the analysis of the aims and objectives of 50 community
collectives reinforce studies identifying environmental gain as a significant motivational driver
of volunteers participating in ecological restoration projects (Society for Ecological
Restoration Australasia, 2016). These key words and phrases were, however, of a relatively
general nature, often with a local focus, and did not use the formal language more often
associated with the science of restoration ecology. Examples of such generalised aims or

objectives are:

o “to restore the natural and cultural landscapes” (Motutapu Restoration Trust);

e “future generations will enjoy a forest alive with native birds, reptiles and insects”
(Motuora Restoration Society);

e “anatural environment of indigenous flora and fauna” (Motuihe Trust);

e “a corridor of bush along a pristine stream; a place for birds to live and kids to play”
(Waitao-Kaiate Environmental Group);

e “to preserve and enhance the natural beauty, ecosystems and biodiversity”
(Whakaangi Landcare Trust);

e “to remove forever, introduced mammalian pests and predators” (Maungatautari

Ecological Island Trust).

The generalised aims and objectives may reflect a gap identified in other studies (e.g.,
Weng, 2015) between a professional perspective of ecological restoration (e.g., that of a
government agency, with a legislative obligation to focus on the scientific foundations of
restoration), and a community perspective where general restoration objectives support
social environmental benefits that to which avocational participants relate. Avocational
volunteers (or lay ecological restorationists, New Zealand National Party, 2014; State

Services Commission, 2014) have been shown to conceptualise restoration differently to
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ecological professionals (Weng, 2015). However, | believe that, despite the general language
used in the community groups’ goals and aims, the key words and multi-word expressions

can still be aligned to the broad attributes of ecological restoration (Table 2.3).

Words associated with long-term monitoring of ecological attributes, however, were few, and,
if present, were at particularly low frequency. Although monitoring featured in a minority of
objectives, words that might be expected of community-based restoration projects, such as
“citizen”, “science”, and “measure”, were absent. This low focus on ecological science likely
reflects the avocational status of the community participants who generally lack technical
skills and science literacy, particularly where their contribution focuses on practical
contribution under the direction of an agency body (Peters, Hamilton, Eames, Innes, &

Mason, 2016).

2.4.3 Activities and strategic milestones identified by community groups

Environmental monitoring is a globally common participatory action (e.g., Bixler et al., 2015;
Forgie et al., 2001; Ockenden, 2007; Peters et al., 2016). However, although it is evident that
some degree of monitoring is undertaken by the community groups | studied, none provide a
comprehensive framework of strategic milestones to demonstrate restoration progress. Other
studies (Peters et al., 2016) have found similarly that only a minority of groups monitor the

outcome of their actions.

Analyses of reports from restoration projects that were studied indicated long-term
monitoring activities dominated by assessment of ecological status (e.g., populations) and
impacts (e.g., invasive mammals). Aspects of ecological integrity, such as ecosystem
composition, structure, and processes, do not feature in the analyses. Ecological status
assessment is dominated by vegetation measures, attributed to the relative speed and ease
with which such measures can be completed (Ruiz-Jaén & Aide, 2005a; Young, 2000).
Recent publications suggest that this is a common characteristic of restoration monitoring
(Peters et al., 2016; Ruiz-Jaén & Aide, 2005a). The milestones that were used by the groups
in our study focussed on the monitoring of invasive mammal pests (see also Peters et al.,
2015). This form of monitoring reflects the impact of invasive mammals in New Zealand, and
that their management is now a routine activity and acknowledged as a crucial first phase
(and potentially long-term activity) of restoration projects (Clout, 2001). Of the more specific
restoration activity of species translocation, only half of the groups that had carried out, or
participated in, such events indicated that these species were monitored (despite this being a

condition of all translocation permits issued by the Department of Conservation).
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There is evidence that many ecological restoration projects do exhibit positive progress in
improving ecological integrity and/or achieving conservation gains (Suding, 2011), and this
appears to be generally assumed for a large number of New Zealand projects (Butler et al.,
2014; Campbell-Hunt & Campbell-Hunt, 2013). Despite such proclamations of successful
ecological restoration projects worldwide, however, there is international debate over what
constitutes ‘success’ in the context of ecological restoration (Bernhardt et al., 2007; Clewell &
Rieger, 1997; Palmer et al., 2005; Suding, 2011; Wortley, Hero, & Howes, 2013; Zedler,
2007), with some authors criticising the wide use of the word ‘success’ (and other value-
laden terms, for example, ‘desirable’, ‘degraded’, and ‘intact’) to describe ecological
restoration outcomes (e.g., Clewell & Rieger, 1997; Suding, 2011; Zedler, 2007). An
additional complication, further reducing clarity for community participation in particular, is
that different stakeholders will likely have differing expectations of restoration outcomes
(Hackney, 2000), so it is inevitable that perceptions of restoration success will be based on
their respective experience and values (Clewell & Rieger, 1997; Hackney, 2000; Suding,
2011).

If the measurement of restoration progress and/or success is a desired and expected
component of restoration outcomes, then the need to assign value to the actions of
community participation is paramount. Accountability is particularly important where
restoration projects are on public lands and restoration outcomes are accountable to society
(taxpayers) in general, and/or where parties using outside funding may be held financially
responsible for restoring a damaged ecosystem (Holl & Howarth, 2000). Effective and
meaningful evaluation of the progress of an ecological restoration project requires a
framework for systematic ecological monitoring to be in place (Atkinson, 1994). Such a
framework is deemed to be a necessary prerequisite for evidence-based review of

restoration actions (Sutherland, Pullin, Dolman, & Knight, 2004).

2.4.4 Citizen science

New Zealand has international recognition for the participation of volunteers in conservation
projects (Galbraith, 2013; Towns, Aguirre-Mufioz, et al., 2011) with the growing trend in
volunteering seen by the Department of Conservation and other territorial authorities as a
pathway to greater engagement of the public in conservation activities, as well as increase
business partnerships for conservation gain (Department of Conservation, 2013). This trend
addresses the goals of the NZBS (Department of Conservation & Ministry for the
Environment, 2000), and is consistent with current government priorities (State Services
Commission, 2014). Since communities may already be engaged in some level of
monitoring, albeit at a low scale, the targeted training of interested individuals as citizen

scientists may prove a way to obtain comprehensive measures of restoration outcomes

47



CHAPTER 2.

against community effort. However, citizen science is not listed anywhere in the NZBS
(Department of Conservation & Ministry for the Environment, 2000), nor in the index of a
comprehensive published account of New Zealand sanctuaries (Butler et al., 2014).
Nevertheless, the Strategy emphasises the need to improve the technical knowledge and

capacity for communities to become involved in biodiversity management.

Citizen science, however, has its problems. It requires willing engagement of participants in
science. This is a likely barrier, as, according to published accounts (e.g., Bramston et al.,
2011; Bruyere & Rappe, 2007) most community volunteers are involved in the projects for
reasons other than an interest in obtaining data. In addition, volunteers’ experiences must be
enjoyable to be sustainable (Bell, 2003), and the imposition of science-based activities may
counter this need, particularly for avocational participants. The divide between avocational
participants and formal science is well recognised (Braunisch, Home, Pellet, & Arlettaz,
2012), and may have developed through the marginalisation of amateur naturalists as a by-
product of the professionalisation of science (Miller-Rushing et al., 2012). Furthermore, the
quality of data collected by avocational volunteers has often been questioned (Bonney et al.,
2014), although recent approaches tend to suggest that citizen science data is useful and
important if the research methodologies are well-designed (Cohn, 2008; Dickinson et al.,
2012).

The involvement of avocational volunteers in the measurement of ecological attributes of
restoration, measures that are essentially an applied science focus, has implications for both
achieving and measuring project outcomes. For many participants in restoration projects,
social and recreational motivations may be as important as environmental stewardship (Reid,
Williams, & Paine, 2011), and are often included in the goals of citizen science projects.
Their participation in ecological science, therefore, may be unintentional, and develop as a
result of a project's management requirements and/or devolution of management by
governing agencies to communities. In this situation, the participants may be considered as
‘accidental’ scientists rather than citizen scientists (J. Perrott, pers. comm., 26 May 2016),
and raises questions of the desire, and hence capacity, of community groups to engage in

ecological science.

2.4.5 Conclusion

This study considered 50 community-based ecological restoration projects in New Zealand to
gauge the relationship between the aspirations of the participants as collectives (their
goals/aims) and their conservation achievements. | found that goals tend to be generalised,

and do not identify strategic milestones to gauge project success. Although many groups are
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undertaking environmental monitoring and, at least at some level, are engaged effectively in
scientific activities, it appears that monitoring of restoration outcomes is given a lower priority
than might be expected given the need to provide measures of long-term results, which

perhaps is indicative of the avocational nature of most participants.

The consequence of poorly defined criteria of restoration ‘success’ is the difficulty of
evaluating benefits, leading to subjective assertions of the outcomes of ecological
restoration, particularly as they are often based on anecdotal measures. This difficulty can be
compounded when projects lack predetermined goals, criteria for measuring milestones, and
fail to monitor appropriate project outcomes (Suding, 2011). Evidence-based approaches
would justify restoration as an option for natural resource management through
demonstrated conservation gains, development of best practices in the field, facilitated
prioritisation of restoration actions, justified funding and allocation of resources, and clear
accounting for funds committed to do the work (Mansfield & Towns, 1997; Palmer, Allan,
Meyer, & Bernhardt, 2007; Stephens, Brown, & Thornley, 2002; Suding, 2011; Wortley et al.,
2013).

Citizen science is accepted as an excellent opportunity to progress ecological restoration,
where the participants increase their scientific literacy and skills, and gain social benefit.
Such activities can certainly meet the needs of effective monitoring for restoration success.
However, although most studies of community groups identify the need for increased
technical training for volunteers, including methods for outcome monitoring, such training is

not necessarily a priority of the groups themselves (Peters et al., 2015).

The implication from the NZBS (Department of Conservation & Ministry for the Environment,
2000) is that improved capability through training and technical support would derive from
professional agencies such as the New Zealand Department of Conservation and regional
councils. Many community groups do receive assistance and advice from staff of government
agencies or tertiary educational institutes (Peters et al., 2015), sometimes with scientists as
members or even instigators of the community groups. Such collaborative processes have
been shown to greatly enhance the outcomes for conservation (Arlettaz et al., 2010).
However, studies of community participation in ecological restoration do not mention the
collaborative approach as a motivation for involvement, although it is perhaps buried within
the objective of education and learning about the environment (Peters et al., 2015).
Furthermore, two events have conspired to make collaboration increasingly difficult to
achieve. First, the number of community groups is now so large it is potentially beyond the
agencies' abilities to help them all. Second, technical assistance from DOC has declined as
funding has progressively reduced (Butler et al., 2014). In an attempt to improve linkages

with the community, DOC has bolstered partnership staff, but in compensation further
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reduced its technical capacity. These two events are mirrored globally (e.g., Bramston et al.,
2011; Conrad & Hilchey, 2011; Innes, Burns, Sanders, & Hayward, 2015; Waldron et al.,
2013).

Ecological restoration involving community groups thus faces a conundrum: participation is
an essential component of the goals of conservation agencies. Restoration participants,
however, may engage in citizen science if they are already interested in science. If not, many
participants, at best, are ‘accidental’ scientists rather than citizen scientists. There are
important implications for managers of existing and future citizen-science projects. Given the
‘wicked’ problems associated with ecological restoration activities—technical, ethical, and
financial—community groups will need more than intermittent technical advice from
government agencies. These groups will require substantial training in data gathering and
analyses for citizen scientists, with support from institutions and innovative tools, in order to

generate the long-term resilience necessary for sustainable ecological restoration projects.
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Chapter 3

Ecological restoration success from agency and

community perspectives’

Land restoration is the acid test of our ecological understanding.
(A. D. Bradshaw, 1984; in Egan, 2001, p. 205)

3.1 Introduction

Since its origins in the 1980s, ecological restoration has become an integral part of
conservation efforts worldwide, with projects actioned by government, community and private
stakeholders (Bramston, Pretty, & Zammit, 2011; Miles, Sullivan, & Kuo, 1998). These
burgeoning initiatives have led to ecological restoration being recognized as a prominent
component of long-term global sustainability (Aronson & Alexander, 2013; Higgs et al.,
2018), and declaration by the United Nations (UN) General Assembly that 2021-2030 be the

“UN Decade of Ecosystem Restoration”.

Many ecological restoration projects are already held to be successful, with global

organisations, research institutions, government and non-government organisations

1 This chapter has been published as:
Galbraith, M., Towns, D. R., Bollard-Breen, B., & MacDonald, E. A. (2021). Ecological restoration success from

community and agency perspectives—exploring the differences. Restoration Ecology, e13405.
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commonly providing examples of ‘successful’ restoration projects (e.g., Keenleyside, Dudley,
Cairns, Hall, & Stolton, 2012; Lefkowitz, 2016; Society for Ecological Restoration Australasia,
2011; U.S. Department of the Interior, n.d.; Unity College Distance Education, 2017).
Nonetheless, there has been debate over what constitutes ‘success’ in the context of
ecological restoration (Clewell & Rieger, 1997; Palmer, Allan, Meyer, & Bernhardt, 2007;
Suding, 2011; Wortley, Hero, & Howes, 2013; Zedler, 2007). The wide use of ‘success’ (and
other value-laden terms, for example ‘desirable’, ‘degraded’ and ‘intact’) to describe
restoration outcomes is criticized (Clewell & Rieger, 1997; Suding, 2011; Zedler, 2007)
because, when used in conjunction with ecological terms, ‘success’ generates confusion if
the criteria determining such a status are not defined. Confusion around success can lead to
subjective assertions about outcomes of restoration efforts, with consequent loss of support
through weak accountability, low outcome visibility and undervalued benefits (Stephens,
Brown, & Thornley, 2002). This situation is compounded where projects lack predetermined

criteria for success (Galbraith et al., 2016), and thus fail to monitor appropriate outcomes.

Widely accessible tools are available to practitioners to assess ecological restoration
success. However, despite a diversity of indicators and methods, a lack of information on
restoration success is still evident (Evju, Hagen, Kyrkjeeide, & Kohler, 2020; Willis, 2017).
This state may be the result of differing approaches used to develop the tools. For example,
The International Union for Conservation of Nature (IUCN) guidelines (Keenleyside et al.,
2012) follow a principles-based approach, providing a framework for ecological restoration
with aspirational goals based on three underlying principles deemed necessary to achieve
success: effectiveness, efficiency, engagement. Although ecological principles form an
underlying basis of the guidelines, the intention is to provide a flexible overview of restoration
options and best practice rather than precise mechanisms for measuring success. The
Society for Ecological Restoration (SER) guidelines (Gann et al., 2019), however, follow a
standards-based approach, giving rigid and precise prescriptive measures to asses
restoration actions. These standards are based explicitly on the ecological science that
underpins restoration, and are intended to provide universal ecological measures for agency
and community-based practitioners to evaluate restoration progress. Given that the
distinction between principles and standards may be ‘blurred’ (Higgs et al., 2018), the tools
resulting from such different approaches may be disparate and non-universal, thereby

contributing to confusion over measures of restoration success.

The emergence of ecological restoration as a component of biodiversity conservation has
been accompanied by a global growth of community-based voluntary participation in

restoration activities (Clewell & Aronson, 2006). In Aotearoa New Zealand (hereafter New
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Zealand), ecological restoration stakeholders typically collaborate within a dichotomous
structure — governing stakeholders (agencies) and community-based avocational volunteers.
Community-based New Zealand restoration projects are estimated to number around 4000
(Butler, Lindsay, & Hunt, 2014), and public involvement in restoration is expanding (Innes et
al., 2019; Willis, 2017). This involvement is actively encouraged by government agencies,
with legislative obligations for biodiversity management being met increasingly through
engagement with local communities (e.g., Auckland Council, 2012; Department of
Conservation [DOC], 2016a). The relationship between these stakeholders is not
independent as in most projects all stakeholders will have interrelated and vested interests in
the restoration outcomes. Nevertheless, the two entities are likely to demonstrate differences
in expectations given that avocational practitioners experience restoration quite differently to

professionals.

The contribution by avocationals is predominantly at the ‘hands-on’ level, and potentially
motivated by principles and values more than by ecological science. Higgs (2003) coined this
participation as “focal restoration”, where restoration occurs through community engagement
operating within a local social and cultural context. This mobilisation of community-based
stakeholders has introduced a social dimension to the global restoration movement, largely
unacknowledged in current restoration success criteria. For local communities, rather than
being solely ecologically based, restoration aims may include social outcomes (Galbraith et
al., 2016). Proclamations by volunteers of the success of their projects are then announced
anecdotally through non-refereed publications, websites and blogs. Such informal claims

could further confuse what constitutes ecological restoration success.

The growth of the social dimension has highlighted the need to integrate ecological science
and the diversity of human aspects of ecological restoration (e.g., Egan, Hjerpe, & Abrams,
2011; Higgs, 2003). Ecological restoration is an intentional human practice, thus takes place
within diverse, complex and value-laden social contexts. A dichotomy of perspectives and
approaches may arise where these social contexts may be at odds with ecological science,
particularly where a legislative overview of the practice is professionalized, for instance,
where science and technology dominate restoration practice (“technological restoration”,
Higgs, 2003).

Martin (2017) suggests the definition of ecological restoration should now include attributes
reflecting the ecological/sociological duality of the restoration process. For this to be adopted,
the consequences of direct involvement of the public in the management of ecological
restoration projects need to be better understood, and, in particular, how to quantify the
outcomes of community-based participation (Handford, 2011; Towns, Bellingham, Mulder, &

Lyver, 2012). This understanding has application worldwide, where ecological restoration
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projects have potential to integrate the collective visions of environmental stakeholders (e.g.,
government, indigenous people, local communities, institutions) into a common, shared

ecological future (Egan et al., 2011).

In this socio-ecological study, | sought the views of restoration practitioners from governing
agencies and community-based projects to examine the relationship between restoration
ecology (the science) and ecological restoration (practitioners’ actions). Surveys and
interviews were used to explore whether the actions of communities involved in ecological
restoration projects were consistent with measures and expectations of restoration success

identified by ecological science. Specifically, | asked respondents:

1. Do you consider your project to be successful?
2. What attributes are used to determine restoration success?

3. What measures are used in monitoring the attributes?

3.2 Methods

Surveys of two groups, 1) government agency, and, 2) community-based practitioners, were
undertaken to ascertain their perspectives on ecological restoration success, and how
success was measured or identified. An initial anonymous survey was conducted online

using Qualtrics® software, followed by a small number of semi-structured interviews.

For the online survey, respondents were provided with a direct URL link to a web-based
survey held on an off-site server operated by Qualtrics®. The questionnaires to the two
groups had common themes, but wording styles differed and there were questions specific to
each group (Supplements S.1 & S.2, Appendix A). Questions relating to restoration success

were open-ended, requiring descriptive responses.

Semi-structured interviews were conducted as an elicitation tool (Gill, Stewart, Treasure, &
Chadwick, 2008; Johnson & Weller, 2001) to explore respondents’ interpretations of
responses to the online survey in the context of their experiences in restoration (Supplement
S.3, Appendix A). Recruitment protocols for the interviews were as for the online survey, but
limited to one person per interview. Interviewees may, or may not, have participated in the
online survey. Potential participants who responded to the interview invitation were provided
with an information sheet and a consent form. The interviews were carried out in person or

electronically depending on the participants’ preference and geographical location.
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The survey and interviews were approved by the Auckland University of Technology Ethics
Committee (Ref. number 17/167), and validated through steps recommended by Creswell
and Miller (2000): triangulation, peer review, and debriefing. A participant information sheet
was developed to address potential personal and cultural sensitivities, and to ensure

informed consent (Supplement S.4, Appendix A).

The term ‘native biodiversity’ is used to encompass species that are endemic and those that
have established naturally. By comparison, many introduced non-native species have an
ecological and economic impact, and are referred to as invasive species (Lockwood,
Hoopes, & Marchetti, 2013).

3.2.1 Survey participants

Selection of participants was limited geographically to the northern half of the North Island,

where 50% of New Zealand'’s population, and hence community-based restoration projects,
are concentrated (Peters, Hamilton, & Eames, 2015; Stats NZ, 2020). This geographic area
covered the regions of Northland, Auckland, Bay of Plenty and Waikato (Fig. 3.1). A further
consideration of the geographic limitation was in anticipation of the interview logistics. All

participants were over 16 years of age.

For the online and interview surveys, participants were targeted through purposive selection
(Tongco, 2007). Purposive selection was considered appropriate as this study aimed to
determine the knowledge and views of particular people (i.e., restoration stakeholders) with a
specific interest (in this case, ecological restoration) (Onwuegbuzie & Leech, 2007; Palys,
2008), and had the advantage of accessing a large number of focussed participants from a
wide geographical area (Wimmer & Dominick, 2011; Wright, 2005). Potential participants
were employees of a government environmental management agency or voluntary
participants in community-based restoration projects. The initial contact with potential
participants was made directly by email to agency managers or community-group officers
identified through organisation websites. This communication provided potential participants
with the research background, and a request to distribute the survey invitation throughout

stakeholder networks to initiate snowball sampling (Atkinson & Flint, 2001).

In addition, | considered how the experiences of participants in long-running projects might
differ from those of other participants given that evaluating restoration is considered to
become harder over time (Halle, 2007; Hughes et al., 2011). For this comparison, responses
from practitioners associated with Tiritiri Matangi Island (Fig. 3.1) were analysed separately
to other community-based responses. Tiritiri Matangi Island is one of the longest running

community-based ecological restoration projects in New Zealand (since 1984; Galbraith &
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Cooper, 2013), with volunteer participants organized into a stewardship group, Supporters of
Tiritiri Matangi (SoTM), established in 1988 (Galbraith & Hayson, 1994).

3.2.2 Data analysis

The online survey data was imported to MS Excel for comparisons between: community
group and agency respondents; and, respondents associated with a long-established
restoration project and younger restoration projects. Responses to the open-ended questions
were analyzed thematically, with emerging themes categorized into flat coding frames. The
measures respondents identified as determinants of project success or progress were coded
into 10 attributes. Five ecological attributes of success or progress were identified from
literature (Table 3.1, attributes 1-5). This list, however, was refined during the analysis of the
survey responses, following a directed content analysis approach (Hsieh & Shannon, 2005)
where recurring attributes identified by the respondents (in the “others” category) were coded
and added to the list (Table 3.1, attributes 6—10). This analysis approach had the advantage
that key concepts established from a theoretical framework were subsequently validated and
extended conceptually through the coding process (Potter & Levine-Donnerstein, 1999). A
content analysis strategy was also used to code field activities, identified by the respondents

as metrics of success, into operational measures.

100km

Figure 3.1 — Geographical region (North Island, New Zealand) covered in the survey of government
agency and community-based practitioner perspectives on ecological restoration success (shaded
area). Approximate location of projects represented by the community group respondents is shown
(open circles), along with the location of the Tiritiri Matangi Island project (filled circle).
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Table 3.1 — Attributes and measures reported by respondents to determine restoration success of
a restoration project.

Attributes of restoration
success

Attribute measures

Literature
supporting attribute
inclusion

Native biodiversity enhanced

Invasive and/or exotic species
managed

Species declines/extinctions
prevented

Ecosystem condition improved

Ecosystem linked to wider
ecological matrix

Community participation and/or
visits increased

Monitoring and research in place

Credibility from advocacy and
communications

Other projects inspired

Financial support gained

Biodiversity improved in some way (e.g., native
vegetation cover increased; native invertebrate,
reptile and bird species increased; evidence of
recolonization by native species).

Reduced spread and dominance of exotic
species (e.g., invasive plants & animals are
controlled or eradicated; invasion mitigation
procedures in place).

Native species managed in order to prevent
local extinctions and declines (e.g., threatened
species managed; threatened species self-
sustaining; project performs a refugium function;
native species ‘exported’ to other projects).

Maintaining ecosystem processes (e.g., natural
nutrient input and cycling; species diversity and
functional groups; self-sustaining populations;
species gaps addressed; independence from
external influences).

Ecosystems integrated into a larger ecological
matrix, (e.g., evidence of external abiotic and
biotic interactions).

People associated with the project (volunteers)
and/or visitors (including those with educational
purpose) increase yearly.

Long-term monitoring of ecosystems is
established; research undertaken through
educational institutions and by agency
professionals.

Credibility gain through positive messages in
national, international and social media, and
anecdotal accolades.

Status and progress leads to the establishment
and/or support of restoration projects elsewhere.

Additional financial support facilitated through
recognizing project outcomes.

1,2,3,4,5,6,7,8,9,
10

1,2,3,4,5,6,7,8,
10

1,2,8,5,6,7,8,10

1,2,3,4,5,6,7,8,
10

2,3,4,5,8,10

1,3,5,7,8

1,5,8

1,3,5,8

8

3,8

Note. Literature supporting attribute inclusion: (1) Atkinson (1994); (2) SER (2004); (3) Lee, McGlone, and Wright
(2005); (4) Ruiz-Jaén and Aide (2005); (5) Parks Canada (2008); (6) Towns, Wright, and Stephens (2009); (7)
Lee and Allen (2011); (8) Keenleyside et al. (2012); (9) Suganuma and Durigan (2015); (10) McDonald, Gann,
Jonson, and Dixon (2016).
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To examine differences in the frequency of the responses across groups, the ‘N-1’ chi-
squared test (Campbell, 2007) and two-sample (or two-proportions) Z-test (Healey, 2014)
were used for small and large sized samples respectively. The analysis of interviews
followed a thematic analysis approach (Hogan, Hinrichs, & Hornecker, 2016) where patterns

(themes) of responses were identified and applied to the interpretation of the survey results.

3.2.3 Researcher position

As a restoration practitioner associated with ecological restoration projects since the early
1980s, | approached this study, at least partly, as an embedded researcher. Embeddedness
is considered to enable the researcher to respond to informers’ needs and expectations,
while allowing the simultaneous withdrawal and reflection at a distance (Lewis & Russell,
2011). The expected benefits of this embeddedness include content credibility and
relevance, ease of building relationships with informers, increased reflexivity and
examination of biases, and reducing the gap between actual events and the studied

experiences (Barniskis, 2013; Marshall et al., 2014).

The disadvantages of embedded research are acknowledged, for example, conflict arising
from role duality, objectivity clouded through familiarity with situations, assumptions made
about events and participant views without seeking clarification (Smyth & Holian, 2008;
Unluer, 2012). Potential limitations of validity resulting from such disadvantages were
addressed through following procedures suggested by authors in this field (e.g., Rooney,
2005; Smyth & Holian, 2008; Unluer, 2012): participants were informed of the embedded
researcher’s background, highlighting role duality, participants’ assumptions were clarified

during interviews, an overview from an external academic supervisor was in place.

3.3 Results

3.3.1 Survey respondents

Invitations to initiate snowball sampling using the online survey were sent to 32 community
groups and 18 agency offices. Although with snowball sampling the size of the overall
population being sampled is unknown (Morgan, 2008), based on our knowledge of
membership of agencies and the larger community groups the potential respondent pool was
at least 2000.

There were 142 responses to the online survey, of which 119 completed the community

survey, and 23 the agency version. The key demographic information of the survey

68



respondents is shown in Table 3.2. Respondents represented 13 community groups and four

agency offices. Agency respondents were employees of central and regional government

authorities. Their locations were not recorded as this information may have compromised

their anonymity. Eleven respondents accepted the interview invitation.

Table 3.2 — Key demographic information of the respondents to a survey of government agency
and community-based practitioner perspectives on ecological restoration success in northern

Aotearoa New Zealand.

Demographic metric

Categories

Proportion of respondents (%)

Community Agency
(n=94) (n=23)
Age Under 18 years old 1.1 0
18—29 years old 1.1 6.7
30-49 years old 14.9 53.3
50-64 years old 40.4 40
65 years or over 42.6 0
Employment status Employed, working full-time 23.7 100
Employed, working part-time 28 n/a
Not employed 4.4 n/a
Student 3.2 n/a
Retired 40.9 n/a
Education status No formal qualification 1.1 0
School qualification 8.5 0
National/trade certificate or equivalent 6.4 6.7
Partially completed degree or diploma 6.4 6.7
Undergraduate degree or diploma 29.8 20
Postgraduate qualification 41.5 66.7
Qualification grounded in ecology 304 73.3
Declined demographic questions 4.1 6.7
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Forty-three different restoration projects were cited in the survey, with some respondents
indicating an association with more than one project. Most of the projects were
geographically localized (e.g., island or municipal reserve) on public land administered by a
government agency (67%). Other projects were categorized as initiatives of private or non-
governmental groups (22%), iwi (indigenous Maori tribal groups, Moorfield, 2011; 11%),
associated with a tertiary institution (6%), or having no affiliation (2%). The location of the

projects identified by the respondents is shown in Figure 3.1.

For most community respondents (78%) their participation in restoration was through a
community collective in partnership with a single agency. The remaining respondents were
associated with projects at a broader landscape scale, typically involving multiple community
and agency stakeholders (e.g., government agencies, community groups, private land
owners). Most community group respondents (70%) identified their role as a “volunteer”,
those who recorded “other” were those with multiple roles in their respective projects. A
significant proportion of community respondents had tertiary qualifications (77%; P <0.001, 2

sample z-test); of these, 30% indicated their degree had a background in ecology.

Fifty-six of the community group respondents indicated an association with the Tiritiri Matangi
Island project. Although this represents a large proportion of the respondents, many of the
Tiritiri Matangi sub-group also indicated an association with other projects. Overall, 63% of
the community group respondents were associated with projects other than Tiritiri Matangi,
thus providing a range of experience that | consider representative of ecological restoration
in northern New Zealand. | consider that this range of associations also minimized a potential

skew of respondents who knew the embedded researcher.

The demographics of the respondents are generally comparable with those of other New Zealand
studies of restoration communities (e.g., Cowie, 2010; Peters et al., 2015). Although the age bias
may be a result of older people being more willing to respond to surveys (Gigliotti & Dietsch,
2014), this age range also reflects an older volunteer base in communities in general, and is
consistent with other studies of community participation in ecological activities (Langenfeld, 2009;
Mohan & Bulloch, 2012; Wilson, 2001). The survey age range, however, is unlikely to have
biased our study’s results as Braun and Shoeb (2011) showed people in all age brackets
supported the concept of ‘rehabilitation’ (i.e., restoration), and those in the age bracket 40-65

were the strongest supporters of the restoration scheme surveyed, and also the best informed.
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3.3.2 Restoration success responses

Most (98%) community group respondents considered their ecological restoration projects to
be successful, with 96% indicating that their projects were monitored for success. All agency
respondents identified their restoration projects to be monitored for success (to meet the

goals of the New Zealand Biodiversity Strategy 2000).

Although all respondents identified enhanced diversity of native species as the foremost
attribute of restoration success (Fig. 3.2), there were differences between agencies and
community groups in the frequency of the other attributes used. Those identified by agency
respondents were almost exclusively ecological attributes (Table 3.1, attributes 1-5), with the
single exception being community participation (2%). The range of attributes used by
community respondents (and added to the attribute list through directed content analysis)
was wider, including socially-based attributes (Table 3.1, attributes 6—10), with ecological

attributes other than enhanced native biodiversity used less frequently.

Indigenous biodiversity enhanced 2%
Invasive/exotic species managed

Species declines/extinctions prevented %
Ecosystem condition improved

Ecosystem linked to wider ecological matrix
Community participation/visits increased B

Monitoring and research in place 3

Credibility from advocacy & communications

Other projects are inspired g

Restoration success attributes

Financial support gained
0 5 10 15 20 25 30 35

Frequency of responses (%)

Figure 3.2 — Attributes identified by agencies to determine restoration success compared to
those of community restoration participants, from an online survey of practitioners in northern
New Zealand. Agencies are shown in black (n = 23) and community respondents are shaded
(n = 119). Significant results are indicated by asterisks: *p < 0.05; **p < 0.01; ***p < 0.001 (‘N-
1’ chi-squared test).
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The differences between agencies and community groups in the nature and frequency of
attributes used to determine restoration success was explored in the interviews (Table 3.3).
Despite agencies claiming to work at a systems level, community group interviewees
interpreted the agencies’ scientific approach to restoration as being “narrow”. The
interviewees identified agency structures as a reason for this interpretation, in particular the
existence of specialized work units, with staff roles associated with specific restoration

projects and/or activities rather than landscape-level overviews.

Community group interviewees attributed the difference between community and agency
approaches as the result of community participants having a holistic approach to projects.
Agency interviewees did acknowledge the potential for community practitioners to perceive
agencies’ approaches to ecological restoration were narrow, but identified agency structure,

rather than philosophical differences, as the origin of such perceptions.

The actual field activities identified by community group respondents being used to measure
the restoration success attributes were coded into seven categories (Fig. 3.3). Although
monitoring of a range of taxa was represented in the activities, three species-based
measures dominated: invasive species, birds, and vegetation. One agency interviewee
described the eradication focus by community groups as being “on a mission” (Interview 9).
There was one social measurement, that of the number of public and educational visits to the

project.

All respondents associated with the long-established restoration project, Tiritiri Matangi
Island, considered the overall project successful. As with community group respondents as a
whole, the leading attributes identified by the respondents associated with Tiritiri Matangi
were enhanced native biodiversity and existence of monitoring and research (Fig. 3.4). Two
attributes where the long-term project respondents differed significantly to other community
respondents in the perception of success were management of invasive/exotic species, and
credibility from advocacy and communications. Interviewees attributed these differences to
be related to the initial restoration focus and milestones reached throughout the project’s

progression, and the advocacy roles undertaken by project participants (Table 3.4).
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Table 3.3 — Responses of participants in the semi-structured interviews to questions identified
from the analysis of the online survey of restoration practitioners’ perspectives in northern
Aotearoa New Zealand.

Response group and survey
outcome being explored

Comments

Response by community group

interviewees to agency approaches

to ecological restoration being
dominated by systems-level
ecological attributes

‘[Community] groups have a holistic approach, but need to
work with specialist agency groups.” (Interview 1)

“Community group objective is to restore overall ecological
processes, and management of only one part will lead to
imbalance.” (Interview 2)

“Community groups are more passionate, so they have wider
perspective.” (Interview 4)

Response by agency interviewees
to the assertion by community
practitioners that agencies had a
narrow approach to ecological
restoration

“Volunteers are focused in their patch, they see all, and are
interactive [with whole project]. Volunteers are
multifunctional.” (Interview 5)

“Volunteers are broader thinking because they are not
motivated for pay.” (Interview 7)

“Agencies have split roles ... outward and holistic, advisory
role;... inward, legislative role.” (Interview 10)

“Holistic views are not related to accountability of teams to
management.” (Interview 11)

“Agencies have multiple operating areas, but teams have
boundaries.” (Interview 11)

‘Regardless of how desirable a shift by restoration teams to
a broader landscape scale is, agencies are constrained by
finances.” (Interview 10)

Response by community group
interviewees to agency structure
resulting in a narrow approach to
ecological restoration

“Agency staff operated in silos.” (Interview 8)

“Staff were reluctant to engage in areas constituting
someone else’s job.” (Interview 5)

Response by community group
interviewees to the importance of
including social attributes for
determining restoration success

“Social side is a strong driver.” (Interview 7)

“Social side important, should be fostered ... some
participants have their own Facebook page.” (Interview 8)
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Monitoring of invasive species

Monitoring of bird species

Monitoring of vegetation

Monitoring of reptile species

Monitoring of invertebrate species

Success measures

Monitoring of freshwater species

Level of public/educational visits

o

10 20 30 40 50

Frequency of response (%)

Figure 3.3 — Field measures identified by community group respondents for determining
success or progress of restoration projects, from an online survey of restoration practitioners’
perspectives in northern New Zealand. There were 348 measures from 119 respondents.

Indigenous biodiversity enhanced

Invasive/exotic species managed = T

Species declines/extinctions prevented
Ecosystem condition improved
Ecosystem linked to wider ecological matrix

Community participation and/or visits increased N—

Monitoring and research in place %

Credibility from advocacy & communications

Restoration success attributes

Other projects are inspired ¥
Financial support gained [
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Figure 3.4 — Attributes of restoration success identified by respondents associated with the
Tiritiri Matangi project in comparison to respondents associated with other community groups,
in an online survey of restoration practitioners’ perspectives in northern New Zealand. The
Tiritiri Matangi project is shown in black (n = 56) and other community groups are shaded (n =
63). Significant results are indicated by asterisks: *p < 0.05; ***p < 0.001 (two-sample Z-test).
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Although eradicating or reducing pest species is a key driver for restoration in New Zealand
(Clout, 2001), the importance of this attribute was lower for the Tiritiri Matangi respondents
than for those associated with other projects. A Tiritiri Matangi interviewee suggested the
early activities of revegetation and invasive species control were routine ‘baseline’ restoration

events, and thus perceived as less relevant to the current pest-free status of the project.

SoTM members play an important role in conservation advocacy through direct
communication with visiting public, mainly through formal guided ecotours. Interviewees
viewed these interactions, and the positive conservation messages visitors departed with, as
the reason for advocacy and communications being identified as an attribute of restoration
success. Another of the SoTM advocacy tools is a quarterly magazine, Dawn Chorus, a
professionally published magazine keeping project stakeholders current with restoration
activities. One interviewee believed that this publication alone played a central role in

determining the island’s success.

Respondents associated with Tiritiri Matangi (and other island projects in the Hauraki Gulf,
Auckland) did not identify intact links to a wider ecological matrix as an attribute of success,
despite the Hauraki Gulf being considered a global biodiversity hotspot for seabirds (Gaskin
& Rayner, 2013). Interviewees explained the lack of a wider perspective of ecological links
either as the result of a site-led terrestrial restoration focus from the project’s start, or the lack

of local knowledge.

3.4 Discussion

3.4.1 Perceptions of success

Restoration stakeholders across northern New Zealand consistently considered projects with
which they were associated to be a success. Survey respondents from agencies and
community-based projects were common in emphasizing enhanced biodiversity as an
attribute to determine restoration success. This was not unexpected since ecological
restoration philosophies are the result of universal aspirations to address environmental
degradation (Society for Ecological Restoration, 2019) and is consistent with other studies of
ecological restoration projects in New Zealand (Butler et al., 2014; Campbell-Hunt &
Campbell-Hunt, 2013).

The attributes that management agencies identified as indicators of restoration success were
comparable with the SER standards (Gann et al., 2019), grounded in ecological science and

a systems approach. This systems overview was anticipated given the legislated obligation
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of government agencies to fulfil ecological science outcomes (e.g., Cooke et al., 2018;

Department of Conservation & Ministry for the Environment, 2000). However, a systems

approach by agencies has direct consequences for public involved in restoration. Although

the overarching goals of restoration projects in New Zealand invariably articulate the same

ecological aspirations as agencies (Galbraith et al., 2016), community-based practitioners

tend to have a species-focus of success with little or no account of the more complex

ecological attributes. This absence of functional ecological attributes may reflect that, despite

an understanding of ecological knowledge declared by some community respondents,

complex elements of ecology were unfamiliar to avocational ecologists, perhaps even

intangible, or, alternatively, that ecological science was embraced selectively.

Table 3.4 — Responses of participants associated with the long-running Tiritiri Matangi project to
questions identified from the analysis of the online survey of restoration practitioners’
perspectives in northern Aotearoa New Zealand.

Survey outcome being
explored

Comments

Response to the comparatively
low score for invasive species
management as an attribute of
restoration success

“Tiritiri Matangi is ahead of other projects — baseline sorted,
replaced by enrichment translocation.” (Interview 6)

Response to the comparatively
high score of importance of
advocacy and communication as
an attribute of restoration
success

“People need success — communicable, ‘story-telling’,
talked about.” (Interview 7)

“Feedback through word-of-mouth. ... credibility through
Trip Advisor.” (Interview 8)

“Dawn Chorus contains a wide range of info, excellent
advocacy and communication tool; paints a ‘pretty picture’
linking social outcomes and science. [It] reports biodiversity
status ... engenders success.” (Interview 6)

[Dawn Chorus is a quarterly magazine published by SoTM]

Response to the lack of
recognition of links with a wider
ecological matrix as an attribute
of restoration success

“Founding reasons ... terrestrial focus at [project] initiation.”
(Interview 6)

“Volunteers identify with certain aspects, certain species
[terrestrial emphasis].” (Interview 7)

“Non-locals — don’t know the bigger picture [of the Hauraki
Gulfl.” (Interview 8)
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An increasing dominance of science in ecological restoration has been suggested to be
responsible for a ‘two culture’ situation (Higgs, 2005), where ecological science overwhelms
societal contributions to restoration. Responses from community-based practitioners seems
to confirm the persistence of a duality, though perhaps more a product of agency structures
than differences in the attention to science, and potentially accentuated where environmental
responsibilities are split within agencies (e.g., in New Zealand, biodiversity and biosecurity
roles). Such duality is likely to be compounded where agencies have delegated their
restoration obligations, including measurement of standards, to community groups. Here,
there is potential for measures of restoration attributes across projects to vary, dependent on
the complexity of the metrics, the resources allocated to obtaining the data, and the expertise
available (Prach et al., 2019).

Whatever the nature of the experience, our results support other research showing that lay
restoration practitioners prioritize restoration standards differently to ecological professionals
(Galbraith et al., 2016; Weng, 2015). The universal perception held by community-based
practitioners that their restoration projects are successful, regardless of the nature of the
environmental gains or whether the project was in its initial stages or well established, may
reflect their vested interest in the projects. But the importance volunteer practitioners place
on the social aspects of community participation as criteria of ecological restoration emerged
from the surveys and interviews as a key difference between community and agency
practitioners. For many community participants, the social aspect of volunteering in a
restoration project was just as important as any environmental imperative, an aspect
consistent with other studies in New Zealand (e.g., Campbell-Hunt & Campbell-Hunt, 2013;
Peters et al., 2015) and internationally (e.g., Bramston et al., 2011; Grese, Kaplan, Ryan, &
Buxton, 2001; Miles, Sullivan, & Kuo, 2000).

3.4.2 Attributes of restoration success

Attributes of ecological restoration success identified by agency respondents included
improvement of ecosystem structure and function, and minimization of stressors such as
invasive species. Agency measures covered all three major ecosystem attributes identified
by Ruiz-Jaén & Aide (diversity, vegetation structure, and ecological processes; 2005), and
the attributes developed by the SER (Gann et al., 2019). The lower importance of ecological
processes measures (i.e., improvement of ecosystem condition and links to a wider
ecological matrix) is consistent with the findings of Ruiz-Jaén and Aide (2005) who
suggested such attributes are rarely measured as they show slower recovery and thus
require multiple measurements over extended periods of time. The non-ecological attribute of
the level of community participation included by agency respondents in their measures of

success can be explained by the growing trend of statutory agencies in New Zealand to
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‘harness’ conservation volunteers as a means to encourage public ownership of
environmental issues and to improve value-for-money conservation outcomes (Department
of Conservation, 2016b). Measurement of community participation in projects allows
agencies to assess their performance in terms of public engagement (e.g., Department of

Conservation, 2018).

Three attributes dominated the criteria used by community group respondents for identifying
restoration success or progress. These attributes were science-based (improving ecosystem
composition, reducing exotic species) and process-based (existence of monitoring and
research). The science-based attributes of ecosystem composition are relatively straight
forward to measure (such as bird counts, surveys of vegetation plots), and tend to show
quick responses to ecological change (Ruiz-Jaén & Aide, 2005). The predominance of such
ecological measures in the responses is consistent with other analyses of restoration
projects (Galbraith et al., 2016; Peters et al., 2015; Ruiz-Jaén & Aide, 2005). Control of
exotic species, invasive mammals in particular, is invariably prioritized in New Zealand
restoration projects (Galbraith et al., 2016), and often championed by community-based
practitioners (hence the description “on a mission” by an agency interviewee). Nevertheless,
evidence of management of exotics constitutes a further science-based measure of

restoration success. These science-based attributes are, however, all species based.

The process-based measure suggests a perception within community groups that the
existence of monitoring or research activities, regardless of what is being monitored or the
quality of outputs (if any), are, in themselves, indicators of success. No metrics were placed
against the activities other than their existence. Here, participants may see themselves as
being outside of the science and, consequently, the application of ecological science by
experts (agencies or trained volunteers) then becomes evidence of success. This is
supported by studies on attitudes to science showing that, in general, public have confidence
in science (e.g., Hipkins, Stockwell, Bolstad, & Baker, 2002; National Science Board, 2018).
The identification of monitoring or research as attributes of restoration success, however,
may indicate a lack of ecological literacy, indifference to the scientific basis and process, or
simply the existence of a gap between ecological research and restoration practice
acknowledged in other studies (Jarvis, Borrelle, Breen, & Towns, 2015). Furthermore, the
participation of community-based practitioners in ecological science may be unintentional
('accidental scientists', Galbraith et al., 2016) rather than initiated by science, with
participation in science a later restoration experience (Higgs, 2005). Thus, the mere

involvement in science activities may elevate the perception of the status of research.
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Other attributes of restoration success identified by community group respondents and
added to the initial coding list of restoration success criteria through directed content analysis
were those associated with social aspects of ecological restoration. These aspects tend to
influence volunteer participants directly — communication, advocacy and funding. The
identification of communication and advocacy as an attribute of restoration success is
unsurprising given the demonstration that experiences in any human activity peaks when

positive experiences are shared (Lambert et al., 2012).

3.4.3 Comparison between emerging and established restoration
projects

The experiences of the volunteers participating in the Tiritiri Matangi project include
revegetation, species conservation, biodiversity monitoring and invasive species
management, with activities initiated increasingly by the community rather than the managing
agency (Galbraith, 2013). This range of experiences is more comprehensive than those of
participants in newer projects where the restoration focus is more likely to be dominated by
revegetation and control of invasive species (Galbraith et al., 2016). The significantly higher
rating of credibility from advocacy and communications as an attribute of success by
respondents associated with Tiritiri Matangi may reflect the intentional outreach philosophy
maintained by the group since its establishment (Craig et al., 1995; Galbraith, 2013), fostered

by confidence gained from the restoration experiences.

As with community group respondents as a whole, respondents associated with Tiritiri
Matangi scored the existence of monitoring and research highly as an attribute of success.
This is easily explained for participants involved in Tiritiri Matangi as the project was “born
out of scientific research” (Galbraith, Craig, Mitchell, & Cooper, 2013, p. 257), with a decade
of research in place prior to the initiation of community-based restoration (Galbraith &
Cooper, 2013). Research continues to have a high profile for the island, supported by

community participants both logistically and financially.

The eradication in 1993 of the kiore/Pacific rat (Rafttus exulans), the only invasive mammal
species to establish on Tiritiri Matangi (Galbraith & Cooper, 2013), represented a major
milestone for the project. In this situation, where invasive species have been eradicated,
management of alien species may not be perceived as an ongoing measure of restoration
success as the pest-free status represents the ‘norm’ for the project. This island situation is
in contrast to eradications on mainland projects where the risk of reinvasions of alien species
is likely to be greater (Innes et al., 2019), and thus persists as a threat to the restoration
process. Attributes for which target milestones are reached and maintained may thus

diminish as perceptions of success over time.
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Although the lack of recognition of external ecological links was consistent across
community-based respondents, the lack of recognition by the Tiritiri Matangi respondents
was particularly interesting. Mainland restoration projects are commonly located within a
hostile ecological matrix where links to ecosystems outside the project may not be perceived
as important, or to exist at all. However, | did not expect this perception for island and coastal
projects. In New Zealand, there is increasing advocacy promoting the keystone role seabirds
play in transferring nutrients between marine and terrestrial environments (e.g., Auckland
Council, 2018). Participants in island and coastal restoration projects will inevitably encounter
seabirds, and may even participate in seabird re-establishment activities (Gaskin & Rayner,
2013). Seabirds represent links to the wider marine environment around islands, but the link
has yet to be made by most participants in the Tiritiri Matangi project. The failure to
recognize external ecological links may represent a focus on the project’s habitats, in this
case all terrestrial, or restricting consideration of ecological concepts to those pertinent at the

time.

Differences in levels of importance of other criteria as attributes of success further suggest a
trend towards differences of perception of restoration success between participants
associated with projects of differing maturity. Hughes et al. (2011) state that many ecological
restoration projects are, to some extent, ‘open-ended’ as ecological trajectories are uncertain
rather than targeting specific ecosystems and species restoration, making prescriptive
measures of success ineffective. This may be the case for long-running projects in New
Zealand where perceptions held by community-based practitioners may shift as ecological
milestones are achieved. Over time, such shifts may trend towards the collaborative
participation aspirations advocated in the IUCN guidelines, and ultimately result in social
measures of restoration success being valued on a basis equal to complex ecological

attributes.

3.4.4 Looking ahead

Our findings are consistent with other studies (Galbraith et al., 2016; Weng, 2015) where
avocational participants in ecological restoration are shown to conceptualize restoration
differently to ecological professionals. This conceptualization will be influenced by the
contrasting technological and focal approaches to restoration identified by Higgs (2005).
However, | do not think contrasting perspectives will necessarily lead to tensions, conflicts
and challenges between agency professionals and community-based participants as
suggested by Weng (2015) given their aspirations for common ecological outcomes.
Different perceptions of restoration success, however, will invariably influence how success

is measured.
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The SER restoration standards are intended to provide a universal tool for all practitioners.
However, these standards are grounded in biophysical principles, with limited consideration
of social principles. Consequently, existing standards are mainly applicable to restoration
professionals. Given the growth of community-based ecological restoration projects,
restoration standards now need to include attributes that reflect the strong social elements
reported by avocational practitioners. This inclusion would be compatible with the underlying
social principles of the IUCN restoration guidelines, and would support the ‘principles first’
approach advocated by Higgs et al. (2018). These attributes, and the measures used to
quantify them, will vary from project to project, and may be best determined locally through
mutual agreement by the stakeholders involved. | support the call (Higgs et al., 2018; Martin,
2017; Martin & Lyons, 2018; Waltham et al., 2020) for a standardized framework of
restoration success that is sufficiently flexible and robust to reflect the scientific and social
duality of restoration, and still meet the needs of the immense range of ecological restoration
contexts across variable scales. Such a framework will be imperative to meet the needs of

the explicitly people-centred aspirations of the UN Decade of Ecosystem Restoration.
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Chapter 4

Capacity for engagement in the science of ecological
restoration

Restoration science...
it takes a (large, diverse and engaged) village.

(Newton et al., 2015)

4.1 Introduction to citizen science

The adaptation of the familiar proverb above quoted from Newton et al. (2015) fits the
concepts of ecological restoration and citizen science well — both are collective populace
activities at a complex level and dependent on shared tasks, outcomes and communication.
Citizen science is an ‘umbrella’ term (European Citizen Science Association, ECSA, n.d.)
that encompasses multifaceted ways in which the public participate in scientific research,
and is defined broadly as “the active engagement of the general public in scientific research
tasks” (Vohland et al., 2021a, p. 1), with Silvertown (2009, p. 467) further specifying that “A
citizen scientist is a volunteer who collects and/or processes data as part of a scientific

enquiry.”

The concept of citizen science is flexible, but generally covers avocational contribution to
scientific research at differing levels within many disciplines across diverse situations.
Although public contribution to science has expanded exponentially over the last 20 years,
demonstrated by the growth of citizen science publications in indexed journals (Pelacho,
Ruiz, Sanz, Tarancén, & Clemente-Gallardo, 2021), citizen science is not a new concept.
Aono and Kazui (2008) used records from 9™ century diaries written by Japanese emperors,
aristocrats, politicians, monks, and merchants to reconstruct phenological data on cherry tree

flowering, and there are many examples of the voluntary collection of scientific data in
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Europe dating from the 15" century (Bonney et al., 2009; Cohn, 2008; Couvet & Prevot,
2015; Miller-Rushing, Primack, & Bonney, 2012). These records are long before the
professionalisation of scientists (Vetter, 2011). Throughout this time, scientific observations
were dominated by “gentlemanly specialists” (Rudwick, 1985, p.17) who, due to their
affluence and social status, could invest time into their hobbies of interest and were accorded
high credibility and ‘expert’ status (Porter, 1978). However, from the mid-1800s into the 20"
century, amateur scientists were increasingly marginalised through the systematic academic
professionalisation of science (Cooper, Shirk, & Zuckerberg, 2014; Porter, 1978; Vetter,
2011). This professionalisation resulted in a change in the culture of science that tended to
exclude the public from specialised knowledge, and generated an ‘expert—'lay’ dichotomy of

scientific interest (Vetter, 2011).

Early definitions of citizen science were explicit that the lay participation was under the
direction of professional scientists or researcher-led (e.g., Bonney et al., 2009; Ludwig,
2001). The citizen scientist was seen to be solely part of the investigation process, data
gatherers, rather than participants following the wider scientific method steps of initiating and
designing the projects and interpretation and dissemination of results (Cooper, Hochachka, &
Dhondt, 2012). Although many definitions still include this perspective (e.g., Gura, 2013;
Stevenson, 2015), the recent two decades have seen a rapid global engagement in the
practice of citizen science (Dickinson & Bonney, 2012) indicative of a movement towards the
democratisation of science (Mahr, Gébel, Irwin, & Vohland, 2018; Strasser, Baudry, Mahr,
Sanchez, & Tancoigne, 2018). The demarcation between professional and avocational
expertise has thus become blurred, which is a desired outcome of a 1970s movement that
had ‘science for the people’ as a slogan (lrwin, 1995, p.110). The history of citizen science,
and the development of definitions, is further detailed by Ceccaroni, Bowser, and Brenton
(2017), Couvet and Prevot (2015) and Mahr et al. (2018).

Although citizen science projects largely are driven by government agencies, universities,
and research centres where projects are conceived and overseen by professionals (Eitzel et
al., 2017), in some countries citizen science is promoted as a grassroot activity with a
bottom-up approach where activities undertaken at the local scale often focus on supporting
outcomes desired by a local community (Eicken et al., 2021). This broadening of public
engagement has led to recognition of a range of citizen science participation typologies
(Mahr et al., 2018). Different types of participation in citizen science represent a framework
for involvement, essentially a ladder of participation (Haklay, 2018), based on variation in
project goals, nature of the activities, governance structure, level and degree of public
participation, and the nature of the professional—volunteer collaboration. Participation ranges

from solely data-gathering activities (‘crowdsourcing', Haklay, 2018), through varying hybrids
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of avocational participation, to projects where volunteer participants have a high degree of
independence ('collegial projects’, Shirk et al., 2012). Contemporary definitions of citizen
science tend to reflect the now broader social application and be less hierarchical, for

example:

“In citizen science the public participates voluntarily in the scientific process,
addressing real-world problems in ways that may include formulating research
questions, conducting scientific experiments, collecting and analyzing data,
interpreting results, making new discoveries, developing technologies and

applications, and solving complex problems.” (Holdren, 2015, p. 1)

“... public participation and collaboration in scientific research with the aim to increase

scientific knowledge.” (Australian Citizen Science Association, ACSA, 2018)

The global rise of citizen science arguably represents the renaissance of the amateur
scientist, with avocational enthusiasts increasingly being accorded high levels of
professionalism (Bonney, 2021; Cooper et al., 2014; Tulloch, Possingham, Joseph, Szabo, &
Martin, 2013). Accompanying this rise has been the development of principles, strategies
and guidelines to aid the implementation of citizen science. Such literature is aimed at both
researchers and governance agencies (e.g., Robinson, Cawthray, West, Bonn, & Ansine,
2018) and voluntary participants (e.g., Tweddle, Robinson, Pocock, & Roy, 2012). The
culmination of this process is the formulation of 10 principles for citizen science, developed
by the European Citizen Science Association (2015), which are considered to underlie good
practice in citizen science, and which have widespread adoption, adaptation and promotion
(ACSA, 2018; Robinson et al., 2018; Vohland et al., 2021b).

Citizen science, however, is not seen universally as an smooth pathway to democratic
participation in science (e.g., Pelacho, Rodriguez, et al., 2021; Weng, 2015). Although the
essential tenets of citizen science are recognised (i.e., that research is undertaken, and data
are usually collected by non-professional scientists; Pelacho, Rodriguez, et al., 2021), citizen
science holds challenges that are inevitable where groups with diverse interests,
backgrounds and motivations interact (Bonney, 2021). From a community participant’s
perspective, citizen science projects are readily accessible and seldom require sophisticated
skills and resources to participate (Frigerio, Richter, Per, Pruse, & Vohland, 2021).
Reservations expressed by professionals often focus on the quality of data collected by the
public (Pelacho, Rodriguez, et al., 2021), and there may be conflicting views between groups
on access to data (intellectual property) gathered by volunteers (Ganzevoort, van den Born,
Halffman, & Turnhout, 2017). Consequently, an expert—Ilay dichotomy may persist between

collaborating parties (such as agency professionals and community groups) rather than the
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public participating in activities as true collaborators (Weng, 2015). An exploration of this
potential dichotomy in ecological restoration projects in Aotearoa New Zealand (hereafter

New Zealand) is the essence of this study.

Many authors have advocated networks of citizen science volunteers as a means to gather
ecological field data (e.g., Cooper et al., 2012; Dickinson et al., 2012; Dickinson, Zuckerberg,
& Bonter, 2010; McKinley et al., 2017; Silvertown, 2009). Large numbers of volunteers have
already contributed to observational data over spatial and temporal scales not normally
associated with conventional studies and difficult for individual ecologists to achieve through
other means (Kobori et al., 2016; Sullivan et al., 2009). The examples of research areas cited
include patterns of species distribution and abundance, geographic and temporal trends in
populations, and impacts of changing landscape. There is no doubt that the unrelenting
advance of technological tools, and the ease of access to such tools, has aided the growth of
citizen science (Silvertown, 2009). Sophisticated mobile technologies, sensors and remote
data collection and storage have provided novel opportunities for the citizen scientist to
collect ecological field observation at ever increasing scales and resolution (Kobori et al.,
2016; Shirk & Bonney, 2020).

Since ecological restoration is an applied aspect of the discipline of ecology, it is not
surprising that citizen science is strongly advocated for field measurement of ecological
attributes (see Chapter 3) that can gauge the success and/or progress of community-based
restoration projects (Ballard, Phillips, & Robinson, 2018; Edwards, Shaloum, & Bedell, 2018;
Huddart, Thompson, Woodward, & Brooks, 2016). A particular value of citizen science is the
potential for generating longitudinal datasets (Dickinson et al., 2010). Most ecological
changes occur over extended timescales (Spellerberg, 2005) so outcomes of intentional
ecological interventions may not be evident within the period of any one research study or a
volunteer’s contribution, or even human lifespans. Through the long-term commitment of
sustained sequences of citizen scientists, the collection of ecological data throughout the
timescale of the restoration project may be assured. For example, the Beach Patrol Scheme
run by Birds New Zealand has resulted in a biological database of systematic observations

by volunteers spanning over 70 years (Birds New Zealand, 2019).

Citizen science is already well established in community-based ecological restoration
projects (e.g., Edwards et al., 2018; Huddart et al., 2016). Furthermore, citizen science is
considered to be part of a transdisciplinary approach to understand and address future global
environmental change (Abhilash, 2021), and the involvement in ecological science by
avocational practitioners may well be set to increase. The engagement of the general

populace in restoration action is an explicit intention of the Decade for Ecosystem
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Restoration 2021-2030 (United Nations General Assembly, 2019). Investment in restoration
research, including citizen science and the capacity for communities to engage in the
science, is identified as an essential element of the restoration decade (Abhilash, 2021;
Science Task Force for the UN Decade on Ecosystem Restoration, 2021), thus it is inevitable
that the implementation of the strategy will lead to increased participation in the science of

restoration.

Ecological restoration projects in New Zealand mirror the global trend of increasing citizen
engagement in ecological science (Galbraith, Bollard-Breen, & Towns, 2016; Peters, 2018;
Peters, Eames, & Hamilton, 2015; Peters, Hamilton, Eames, Innes, & Mason, 2016).
Although this engagement may be dominated by the monitoring of introduced mammalian
predators (Galbraith et al., 2016), for long running community-based restoration projects, for
example Tiritiri Matangi Island, the participation by volunteers in ecological science may be
substantial and varied (Galbraith, 2013).

The number of volunteers participating in citizen science is identified in the New Zealand
Biodiversity Strategy (Department of Conservation, 2020) as a potential national indicator to
measure the progress towards the outcomes of the strategy. Citizen science is already
promoted actively to a wide spectrum of New Zealand society by many stakeholders through

a multitude of means, for example:

e advocacy by agencies (e.g., Department of Conservation, n.d.-a; Department of
Conservation, n.d.-b; Manaaki Whenua Landcare Research, 2022);

e educational perspectives and resources (e.g., Buntting, Doyle, Anderson, & Luczak-
Roesch, 2020; LEARNZ, n.d.; Pierson, Anderson, & Luczak-Roesch, 2020);

e community-based initiatives and activities (e.g., Pest Free Kaipatiki, 2021; Peters,
2018; Predator Free NZ, n.d.);

e journalism (e.g., Rykers, 2020; White, 2018); and,

e social media contributions (e.g., Candler, n.d.; Citizen Science Association of Aotearoa
New Zealand, 2016).

While the extent of such promotions highlights the opportunities to engage the public in
restoration as citizen scientists (as advocated by Cooke, Bennett, & Jones, 2019), the
persistence of poor alignment of restoration science and practice (Miller et al., 2017) still
generates global debate of the efficacy of such public engagement. Studies exploring the
expert—lay dichotomy have tended to take a discipline view (e.g., Lee, Lee, & Bell, 2020), or
investigated the perspectives and attitudes of restoration of the professional scientists (e.g.,
Golumbic, Baram Tsabari, & Fishbain, 2020; Riesch & Potter, 2014), not those of the citizen
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scientist. In this socioecological study, the expert—Ilay dichotomy of citizen science was
explored through the aspirations and expectations of two stakeholder groups representing
the dichotomy: community-based participants involved in ecological science (the citizen
scientists) and professional ecologists from the ‘governing’ stakeholders. Specifically, |

sought views on:

project details and the nature of any ecological science in place;
how citizens were involved in ecological science;

whether citizen science activities were considered important;

o n -

actual or potential barriers to community participation in ecological science activities;
and,

5. how ecological science was communicated to community participants.

4.2 Methods

Surveys were employed for both community-based practitioners and employees of
government agencies to identify the degree to which communities are engaged in ecological
science (‘citizen science’). An initial anonymous survey was conducted online using
Qualtrics® software, followed by a small number of semi-structured interviews. The survey
and interviews were approved by the Auckland University of Technology Ethics Committee
(Ref. number 17/167), and validated through steps recommended by Creswell and Miller

(2000): triangulation, peer review, and debriefing.

4.2.1 Survey participants

Selection of participants was limited geographically to the northern half of the North Island
where most of New Zealand’s population, and hence the community-based restoration
projects, are concentrated (Peters, Hamilton, & Eames, 2015; Stats NZ, 2020). This
geographic area covered the regional areas of Northland, Auckland, Bay of Plenty and
Waikato (Fig. 4.1). A further consideration of the geographic limitation was in anticipation of

the practicalities of interviews with practitioners. All participants were over 16 years of age.

For the online and interview surveys, participants were targeted through purposive selection
(Tongco, 2007), and were either employees of an environmental management agency (either
regional council or the Department of Conservation) or voluntary participants in a community-
based ecological restoration project. The initial contact with potential participants was made
through direct email contact with agency managers or community-group officers, identified

through agency and organisation websites. The initial communication provided a research
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background, and a request to distribute the survey invitation throughout the stakeholders’
networks to initiate snowball sampling (Atkinson & Flint, 2001). Purposive selection was
considered appropriate as this study was interested in the knowledge and views that
particular people and groups (i.e., restoration stakeholders) have with respect to a specific
interest (in this case, ecological restoration) (Onwuegbuzie & Leech, 2007; Palys, 2008), and
had the advantage of accessing a large focussed number of participants from a wide

geographical area (Wimmer & Dominick, 2011; Wright, 2005).

Semi-structured interviews were conducted as an elicitation tool (Johnson & Weller, 2001) to
explore respondents’ understandings and interpretations of responses made to questions on
citizen science in the online survey in the context of their experiences in ecological
restoration. Interviewees may, or may not, have participated in the online survey.
Recruitment protocols for the interviews were as for the online survey, but limited to one
person per interview. Potential participants responded to the interview invitation by email or
phone, and were provided with an information sheet and a consent form (see Supplement
S.4, Appendix A).

4.2.2 Survey structure

For the online survey respondents were provided with a direct URL link to a web-based
survey held on an off-site server operated by Qualtrics®. There were two online
questionnaires, one to employees of environmental management agencies and one to
members of community-based restoration organizations. The two questionnaires had
common themes, but the wording styles of the questions differed and there were questions
that were specific to the two groups. See Supplements S.1 and S.2, Appendix A, for the full

list of questions. The questionnaires included:

e multiple choice questions — predetermined lists with a text-entry option to add to the
list;

e open questions;

e rating-scale questions (Likert response scales) to measure opinions;

e contingency questions to direct the respondent to skip unnecessary questions; and,

e demographic questions.

The questionnaires sought views from respondents on restoration success and ecological

science. For ecological science, | asked respondents:

1. Details about their projects — respondent role, was the project affiliated to a

governmental or management agency?
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What ecological field measures were undertaken?

If any activities with their projects involved community participants in ecological

science and, if so:

¢ Who initiated these projects?

e Who contributed expertise to these activities?

¢ What style of community participation described these activities?

e Ifthey (the respondent) participated in ecological science activities and, if

so, what time was involved?

4. How was ecological science information and outcomes communicated to

participants?

The model of community participation used was that proposed by Shirk et al. (2012) (Table

4.1). The models proposed by other authors, summarised by Schrégel and Kolleck (2019),

differ in the bases of the classification of citizen science, including the type, origin and goals

of the activities, and the relationship between professionals and the avocational participants.

However, the five categories of participation identified by Shirk et al. (2012) were considered

a better representation of the range of activities known to be in place in New Zealand

restoration projects and, as a linear hierarchy of categories, conceptually easier to describe

to community-based survey participants.

Table 4.1 — Five models of citizen science based on the nature of the interaction between public
participants and scientists (after Shirk et al., 2012).

Type of participation  Role of the citizen

Contractual Communities ask professional researchers to conduct a specific
scientific investigation and report on the results.

Contributory Projects are generally designed by scientists and for which

Collaborative

Co-Created

Collegial

members of the public primarily contribute data.

Projects are generally designed by scientists and for which
members of the public contribute data but also help to refine project
design, analyse data, and/or disseminate findings.

Projects are designed by scientists and members of the public
working together and for which at least some of the public
participants are actively involved in most or all aspects of the
research process.

Non-credentialed (avocational) individuals conduct research
independently with varying degrees of expected recognition by
institutionalized science and/or professionals.
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A range of aspects of community participation in ecological science were rated for
importance, developed from the outcomes of other studies (e.g., Dickinson et al., 2010;
McKinley et al., 2015; Merenlender, Crall, Drill, Prysby, & Ballard, 2016; Nerbonne & Nelson,
2004; Peters, Hamilton, et al., 2015). These were:

e what benefits were gained through community participation;

e community participation, training and support activities for the development of
ecological science in New Zealand; and,

e actual or potential barriers to community participation, scientific analysis and support

activities in ecological science activities.

The follow-up elicitative interviews were recorded for subsequent confirmation of the
conversation, either by electronic recording where consent had been given, or by answering
on a question sheet provided, depending on the participants’ preference and geographical
location, and the most practicable option. See Supplement S.3, Appendix A for the full list of

indicative questions for follow up interviews.

4.2.3 Data analysis

Responses to the open-ended question on the benefits of community participation in
ecological restoration and associated citizen science were analysed thematically, following a
conventional content analysis approach (Hsieh & Shannon 2005). To establish the key
elements of the responses, corpora were assembled from the answers to the questions,
which were then were analysed using Wmatrix (Rayson, 2008), a computer-based tool to
calculate keyword frequencies. Word cloud visualisations of the dominant words in the
corpora were generated using a web-based text analysis tool, Voyant Tools (Sinclair &
Rockwell, 2016). Word clouds, where the frequencies of different words in the corpus are
shown as different font sizes, provide a quick visualisation of the common themes in texts,
and are recognised as a supplementary tool for text analyses, particularly for corpora prior to
any content manipulation (McNaught & Lam, 2010). Function words that contribute to

sentence syntax rather than meaning were excluded from the analysis.

The online survey data were imported to MS Excel to explore the relationship between
perceptions recorded from the agency and community-based respondents. Likert response
categories were ranked (assigned values 1-5) and treated as interval data (Allen & Seaman,
2007; Boone & Boone, 2012). Analysis included descriptive statistics, for example stacked
bar charts to visualize the responses and medians to illustrate the central tendencies

(Bhandari & Nikolopoulou, 2022; Streiner, 2000). Although some authors do not recommend
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stacked bar charts for the visualisation of proportions (e.g., Robbins & Heiberger, 2011),
others have shown that they perform well in comparison to other visualisation forms,
particularly where only a small number of attributes are being considered (Indratmo,
Howorko, Boedianto, & Daniel, 2018; Siirtola, 2014). The agency and community group
proportional responses were compared using paired 100% stacked bar charts for each

survey attribute considered.

Where survey data was expressed as proportions of responses, Fisher's exact test of
independence was used to examine the relationship of the proportions between the agency
and community respondents. The rationale for using this test was that one of the sample
sizes was small, with the test specifically identified as being the most accurate method when
more than 20% of samples have frequencies less than five (Kim, 2017; McDonald, 2009;
Salkind, 2011). Although Fisher's exact test is generally applied to analysis of small samples,
it is also valid for all sample sizes (Kim, 2017), so for consistency it was used for all tests of

independence. An online calculator was used for the Fisher's exact tests (Vasavada, 2016).

Interview analysis followed a thematic analysis approach (Hogan, Hinrichs, & Hornecker,
2016) where patterns (themes) of the survey responses were identified and applied to the
interpretation of the survey results. Not all interviews were recorded due to interviewee
choice, or where the interview location chosen by the interviewee was not suitable (e.g., café
noise levels). In these instances, a written record was made of the interviewee’s key points

and statements.

4.3 Results

4.3.1 Survey participants

There were 23 agency respondents from both central government and territorial land
authority agencies. Their location was not recorded as this information may have
compromised their anonymity. The key demographic information of the agency respondents
was: 27% female, 73% male; 93% 30 years old or over. Most respondents had tertiary

qualifications (87%); of these, 73% indicated their degree had a background in ecology.

There were 118 community group respondents (142 responses, but 26 contained no data).
Many community group respondents were associated with multiple projects. The location of

projects represented by the 118 respondents is shown in Figure 4.1. The key demographic
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information of the community group respondents is described in Chapter 3 (Section 3.3.1, p.
63).

4.3.2 Participation in citizen science

Agency respondents indicated that all of their ecological restoration projects involved
community participation; however, community participation in citizen science activities was
identified by only 67% of the agency respondents. In the corpus of the outcomes of
facilitating community participatory ecological restoration projects identified by agency
respondents, there was no inclusion of the phrase “citizen science”, although words and
phrases associated with ecological science had a relative frequency of 3.9%. The concept of
community stewardship dominated the corpus with a relative frequency of 6%. The dominant

words of the corpus are presented in a visual form in Figure 4.2.

100km

Figure 4.1 — Geographical region (North Island, New Zealand) covered by the survey.
Shaded area indicates the limit of the invitation distribution; circles indicate the
approximate location of projects represented by the community group respondents.
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Figure 4.2 — Visual comparison of word frequencies in the corpus of the benefits of
community participation in ecological restoration identified by agency respondents, in a
survey of community engagement in ecological science in the northern North Island,
Aotearoa New Zealand.

An association of ecological science activities with restoration projects was indicated by 73%
of the community respondents, with 62% indicating that they personally participated in the
activities. A significant proportion of the respondents indicated that ecological science was
not part of their projects (9%; p < 0.0001; Fisher's exact test), or did not know if their projects

included ecological science (18%; P < 0.0001; Fisher's exact test).

In the corpus of benefits of participation in ecological science experienced by community
respondents (776 words), words and phrases were dominated by personal benefits of
increased knowledge (4.4%) and mental well-being resulting from satisfaction of contribution
(2.8%). Words associated with ecological science had a relative frequency of 2.2%. The

dominant words of the corpus are presented in a visual form in Figure 4.3.

A thematic analysis of the corpora of outcomes and benefits experiences by agency and
community respondents respectively showed consistency in identifying increased ecological
literacy as a result of community participation in citizen science. There were, however,
significant differences between the two groups with respect to physical and mental well-

being, community environmental stewardship, and gains in project efficiency (Fig. 4.4).
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Figure 4.3 — Visual comparison of word frequencies in the corpus of the benefits of
participation in ecological science identified by community respondents, in a survey of
community engagement in ecological science in the northern North Island, Aotearoa New
Zealand.

Ecological literacy increased
Biodiversity outcomes increased
Social
Capacity to contribute/skills
Physical & mental wellbeing *
Community stewardship sk
Fostering new projects

Development of matauranga Maori

BENEFITS OF CITIZEN SCIENCE

Efficiency (geography/labour) %

Increased funds
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Figure 4.4 — Benefits of community participation in ecological science activities identified by
agency and community respondents, in a survey of community engagement in ecological

science in the northern North Island, Aotearoa New Zealand. *p < 0.05. **p < 0.01. ***p < 0.001.

(Fisher's exact test). Agency group responses are shown in dark blue, community groups
responses in yellow.
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The ecological science activities that the community respondents undertook were all species-
based field measures, primarily used as a basis to determine success or progress (Fig. 4.5).
These were presence/absence or abundance measures, dominated by the monitoring of

invasive species, vegetation, and birds.

The science activities identified by community respondents (that knew of citizen science
activities) and agency respondents covered all types of citizen science typologies, with no

significant difference between the proportions of responses of the two groups (Table 4.2).

There was no significant difference between respondent groups with respect to the origin of
the expertise contributing to the citizen science activities and who initiated the activities
(Table 4.3 and Table 4.4).

Invasive species I
Bird species I
Vegetation I
Reptile species I
Invertebrate species N

Fish species 1

FIELD MEASURES

Freshwater species |

0 10 20 30 40
FREQUENCY OF RESPONSES (%)

Figure 4.5 — Ecological field measures identified by community-based respondents being
undertaken in restoration projects, in a survey of community engagement in ecological science
in the northern North Island, Aotearoa New Zealand.
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Table 4.2 — Proportions of types of citizen science activities identified by respondents to a survey
of community engagement in ecological science in the northern North Island, Aotearoa New
Zealand.

Agency Community
Type of citizen science association respondents (%) respondents (%)

(n =23) (n =118)
Contributary 24 27
Co-created 14 25
Collaborative 24 20
Collegiate 24 15
Contractual 14 12

Table 4.3 — Initiators of science in ecological restoration projects identified by respondents to a
survey of community engagement in ecological science in the northern North Island, Aotearoa
New Zealand.

Agency Community
Origin of expert contribution respondents (%) respondents (%)

(n=23) (n=118)
Agency employees 36 20
Community participants 36 40
Professional researchers (incl. students) 20 39
Private ecologists 8 1

Table 4.4 — Origin of scientific expertise contribution identified by respondents to a survey of
community engagement in ecological science in the northern North Island, Aotearoa New
Zealand.

Agency Community
Origin of expert contribution respondents (%) respondents (%)
(n=23) (n=118)
Agency employees 36 27
Community participants 36 33
Professional scientists 28 36
Tertiary institution students 0 1
No outside expertise 0 1
Don’t know 0 2
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4.3.3 Importance of elements of participation in ecological science

Respondents were universal in considering that citizen science was important in promoting
increased environmental awareness, fostering community engagement in environmental

activities and influencing a change in participant behaviours (Fig. 4.6).

The two groups of respondents showed significantly different levels of importance with
respect to increased environmental awareness, citizen—citizen interactions, scientist—

citizen interactions, and linking activities to policy changes.

4.3.4 Importance of barriers to citizen science

Agency respondents rated all potential barriers to community participation in ecological

science higher than community group respondents (Fig. 4.7).

The two groups of respondents showed significantly different views of the barriers with
respect to training and recruiting volunteers, lack of understanding of ecological science,
data aspects (management, reliability and statistical analysis) and access to training

resources.

4.3.5 Importance of development needs for community participation in
ecological science in New Zealand

The responses to the needs for development of community participation in ecological science
in New Zealand were relatively consistent in magnitude and priority across both groups, with
all elements being considered to be moderately important or higher (Fig. 4.8). The only
significant difference was the community groups placed higher importance on the need for
access to funding than did agency respondents. The elements considered to be least
important for both groups were dedicated publications for citizen science practitioners and

international links.
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Figure 4.6 — Comparison of agency and community groups’ views of importance of aspects of
community participation in ecological citizen science activities. *p < 0.05. (Fisher's exact test).
Central tendency (median) of the groups’ responses indicated by circles on the bars.

Response descriptors key:
m Extremely important  mVery important Moderately important

= Slightly important Not at all important m Unsure/don't know
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Figure 4.7 — Comparison of agency and community group ratings of actual or potential
barriers to running and/or community participation in ecological citizen science activities. *p <
0.05. **p < 0.01. (Fisher's exact test). Central tendency (median) of the groups’ responses
indicated by circles on the bars.

Response descriptors key:
m Extreme barrier mModerate barrier Small barrier = Not a barrier Unsure/don't know
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4.3.6 Communication of ecological science

Overall, a wide range of mechanisms was identified for the dissemination of ecological
science to restoration project stakeholders, covering written, oral, and electronic methods.
However, although both respondent groups rated communicating science relatively highly
(Fig. 4.6 and Fig. 4.8), there were significant differences between the respondent groups in

the use of some communication types (Fig. 4.9).

Agency respondents identified media reports as the most used mechanism for
communicating ecological science to stakeholders, although use of formal research
dissemination mechanisms (published papers and conferences) were significantly higher
compared to community groups. Personal contact had little use in agencies. For community
respondents, project reports and media articles dominated the communication of ecological
science information to their stakeholders. Other mechanisms were used at similar
frequencies, although organisational newsletters (produced by the community groups

themselves) and personal contact were used at higher frequencies than in agencies.

4.3.7 “Don’t know” answers

Following the framework advocated by Mirzaei, Carter, Patanwala, and Schneider (2022, p.
2312, Fig.1), “don’t know” (DK) responses less than 10% were considered as negligible. The
questions where the proportion of DK answers exceeded 10% were those pertaining to the
barriers to citizen science (Fig. 4.7). Here a theoretical qualitative consideration of the
answers was undertaken to consider potential reasons for the high level of DK responses
(Mirzaei et al., 2022).
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Figure 4.8 — Comparison of agency and community groups’ views of the importance of
development needs of citizen science in New Zealand. *p < 0.05. (Fisher's exact test). Central
tendency (median) of the groups’ responses indicated by circles on the bars.

Response descriptors key:
m Extremely important = Very important Moderately important

Slightly important Not at all important ~ mUnsure/don't know

4.3.8 Elicitation interviews

The follow-up interviews explored differences in survey responses by agency and community
groups respondents with respect to the application and nature of citizen science (Table 4.5
and Table 4.6). Not all similarities or differences in the survey themes generated a response

from interviewees. The themes that elicited interviewee responses were:
1. Importance of citizen science activities:

o for agencies the engagement of public with science and scientists was considered
a lower priority than for community group respondents — agencies appeared more

focussed in merely getting people involved in projects; and,
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Figure 4.8 (continued)
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having ecological knowledge is seen by both agency and community respondents

as having low priority for involvement in citizen science.

2. Potential barriers to community participation in citizen science activities:

issues leading to the retention of volunteers; and,

availability of data, and issues with data dissemination.

3. Mechanisms of communication of ecological science to project stakeholders:

communicating science through formal mechanisms (published papers and

conferences) was considered a higher importance by agency respondents then

community respondents;

agency respondents considered conferences to be of high value for restoration

stakeholders; and,

for community respondents, project reports, the mechanisms of communicating

ecological science information to stakeholders organisational was dominated by

newsletters and personal contacts.
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Media articles
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Figure 4.9 — Mechanisms used to communicate ecological science to project stakeholders,
identified in a survey of community engagement in ecological science in the northern North
Island, Aotearoa New Zealand. *p < 0.05. **p < 0.01. (Fisher's exact test). Agency group
responses are shown in dark blue, community group responses in yellow.
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Table 4.5 — Responses of agency interviewees to questions identified from the analysis of the
online surveys on citizen science.

Survey outcome being
explored

Interviewee comments

A.

Response to agencies
being focussed on merely
getting people involved in
projects, with
engagement of public
with ecological science
and scientists considered
a lower priority than for
community group

[Agreed] ... invitations extended to friends and neighbours,
opportunity to brag about number of rats caught.
(Interview 9)

Community interest and place equals community
interaction, but a range of values. (Interview 11)

respondents

B. Response to potential Groups tend to be led by retirees — motivators impact the
barriers to community whole group. (Interview 9)
participation in ecological
science - retention of [Agreed] Time issues — lack of understanding and
volunteers commitment. As the project progresses, some work gets

harder, more physical. Demoralising outcomes can be the
cause of retention issues. (Interview 10)

Landscape scale — need all (secondary) households to
engage. ... agencies were blind to the power of community
groups. (Interview 11)

C. Response to potential Dissemination of data difficult (7,000 covenants). ... a
barriers to community national issue, but depends on data type, perhaps species
participation in ecological  specific? (Interview 10)
science - data
management Data must be available for the community for decision

making, e.g. [specified] weed project, scientists work with
the community to interpret data. (Interview 11)
D. Response to the need to ... local science for local people” (Interview 9).

raise the priority of
agency-initiated local
conference or workshop
events for communicating
science

... localised science provides information nuggets.
(Interview 10)

[Community] groups invested in science in different ways.
Workshops, or guidance based on science, offer an
opportunity to opt into science networks of expertise.
(Interview 11)
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Table 4.6 — Responses of community group interviewees to questions identified from the analysis
of the online surveys on citizen science.

Survey outcome being explored

Interviewee comments

A. Response to agencies The ‘Oh, that’'s why’ [the science] comes later [in
being focussed on merely participation]. (Interview 1)
getting people involved in
projects, with engagement Social side is important, should be fostered. [Volunteers]
of public with ecological spend time in the bush with like-minded people to do good.
science and scientists Being part of an ecological restoration project is tramping
considered a lower priority ~ with a purpose. (Interview 5)
than for community group
respondents Relationships are important — champions sharing with
people of like mind. (Interview 6)
Social side is a strong driver. (Interview 7)
B. Response to the need for Volunteers need to know what they are doing is
having formal ecological meaningful and getting results. (Interview 5)
knowledge
Expectation of prior knowledge and interest for the project.
(Interview 5)
C. Response to the [Adequate access] ... through the employment of qualified

importance and adequacy
of communication of
ecological science
information

and/or experienced ecologists. (Interview 2)

[Inadequate access] ... information is important, but it
depends on the volunteer’s personality. (Interview 3)

[Inadequate access] ... but lots of local conferences.
Information is not easily accessed, e.g., research papers
online but at a cost; technical information not necessarily
pertinent to the public. (Interview 4)

Champions form the group and impart knowledge to the
group. Often a newsletter is sufficient, don’t want details.
But some people always want more information. (Interview
5)

Ecological restoration history is reinforced but is often
anecdotal. (Interview 6)

... heed to search for information — don’t know where to
look, may not be accessible. (Interview 7)
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4.4 Discussion

The success and/or progress of an ecological restoration project requires systematic
ecological monitoring to be in place for effective and meaningful evaluation of the restoration
activities undertaken (Atkinson, 1994a; Méndez-Toribio, Martinez-Garza, & Ceccon, 2021;
Sutherland, Pullin, Dolman, & Knight, 2004). Although ecological systems are well
recognised to be extremely complex (Moreno-Mateos et al., 2020), citizen science is strongly
advocated as a means to ecological monitoring outcomes, particularly for community-based
restoration projects (Ballard et al., 2018; Edwards et al., 2018; Huddart et al., 2016).

Practitioners in community-based restoration projects come from a spectrum of society and
invariably participate on a voluntary basis (Peters, Hamilton, et al., 2015; Ritchie, 2011).
Their participation in ecological monitoring activities as part of the restoration process fulfil
the definition of citizen scientists (Australian Citizen Science Association, 2018). This
participation in citizen science may be intentional or accidental, thus has potential to lead to a

range of attitudes and responses to the application of scientific principles.

In this study, | explored the nature of ecological science in place in restoration projects, the
role of practitioners in the science, and whether the New Zealand experiences were
consistent with the expert-lay dichotomy reported by other researchers (e.g., Lee et al., 2020;
Vetter, 2011).

4.4.1 Citizen science in ecological restoration

Community group and agency respondents identified that citizen science was in place in
essentially all of their projects, with all types of citizen science represented. This is consistent
with the global pattern of public participation in ecological science (summarised by Edwards
et al., 2018) where participation is acknowledged as already playing a crucial role in both

implementing restoration monitoring and facilitating gains in ecological literacy.

Overall responses between community-based and agency respondents to types of citizen
science, initiators of activities and source of expertise were consistent, suggesting that
awareness of, and potentially engagement in, ecological science is relatively high in New
Zealand projects. The types of field activities identified by the respondents fit the level of
“high” participant engagement (Hobbs & White, 2016, p. 608), as they constitute active or
hands-on involvement. However, the field activities were focussed on ecological
measurements at the species level (or 'diversity' attributes, Ruiz-Jaén & Aide, 2005, p. 569),
fulfilling only two out of the six attributes advocated by SER to characterise a restored
ecosystem relative to a reference ecosystem — the attributes of species composition and

absence of threats (Gann et al., 2019). This limited focus is consistent with an analysis of
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measurement of restoration success that indicated that diversity and vegetation structure
attributes are monitored more frequently than complex and longer responding ecological
processes (Ganzevoort et al., 2017; Ruiz-Jaén & Aide, 2005). Species-level attributes are
favoured for avocational citizen scientists to measure as they are potentially the least
complex methodologies and show responses in a relatively short time (Geoghegan, Dyke,
Pateman, West, & Everett, 2016; Ruiz-Jaén & Aide, 2005) — aspects that are deemed key for
successful citizen science projects (Pocock, Chapman, Sheppard, & Roy, 2014).
Furthermore, in Aotearoa New Zealand extensive advocacy nationwide of the impacts of
habitat degradation and invasive species (e.g., Predator Free New Zealand Trust) may well
be contributing to the diversity and vegetation focus amongst citizen scientists active in

restoration projects.

The areas where agency and community-based respondents differed can be partly explained

by the legislative role of agencies and the personal experiences of individual participants.

The benefits that agency respondents rated significantly higher than community-based
respondents, those of community stewardship and project efficiency, reflect policies that
invest in localised environmental stewardship ("policy-driven citizen science"; Dillon,
Stevenson, & Wals, 2016, p. 450), an approach that is considered to deliver sustainability
outcomes (Bennett et al., 2018). The reference to “efficiencies” acknowledges that, while
community contributions support agencies’ goals, their contribution as volunteers allows
agencies to expand their capacity for environmental management while minimising their
financial input. Thus, participation of local communities in environmental stewardship
activities facilitates government agencies to take advantage of cost-benefit outcomes of
citizen science (Goébel, Nold, Berditchevskaia, & Haklay, 2019) and to meet the expectations
of fiscal responsibility (Gill, 2012; Local Government Act 2002).

Community-based participants implied that activities tend to be led by other volunteers,
especially experienced retirees, not agency employees. Although community groups are
reputedly supported by agencies (Peters, Hamilton, et al., 2015), this support is not
necessarily through face-to-face contact at the project sites. Agency policies and
performance measures are focussed more at an overview operational level rather than that
of the individual participants in citizen science. Thus the personal and social benefits of
citizen science were rated higher by community-based respondents than by agency
respondents. This reflects the personal philosophies, and emotionally-charged values
(DiEnno & Thompson, 2013), held by volunteers that lead to the engagement in ecological
restoration in the first place. Such motivations are generally consistent worldwide (Measham
& Barnett, 2008; Miles, Sullivan, & Kuo, 1998; Miles, Sullivan, & Kuo, 2000). The high value
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placed on physical and mental well-being can account for the value of investing time into
voluntary participation in science activities that may, at least initially for some, be inherently

alien.

4.4.2 Barriers to citizen science

Although citizen science was supported and valued, actual and potential barriers to
community participation in ecological science activities were generally rated highly by all
respondents, and reflect issues identified in global research in this field (Conrad & Hilchey,
2011; Cooper et al., 2012; Geoghegan et al., 2016). In all instances where there was a
significant difference between the responses of the two groups, agency respondents rated
the barriers higher than community-based respondents. This may be explained by

institutional constraints associated with agency governance roles.

Although agencies may recognise and utilise the cost—benefit outcomes of citizen science to
achieve environmental targets (Goébel et al., 2019; Haklay, Antoniou, Basiouka, Soden, &
Mooney, 2014), citizen science is inextricably linked to political elements that determine how
the agencies function (Gobel et al., 2019; Schade et al., 2021). Reliance by an agency on
citizen science volunteers with no institutional links poses risks to the legal and regulatory
functions of the agency, particularly where the citizen scientists have expectations different to
those of the agency, a degree of financial independence, and/or variable scientific
understandings (Gellman, 2015; Guerrini, Majumder, Lewellyn, & McGuire, 2018). Agency
employees who are measured through key performance indicators may, therefore, have

ambivalent views on the efficacy of citizen science.

Ambivalent respondents have been shown to display conservative decision tendencies
favouring the status quo (Ready, Whitehead, & Blomquist, 1995; Samuelson & Zeckhauser,
1988). This suggests that, applied to this situation, the higher rating of barriers to community
participation in citizen science shown by agency respondents represented a bias towards the
status quo (i.e., a dominance of agency governance). These barriers were those associated
with volunteer participation (mobilisation and training), data quality and management, and the

need for specialist knowledge.

Issues with citizen science at the organisational level, particularly in relation to the
recruitment and training of volunteer participants, is well recognised (Bonney et al., 2009;
Conrad & Hilchey, 2011). However, where citizen science projects assist agencies to meet
accountability targets generated from their legal obligations and community expectations, the

outcomes of the projects need to be of a sufficient standard and run for long enough to
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satisfy the targets. To achieve this, the contribution of the volunteers must be continuous and
enduring.

The desire of volunteers to contribute to project goals is certainly significant motivation to
participate in citizen science projects (Larson et al., 2020), with personal interests and
expertise (in a ‘hobby’ context) and participation for personal gain and leisure (Esteves,
Uchoa, de Souza, Pereira, & Antelio, 2017) also generating participation. The variety of
motivations, entangled with a myriad of societal and social diversions, spread of participant
demographics and health and safety considerations (Fraisl et al., 2022; Geoghegan et al.,
2016) will inevitably impact on individuals’ abilities to contribute, and lead to participant
turnover. A consequence of high participant turnover is the potential disruption to citizen
science projects, and the need for ongoing recruitment and training of new participants
(Esteves et al., 2017; West & Pateman, 2016).

A further potential barrier to citizen science sustainability exists where the volunteer’s
participation is low-commitment and intermittent, known as a “dabbler” (Eveleigh, Jennett,
Blandford, Brohan, & Cox, 2014, p. 2985), a status claimed by Parrish et al. (2019) to
dominate volunteer groups. Dabblers may become unintentional participants in science
activities (“accidental scientists”; Galbraith et al., 2016, p.10; see also Chapter 2), and lack
the motivation to persist with long-term contributions to field activities. Variable engagement
by individual volunteers to projects may compromise the capacity of communities to engage
in citizen science. Thus reliance on citizen scientists by agencies to meet their accountability
targets may not be guaranteed, and may explain the significantly greater concerns of agency

employees towards citizen science factors that are barriers to project sustainability.

Key global debates have centred around the integrity of data gathered by avocational citizen
scientists and how it is used. The variability of the collective demographics and expertise of
citizen scientists, even with training and standardised methodologies in place, will invariably
influence data accuracy through differences in observational, identification and recording
skills (Cooper et al., 2012; Dickinson et al., 2010). Furthermore, inadvertent data selection by
observers during the recording process, and/or interpretation of the data value (e.g.,
discounting the value of nil results, Cooper et al., 2012), may contribute to data biases of the
citizen scientist that require additional analyses to detect and validate (Esteves et al., 2017).
Although data quality can be managed to minimise the issues (Dickinson et al., 2010), the
logistical requirements may generate a further burden where the volunteer force is large
(Esteves et al., 2017).
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Professional and community participants may also have differing expectations of the access
and dissemination of data gathered through citizen science. For a professional scientist, data
is traditionally confidential pending formal publication, usually to protect personal intellectual
property interests. A citizen scientist, however, may have an expectation that the data that
they had collected about their project would be made available for re-use by anyone to serve
a wider public interest (Scassa & Chung, 2015). Although the access to scientific knowledge
and sharing its benefits are principles advocated for citizen science (Robinson et al., 2018),
avocational practitioners may not be aware, understand, nor necessarily appreciate, the
conventional stewardship of data. This has potential to generate ethical differentials between
professional and lay restoration participants (Cooper, Rasmussen, & Jones, 2021), although
Scassa and Chung (2015) suggest that forethought, planning and transparency can address

such barriers.

4.4.3 Communication of ecological science

Whilst having formal ecological knowledge was not seen as a prerequisite for participation in
citizen science by either agency or community-based respondents, it was acknowledged that
an understanding of ecological science was important, and that dissemination of ecological

science was valuable for all projects.

Community-based survey participants indicated that ecological science knowledge was
essential for their projects, and valued its application to their projects. This position highlights
an awareness that ecological restoration practices need to be based on sound ecological
science advocated by restoration scientists (e.g., Atkinson, 1994b; Ruiz-Jaén & Aide, 2005),
and reflects research that shows, in general, that citizen science participants value knowing
the scientific outcomes they contributed to (Golumbic, Baram-Tsabari, & Koichu, 2020).
However, the means by which ecological science knowledge was disseminated and received

varied between agency and community-based practitioners.

Both groups of respondents identified media articles as an important means of
communicating ecological science to practitioners. Modern media articles, consisting of a
variety of forms that integrate with an interactive network (Castells, 2010), are generally
widely distributed and freely available, often at minimal or no cost. However, it is surprising
that agency respondents considered this as the main mechanism to communicate ecological
science to project stakeholders as research has shown that in New Zealand science
professionals, in general, consider science reporting to be poor (Ashwell, 2014). Media
articles, although their distribution may be extensive, do not necessary represent quality

information as they may follow journalistic norms including sensationalism, lack of relevant
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details considered too complex for the public, and misbalance of disparate views (Ashwell,
2014; Dunwoody, 2021).

Research papers were indicated by agency respondents as a significant mechanism to
communicate ecological science to project stakeholders. Research papers are subjected to
rigorous quality assurance review processes, and follow a formal format and discipline-
specific language that may be unfamiliar to community-based practitioners (Anderson, 2014).
Although some community-based stakeholders did identify research papers as sources of
ecological science knowledge, such sources did not rate highly. Issues with formal
publications identified by community-based respondents was that where and/or how to
access formal publications was not common knowledge, not all journal papers were open-
access, and those that community-based practitioners could access were considered
inadequate for their purposes. These views reflect the outcomes of research elsewhere on
public access to formal research papers (Anderson, 2014). Thus formal publications may not
be reaching audiences that might apply the research in the field, and contribute to a

“research-implementation gap” identified by Anderson (2014, p. 1148).

Communication options relied upon by community-based participants for sharing of science
information, personal contact and organisational newsletters, will vary in quality and
accuracy. Information passed between personal contacts, “environmental narrative” accounts
(Turner, 2011, p.28), perhaps a product of the social side of volunteering, are at risk of
variable selection and interpretation by both the source and end-point parties. Practitioners
engaging in narratives may not have engaged sufficiently with the scientific processes that
underlie production of scientific explanations, and narratives can be biased to serve
particular interests (Turner, 2011). Such orally disseminated information is essentially
anecdotal and, although it can be accurate and useful particularly in the early stages of a
scientific process (Lilienfeld, Lynn, & Lohr, 2015), interpretation is likely to lack evidential
validation and thus could potentially undermine the essence of basing ecological restoration

on ecological science.

Project reports and organisational newsletters, informal publications generally produced by
the community participants for their own volunteers, also represent a major way that
information is disseminated to community-based practitioners. Media of these types are
generally distributed electronically, and often stored on organisational websites, facilitating
wide distribution and easy access to both local and distant practitioners. The proliferation of
media-based sources, however, is recognised as a challenge to scientific accuracy and
credibility (Hansen, 2016). Media reports, even if written by ecological professionals or

experts, may be biased towards topics perceived to be those the volunteers ‘want’ to read
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(e.g., the iconic species), and therefore may not represent adequately the complexities of

ecological science.

Informal science communication, however, can stimulate science interest and knowledge for
non-professionals, and lead to participants being more comfortable and receptive to
ecological science concepts (National Research Council, 2009). Such benefits can be
maximised through the use of everyday language and experiences (National Research
Council, 2009), the very type of communications likely to be used in informal media. The
National Research Council (2017, p. 309) recommends that professionals should use a
diversity of tools to link science with the everyday experiences of practitioners, in this case

experience in restoration activities.

For many respondents, from both community groups and agencies, the communication of
ecological science through local conference or workshop events was considered to be
effective, and these events were clearly valued and enjoyed by participants. Although the
predominant theme of the events has been pest management, other aspects of ecological
restoration were on show. The events offered lectures from professionals, and displays by
community groups, educators, and commercial businesses on a spectrum of ecological

restoration.

An example of a regular Auckland Council event is “Pestival” (Auckland Council, 2019), with
aims that include showcasing community-led conservation activities, introducing new
innovations and best practice methods, and introducing Council’s proposals for community-
led conservation initiatives. The 2018 Auckland Council Pestival event was attended by more
than 500 people was considered to be a success by an agency interviewee as it provided the
opportunity for community-based practitioners to opt into a broad range of aspects of
ecological science. The term “Pestival’ ' has also been adopted for other local body and
schools’ environmental events (e.g., Aotea Great Barrier Environmental Trust, 2022; Botany
Downs Secondary College, 2019) (Fig. 4.10).

1 Note. A like-named event held in London has quite different intentions — the London Pestival event is an international arts
festival dedicated to ‘the art of being an insect' (The Guardian, 2019). The New Zealand Pestival events focus on
management of unwanted species (“pests”), reflecting the impact of invasive species on indigenous New Zealand biota and

the necessary prioritisation of their management in restoration projects (Galbraith et al., 2016).
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PESTIVAL

=AOTEAGREAL RORRIGR

22 OCTOBER
2022

Claris Conference Centre

GBI Sports and Social Club

1.00 - 4.40pm

Figure 4.10 — Example of a “Pestival’ promotion (Aotea Great Barrier
Environmental Trust, 2022).

Local conferences and workshops represent the science communities reaching out to
community practitioners and go some way towards addressing the research-implementation
gap. At the national level, the New Zealand Ecological Society (NZES) has adopted a
strategy to invite community restoration groups to society conferences. The intentions of this
strategy include informing public opinion, making ecology approachable and interesting to
the public and, specifically, to improve the effectiveness and efficiency of restoration projects
(NZES, 2007). However, such events may engage with only a small proportion of their target

audience (Anderson, 2014), particularly if they are infrequent or held in central locations.

Some agency initiatives use social incentives to facilitate information sharing with members
of a community other than on a basis of environmental motivation. Interviewees specifically
highlighted “Wine & Weeds” events (Fig. 4.11) as an example of using a social incentive to
engage with public and encouraging them to participate in the less popular activity of weed
control. The intention of these events is to promote weed identification, examine best
practice for control, and/or to participate in weeding activities. Using this type of social event
to engage with local communities for the management of invasive plants appears to have
started in Auckland, New Zealand, in 2017. There is, however, a similar concept in place in
the USA (e.g., Ammons, 2016; Eventbrite, 2021; Trees Atlanta, 2023), generally with

similarly intended biodiversity outcomes.
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BE PART OF IT . .. o

Tuesday 24 November. 7.30 pm - 9 pm
) Come along on and learn more about the
I Wine & Weeds |1 m(pmplewmmmmmm
o Coltage, 12 Groenhithe Rd
* Intereste d  V Going VT S &S nicola@greenhithecommunitytrustorg nz
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Sunday, October 14, 2018 at 2 PM - 4:30 PM : M Ref'reshments (including wine & juice) will be
provided

o Ravenhil cafe/restaurant

PREMUM

B

Free

Figure 4.11 —“Wine & Weeds” promotions from social media (Beyond the Fence, 2019;
Greenhithe Ecology Network, 2020).

A potential drawback where citizens become participants in restoration projects as a
response to social invitations, is that ecological science will not be the motivator, nor may
ever be. These events may favour the dabbler, whose participation may be associated only
with periodic social events and will make only intermittent contributions to citizen science at
best.

Citizen scientists welcome quality information to boost their ecological knowledge, and to
give purpose to their restoration endeavours. Access to scientific information takes the
community-based participant’s experience beyond that of simply a positive feel-good action
for the environment, to one of action supported by a sound rationale, for instance the
“tramping with a purpose” (Interview 5) philosophy. Outreach initiatives by professional
scientists are welcomed by community-based practitioners who are aware that much of the

information that they receive is anecdotal and not necessarily quality information.

4.4.4 “Don’t know” answers

Approaches to the interpretation of “don’t know” (DK) answers are variable. Some authors
argue that DK responses may be non-substantive responses, potentially the result of
indifference to the questions or a self-satisfying action, and should be treated as missing
data (e.g., Holbrook, 2008; lannario, Manisera, Piccolo, & Zuccolotto, 2020; Krosnick, 1991).
There is, however, considerable evidence that DKs generally represent a genuine lack of
information on the topic being questioned (Grichting, 1994; lannario et al., 2020), and that
the DK response is essentially a legitimate expression of ignorance by the participant
(Beatty, Herrmann, Puskar, & Kerwin, 1998; Grichting, 1994).
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| treated DK answers as legitimate responses, assuming that the requested information was
not known by the survey participant. This approach was based on confidence that the survey
participants, being a purposive targeted group that had showed truthful responses across the
survey, were not indifferent to the questions being asked. This confidence is supported by
van Es, Lorence, Morgan, and Church (1996), who suggest that DK responses to
environmental issues, even those recognised as having importance, indicate that information
may not have been sufficiently circulated within communities for opinions to have been
formed. DK data were considered for important insights into the responses, but were

excluded from substantive analysis as recommended by Grichting (1994).

4.4.5 Conclusion

This study showed that the views on the importance and inclusion of ecological science
expressed by restoration participants were consistent with those documented in international
research. Citizen science activities are often advocated for gathering ecological data to show
restoration progress and success (Dickinson et al., 2010), and have potential to support the
conventional, robust science deemed necessary for a restoration project to succeed (Higgs,
2005). There are many well-established examples demonstrating the benefits and outcomes

of this approach (e.g., Tiritiri Matangi Island; Graham, Veitch, Aguilar, & Galbraith, 2013).

However, not everything can be monitored by citizen science (Chase & Levine, 2016)
because of technological complexities and variable commitment of participants to the
activities. The current application of citizen science in restoration demonstrates this, as it is
dominated by data collected at the diversity level of ecology, with evidence suggesting that
high profile or iconic species may elicit a greater tendency for engagement in citizen science
than other taxa (Ganzevoort et al., 2017). Nonetheless, citizen science is expected to be a
future growth area to optimise restoration practice, particularly to fulfil the UN Decade for
Ecological Restoration action plan (Abhilash, 2021), and invitations promoting opportunities
to attract public to citizen science are now commonplace and wide-ranging (e.g., National

Geographic Society, 2023).

The issues associated with participation in citizen science identified by the respondents
appear to be universal, and it is likely as more people engage in ecological restoration
projects that these barriers will intensify correspondingly. Robinson et al. (2018) propose the
adoption of ten principles for citizen science initiatives, intended to provide a framework that
fosters collaborative and open relationships between stakeholders to maximise the benefits
of citizen science. Application of the principles to citizen science in ecological restoration
would include the upskilling of community-based participants in their capacities for ecological

science and the facilitation of ready access to knowledge to sustain the initial interests in the
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science elements identified in this study as essential to citizen science to contribute to the

success of ecological restoration projects.
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CHAPTER 5.

Chapter 5

Matauranga Maori and ecological restoration

Ecological restoration is inseparable from cultural and spiritual
restoration, and is inseparable from the spiritual responsibilities
of care-giving and world-renewal.

David Martinez (1992)

5.1 Introduction

The statement by David Martinez (1992) encapsulates a holistic world view characteristic of
indigenous peoples worldwide, where the relationships with the natural world define cultural
identity, and provide links to history, ancestors, land, art, and environmental philosophy
(Lyver, Taputu, Kutia, & Tahi, 2008). These relationships are interdependent and inextricably
interwoven, with people considered as part of the natural world — an “extended ecological
family that shares ancestry and origins” (Salmén, 2000, p. 1332). This cultural relationship
between people and the natural world is termed “kincentric ecology” (Salmén, 2000, p.
1327).

The interdependence of the elements of this holistic world view is often articulated in various
forms of the indigenous principle of “what we do to the land we do to ourselves” (Kimmerer,
2011, p. 258). Thus, fundamental to kincentricity is the concept of reciprocity with the
environment, an obligatory responsibility for environment quality and renewal (Kimmerer,
2011; Zedler & Stevens, 2018). This reciprocity includes not only care for guardianship of
resources (including biodiversity conservation), but also cultural and spiritual elements
(Kimmerer, 2011; Turner, Ignace, & Ignace, 2000). Reciprocal dependency between people
and the natural world has gained institutional recognition in Ecuador and Aotearoa New

Zealand through the establishment of “Rights of Nature” laws granting nature the rights
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equivalent to that of a living being (Kauffman & Martin, 2018; Tanasescu, 2013). In Aotearoa
New Zealand, legal personality has been established for Te Urewera forest and Te Awa
Tupua (Whanganui River) (Kauffman & Martin, 2018; Magallanes, 2015). Magallanes (2015,
p. 10) states that the most significant aspect of this status is the recognition in law of “Maori

relationships with the natural world and the concomitant responsibilities to care for it as kin”.

Kincentric relationships with the natural world are a product of a society’s experience over
many generations (Salmén, 2000), where relational reciprocity is supported through in-depth
and comprehensive understanding of biodiversity and the complexity of ecosystem function
(Berkes, 1993; Huntington, 2000; Kimmerer, 2011; Sillitoe, 2017; Zedler & Stevens, 2018).
Given that ecological restoration is essentially an intentional human caring act of reciprocity
towards the land (Kimmerer, 2011), such intent should fit comfortably within the context of

kincentricity.

Kincentric understanding of the natural world is generally articulated as traditional ecological
knowledge (TEK), and defined as:

“Indigenous knowledge emerges from careful long-term observation of
natural phenomena. The “data” collected using this approach are
basically an understanding of relationships between specific biological
entities (plants, mammals, birds, insects, fish) and among biological
and physical entities (rocks, bodies of water) landforms (mountains
isolated hills, unusual rock formations), and meteorological
phenomena.” (Barsh, 2000)

Aspects of environmental guardianship embodied in TEK are considered to parallel the
philosophies of ecological restoration (Robinson et al., 2021), but cultural values and
traditional protocols may not necessarily be included in the restoration process, particularly if
the dominant restoration participants consider the protocols to be subjective and lack
scientific rigour (Huntington, 2000; Mistry & Berardi, 2016). However, wider recognition of the
contribution that TEK can make to restoration is increasing (Uprety, Asselin, Bergeron,
Doyon, & Boucher, 2012).

Clewell and Aronson (2013) state that ecological restoration is necessarily a local endeavour
where stakeholders restore ecosystems to satisfy values that are shared collectively within a
culture. It is also accepted that restoration is dependent on local knowledge and experience
(Higgs, 2005). Thus TEK, where it is in place, has potential to provide a strong cultural
foundation for local ecological restoration (Long, Tecle, & Burnette, 2003; Turner et al., 2000)

and, with incorporation into ecological science, can facilitate achieving the cultural and social
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needs of a local culture (Garibaldi & Turner, 2004; Higgs, 2005; Turner et al., 2000; Uprety et
al., 2012).

Uprety et al. (2012) explore the elements of TEK that could contribute to ecological
restoration. These include traditional land management practices (e.g., harvest, fire, and
fallow tools) and elements that fit within a pure ecological approach (e.g., revegetation site
and species selection, management of alien invasive species, monitoring and assessment).
The integration of TEK and ecological science therefore can facilitate the stakeholder
partnerships and collaboration deemed necessary for successful restoration (Higgs, 2005;
Uprety et al., 2012).

In Aotearoa New Zealand (hereafter New Zealand), Te Ao Maori has a kincentric perspective
characteristic of indigenous peoples (Roberts, Norman, Minhinnick, Wihongi, & Kirkwood,
1995). The Maori cultural knowledge base — matauranga Maori — includes Maori TEK, and is
the product of their Pacific origins, trans-Pacific migrations, and extended intergenerational
experiences of ecosystems (Harmsworth & Awatere, 2013). The fundamental kincentric
element of matauranga Maori is that people are an integral part of ecosystems rather than a
separate entity (Kahui & Cullinae, 2019), with genealogical and spiritual connections to the
environment (McAllister et al., 2019). These connections, expressed as whakapapa, are not
only human lineages of descent (Roberts et al., 2004), but also represent relationships and
connections between all life forms (including people), natural resources and the metaphysical
elements of Te Ao Maori, the Maori world (Harmsworth, Awatere, & Robb, 2016; Roberts et
al., 1995).

The nature of cultural landscapes, particularly the relationship between communities and
past lives and activities of that landscape (Puia, 1990; Tipa & Tearney, 2003), means that
cultural values and customary uses of resources may be inseparable from ecological values
(Lyver et al., 2015). This socioecological overlap is explicit in the New Zealand Biodiversity
Strategy (Department of Conservation & Ministry for the Environment, 2000), which
recognises the importance of the relationship between Maori and New Zealand'’s indigenous
biodiversity, and the role that this relationship has in the process of conserving biodiversity. A

desired outcome of the strategy is:

“... Maori are managing their interests in biodiversity reflecting different iwi and hapu
priorities, and sharing in the benefits of its use, to support their economic and social
aspirations and fulfil their responsibilities as kaitiaki.” (Department of Conservation & Ministry
for the Environment, 2000, p. 93)
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For Maori, natural resources, including species, their habitats and management, are
embodied within the following cultural value sets (Kitson & Moller, 2008; Lyver et al., 2015;
Tipa & Tearney, 2003; Williams, 2010):

e mauri (life force of the natural world);

¢ mabhinga kai or ahikaroa (resources for food or use);

e kaitiakitanga (cultural stewardship);

e ki uta ki tai (holistic ‘mountains to the sea’ philosophy);

¢ whakamana (personal engagement);

e whanaungatanga (connection);

¢ matauranga and maramatanga (knowledge and wisdom);

o tikanga / tikanga Maori (customary protocols and practice).

Of these, kaitiakitanga is the value that incorporates the process of environmental care and
sustainability (Morad & Jay, 2000), and thus putatively embraces ecological restoration.
Kaitiakitanga and ecological restoration are both intentional collective human activities, with
aspirations to return degraded, damaged or destroyed environments, including ecological
systems, ecological services and biodiversity, to a former and/or enhanced state (Kawharu,
2000; Lyver et al., 2015; Society for Ecological Restoration International Science and Policy
Working Group, 2004). However, although kaitiakitanga and ecological restoration invariably
have practices in common, the rationale and motivation behind the practices differ.
Kaitiakitanga involves cultural practices that nurture human well-being in a complex socio-

environmental context (Kawharu, 2000; Walker, Wehi, Nelson, Beggs, & Whaanga, 2019).

For Maori, the ethic of kaitiakitanga is encompassed by the status of mana whenua (denoting
ownership, control, and sovereignty over a defined area of land, Wiri, 2013). It is the exercise
of cultural guardianship of taonga (treasured things) in accordance with tikanga Maori, where
taonga include places, waterways, and biodiversity (Kawharu, 2000; New Zealand
Government, 1991; Spiller, Pio, Erakovic, & Henare, 2011). Kaitiakitanga is practised by iwi
kaitiaki, environmental practitioners with special knowledge in relation to the management of
resources within their ancestral lands (Harmsworth et al., 2016; Morad & Jay, 2000). There is
an expectation that iwi kaitiaki will protect the integrity of those resources in trust for future

generations, by drawing on their traditional ecological knowledge (Morad & Jay, 2000).

Many New Zealand authors advocate the inclusion of TEK and social principles in the
restoration and management of degraded ecosystems (e.g. Wehi & Lord, 2017), views that
are echoed globally (e.g. Uprety et al., 2012). This is already the case for many Maori

communities throughout Aotearoa New Zealand where active kaitiakitanga within their rohe
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is profiled, for example Ngati Kuri (Gibson, 2019), Ngati Whatua Orakei (Ngati Whatua
Orakei Trust, 2022), Te Arawa (MacDonald & Anaru, 2020), Taranaki Whanui (Michel,
Dobson-Waitere, Hohaia, McEwan, & Shanahan, 2019) and Ngai Tahu (McClelland et al.,
2011).

Since kaitiakitanga encompasses the essential tenets of ecological restoration, iwi-led
restoration practices provide an opportunity to explore an iwi kaitiaki perspective on the
outcomes and expectations of the practitioners’ actions in terms of ecological restoration. In
this socioecological study, | asked iwi kaitiaki about their views on the relationship between
matauranga Maori and the determination of the success of ecological restoration practices.

Specifically, | asked:

1. What iwi-lead ecological restoration activities were being undertaken?
2. What taonga were being restored, or enhanced, through restoration?

3. What benefits were expected as a result of the restoration activities?
4

. What indicators would signify the success of the restoration activities?

5.2 Methods

This study was based on a survey of practitioners in iwi-led ecological restoration projects.
Prior to the start of this research and any contact with iwi, a Vision Matauranga statement
(see Supplement S.5, Appendix A) was prepared to establish the protocols for engagement
with iwi participants. The purpose of the Vision Matauranga was to ensure that the
methodological approach prioritised the principles of tikanga Maori advocated by the Health
Research Council of New Zealand (Hudson, Milne, Reynolds, Russell, & Smith, 2010) and
adopted by the Auckland University of Technology. The intended outcomes were that the
process followed an appropriate kaupapa (process) throughout the consultation,
implementation and reporting phases of the research. The consultation process was a

minimum requirement.

Qualitative interviews were used as the survey method. This interview method is used widely
where expert knowledge about a specific research field is sought (Hopf, 2004). The interview
style adopted was a korero, kanohi ki te kanohi, tangata ki te tangata (face-to-face
conversation, Pipi et al., 2004), essentially an informal discourse termed “conversational
interview” (Roulston, 2008, p. 128). This approach was considered appropriate as it is
consistent with a culture where oral transmission of knowledge is traditional (Kovach, 2010).

Like any informal conversation, a korero invariably includes introductory pleasantries and
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small talk, with the process itself aiding the lowering of barriers where the participants are
strangers. Within Te Ao Maori, such informal conversations are commonplace and highly
valued, and often referred to colloquially as “kapu t1” — talking over a cup of tea and biscuits
(Van Schravendijk-Goodman, 2017, p. 14). The conversations were confidential, and an
audio recording was made of the conservation where consented by the participant and

practicable in the meeting location.

In a conversational interview, participants are free to participate in extended discussions in a
less hierarchical setting than that of formally structured interview settings (Given, 2012;
Roulston, 2008). The informal, non-hierarchical setting favours the development of rapport
and trust, and the establishment of an empathetic relationship between researcher and
interviewee (Swain & Spire, 2020). This is considered to promote participants to respond in
an open and authentic way throughout the conversation and to allow the conservation to be

flexible for both researcher and participants (de Leeuw, 2008; Roulston, 2008).

The conversational interviews followed a narrative interview format (Hopf, 2004). Although
the core element of any conversation is an impromptu independent narrative (Hopf, 2004),
four open questions (an "interview guide", Patton, 2015, p. 439) were used to open and
stimulate the narrative. These were not intended to be followed rigorously, rather to introduce
the context of the conversation, and also served to ensure consistency across all interviews
(Patton, 2015).

Disadvantages of conversational interviews include the extended time required to arrange
the time and place for talking with the participants and that formal procedures for obtaining
informed consent may contradict the expectations of everyday conversation (Kelley, Clark,
Brown, & Sitzia, 2003; Roulston, 2008). However, Swain and Spire (2020) suggest that
ethical issues constitute the greatest challenge for qualitative interviews. Ethical issues were
addressed through the provision to participants of a participant information sheet and
consent form in advance of the interview meeting. In accordance with the philosophies
outlined in the Vision Matauranga document, the intention of these forms was to assure
participants that potential personal and cultural sensitivities were recognised, and to ensure

informed consent (see Supplement S.4, Appendix A).

Specific names of iwi, places and stakeholders used in the korero have been removed from
the quotations in Section 5.3 to preserve the anonymity of the korero participants. The
research was approved by the Auckland University of Technology Ethics Committee (Ref.
number 17/167),
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5.2.1 Survey participants

The geographic area covered for the selection of participants was the northern half of the
North Island, including the regions of Northland, Auckland, Bay of Plenty and Waikato (Fig.
5.1). This geographic limitation for the selection of participants was consistent with the
surveys carried out for Chapter 3 to validate comparisons. A further consideration of the

geographic limitation was in anticipation of the interview logistics.

Participants were targeted through purposive selection (Tongco, 2007) as this study aimed to
determine the knowledge and views of particular people with a specific interest
(Onwuegbuzie & Leech, 2007; Palys, 2008), in this case, iwi restoration practitioners. Iwi to
be approached were identified through restoration projects featured on websites, through
personal contacts, or through recommendations by colleagues and other participants. All

participants were over 16 years of age.

It is recognized that sampling sizes using conversational methods will always be small
(Kelley et al., 2003). However, there is considerable variation in literature of opinions of the
minimum number of survey participants required for valid themes analysis, with authors
recommending flexibility within the range of 2 to 25 participants (e.g. Boyd, 2001; Guest,
Bunce, & Johnson, 2006; Polkinghorne, 1989). My goal was to obtain 20 participants,
consistent with the number of interviews conducted with iwi about aspects of biodiversity in
other New Zealand studies, for example Dick, Stephenson, Kirikiri, Moller, and Turner
(2012), Kitson and Moller (2008) and Lyver et al. (2015).

5.2.2 Data analysis

The analysis of the conversational interviews followed a thematic analysis approach (Braun
& Clarke, 2012), where recurring collective or shared patterns (themes) in the participants’
responses were identified through a systematic process of organisation and coding of the
data. An advantage of thematic analysis is the flexibility to accommodate both an inductive
approach, where themes are derived from the data content, and deductive approach where
the researcher’s ideas are used to interpret the conversational content. Since the content of
conversations are generally wide-ranging, a combination of analytical approaches is not

unusual as it ensures that data being coded is relevant to the study (Braun & Clarke, 2012).

To assist identification of the dominant kdrero themes, the recorded korero dialogues were
collated into a text corpus for analysis. This corpus was analysed using Voyant Tools
(Sinclair & Rockwell, 2016), a computer-based tool to calculate keyword frequencies, and
WordItOut (2022) to produce a word cloud visualisation of the dominant words. Word clouds

are recognised as a supplementary tool to provide a visualisation of the dominant themes in
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texts (Henderson & Segal, 2013; McNaught & Lam, 2010), and specifically applicable to the
early stages of interview analysis (Henderson & Segal, 2013). Junction words that contribute
to sentence syntax rather than meaning were excluded from the analysis, as were the words
“ecological” and “restoration” since they were the subject of the korero and their inclusion

would have skewed the relative word frequencies.

Validation of data quality was through triangulation, using a variety of methods (Jick, 1979).
The triangulation methods used were those recommended by Baxter and Eyles (1997),
Creswell and Miller (2000), Haynes (2012), Lewis and Russell (2011) and Chilisa (2020):

e Use of an interview guide across all participants to standardise the initiation of the
korero;

e Verification of the interpretation of kdrero themes through re-visiting respondents (also
a component of the Vision Matauranga statement requiring reciprocity between the
korero parties). This action is considered by Chilisa (2020) as the most important
criterion for establishing validity in indigenous research;

e Peer review and debriefing;

e Comparison of ideas from multiple studies; and,

o Reflexivity, maximised through my position as an embedded researcher.

5.3 Results

5.3.1 Survey respondents

Invitations to participate in the research were sent to 21 iwi, covering most of the study area,
with 12 people accepting the invitation to participate. The indicative geographic location of

the rohe (tribal territory) represented by the respondents is shown in Figure 5.1.
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The number of respondents was lower than expected due to the impact of the Covid-19
pandemic on field research. Institutional research restrictions preventing data gathering
through in-person contact were imposed in response to Government mandates throughout
successive Covid-19 disruptions 2020-2021. While these restrictions were intended to
minimise the medical impact of the Covid-19 pandemic through direct personal contacts,
remote data gathering through electronic communication was still permitted. However, |
decided not to pursue non-contact electronic communication as the priorities for iwi
community members at this time were to the health and well-being of their respective
whanau, and any unwarranted research intrusion may have generated resentment. In
retrospect, | am comfortable that this approach was appropriate as research has shown that
the psychological impact of the Covid-19 pandemic has been more substantial than the
medical impact (Mattos dos Santos, 2020; Taylor et al., 2020), with New Zealanders being
affected more than other societies (Gasteiger et al., 2021). In addition, it was considered
inappropriate to engage with iwi through impersonal electronic media given the importance
placed on the kanohi ki te kanohi conversation (Pipi et al., 2004) and the advantages

associated with the process.

Not all korero were recorded. Although no interviewees declined permission to be recorded,

in some locations where the interviewee chose to meet for convenience and comfort (e.g., a

100km

Figure 5.1 — Geographical breadth of matauranga Méaori represented in a kanohi
ki te kanohi survey of iwi kaitiaki views on the relationship between matauranga
Maori and the success of ecological restoration practices in the North Island,
Aotearoa New Zealand. Area shaded grey represents the overall survey area,
circles represent the general locations of the rohe of the korero participants.
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café), the background noise was such that recording the kdrero was not practicable. This is
recognised as a potential disadvantage of conducting interviews in a public location
(Edwards & Holland, 2013). In such instances, notes were recorded manually. One
interviewee opted to respond to the questions electronically following a Covid-19 lockdown of

their region.

5.3.2 Survey responses

There was significant similarity in the interview responses, with the responses to the
interview guide questions generally integrated as a continuous narrative. The restoration
activities identified by interviewees were described in general terms (e.g., improvement of
waters, forests, wetlands), with a number of specific landscape-scale projects identified (e.g.,
Te Ara Whanui — The Flightpath, Project Island Song, Lake Omapere, Kaipara Moana
Remediation Programme, TG Mai Taonga Aotea, Okahu Catchment, Harbourview-

Orangihina Park, Hunua Ranges).

All references to native biodiversity were within a cultural context. The species named were:
rimurimu (seaweed species), pingao (golden sand sedge Ficinia spiralis), taiko (black petrel
Procellaria parkinsoni), kuaka (bar-tailed godwit Limosa lapponica), kikupa (kererd, NZ
pigeon Hemiphaga novaeseelandiae), kokako (North Island sp., Calleas wilsoni), kbmako
(bellbird Anthornis melanura), tuna (eel Anguilla spp.), and peketua (Hochstetter’s frog
Leiopelma hochstetteri). The management of invasive mammals, including eradication, was
identified as an integral part of the ecological restoration process, particularly for the
restoration of taonga species. The mammals named were the common brush-tailed possum

(Trichosurus vulpecula), feral cat (Felis catus), and rats (Rattus spp.).

Although fourteen codes of restoration success emerged from the analysis of the korero, the
points raised represented a complex continuum of overlapping concepts and rather than

distinct elements (Table 5.1).
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Table 5.1 — Initial codes of restoration success emerging from the kdrero analysis in a kanohi ki
te kanohi survey of iwi kaitiaki views on the relationship between matauranga Maori and the
success of ecological restoration practices in the North Island, Aotearoa New Zealand.

Code Description
Nga tangata; the people Restoration activities had direct benefits for the iwi
Kaitiakitanga; cultural stewardship Restoration fulfilled cultural obligations to care for the

environment

Rawa taiao; resource use Species being restored represent resources for the iwi
Mauri; life force The life essence of the land had been recognised
Whakapapa; connections Restoration had acknowledged the whakapapa of the

people and species involved

Matauranga; knowledge and wisdom Restoration had accessed, improved, or shared cultural
knowledge and wisdom

Rerenga rauropi; biodiversity and Diversity and population levels of native flora and fauna
ecological integrity had been increased
Ecological services Natural services carried out by biodiversity that support

human life had been improved

Restoration order Restoration order had followed appropriate cultural
protocols
Capacity Restoration facilitated the building of capacity for iwi

self determination

Collectivism Restoration action was undertaken at a collective
iwi/hapu level rather than by individuals

Tau huripoki; reciprocity Evidence of improvement of the reciprocal nature of the
human-environment relationship

Ako torowhanurt; holism Restoration action followed a holistic approach

Mahi tahi; collaborative partnerships  Restoration process had facilitated the engagement
with professional ecologists
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A corpus of 2,760 words was collated from the recorded korero. The top 50 words are
presented in visual form in Figure 5.2. The dominant words in the corpus were: “people”
(1.27%), “iwi” (0.62%), “whakapapa” (0.62%), “relationships” (0.58%), and “narrative”
(0.47%). Although this was not a comprehensive representation of the interviews, it was

useful as a preliminary indicative tool for exploring themes.

Five dominant themes of restoration success were identified from the codes and corpus
analysis. None of the themes were discrete concepts, as all contained overlapping elements

and concepts. However, they were considered separately for clarity. The themes were:

e Rerenga rauropi / ecology: elements with direct and clear association with ecological
science and its application;

¢ Nga tangata: elements relating to the people as a collective;

e Whakapapa and whanaungatanga: elements relating to relationships, kinship,
connections and reciprocity;

¢ Kaitiakitanga: elements relating to guardianship of taonga;

¢ Ako torowhanurt: ecological restoration followed a holistic approach; and,

e Mabhi tahi: collaborative partnerships and capacity building.

Maori
" things
> plants yworkin
look clean marae . part

whakapapa 5ee’ oo order

iust ‘come  Success piodiversity

narrative bJefore peo p I e .

whole back Wwantway OtherIike |

through  wel IWI CaPaCIity dfirst
some community an

going ' restore knowledge relationShipS

opportunities

think mat nééd

Figure 5.2 — Visualisation of the dominant words of the korero with participants in iwi-
led ecological restoration projects. Word size indicates word frequency in the corpus.
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5.3.2.1 Rerenga rauropi/ Ecology

Respondents recognised the importance of restoring lost biodiversity and ecological integrity
with restorative actions considered to represent “the restoration of taonga” (Interview 3).
Measures of ecological success included the restoration of biodiversity, the scale of
restoration, restoration order, selection of species for restoration and restoration of species
association, and was invariably qualified in terms of a cultural perspective, or through

reference to taonga species (Table).

5.3.2.2 Nga tangata

The importance of ecological restoration to nga tangata, the people, and their role in the
process of ecological restoration, was explicitly expressed and stressed by interviewees, and
indicated by the frequency of their use of the word “people” in their responses. Ecological
restoration was considered as an extension of the integral relationship between nga tangata
and their environment such that any actions that benefitted the environment also benefitted
the people (and vice versa). Ecological restoration was considered to be one of the
mechanisms of maintaining the people—environment relationship, and a contributor to the

well-being of the people:

“When you are talking about restoration of ecological systems that, if we’re going to
do part of the restoration, we’ve got other things to restore first. And for [named iwi],
it’s about us knowing that that is ours. So, you know, we reclaim that. And not too
long ago, [named iwi] were a landless people. So when we are talking about restoring
ecological, or ecosystems or whatever, we have to become familiar with what is ours
first. The whakapapa, that relationship and building that whakapapa relationship with
our whenua, with our wai, with our moana, with each other and beginning to trust. It’s
all of those, you know, reconnecting and some of the things that, one of the words
[named iwi] uses is this word called ‘recalibrating’. What is that to recalibrate [named

iwi]? We have to do that for ourselves.” (Interview 2)
“For the people. Good for the people, good for all biodiversity.” (Interview 8)

“[Benefits of ecological restoration] ... local employment; ecotourism potential;
enhancing mana of people if [biodiversity] populations flourish, economic

opportunities. Needs every one working together.” (Interview 10)
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Table 5.2 — Ecological elements identified by participants as criteria for restoration success, in a
kanohi ki te kanohi survey of iwi kaitiaki views on the relationship between matauranga Maori and
the success of ecological restoration practices in the North Island, Aotearoa New Zealand.

Criteria indicating ecological

. Comments
restoration success
Return of ecosystem composition, “... knowing what has come before to get to current state.”
species diversity and abundance (Interview 2)

towards an historical state
“Correction to original system. Narratives and ancestral overlays
should determine what it used to be like.” (Interview 4)

“... return to historic state, what is was like compared to now;
improve it for our children.”

“It's the before. Our picture, or my picture, through matauranga,
is what was this place before? | see that. | go along [local river]
and see before we came. | don't sit there and think about the
pollution coming out of the drains and all that, | think about how it
was back then. How beautiful it would have [been to see] those
waka going down that [sic]. How beautiful it would have been
beyond the waka! And | think that’'s what we see, Maori see. And
we just want to see that come back.” (Interview 8)

“Benefits ... species diversity & abundance.” (Interview 10)

Restoration actions were applied at a  “Decisions about restoration ecology come from iwi, they are not
landscape scale, not just at localised  made in isolation, they relate to the whole system.” (Interview 2)
sites
“... connections to harbour, forest to sea, between small stands
of forest.” (Interview 4)

“Mountains-to-the-sea connectivity.” (Interview 7)

“... restoration of healthy whenua or landscape, native birds,
plants, waterways, and trees.” (Interview 12)

Restoration had followed an “[Restoration] order has to weave in with [local iwi] methods.”
appropriate sequence (Interview 2)

“... place first, regeneration approach.” (Interview 4)

“Restoration should follow the appropriate order. Whakapapa
determines the order of any activity.” (Interview 5)

“We'll just clean up the waterways up. Well hang on, where
does all that mess come from? It comes off the land, so don’t you
think you should clean all the land up first, and then work on the
awa second? So everything runs off to the awa, so fix the land
up.” (Interview 8)
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Table 5.2 (continued)

Restoration had re-established “This is our [named rohe] ... we want to restore that, and we want
species associations; plants for birds to come back and they’re the first ones that begin to re-
revegetation were eco-sourced, associate (and | don’t want to use colonise) with those lands.
indigenous species Once these pests are starting to move out they are starting to go

back in there. But when we look at specificity, we look at kikupa
as an example, there’s no kai there so we can’t reintroduce, we
can’t have that relationship formulated. What do we have to do to
re-engage? So we've got a huge replanting programme to do.”
(Interview 2)

“[INamed iwi] 100% support all restoration projects providing it's
native restoration, and they use whakapapa planting, i.e., they
put back what used to be there, they don’t bring in shit from 200
to 500 miles away because it looks pretty but it never grew here
in the first place.” (Interview 3)

“No more of those possums. Just bring all our native plants and,
just bring all our native plants out ‘cos thats how it was before
this happened. And that’s why we talk ‘plant our natives’. Get rid
of all the wattle, all the rubbish that you fellas have planted in our
gardens — get rid of all that and put our natural stuff in there.”
(Interview 8)

“But more importantly for us the main taonga we are hoping to restore is the taonga
tuku iho, that is the matauranga Maori (Maori knowledge) that has been lost over
time. As biodiversity disappears so too do the kaumatua and kuia that hold the
knowledge and the Reo (language) handed down over generations. Once all of that
disappears then so too does a culture and a people if nothing is done to keep them
extant. Restoration and retention of traditional knowledge and culture that helped
hunga Maori flourish and survive for centuries — personal and community well-being.”

(Interview 12)

Improvements in ecosystem services (the ways natural systems sustain and fulfill human life,
Daily, 1997) through ecological restoration actions were also recognised as having direct
benefits to nga tangata. Ecosystem services include the provision and support of harvested
and traded goods, environmental regulatory processes, and non-material aesthetic and
cultural benefits (Harmsworth & Awatere, 2013). Interviewees considered the success of
ecological restoration contributed to improved ecosystem services, reflected in the following

comments:

“[Named iwi] 100% support all restoration projects. Too many wetlands are just being
drained and wrecked for development, and so we’re losing really precious

ecosystems. And not are only losing precious ecosystems, we’re losing what we refer
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fo as the lungs of Papatuanuku, the wetlands are — or the kidneys, sorry, the kidneys

that flush and take out all of the toxins ...

[Measure of restoration success] ... a thriving community, and | don’t mean a people
community, a thriving ecological community — the birds are healthy, the fish are
healthy, the water’s clean obviously. You know we talk about the health and well-
being of people all the time, but they forget that you cannot have a healthy people if
you don’t have a healthy environment. It’s not possible, people get very sick if they

are living in contaminated areas.” (Interview 3)

“Restoration success ... biodiversity increased, reflects on people ... food from moana

potaka, for example kdura.” (Interview 4)
“... restore taonga, for example tuna, that sustain human health.” (Interview 5)
“Biodiversity function, human outcomes.” (Interview 7)

“When you look at it [ecological restoration] from a Mé&ori presective, its good for the
environment, its good for the people, its good for the animals. ... feed the people.”

(Interview 8)

“My mahi relates to what is needed in te taiao in order for customary harvest of all

things that hunga Maori consider to be taonga become a reality.” (Interview 12)

The long term commitment necessary for landscape-scale ecological restoration, invariably
surpassing the span of human lifetimes, was recognised through the intergenerational

connection that nga tangata have with their own lands:

“If [named iwi] say that we've been here for a thousand years, we’re also saying that
we’re going to be here for another thousand years, and another thousand years. Our
[restoration] vision isn’t five, ten or fifteen years, or twenty years. It can’t be. [Named
iwi] has no where else to go. That’s, you know, a finite statement. So we have to do,
now, the very best with what we’ve got, and our endeavour, you know, through our

trust boards, through our marae, is to achieve that.” (Interview 2)

A well-known whakatauakt was cited (Interview 6) as being representative of the process of

ecological restoration:
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“Hutia te rito o te pa harakeke “If you pull up the new shoot of the
Kei hea te komako, e k6? harakeke whanau, the mokopuna,
Ki mai ki ahau where will the bellbird sing?

He aha te mea nui o te ao If you ask to me what is of most
Maku e ki atu importance in this world?

He tangata, he tangata, he tangata” | will respond:

It is people, it is people, it is people.”

The explanation of the relevance of the whakatauaki was that the relationship between the

komako/bellbird and the flax is indicative of ecological associations, with the reference to nga
tangata indicating the dependence of appropriate environmental management (and therefore
ecological restoration) on the actions on people. Inherent in the reference to nga tangata are

whakapapa and kaitiakitanga.

5.3.2.3 Whakapapa and whanaungatanga
The connections between nga tangata and the environment were identified as the reason for
ecological restoration, and as criteria of restoration success. Such connectivity was

embodied in references to whakapapa:

“We have a relationship through our tipuna, through our whakapapa, through our
narrative with the piece of water. Because our people then understand who they are

and their relationship to that water.

What taonga are being restored? If I'm looking at specific [sic], you can’t. Because
one is related to the other, it’s as simple as that. If we are then going to look at birds
and their needs, what are the plants’ needs? What are, you know, under the litter

needs? That’s why | started with whakapapa.” (Interview 2)

Cultural narratives were identified as a significant source of the knowledge of whakapapa
and the connections between iwi and their rohe. Korero with communities were seen as ways
to access the local narratives that would provide restoration targets, and also to generate a

cultural interest, and thus support, within communities for a restoration process and activities:

“What's the [named iwi] narrative? ‘Cos narrative is a big part of the culture, what is
[named iwi] language? Language is a big part of our culture, not just that I'm using te
reo. They are all integral to this thing called tangata, person. That’s how important |
believe narrative is, ‘cos it carries the whole essence of information. Then we can
formulate this relationship, and then we have then an excitement, an ability to say
‘That’s mine, | want to help with that. | want to do something about that.” That’s what |
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think is important in restoration for my people, and that’s where this recalibration is
happening as well — formulating these relationships through the narrative so that
people can personalise it, become excited because of that. ... This is how we actually
move forward. Using our historical narrative, a way forward for [named iwi]. There is
no other way that gives direction more clearly than our own matauranga.” (Interview
2)

“... community stories of connection and issues observed from centuries of

knowledge.” (Interview 5)

“Working with local marae, [named marae], helping them to increase their capacity,
capability, helping them to exercise kaitiakitanga ... we were piloting cultural
monitoring, matauranga Maori approach to monitoring. ... Basically it was going to the
kaumatua of the marae, people who have been around a long time, asking them to
comment on various things like the plant life, and whatever fauna and the water
quality and ask ‘Back in your early childhood, what was it like? What sort of plants
were flourishing ... what are your memories of catching eels, or something ... and
where are we now?’ So what’s the difference and what do we need to do to get back
fo that? So just the matauranga Maori cultural monitoring ... you could measure it
[ecological restoration] in that way. Ask the elders, ‘What were your early memories?
Has it got better? Has it got worse?’ | suspect its got worse, very different to the
conventional western science where you’d measure things. ‘What are your memories
of the plant life and the birds, the fish?’” (Interview 10)

WhakataukT (proverbs) and pirakau (legends) were included as sources of cultural
narratives. A plrakau was related in Interview 5 as an example of how whakapapa should
inform ecological restoration was that of Pingao and Rimurimu (pingao - golden sand sedge,

Desmoschoenus spiralis; rimurimu — seaweed species).

This parakau pertains to the health of shellfish populations (specifically toheroa Paphies
ventricosa and tuatua Paphies subtriangulata), in which Pingao plays an essential role.
Pingao and Rimurimu originally lived together on the sand dunes above the beach. However,
Rimurimu was interested in many things and wandered to the ocean where he became so
enamoured with the life there, he changed his form to live there permanently. Pingao was
devasted by her loss. Eggs produced by the shellfish are protected by Pingao until the point
at which they are gathered by Tawhiri-matea (atua [deity, ancestor] of winds) and blown out
to sea. The shellfish eggs that Pingao protected become her tears that she uses to search
for Rimurimu. In the ocean, the eggs are caught in the waiting arms of Rimurimu and

germinated by Tangaroa (atua of sea and fish) to be returned back to the shellfish beds on
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the beach. The return of the eggs is taken by Pingao as a sign that her message of love has

reached Rimurimu successfully.

Interviewee 5 suggested that the pirakau is indicative of the appropriate order of restoration
for coastal systems. In order to have healthy shellfish populations, healthy coastal margins
(e.g., pingao on sand dunes) and oceans (e.g., rimurimu below the tides) are a prerequisite,

and should thus be restored first.

Reciprocity was identified as an obligatory component of a community’s relationship with

their environment, and a rationale for undertaking ecological restoration:
“Expectation of reciprocity ... responsibility for taonga.” (Interview 4)

“... we not only restore biodiversity, customary knowledge, and an indigenous culture,
but we also return the generosity bestowed upon us by our tupuna kuia Papatiaanuku
(reciprocity). By showing manaaki (generosity) back to her she then e whakautu ana
(reciprocates) by providing us with the resources we as humans need for our

environmental, cultural, social, and economic well-being.” (Interview 12)

5.3.2.4 Kaiktiakitanga
The enhancement of mauri, and protection of taonga species, was expressed by
interviewees as being an inherent expectation in their relationship with the environment, and

thus an indicator of the success of ecological restoration:

“[Restoration purpose] ... to enhance, protect, sustaining the mauri. Manaaki mauri,

acknowledge and identify signifiers of mauri.” (Interview 6)

“IRestoration purpose] ... to focus some conservation effort in the [named rohe], to
protect those precious taonga in the north — [named rohe] is full of frogs and reptiles,
aspirations to get kokako [named species] back in there. So all of those reasons, not

to mention all those ecosystem values.” (Interview 10)

The term “manaaki mauri” (Interview 6) was emphasised as a term synonymous with
ecological restoration. Since mauri existed everywhere, it did not need to be restored, but it

could be enhanced through ecological restoration actions.

Some interviewees indicated that their people needed to build knowledge and capacity to

exercise effective kaitiakitanga, either within their iwi or through collaboration with outside
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stakeholders. For them, this increase in capacity to deliver restoration outcomes was itself an

indicator of ecological restoration success:

“I'd say that working alongside of the scientists and [named stakeholder] has been
particularly good for [named iwi], just growing our awareness, but the capacity just
isn’t in [named iwi] so how else can we actually grow that capacity without having to
actually grow it in [named iwi] itself? And its bringing people, scientists, in to do that.
... Our capacity is just so limited. | want your university to come and help us to do this,

honestly, we need to be formulating relationships.” (Interview 2)

“How do you do that [restoration]? By teaching people what is the right way to do

things.” (Interview 8)

“My interest was to be a constructive iwi voice working with the council, DOC and the

community at large. All working together nicely.” (Interview 10)

“Success indicators in this context will invariably be true ‘kotahitanga’, not only
between Maori and non-Maori in regard to Te Tiriti and The Treaty, but also true
collaboration between knowledge bases of what is considered Western Science and

matauranga Maori.” (Interview 12)

5.3.2.5 Ako torowhanui

A number of comments made by korero participants serve as an overview of the application
of matauranga Maori to ecological restoration. In particular, they emphasised the nature of
the relationship between people and the environment, and that for ecological restoration to

be successful, a holistic approach was essential for restoration to be successful:

“Good kaupapa not just Maori, but for everybody ... learn from each other. Te ao

Maori good place to start, the holism, use everything available to us.” (Interview 8)

“Looking at the maunga in the distance ... a great way of talking about what they do
and why [restoration]. All about, ... these maunga are the place to go and walk the
dog and get up a sweat. These are ancestors. We are looking after our ancestors. A
great way of explaining and describing mind set and how, why its so important to
control the pests and recloak with whatever plants. A maunga is a discrete thing to
help you understand that, | think. That's an example of that holistic sort of thinking.”

(Interview 10)
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In one korero (Interview 7), the interviewee used a sketch to emphasise the potential for a
holistic approach to ecological restoration. The sketch illustrated how a holistic approach
across all ecosystems could be achieved by restoration stakeholders, including central and
local government agencies (e.g., DOC, Watercare), and community and interest groups (e.qg.,
Birds NZ, Waicare, Sustainable Coastlines), could work collectively and collaboratively with

local iwi under a matauranga Maori umbrella. This sketch is reconstructed in Figure 5.3.

5.3.3 Survey validity

The sample size was within the range for conversational research methods suggested by
other authors (e.g., Boyd, 2001; Guest et al., 2006; Polkinghorne, 1989). There are also
views that, for conversational research data, theme saturation is often achieved after a
relatively small number of interviews (Hennink & Kaiser, 2022). This view was particularly
apparent for my interviews as new themes stopped emerging midway through the interview
sequence, a pattern suggested by Marshall et al. (2014) to be indicative of theme saturation.
Theme saturation is also illustrated by a cumulative audit trail of the analysis (Fig. 5.4), a

method used by Guest et al. (2006) to demonstrate validity in small samples.

GOVERNMENT
AGENCIES

COMMUNITY
GROUPS

Figure 5.3 — Reconstruction of a sketch (Interview 7) depicting how ecological restoration
stakeholders could work collectively and collaboratively with local iwi under a matauranga
Maori umbrella (included with permission, concept from Te Atatu Marae Whanau).

164



[y
o
)

Number of codes presented
o - N w D v [¢)} ~ [0} (e}

1 2 3 4 5 6 7 8 9 10 11 12

Interview sequence

Figure 5.4 — Cumulative audit trail of codes emerging from interview analyses (after
Guest et al., 2006), in a kanohi ki te kanohi survey of iwi kaitiaki views on the relationship
between matauranga Maori and the success of ecological restoration practices in the
North Island, Aotearoa New Zealand. Orange bars indicate new codes introduced by
interviewees, blue bars represent codes common to earlier interviews.

Other New Zealand authors working with iwi have low interview numbers, for example Lyver
et al. (2008) and Michel et al. (2019). Lyver et al. (2008) state that the repetition of ideas and
patterns of knowledge that emerged from 12 interviews was indicative that they had sufficient
narratives for the information to be considered reliable. Chilisa (2020) suggests that, given
the uniqueness of the experiences of each korero participant, dependability of research
outcomes is a function of data consistency, not simply replication. | am confident that the
consistency of my respondents’ contributions, and their experiences from iwi across the

study region, adequately represents iwi kaitiaki perspectives of ecological restoration.

A condition of the ethics approval was that the hui participants would be sent a summary of
the results of the korero, intended to reflect the reciprocity within the principles of
manaakitanga and mana (Hudson et al., 2010). This process (a "member check", Chilisa,
2020, p. 214) sought to ensure that the participants’ contribution to the study had been
recorded appropriately and accurately, and that themes and patterns emerging from the
analysis reflected the data collected. The member check also served to confirm that the
format of the presentation of results and language used preserved anonymity of the korero

participants.

Five of the twelve korero participants provided feedback to the draft summary of results. All
responses were positive and complimentary about the presentation of the content, with one

offering a constructive suggestion on information missing from the report. This suggestion
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was accepted, and the manuscript adjusted accordingly. The same respondent initiated a
discussion about the intention and accuracy of the map (Fig. 5.1), but concluded that, as
indicative of the iwi affiliations of the korero participants, the map fulfilled this purpose
satisfactorily. The positive and constructive responses of the korero participants further

validates these research results.

5.4 Discussion

Perspectives of the iwi kaitiaki on the success of ecological restoration presented throughout
the korero were centred universally on relationships with, and between, the components of
the wider environment, and explicitly included people in the restoration rationale and
process. The attributes considered by participants to be important indicators of restoration
success represent elements of the holistic and kincentric world view of matauranga Maori,

and fall into three key (though interconnected) areas:

e the need to sustain the vital essences of life (mauri) through guardianship
(kaitiakitanga) and action (manaaki);

e the enrichment of communities (nga tangata) through participation in restoration within
their own rohe, and on their own land; and,

¢ the importance of following an appropriate order of restoration action (tikanga) to re-
establish relationships between people and the ecology, with ecological associations

determined by cultural foundations (whakapapa).

Interwoven throughout these areas are an obligation to restore environmental quality
(including lost or degraded taonga species) and social well-being, which is consistent with
other commentaries on the relationship of matauranga Maori with environmental
management (e.g., Poa, 2020; Walker et al., 2019) where ecological restoration is

encapsulated by cultural environmental practices.

5.4.1 Indicators of restoration success and progress

5.4.1.1 Mauri and kaitiakitanga

Kaitiakitanga is a “practical philosophy” (Walker et al., 2019, p. 2) of the relationship of Maori
with their environment. The environmental care activities associated with kaitiakitanga are
intentional and practical, and thus align with the concept of ecological restoration. However,
although the ethic of kaitiakitanga does encapsulate ecological restoration, it is not solely the

biophysical scientific process of environmental guardianship that is often implied when the
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word is linked to ecological restoration (e.g., WAI Wanaka, 2022), or where the word
“kaitiaki” is used for commercial restoration ventures (e.g., Kaitiaki Consulting Ltd, 2022;
Kaitiaki o Ngahere, n.d.). The philosophy links the local environment and its management to
the people through interconnected and interdependent elements such as whakapapa,
cultural narratives, kincentric relationships, spiritual connections, knowledge and te reo
(Walker et al., 2019). The korero of the iwi-based restoration practitioners was clear that
ecological restoration was kaitiakitanga, but they were equally clear that kaitiakitanga was an

obligate part of the complex interrelated attributes that are matauranga Maori.

Integral to the philosophy of kaitiakitanga is mauri. Mauri is the “vital essence” of an entity,
including objects, individuals, social groupings and ecosystems (Moorfield, 2011). It is
recognised that conservation rahui, an example of the enactment of kaitiakitanga, can
promote the revitalisation of mauri (Barlow, 1991; Kawharu, 2000; Wheen & Ruru, 2011): “...
when it comes down to what the purpose of kaitiakitanga is, to me it's about restoring mauri.”
(Dr Dan Hikuroa, in Warne, 2021).

Mauri is considered to have equivalence to ecological integrity (Lyver et al., 2015) and
ecological balance (Meurk, Pauling, Ataria, & Kirikiri, 2006), thus it encompasses ecological
attributes that are the targets of restoration. These attributes include the enhancement of
native biodiversity, management of invasive and exotic species, prevention of species
declines and extinctions, strengthening of species relationships, and re-establishing
ecosystem links to wider the ecological matrix (see Table 3.1). The enhancement of any of

these attributes is an enrichment of mauri, and is an indicator of restoration success.

For Maori, ecological restoration represents a fulfilment of the obligation of kaitiakitanga, to
protect and enhance the mauri and whakapapa (Walker et al., 2019). The phrase “manaaki
mauri”, introduced by an interviewee, can be literally translated as “taking take care of, and
supporting, the vital essence of life” (after Moorfield, 2011). As this term is inclusive of the life
essence of the natural world and of people as individuals or social groups, it may be an
appropriate concept for ecological restoration in te reo Maori (the phrase "manaaki mauri" is

used in this context elsewhere, e.g., Mountains-To-Sea Conservation Trust, 2022).

5.4.1.2 Matauranga Maori: an holistic view

Although korero participants identified improved access to local traditional ecological
resources, especially kai (food), to be a prime indicator of ecological restoration success, a
closer personal connection to the land was also seen as an indicator of restoration success.
This closer connection included mental and spiritual enrichment, deriving income, and
understanding of tribal narratives (e.g., origin of place names). The potential to generate an

interest in learning about the history and features of the rohe, and thus establish, or
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revitalise, tribal connections with their land was specifically identified as an outcome of
physical participation in restoration actions. To facilitate this revitalisation, or “recalibration”
(Interview 2), it was considered essential that restoration projects had a local focus and local

(iwi) participants, a view also promoted by Walker et al. (2019).

Accompanying the comments for iwi to lead restoration on their land, korero participants
identified a need for investment in resourcing of their communities in ecological expertise to
increase their capacity to fulfil the obligations of kaitiakitanga. A shortfall in capacity, and the
need to better resource iwi for environmental management, has been recognised by other
authors (e.g., Ratana, Herangi, & Murray, 2019; Taiepa et al., 1997; Walker et al., 2019).
Matauranga-driven processes are already in place, or being developed, for some ecological
restoration projects, for example Ngati Maniapoto wetlands (Ratana et al., 2019),
Kaiwharawhara catchment (Michel et al., 2019), Waitaua catchment (Walker et al., 2019),
and Okahu Bay (Walker et al., 2019). The building of restoration knowledge and capacity
within these projects is through iwi collaboration with other practitioners, primarily

government agencies, tertiary institutions and private consultants.

Matauranga Maori attributes of success identified by the korero participants collectively
incorporated local and landscape ecological outcomes, and social benefits. Combined, these
elements constitute a holistic perspective consistent with indigenous peoples’ world views
globally (Salmon, 2000). The representation of ecological restoration sketched in Interview 7
(Fig. 5.3) that depicts a mountains-to-the-sea continuum with environment, biodiversity and
human interactions throughout a catchment encapsulates this holistic perspective. The
catchment representation echoes the mountains-to-the-sea management philosophy
advocated by Ngai Tahu iwi (Kai Tahu ki Otago, 2005), and reinforced in the New Zealand
Biodiversity Strategy (Department of Conservation, 2020).
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WORKING TOGETHER FOR HEALTHY WATER

Figure 5.5 — A mountains-to-the-sea representation of a holistic approach to community
and ecosystem well-being (from WAI Wanaka, 2022).

The mountains-to-the-sea concept appears to be accepted and applied widely as a number
of korero participants specifically mentioned and emphasised a mountains-to-the-sea
continuum (or an equivalent) as part of their expectations of success for restoration projects.
Other restoration projects throughout New Zealand (e.g., Kaiwharawhara Sanctuary to Sea
restoration project, Michel et al., 2019) also advocate a catchment restoration approach, and
diagrams promoting the breadth of community responsibilities needed for successful
environmental management, for example WAI Wanaka (2022) (Fig. 5.5) and Ministry for the

Environment & Stats NZ (2022), frequently use the mountains-to-the-sea representation.

A further consideration of the holistic mountains-to-the-sea concept is the significance of the
mountains that head a catchment and the names of features within the catchment. The
mountains and rivers themselves are ancestors (Magallanes, 2015). They are symbolic
kaitiaki of the Maori communities living in their shadow or path, and every catchment will be
mapped with names associated with ancestors and a multitude of historical events (Kawharu,
2000). Thus a philosophy of holistic environmental care (and hence restoration) at the

catchment scale not only meets the responsibilities of care of the ecological elements, but
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also of ancestors and wahi tapu (sacred places, Moorfield, 2011) and the cultural obligations
associated with them (Walker et al., 2019).

5.4.2 The role of cultural narratives

Many korero participants referred to exercising kaitiakitanga on their own rohe potae (tribal
land, Moorfield, 2011) as mana whenua (people with authority over land, Moorfield, 2011).
The historical relationship between a rohe and its mana whenua is defined by cultural
narratives (P. Davis, in New Zealand Ministry of Education, 2022). Cultural narratives are
part of all societies, and are particularly central to societies where oral traditions are the main
source of knowledge about the past (Vansina, 2006). Narratives, through a range of genres,
allow people to examine events and understandings in ways consistent with their traditional

world views (Iseke, 2013), and subsequently pass the knowledge to following generations.

For Maori, cultural narratives include oral traditions (old world knowledge retold over
generations, McRae, 2017) and oral histories (reported statements from conversations,
Vansina, 2006). Korero participants drew on cultural narratives to justify and apply the

concept of ecological restoration from a matauranga Maori perspective.

Korero participants cited parakau (customary stories) and whakataukT (proverbs), traditional
oral forms of codified narratives (Hikuroa, 2017; Whaanga, Wehi, Cox, Roa, & Kusabs,
2018), as evidence of how the traditional ways generated through intergenerational
experiences aligned with ecological restoration. Korero participants indicated that such
narratives held the knowledge that should inform the nature and order of any restoration
practical activities and thus guide practitioners towards targets for restoration practice
against which restoration success can be assessed — including the composition of natural
communities (reference ecosystems), species associations and restoration order. Although
parakau and whakataukT narratives are contextualised within a Maori world view and usually
incorporate cultural and social values, they do represent accurate knowledge of natural

phenomena based on field observations (Hikuroa, 2017).

Pidrakau are a standard way of transmitting knowledge within matauranga Maori. They are
narratives, often in a metaphorical format, condensed intentionally to encapsulate complex
knowledge into easily understood forms (Lee, 2008; Marsden, 2003), and function as
explanations of ancient customs and practice (McRae, 2017) and expressions of
expectations for cultural norms (Standing & Kahu, 2021). Although frequently misrepresented
as “myths and legends” (Lee, 2009, p. 1), Hikuroa (2017, p. 5) states that ptrakau are based

on “critically verified knowledge, continually updated through time.”
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WhakataukT (or whakatauakT if the author is known) are personal or community proverbs that
generally convey messages of wisdom through reference to values, spiritual and
philosophical concepts, tribal history and social characteristics, and provide guidelines for
behaviour (McRae, 2017; Whaanga et al., 2018). Although there can be numerous
interpretations for any one whakataukt, McRae (2017, p. 81) refers to them as “an archive of
information about the old world.” Many whakataukl contain species observations that,
although often paired with cultural messages, represent a wealth of ecological observations
(Wehi, Cox, Roa, & Whaanga, 2013; Whaanga et al., 2018). These observations may include
species behaviours, associations and needs, and are recognised as a source of traditional

ecological knowledge (Wehi, Cox, Roa, & Whaanga, 2018; Whaanga et al., 2018).

The accuracy and relevance of the pirakau and whakataukt as models for ecological
restoration, and their potential for being used as criteria to determine ecological restoration
success, can be demonstrated through activities occurring at long-established ecological
restoration projects. In Tawharanui Regional Park, Auckland, coastal restoration conforms to
the restoration order implicit in the parakau of Pingao and Rimurimu. In the park, pingao
vegetation is being restored to stabilise the sand dunes (Stanes, 2017), and the adjacent
marine environment has been protected through a marine park designation (Department of
Conservation, n.d.), arguably contributing to an improved state of the natural coastal
communities between the two realms and contributing to the ecological restoration success
of the park (Fig. 5.6).

Joining marine reserves with the
Tawharanui mainland island provides a
continuous ecological connection
between the marine and terrestrial
environments.

Figure 5.6 — Marine—terrestrial ecological relationship depicted in
Tawharanui Regional Park advocacy material (Auckland Council, 2022).
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An analysis of whakatauki suggests that Maori recognised the impacts of the loss of animal
resources (Wehi et al., 2018), so it is not surprising that a whakatauaki referring to the fate of
a species was presented in the korero. The “He Tangata” whakatauakT referenced in
Interview 6 (Section 5.3.2.2) not only recognises the ecological associations between the
bellbird and its nectar resources, but also the impact on the species of the loss of the
resource through human activity. The wisdom contained in the whakatauakT is that humans

have responsibility to address the degraded situation, hence the link to ecological restoration.

On Tiritiri Matangi Island, the importance of restoring plant—bird species associations has
always been a restoration priority. The planting of trees that would provide nectar and fruit
resources for birds (such as the kdomako/bellbird, Fig. 5.7) on the island and for those with
potential to be translocated to the island, termed “habitat enhancement” (Department of
Lands and Survey, 1982, p. 47), was advocated prior to the project starting, and
implemented over a decade of restoration planting (Hawley, 1997). Long-term monitoring has
confirmed that this restoration action has successfully enhanced the island for birds as
intended (Graham, Veitch, Aguilar, & Galbraith, 2013).

Neil Fitzgerald

“

Figure 5.7 — Female kdmako (bellbird Anthornis melanura) feeding on
nectar at harakeke flowers (flax Phormium tenax), Tiritiri Matangi Island
(Photo: Neil Fitzgerald).
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Ecological restoration is dependent on accurate knowledge of reference ecosystems to
establish targets for restoration action (Wehi, 2009). Oral traditions provide local insights into
past ecosystems no longer evident due to the extent of environmental degradation (Michel et
al., 2019; Wehi, 2009), and may contribute to the establishment of restoration targets.
However, oral traditions are multilinear representations of historical accounts. They are from,
potentially, disparate sources, may be subject to modification over time (Finnegan, 1970),
usually anonymous (Vansina, 2006), and generally do not relate to specific geographical
locations (Wehi, 2009). Oral histories, however, are structured personal conversations that

follow defined unilinear directions (Egan & Howell, 2001; Grele, 2007).

Oral histories are verbal testimonies passed from one person to another (Vansina, 2006),
and constitute complex individual and collective memories of past events and conditions
(Finnegan, 1970; Grele, 2007). Although some accuracy may be lost with each successive
transmission, testimonies that refer to relatively recent events still have the potential to be
reliable accounts (Vansina, 2006). This is because verbal testimonies tend to be unilinear
storylines, and are considered by some authors as being at least as accurate, if not more
accurate, than multilinear histories written by any number of observers (Finnegan, 1970;
Grele, 2007). However, Maude (1971, p. 9) suggests that oral histories may only be

accurate, at best, for “a few centuries”.

Aotearoa New Zealand was one of the last land masses to be colonised by humans (Taylor,
Stephenson, Cochrane, Smith, & Gibbs, 1997). Although Polynesian migrants arriving in the
14" century (Walter, Buckley, Jacomb, & Matisoo-Smith, 2017) initiated a wave of
anthropogenic environmental impacts (McGlone, 1989), degradation intensified following the
colonisation en masse by Europeans from the 1850s (Taylor et al., 1997). Maori oral
histories may thus be sufficiently recent (at least within the time envelope suggested by
Maude (1971) and Egan and Howell (2001) for accuracy) to provide accurate commentaries
on the environmental degradation since European arrival, and serve as a record of lost
ecosystems. Korero participants made reference to talking with kaumatua (elders, Moorfield,
2011) — tapping into their oral histories — to use their memories of past environments (e.g.,
“‘what was there before”, Interview 10) as a means to establish rationales and targets for

restoration action.

In ecological restoration, cultural narratives in any form offer an accurate source of
ethnobiological knowledge for defining conceptual reference ecosystem models (Anderson,
2001; Egan & Howell, 2001), and constitute a valuable tool particularly if analogous

reference sites no longer exist. In New Zealand, the wealth of Maori cultural narratives,
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described as “a remarkable representation” of te ao tawhito, the Maori ancient world (McRae,

2017, p. 11), are arich legacy of knowledge for application to ecological restoration projects.

The relationships between humans and nature, defined by whakapapa and described
through narratives, define the Maori connection to land, the whenua. This connection is vital
to Maori society. Maori communities have both physical and spiritual connections to their
lands (Ministry for the Environment & Stats NZ, 2021), places that, traditionally, would have
provided a place to live and the resources to survive. Thus, invariably, the state of the land
and waters have a direct influence on the well-being of the members of the local
communities. The potential, and need, for physical participation in kaitiakitanga projects to
encourage a sense of responsibility to nature, and strengthen links to the land through
exposure to cultural narratives, was highlighted by korero participants, a need well within
Maori communities (Walker et al., 2019; Wehi & Wehi, 2010).

5.4.3 Conclusion

The views expressed by the korero participants on applying matauranga Maori to the
principles of ecological restoration mirror those expressed about biodiversity conservation
presented by other New Zealand authors, for example Lyver et al. (2008), Dick et al. (2012),
and Lyver et al. (2015).

Attributes of ecological restoration success presented by the korero participants embody the
individual and collective responsibilities of kaitiakitanga, and the six elements identified by
Taiepa et al. (1997) that represent ecological understanding: ecosystem health and renewal,
return of mauri, traditional knowledge, tikanga, ecology, and environmental ethics. A
summary of the application of matauranga Maori to the principles underpinning ecological

restoration developed from the kérero is shown in Table 5.3.

Wehi, Beggs, and McAllister (2019) highlight the central role that matauranga Maori has in
environmental protection. The inclusion of Maori environmental philosophies in ecological
restoration projects is promoted by Walker et al. (2019) as a means to achieve multi-method
transdisciplinary approaches to restoration, with potential for improving environmental

outcomes.

Practices promoting the sustainable use of resources, and opportunities to allow resources to
recover from human impact, are inherent in indigenous societies, usually achieved through
cultural norms developed to maintain sustainable traditional practices (Sasaoka, 2017;

Ulluwishewa, Roskruge, Harmsworth, & Antaran, 2008). In Polynesian societies, for
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example, rahui are one such norm, that act to separate people physically from locations and
resources for a variety of purposes including that of conservation (Barlow, 1991; Fabre,
Bambridge, Claudet, Sterling, & Mawyer, 2021).

In Maori culture, a conservation rahui (Mead, 2016), is a temporary limitation of access to
geographical areas or resources (Barlow, 1991; Moorfield, 2011) with the purpose described
by Best (1904, p. 86) to “restore and retain the productiveness, health, welfare, &c., of the
food products, as also of the land and people.” Although literature often suggests that the
use of conservation rahui is focussed on the sustainable use of the food resources of land
and water (Garven, Nepia, & Ashwell, 1997; Mead, 2016; Whaanga & Wehi, 2017), the
inclusion of “land” and “people” in Best’s (1904) definition suggests that wider elements of
social well-being and ecological state are inherent in this cultural norm. Although no korero
participants specifically referred to the traditional practice of conservation rahui, their views of
environmental management, encompassing the need to reverse anthropogenic degradation
through intentional and targeted restorative actions, were inclusive of the purposes of

conservation rahui.

Ecological restoration involves intentional actions that align with those of conservation rahui.
That the practice of ecological restoration fits conceptually into the Maori world view is
evident in the ease and readiness that the korero participants shared their views and
experiences using the language and components of matauranga Maori. Although words for
ecology and associated contexts (such as ecosystem, biodiversity, ecological restoration) do
not exist in the traditional te reo Maori lexicon (Harmsworth & Awatere, 2013), the korero
participants’ application of traditional knowledge comfortably encompassed concepts of

ecological restoration”.

1 Modern English—Maori dictionaries (e.g., He Kupenga Hao i te Reo & Ministry of Education, 2009; Moorfield, 2011) do
include ecology-related words, but they are recent additions to te reo Maori. The additions are either new words or phrases
that provide an equivalent concept or describe a literal construct of scientific contexts, developed to meet the emerging
needs of teaching a modern science curricula (He Kupenga Hao i te Reo & Ministry of Education, 2009; Smallbone, Rofe, &
Moeed, 2017). None of the korero participants used modern ecology-related Maori words in their korero.
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Table 5.3 — Summary of the application of matauranga Maori to the principles underpinning ecological restoration (restoration principles from Gann et al.,

2019).

Principles of ecological
restoration

How matauranga Maori fulfils this
principle

Examples of matauranga Maori

information

Examples of indicators of restoration
success

Engages stakeholders

Collective initiatives

Kinship and spirituality

Tribal knowledge, cultural
narratives, kaitiakitanga

Iwi engaged in collective restoration actions

Monitoring undertaken by iwi

Draws on many types of
knowledge

TEK, intergenerational knowledge, deep
understanding of the environment

Tribal knowledge, cultural
narratives, whakapapa

Species management informed by
matauranga Maori

Informed by reference
ecosystem

Establishes place-specific characteristics
of historical ecosystems and restoration
goals

Oral traditions, oral histories,
whakapapa

Restoration progress towards ecosystems
described by oral traditions or oral histories

Supports ecosystem recovery
processes

Establishes characteristics of target
ecosystems, determines the sequence of
restoration actions

Local knowledge, oral traditions,
oral histories, whakapapa,
kaitiakitanga

Enhancement of mauri

Healthy populations of taonga and kai
species

Is assessed against clear
goals and objectives.

Identification of attributes that influence
community wellness; provides knowledge
of taonga species at risk

Identification of keystone/taonga
species to monitor

Iwi have capacity to undertake monitoring

Seeks highest level of
recovery possible

Identification of ecological stressors

Oral histories

Ecological stressors reduced/eliminated

Gains cumulative value when
applied to large scales

Kinship and spirituality

Tribal knowledge, cultural
narratives, whakapapa, wahi tapu

Well-being of Maori communities

Is part of a continuum of
restorative actions

Holistic philosophy

Whakapapa, mauri, tribal
knowledge, cultural narratives

Restoration achieves mountains-to-the-sea
(catchment) outcomes




The New Zealand Biodiversity Strategy 2020 acknowledges the relationship between Maori
and the natural world, and advocates matauranga Maori as a crucial collaborative tool to
achieve its goals. Central to the strategy is revitalising the kinship ties of people to their
lands. For iwi-led ecological restoration that constitutes “manaaki mauri,” or where the
restoration processes are informed by matauranga Maori, the benefits for the practitioners
include the strengthening of cultural connections to the whenua through learning about the

rohe, its history and origin of names, as well as its ecosystems.

These benefits are explicitly expressed in the overarching philosophy of the strategy

(Department of Conservation, 2020, p. 6):

“Me te mohio hoki ki te whakaora “We know full well that if we restore
tatou i érd mea, me whakaora hoki those things [biodiversity], we must also
tatou i nga taura here a te tangata ki reinvigorate the kinship ties of people to
Ona whenua, mai i 6na maunga, tae their lands, from the mountains to the
noa ki te moana.” sea.”

The kincentric and holistic nature of matauranga Maori, and environmental philosophies of
indigenous peoples generally, dictate that consideration of what constitutes ecological
restoration progress and success must account for both ecological and cultural outcomes.
This requirement is evident in the holistic guiding principles advocated for in the 2021-2030
UN Decade for Ecosystem Restoration, where social expectations arguably dominate
ecological expectations. David Martinez’s statement (1992) quoted at the beginning of this
chapter, published almost 30 years prior to the UN Decade for Ecosystem Restoration, has
proved somewhat prophetic in highlighting the inseparability of ecological restoration and
cultural and spiritual restoration in the global imperative to reverse the anthropomorphic

degradation of our planet.
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Appendix A

Supplement S.1 — Survey questions for community-based restoration practitioners on ecological

restoration (pertaining to restoration success).

Q1.1

,//HW/{/‘ INSTITUTE FOR
o= APPLIED ECOLOGY NEW ZEALAND

Q1.2 WELCOME COMMUNITY-BASED ECOLOGICAL RESTORATION

You are invited to participate in a survey about aspects of a community-based ecological restoration project that you are involved
with. This online survey should take about 10 minutes to complete. Participation is voluntary, and responses will be anonymous to
the degree permitted by the technology being used. You have the option to not respond to any questions that you choose.
Submission of the survey will be interpreted as your informed consent to participate and that you affirm that you are at least 18 years
of age. The findings of the survey will be used for academic publications and presentations. This survey has been approved by the
Auckland University of Technology Ethics Committee (reference AUTEC 17/167, 28/06/2017). If you have any questions about the
research, please contact the Principal Researcher, Mel Galbraith ({ HYPERLINK "mailto:mgalbraith@unitec.ac.nz" }), or
Prof. David Towns ({ HYPERLINK "mailto:dtowns@aut.ac.nz" }). If you have any questions regarding your rights as a
research subject, contact Auckland University of Technology Ethics Committee at { HYPERLINK
"http://www.aut.ac.nz/researchethics" }. Please print or save a copy of this page for your records.

Q1.3 * | have read the above information and agree to participate in this research project.
O ENTER SURVEY (1)

O LEAVE SURVEY (2)

Condition: LEAVE SURVEY Is Selected. Skip To: End of Survey.

Q2.1 Are you associated with a particular ecological restoration project?
O Yes(1)

O No (3)

Condition: No is selected. Skip To: End of Survey

Q3.1 PROJECT DETAILS
This section asks questions about details of your ecological restoration project. We are interested in the nature of your participation,
who else is involved, and what are some of the activities being undertaken.

Q3.2 Where is/are your restoration project(s) located? | |

Q3.3 How would you best describe your role in the project(s)?
Management team member (1)

Volunteer worker (2)

Technical advisor (3)

Consultant (4)

Researcher (5)

Other ...? (6) | |

000000

Q3.4 Is your project associated with, or affiliated to, a management agency?
Q Yes(1)
QO No(2)
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APPENDIX A

Supplement S.1 — continued

Display This Question:
If Is your project associated with, or affiliated to, a management agency? Yes Is Selected
Q3.5 What agency, or agencies, are you associated or affiliated with? Select any that apply:
Central government agency (1)
Local government agency (2)
Iwi authority (5)
Non-governmental agency (3)
Tertiary institution (4)
Other ...? (6) | |

000000

Q3.6 With the project where you spend the most time, do you, or anyone else, record progress towards
restoration success?

QO Yes(1)

QO No(2)

Q3.7 What monitoring activities are used to monitor progress? Select any that apply:
QO Vegetation monitoring (1)

O Bird distribution and abundance (2)

O Plant pest distribution (5)

O Animal pest distribution and abundance (3)
O Others ...? (4)| |

Q3.8 How long has your restoration project been monitored?
<1year (1)

1-2yrs (2)

3-5yrs (3)

6-10 yrs (4)

>10 yrs (5)

00000

Q3.9 Do you use any of the following measures of restoration progress? Select any that apply:

QO The condition of the project's ecosystem is improving (eg. nutrient inputs are natural; populations are self-
sustaining) (1)

Q The project is moving towards a recognised and appropriate target ecosystem (6)

Q The project's biodiversity is improved in some way (eg. native vegetation cover increased; native invertebrate,

reptile and bird species increased; evidence of recolonisation by native species). (5)

The project's ecosystem has links to other ecological systems (2)

Native species are managed to prevent extinctions and declines (eg. species exported to other projects;

threatened species are assisted in some way) (4)

Exotic and invasive species are managed in some way (3)

Others ... (7)] |

00

00

Q3.10 Do you consider your ecological restoration project to be successful?
O Yes (1)
QO No(2)

Display This Question:
If Do you consider your ecological restoration project to be successful? Yes Is Selected
Q3.11 How does your organisation know that the project is successful or making progress? [:

NOTE: Section 4 questions are omitted as they are outside the scope of this analysis
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Supplement S.1 — continued

Q5.1 ALITTLE ABOUT YOU

This section asks questions about you. This information is necessary to provide an insight into the participants in restoration
projects. The data you share with us will not be used to personally identify you, and will not be passed on to anyone else. If you
prefer not to answer these questions, please indicate below or leave the question blank:

Q Continue with questions (1)

QO Prefer not to say (2)

Condition: Prefer not to say Is Selected. Skip To: End of Survey.

Q5.2 What is your gender?
O Female (1)
QO Male (2)

Q5.3 What is your age?
Less than 18 years old (4)
18-29 years old (5)

30-49 years old (6)

50-64 years old (7)

65 years or over (8)

00000

Q5.4 Which of these qualifications, if any, do you have?
No formal qualification (4)

School qualification (5)

National/trade certificate or equivalent (6)

Partially completed degree or diploma (7)
Undergraduate degree or diploma (8)

Postgraduate qualification (9)

Other (please specify): (10)] |

0000000

Display This Question:
If Which of these qualifications, if any, do you have? National/trade certificate or equivalent Is Selected
Or Which of these qualifications, if any, do you have? Partially completed degree or diploma Is Selected
Or Which of these qualifications, if any, do you have? Undergraduate degree or diploma Is Selected
Or Which of these qualifications, if any, do you have? Postgraduate qualification Is Selected

Q5.5 Does your qualification have a background in ecology?

QO Yes(1)

O No (3)

Q5.6 Which of the following categories best describes your employment status?
Employed, working full-time (3)

Employed, working part-time (4)

Not employed, looking for work (2)

Not employed, NOT looking for work (1)

Student (7)

Retired (5)

000000

Q5.7 Which ethnic group do you belong to? Select the space, or spaces, that apply to you.
New Zealand European (4)

Maori (5)

Samoan (6)

Cook Islands Maori (7)

Tongan (8)

Niuean (9)

Chinese (10)

Indian (11)

Other (e.g. Dutch, Japanese, Tokelauan) ... (12)

[ONONCNONONONONONE)
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Supplement S.2 — Survey questions for agency-based restoration practitioners on ecological

restoration (pertaining to restoration success).

Q1.1

,;/'”W///‘ INSTITUTE FOR
o= APPLIED ECOLOGY NEW ZEALAND

Q1.2 WELCOME COMMUNITY-BASED ECOLOGICAL RESTORATION

You are invited to participate in a survey about aspects of a community-based ecological restoration project that you are involved
with. This online survey should take about 10 minutes to complete. Participation is voluntary, and responses will be anonymous to
the degree permitted by the technology being used. You have the option to not respond to any questions that you choose.
Submission of the survey will be interpreted as your informed consent to participate and that you affirm that you are at least 16 years
of age. The findings of the survey will be used for academic publications and presentations. This survey has been approved by the
Auckland University of Technology Ethics Committee (reference AUTEC 17/167, 28/06/2017). If you have any questions about the
research, please contact the Principal Researcher, Mel Galbraith ({ HYPERLINK "mailto:mgalbraith@unitec.ac.nz" }), or
Prof. David Towns ({ HYPERLINK "mailto:dtowns@aut.ac.nz" }). If you have any questions regarding your rights as a
research subject, contact Auckland University of Technology Ethics Committee at { HYPERLINK
"http://www.aut.ac.nz/researchethics" }. Please print or save a copy of this page for your records.

Q1.3 * I have read the above information and agree to participate in this research project.
O ENTER SURVEY

O LEAVE SURVEY

Condition: LEAVE SURVEY Is Selected. Skip To: End of Survey.

Q1.4 Do you work for a land-management agency?
Q Yes(1)

Q No (2)

Condition: No is selected. Skip To: End of Survey

Q2.1 ECOLOGICAL RESTORATION IN YOUR REGION
This section asks questions about details of community-based ecological restoration projects in your region. We are
interested in the number of projects, your agency's role, and the nature of community engagement in the projects.

Q2.2 What type of agency do you work for?
QO Central government agency (1)
Q Territorial land authority (2)

Q2.3 How many ecological restoration projects are you associated with?
Q None (1)

Q 1-20(2)

Q 21440 (3)

Q 41-60 (4)

Q 61-80 (5)

O More than 80 (6)

Q2.4 Do you actively seek community participation in ecological restoration projects?
Q Yes(1)
Q No(2)
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Condition: No Is Selected. Skip To: Please rate each of the following act....

Q2.5 Approximately what proportion of ecological restoration projects involve community participation?
None (1)

1-20% (2)

21-40% (3)

41-60% (4)

61-80% (5)

81-100% (6)

00000

Q2.6 What results or benefits do you seek by facilitating community participatory ecological restoration
projects? | |

Q2.7 Are ecological restoration projects monitored for success by you or anyone else?
QO Yes(1)

O No (2)

Condition: No Is Selected. Skip To: If NO, how does your agency know that....

Q2.8 What criteria do you use to determine restoration success?
O Maintaining ecosystem processes (eg. natural nutrient input and cycling; species diversity and functional groups;
self-sustaining populations; species gaps; independence from external influences). (1)

QO Ecosystem is integrated into a larger ecological matrix (eg. evidence of external abiotic / biotic interactions) (2)

O Reducing spread and dominance of exotic species (eg. invasive plants & animals controlled/eradicated; invasion
mitigation proceedures in place). (3)

O Preventing extinctions and declines (eg. indigenous spp. exported; threatened spp. managed; threatened spp.
self-sustaining; project performing refugium function). (4)

Q Improving ecosystem composition (eg. indigenous vegetation cover increased; indigenous invertebrate, reptile and
bird species increased; evidence of recolonisation by indigenous species). (5)

QO Improving ecosystem representation (eg. reference system identified; introduction/re-establishment of plant and
animal taxa unnecessary or completed). (6)

Q Others ... (7)|

Display This Question:

If Are ecological restoration projects monitored for success by you or anyone else? No Is Selected
Q2.9 How does your agency know that the goals of the New Zealand Biodiversity Strategy are being met? )

l ]
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Supplement S.2 — continued

Q3.1 ALITTLE ABOUT YOU

This section asks questions about you. This information is necessary to provide an insight into the participants in
restoration projects. The data you share with us will not be used to personally identify you, and will not be passed on to
anyone else. If you prefer not to answer these questions, please indicate below or leave the question blank:

QO Continue with questions (1)

QO Prefer not to say (2)

Condition: Prefer not to say Is Selected. Skip To: End of Survey.

Q3.2 What is your gender?
O Female (1)
QO Male (2)

Q3.3 What is your age?
Less than 18 years old (1)
18-29 years old (2)

30-49 years old (3)

50-64 years old (4)

65 years or over (5)

00000

>]

3.4 Which of these qualifications, if any, do you have?
No formal qualification (1)

School qualification (2)

National/trade certificate or equivalent (3)

Partially completed degree or diploma (4)
Undergraduate degree or diploma (5)

Postgraduate qualification (6)

Other (please specify): (7)]

0000000

Display This Question:
If Which of these qualifications, if any, do you have?  National/trade certificate or equivalent Is Selected
Or Which of these qualifications, if any, do you have?  Partially completed degree or diploma Is Selected
Or Which of these qualifications, if any, do you have? Undergraduate degree or diploma Is Selected
Or Which of these qualifications, if any, do you have? Postgraduate qualification Is Selected

Q3.5 Does your qualification have a background in ecology?

Q Yes(1)

O No(2)

Q3.6 Which ethnic group do you belong to? Select the space, or spaces, that apply to you.
New Zealand European (1)

Maori (2)

Samoan (3)

Cook Islands Maori (4)

Tongan (5)

Niuean (6)

Chinese (7)

Indian (8)

Other (eg Dutch, Japanese, Tokelauan (9)|

00000000
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Supplement S3: Indicative questions for interviews as a follow-up to online survey.
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Indicative Questions for Interviews

(** Follow-up to web-based surveys undertaken August-September 2017)

Project title: Assessing the ‘success’ of ecological restoration projects
Project Supervisor: Prof. David Towns

Researcher: Mel Galbraith

The interview will explore a number of key elements and patterns emerging from the on-line surveys to augment
understanding of the participants’ perspectives. The indicative questions to be presented in the interview that
relate to restoration success are:

To community group participants:

1. The on-line survey indicated that community groups appear to place higher value on broader ecological
concepts (i.e. management of invasive species, prevention of extinction/declines, improving ecosystem
condition and links to other ecosystems) than agencies? Have you experienced this? Can you offer any
explanations for this difference?

2. The on-line survey indicated that links to the larger ecological matrix were not considered important as
a gauge of success? Since Tiritiri Matangi is an island, why are links to the larger ecological matrix of
the Hauraki Gulf not considered important to gauge success?

3. Do you feel that you have access to, sufficient information about restoration theory and progress?

4. The on-line survey indicated that communicating science outcomes and linking participants with
scientists are less important than the social interactions and benefits associated with community
participation in ecological science. Is this consistent with your experience of participation? Credibility
from advocacy & communication gained a high indicator of success for Tiritiri Matangi. Can you explain
this?

5. The on-line survey suggested that access to funding is the major barrier to community participation in
ecological science. How could more funding change this situation?

6. The on-line survey suggested that the perception of unreliable data is a significant barrier to community
participation in ecological science. Is this consistent with your experience of participation?

7. The on-line survey indicated that training and access to training resources is of high importance for
future development of community participation in New Zealand, but is considered a minor barrier to
community participation in ecological science. What areas of training are needed to make a difference
for the future?
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Additional questions to participants in the Tiritiri Matangi project

1.

Is reducing exotic species less important as an indicator to Tiritiri Matangi because such species are
already controlled/low (or pest mammals eradicated)?

Is the difference in preventing extinctions/declines due to large number of successful translocations to
the island?

Is credibility from advocacy & communication a high indicator for Tiritiri Matangi because of regular
newsletters and/or a high profile through media?

Since Tiritiri Matangi is an island, why are links to the larger ecological matrix of the Hauraki Gulf not
considered important to gauge success?

To agency employees:

1.

The on-line survey indicated that community groups appear to place higher value on broader ecological
concepts (i.e. management of invasive species, prevention of extinction/declines, improving ecosystem
condition and links to other ecosystems) than agencies? Have you experienced this? Can you offer any
explanations for this difference?

The on-line survey indicated that communicating science outcomes and linking participants with
scientists are less important for participants than the social interactions and benefits associated with
community participation in ecological science. Is this consistent with your experience of participation?
Credibility from advocacy & communication a high indicator of success for Tiritiri Matangi. Can you
explain this?

The on-line survey indicated that retaining volunteers is a significant barrier to community participation
in ecological science. What needs to be changed to improve volunteer retention?

The on-line survey suggested that data management is a major barrier to community participation in
ecological science. Is this consistent with your experience of community involvement with your agency?

The on-line survey suggested that communicating science outcomes through meetings and conferences
is relatively low importance for community participation in ecological science to develop further in New
Zealand. Would a higher priority of communicating science help with recruiting and retaining
volunteers?
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Participant Information Sheet

Online survey — community groups

Date Information Sheet Produced:
05 July 2017
Project Title

Assessing the success of ecological restoration projects

An Invitation

Kia ora. My name is Mel Galbraith. My life-long interest in natural history,
especially ornithology and herpetology, has lead to my involvement in a number
ecological restoration projects over the past 37 years. Over this time, community-
based voluntary participation in ecological restoration has become an integral part
of conservation efforts in New Zealand, indeed worldwide. Through my involvement
in projects, | have gained an extensive and valuable insight into the activities of
restoration, and am now in a position to extend my interest through formal
research. | am a Doctor of Philosophy candidate at Auckland University of
Technology (AUT), studying measures for assessing the ‘success’ of ecological
restoration projects.

| invite you to contribute to this research through sharing your experience in
ecological restoration by taking part in an on-line survey.

What is the purpose of this research?

The purpose of this research is to identify measures appropriate to determining the progress (and hence
‘success’) of ecological restoration actions, and is expected to provide information that can improve the
effectiveness of restoration projects. This knowledge has application to restoration projects worldwide, and is
expected to be of particular value in New Zealand given current aspirations of environmental stakeholders to
integrate the collective visions into a common, shared ecological future. The research will contribute to the
requirements of a Doctor of Philosophy qualification at Auckland University of Technology (AUT), and the
findings are intended to be published in peer-reviewed journals and presented at conferences.

How was | identified and why am | being invited to participate in this research?

You were identified as a potential participant in this survey because of you are associated with a community-
based ecological restoration project in the North Island. If you are under 16 year of age, you are ineligible to take
part in the survey.

How do | agree to participate in this research?

Your participation in this research is voluntary (it is your choice), and whether or not you choose to participate
will neither advantage nor disadvantage you. Since the survey is web-based, there is no consent form to
complete. However, at the start of the web-based survey, you will be asked to enter or leave the survey.
Entering the survey will be interpreted as your consent to participate. The web-based survey will ask you for
some demographic details, but it will not record any personal contact data. You will have the option to not
respond to any questions that you choose, and you are able to withdraw from the study at any time. If you
choose to withdraw from the survey, your survey answers will not be recorded and thus excluded from any the
findings that will be produced.

What will happen in this research?

In this research, you are invited to complete a web-based questionnaire/survey (see link below) about your
involvement in an ecological restoration project. The survey will ask you about your current practices and
opinions in relation to ecological restoration - your views and experience are just what the project is interested in
exploring. The survey is estimated to take no more than 10 minutes to complete.

10 June 2020 page 1of 3
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As a follow-up to the online survey, a number of small focus-group discussions are intended to take place in late-
2017. You may be invited to take part in one of these discussions, arranged at a time and place convenient to the
group participants. Should you be invited to participate in a focus group, details about the event will be provided
separately for you to consider.

What are the discomforts and risks?

Participating in the research is not anticipated to cause you any disadvantages or discomfort, but please let us
know if you have any concerns. The potential physical and/or psychological harm or distress will be the same as
any experienced in everyday life.

What are the benefits?

Whilst there are no immediate benefits for the individuals participating in the project, it is hoped that this work
will have a beneficial impact on ecological restoration in New Zealand by informing best practice on the ground.
The findings of the research will be shared with participants, and may also lead onto further studies practices.
The survey data will also contribute to the requirements of a Doctor of Philosophy degree at Auckland University
of Technology.

How will my privacy be protected?

All the information that is collected about you during the course of the research will be kept strictly confidential.
You will not be able to be identified or identifiable in any reports or publications. Your organisation will also not
be identified or identifiable. Survey data, demographic data collected about you, will be summarised
descriptively using the analysis functions of the survey software (Qualtrics), and will be in an anonymised form.
The data collected may be shared in an anonymised form to allow reuse by the research team, but will not allow
any individuals or their organisations to be identified or identifiable.

What are the costs of participating in this research?

The cost of participating in this research is your time. Participation in the survey is expected to take about 10
minutes of your time.

What opportunity do | have to consider this invitation?
The online survey link will be available until 31 August 2017.
Will | receive feedback on the results of this research?

The study forms a part of the requirements for a Doctor of Philosophy degree and, as such, findings will be
presented at a number of forums for ecological research. Formal publications of the findings of the research will
be sent to the participating organisations. If you wish to receive a copy of any such publications, please ask to be
included on our circulation list.

What do | do if | have concerns about this research?

Any concerns regarding the nature of this project should be notified in the first instance to the Project Supervisor,
Prof. David Towns, dtowns@aut.ac.nz, 09-9219999 ext. 6574.

Concerns regarding the conduct of the research should be notified to the Executive Secretary of AUTEC, Kate
O’Connor, ethics@aut.ac.nz, 09-9219999 ext. 6038.

Whom do | contact for further information about this research?

Please keep this Information Sheet for your future reference. You are also able to contact the research team as
follows:

Researcher Contact Details:
Mel Galbraith, PhD Candidate, NZ Institute of Applied Ecology, Auckland University of Technology

Email: mgalbraith@unitec.ac.nz

Project Supervisor Contact Details:
Prof. David Towns, NZ Institute of Applied Ecology, Auckland University of Technology
Email: dtowns@aut.ac.nz
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| would like to thank you in advance for your time and consideration. If you are happy to participate in the
research, simply click on the link below and complete the survey. If you would prefer not to be involved, thank
you for your time. No further action is required.

The following link will lead you to the online survey: [SURVEY LINK CLICK HERE]

(or copy https://aut.aul.qualtrics.com/jfe/form/SV_9KtZj71eXh5I35b and paste into your browser address field)

By clicking on the link to the survey questions, you are acknowledging you have read the study information. You
also understand that you may end your participation at end time, for any reason without penalty.

Approved by the Auckland University of Technology Ethics Committee on 28 June 2017, AUTEC Reference number 17/167.
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Ecological restoration study:

Vision Matauranga outline

Toith te marae a Tane-mahuta
Toitl te marae a Tangaroa
Toitl te whenua

People are an integral part of ecosystems, and ecosystems are the life-support systems for people.
For Maori, the relationship of people and ecosystems is one of inter-relatedness through genealogy
(whakapapa) and iwi-identity. In the Maori worldview, humans are connected physically and
spiritually (wairua) to the environment: Maori are an integral part of New Zealand ecosystems and
ecosystems are an essential part of Maori geneology (whakapapa) and iwi-identity. Maori are
obliged to act as kaitiaki (cultural guardians) towards taonga (treasured things) in the environment,
such as significant places, waterways, and biodiversity. This kaitiakitanga is vital to the ongoing
expression of Maori culture and identity. Such an intricate, holistic and interconnected relationship
with the natural world can be at odds with reductionist science approaches. Hence, an important
element of this research proposal is developing effective consultation and knowledge management
frameworks that reconciles traditional and modern knowledge to support both cultural safety and
sustainable resource management outcomes. AUT acknowledges and accepts the
recommendations of the Wai262 report, which describes the cultural safety and consultation
concerns when working with tangata whenua groups.

Given that this research will explore ‘Kaitiaki Conservation’ (Waitangi Tribunal 2011),
encompassing biodiversity, ecological restoration and biosecurity, we have obligations (under the
Treaty of Waitangi and AUT’s Vision Matauranga strategy) to engage with iwi in a culturally safe
manner. Auckland University of Technology (AUT) recognises and respects the significance of the
Treaty of Waitangi and mana whenua within its staff, students, and stakeholders. AUT’s Vision
Matauranga provisions recognise the spiritual relationship Maori have with their ancestral lands,
water, sites, waahi tapu (sacred areas) and other taonga (treasures). Vision Matauranga outcomes
will ensure that Maori have access to their own spiritual realm, their language and protocols
throughout the consultation, implementation and reporting phases of this project. The consultation
process is a minimum requirement.

As responsible scientists working with indigenous peoples, the consultation process will involve
identifying indigenous values and concerns with regards to:

1. ldentifying all individual iwi with mana whenua status in data collection areas.

2. Engaging iwi in developing a consultation process that recognises legislation and guiding
policy requirements such as the Treaty of Waitangi, AUT’s Vision Matauranga policies,
WAI262 Report, and the Privacy Act.

3. Developing a meaningful decision making process that recognises each iwi will practice their
own style of collective decision-making at all levels of their society.

4. Recognition of the kaitiaki (Maori environmental caretakers) who are vested with the role of
ensuring the environmental mauri (life force) is maintained and enhanced.

5. Providing an opportunity for feedback to ensure the research kaupapa (process) meets the
expected tikanga of the stakeholders.
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Vision Matauranga provisions will include:

1.

All tangata whenua groups will be given the choice of having karakia performed at the start
and conclusion of all meetings.

Privacy will be sought for all iwi consultations and decision making during the consultation,
data collection, analysis, and reporting phases of the project.

Tangata whenua will be made aware of the availability of Pou Kokiri (language interpreter and
protocol advisor).

Culture and Identity (Maori measures of cultural recognition, cultural heritage, use of te reo
Maori, tikanga) will be valued and protected at all times.

Participation and Equity (Building relationships, trust, respect; expression of kaitiakitanga,
examples of co-management, tinorangatiratanga).

At a minimum, we plan to send copies of our interim and final reports to all iwi representatives
as well as other stakeholders.

An invitation to tangata whenua to provide feedback on the research process.

It is essential that Maori are actively involved in developing the consultation process and key
cultural performance indicators to ensure they are readily understood and a meaningful reflection
of shared values and aspirations of all concerned. All Mana Whenua iwi will have their concerns
met in a manner that respects and acknowledges their individual values and beliefs. These
outcomes will ensure accessible and culturally safe services as guaranteed to Maori under AUT’s
Vision Matauranga strategy.

Adopting these provisions and complementary approaches will lead to:

opportunities for effective collaborative outcomes for Maori (e.g., iwi, hapa, kaitiaki groups) that
benefit the whole community;

shared learning, cultural appreciation and best practice within communities;
greater integration of Maori values and knowledge in research and resource management;

increased capacity (skills, resources, and empowerment) for collaborative environmental
management;

improved resource management decision-making based on mutual respect, trust and goodwill.

Additional contact with marae will be made throughout the project to keep Iwi updated with the
research as its discoveries unfold. All data will be made freely available to Iwi after publication.
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