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Abstract: More than 600 community environmental groups across New Zealand are engaged in restoring
degraded sites and improving and protecting habitat for native species. In the face of ongoing biodiversity
declines, resource management agencies are increasing their reliance on these groups to enhance conservation
outcomes nationally. However, little is known about community groups and their activities beyond local or
regional studies. Our aim was to develop a profile of community groups and their projects through examining
group and project characteristics, objectives, activities and the support provided by project partners. A total of
296 community groups from all mainland regions of New Zealand responded to an online questionnaire. Nearly
80% of'these groups were established for >6 years and 72% operated with <20 participants (e.g. staff, members,
and unpaid volunteers). For over half (54%) of groups, participants were mostly aged 51-65 years. Small group-
sizes, combined with ageing participants, may threaten groups’ longevity. More than 20% of groups’ projects
covered areas > 501 ha. Ecosystems represented within groups’ project areas included forests (64.0%), streams
(42.0%) and freshwater wetlands (33.2%). Over one-third (37.2%) of freshwater wetland restoration projects
occurred on private or Maori-owned land. Nearly 70% of groups carried out weed/pest control, native tree
planting and advocacy/educational activities, underscoring the combination of social and ecological dimensions
shaping most groups’projects. Over 90% of groups were supported by project partners (e.g. resource management
agencies for site visits, funding and technical support), highlighting the interdependence between groups and
their partners. Developing a more complete profile of New Zealand community groups and their projects will
assist with improving the delivery of support to groups by project partners and developing an inclusive and
cohesive sector based on meaningful partnerships. These two factors combined will ultimately enhance groups’
environmental outcomes at the local level, while contributing to national biodiversity conservation goals.
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Introduction

There are more than 600 community environmental groups in
New Zealand (Ross 2009) with an estimated combined total of
between 25 000 and 45 000 participants (Handford 2011). These
groups form the backbone of the largely volunteer effort to
restore biodiversity, and to protect and enhance habitat for native
species. Under the New Zealand Biodiversity Strategy (DOC
& MIfE 2000), resource management agencies were tasked
with supporting coordinated community actions to conserve
biodiversity. With the overarching priority of maintaining and
restoring the diversity of the country’s natural heritage, the
Department of Conservation (DOC) and regional councils
now aim to enhance engagement in collaborative conservation
by strengthening relationships with community members,
including with iwi (tribal groups) (Auckland Regional Council
2007; Bay of Plenty Regional Council 2011; DOC 2013).
Environmental restoration can be defined as a range of
activities designed to accelerate the recovery of damaged or
degraded ecosystems (Reid et al. 2011). For the purposes
of this study, the term environmental restoration is used in
its broadest sense, as many community groups frame their
restoration activities as conservation by also including
biodiversity protection and enhancement (see Nature Space

n.d.). Community groups carrying out restoration projects
in New Zealand typically comprise volunteers, some or all
of whom may be subscribed members, though full- or part-
time staff may also be employed (Hardie-Boys 2010). Group
participants are often over 65 years in age (Cowie 2010;
Callister 2013), but changes to the age-group structure of the
New Zealand population (Bascand 2012) lend considerable
uncertainty to the future make-up of community groups.
Numbers of participants per group can vary widely, from less
than 20 (Cursey 2010) to well over 100 (Hardie-Boys 2010),
depending on how participants are defined.

Descriptors such as ‘stewards of”, ‘friends of” or ‘care’
(e.g. beachcare, bushcare and streamcare), combined with
a place name, often serve to identify groups. These names
simultaneously connect groups’activities to a specific location
while underscoring their ethic of environmental protection.
Other groups may use ‘trust’ or ‘society’ as part of their
name, reflecting their legal structure. A defining feature of
community groups is that, in most cases, group participants lead
the projects and contribute to project management decisions
(Murphree 1994).

Participation and collaboration, both within the group and
between project partners, are central tenets of effective group
operation (Murphree 1994). Inter-group collaboration may
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also occur, as, for example, where there are complementary
restoration objectives, in order to increase efficiencies
in resourcing and achieve greater restoration outcomes
(Whangarei Heads Landcare Forum 2010; NZ Landcare Trust
2013). Partnerships with external bodies such as resource
management agencies are common (Curtis & Van Nouhuys
1999; Hardie-Boys 2010) and these agencies generally provide
groups with goods and services such as training and technical
advice (Handford 2011).

Community environmental restoration projects are
shaped by the intersection of the physical environment,
social and economic factors (Clewel & Aronson 2013). In
New Zealand, groups’ projects are situated in a landscape
dramatically modified by human-induced fire, logging and
land drainage (McGlone 1989; Ewers etal. 2006). Forest cover
nationally since Ap 1314 + 12 has been reduced to one-quarter
of its original extent (Hogg et al. 2003; Ewers et al. 2006),
and wetland extent was reduced by 90% in only 150 years
(McGlone 2009). Water quality is poor in nearly one-third of
monitored lakes (Verburg et al. 2010) and is declining across
all major rivers (Ballantine & Davies-Colley 2009). Non-
point-source pollution from agriculture is degrading lowland
freshwater resources (PCE 2013). While the value attributed
to the flora, fauna and landscape features by New Zealanders
is evidenced by descriptors such as ‘iconic’ and ‘taonga’
(Maori language for treasured), habitat loss, fragmentation
and predation by introduced fauna remain major drivers of
ongoing declines in indigenous biodiversity (Walker et al.
2000). It is against this background that early groups such as
the Guardians of Lake Manapouri (established 1973) (Mark
et al. 2001) helped crystallise what Young (2004) described
as a ‘conservation conscience’ among the general public.
This environmental awakening by wider society underpins
restoration in New Zealand by highlighting the importance of
human relationships with nature. At the same time, economic
factors cannot be decoupled from community environmental
restoration. Groups’ largely voluntary efforts, for example,
represent significant cost savings for work that would otherwise
needto be carried out by paid professionals (Hardie-Boys 2010).

The global trend in the growth of collective action for
natural resource management resulted in up to 478 000
community-led groups reportedly emerging in the decade
before 2001 (Pretty & Ward 2001). In Australia, for example,
the number of community Landcare groups addressing land
and water degradation issues has more than tripled, from
2000 in 1996 (Farley 1996) to over 6000 in recent years
(DAFF 2009). In the United States, more than 6000 watershed
groups currently carry out projects to reduce non-point source
pollution (US EPA 2012). In New Zealand, the number of
community environmental groups has grown in tandem with
increased public awareness of the limitations of Resource
Management Act (New Zealand Government 2014) provisions
for protecting the environment, underfunding of resource
management agencies, and policies that have not adequately
protected the social, economic, and ecological values of the
New Zealand landscape (Ross 2009). A net population gain
to rural areas (Statistics New Zealand 2013), combined with
an annual average development of 5800 new lifestyle blocks
(peri-urban or rural smallholdings) since 1998 (Andrew &
Dymond 2013), may also have encouraged the formation of
new groups connected to local ecosystems.

Examples of community environmental groups’
contributions to the New Zealand environment and society
are diverse. Groups have reforested an offshore island with

native species (Galbraith 2013), for example, and increased
populations and ranges of weta species (Orthoptera) (Watts
et al. 2011). In the course of protecting brown kiwi (Apteryx
mantelli) and enhancing their habitat in Northland, groups
have developed integrated models for conservation across
private and public land (Blue & Blunden 2010). Community-
led pest control has proved effective, and has led to innovative
approaches for trapping black rats (Rattus rattus) by using
ping-pong balls in conjunction with a scent lure instead of
hens’eggs (King & Scurr 2013). Weeds targeted by community
groups, such as Japanese walnut (Juglans ailantifolia) (Cursey
2010), also appear on councils’ regional pest management
plans (Waikato Regional Council 2014). Groups have also
carried out environmental education programmes to raise
awareness of their project activities and outcomes, as well
as to highlight issues such as pest impacts on native biota
(Moehau Environment Group 2013). Knowledge sharing is
therefore an important component of groups’ contributions to
society, along with strengthening peoples’ connection to place,
and ultimately, promoting a stronger sense of community
(Phipps 2011).

Currently no national-level review of community
environmental groups in New Zealand or their restoration
activities exists. Reports to date provide overviews of
individual community group projects (Robertson 2012),
projects occurring across a region (Shaw 2003; Cursey 2010;
Ritchie 2011; Harrison 2012), and descriptions of community
groups’ activities affiliated to specific resource management
agencies, NGOs or trusts (Buchan 2007; Hardie-Boys 2010;
Dune Restoration Trustof New Zealand 2012). Anational-level
review of groups and their projects will enable project partners
to design systems that better support groups, strengthen their
own relationships with groups, as well as enhance networking
and collaboration opportunities among groups. The ultimate
outcome would be enhanced efficacy and efficiency of groups’
collective restoration efforts.

We aimed, therefore, to develop a detailed profile
of community environmental groups and their projects
in New Zealand, through examining group and project
characteristics, restoration objectives, group activities, and the
support provided by project partners. To this end, we sought
answers to four main questions: What are the characteristics
of community environmental groups and their projects? What
are groups’ objectives and what activities are carried out?
What type of support is provided by which project partners?
What further support is required by groups to meet their
project objectives?

Methods

Online questionnaire

In ordertoreduce costs and the time associated with mailing and
transcribing handwritten data, we used an online questionnaire
(SurveyMonkey®; see Online Appendix S1) as the primary
instrument for data collection in lieu of a paper-based mail-
out questionnaire. An invitation to complete the online
questionnaire was emailed to 540 community environmental
groups throughout New Zealand in August 2013.

The questionnaire comprised mostly closed questions
for which a set of fixed answers was provided, but also some
open-ended questions, such as ‘What are your group’s main
objectives...?’, requiring descriptive responses. Open-ended
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questions such as ‘Please list other support received...’ were
added to selected closed questions to enable elaboration on
fixed answers.

A list of email addresses was aggregated from websites
housing publicly accessible databases of community
environmental groups engaged in biodiversity conservationand/
orenvironmental restoration. Websites accessed comprised the
Department of Conservation (DOCn.d.), The Royal Forestand
Bird Protection Society of NZ (Forest & Bird 2011), Sanctuaries
of New Zealand (n.d.), Nature Space (n.d.), and funding trusts
(Trustpower and the Waikato River Clean-up Trust). Access
was also granted to internal community group databases at the
NZ Landcare Trust, WWF-New Zealand (Habitat Protection
Fund recipients) and the Waikato Biodiversity Forum. The
Chatham Islands were excluded, owing to alack of information
on community environmental groups present. Groups not
included in the aforementioned databases were most likely to
be small, informal entities, operating mostly independently
(e.g. of resource management agencies); non-computer users;
or featured restoration objectives as very minor concerns within
larger social/economic projects.

Asingle email address per group was used, where possible
addressed to the lead coordinator. All individual emails
containing a link to the questionnaire were personalised
unless sent via a third party (e.g. to funding recipients held in
internal databases), or where only generic email addresses were
available (e.g. ‘info@’). In cases where the primary contact
nominated another, more knowledgeable group participant to
complete the questionnaire, the questionnaire was resent to the
new email address supplied. A feature of SurveyMonkey® is
the ability to link individual questionnaires to individual emails,
thus enabling responses from each group-contact emailed to
be tracked, and reminders to be sent to non-responders. In this
study, three-point contact (Dillman etal. 2009) was undertaken
where the initial email to the primary group-contact was
followed by two reminders to non-responders, 2 weeks apart.

Notice of the online questionnaire was widely publicised
— through NZ Landcare Trust’s regional newsletters and
e-bulletin (Landcare Action), the Nature Space website and
Waikato Biodiversity Forum e-newsletter—before emailing the
online questionnaire to groups’ primary contacts. In addition
a research blog (www.monicalogues.com) was developed
to share findings with questionnaire respondents and other
interested parties, as well as to provide transparency to the
research process. To maintain questionnaire respondent
confidentiality, names identifying groups and locations were
deleted from quotes included below.

The terminology used is as follows: ‘active’ participants
were defined as those taking part in at least 30% of all activities
ofthe community environmental group (i.e. predator trapping,
committee meetings or planting) — a figure judged realistic
from authors’(MP and CE) experience with community groups.
‘Project partners’ were defined as those who support groups
to achieve their aims by providing goods and services; either
paid for or in kind. A distinction was made between DOC-
administered land and other Crown land (i.e. administered or
owned by agencies other than DOC), the rationale being that
groups identify the management agencies, as in, for example,
‘working on DOC land’ or ‘working on council land’.

Analyses

Results from closed questions were summarised numerically
and are presented as percentages of total responses received.
Open-ended responses were analysed using qualitative data

analysis software (NVivo 10; www.qgsrinternational.com/
products_nvivo.aspx). The software enables passages of
text to be manually tagged and indexed into one or more
categories drawn from passage content (Bazely & Jackson
2013). Category generation is an inductive process whereby
recurring key words and/or themes are grouped together to
facilitate the interpretation of large bodies of text. For example,
when all 1091 responses for group objectives were aggregated
from questionnaire respondents (n = 296; groups could list
up to five objectives each), content was tagged and indexed
into the three main categories that emerged as a result of
the analyses, namely environmental, social, and economic.
Additional reviewing of keywords (e.g. rat, pest) and themes
(e.g. building relationships) in the main categories resulted in
further partitioning into subcategories (e.g. exotic fauna and
community building, respectively). Once all objectives were
tagged and indexed, a matrix ordering responses from each
group (n = 296) across all the categories and subcategories
was generated. Categorised objectives then were reduced from
text to binary numbers to enable percentages of categories and
subcategories per community group to be calculated.

NVivo 10 was also used to determine the frequency of
specific words occurring in open-ended responses. Results
were generated as numeric frequency counts, but in preference
we used visualisation by means of a word cloud. Word clouds
link font size to word frequency; i.e. the more frequently a
word is used, the larger it appears relative to other words. To
determine the most frequently used words while avoiding
repetition, settings were chosen to find the top 100 words; to
aggregate words with a similar root (e.g. restoration = restore,
restoration, restored, restoring); to exclude common words
(e.g. and, the); and only include words >3 characters long.

Results

Questionnaire response rates

Over half the total questionnaire responses (56.8%; n=269)
were received within the first 2 weeks following the initial
emailing of the questionnaire. A further 22.3% and 20.9%
of responses were received following the first and second
reminders respectively.

Numbers of community environmental groups included in
the email address database (n =540) for the questionnaire were
compared with questionnaire respondents (n=296). Responses
were spread across all mainland regions of New Zealand (with
Stewart Island included in Southland) (see Fig. 1). Seven
groups with projects spread over more than one region were
also included in Fig. 1. The greatest numbers of no-responses
were for the Waikato and Auckland regions (Fig. 1).

Characteristics of community environmental groups

Two-thirds of the community environmental groups (66.9%)
reported their status as formal entities, i.e. trusts or incorporated
societies. Nearly 80% of groups reported being established
for > 6 years including time prior to formalisation (see Table
1). However, groups were generally small, with nearly three-
quarters (72.3%) operating with 20 or fewer active participants.
When asked what age most group participants were, over half
(53.7%) were reportedly in the 51-65 year age bracket, with
those inthe 31-50 yearage bracket (25.7%) being nearly double
that of the post-retirement age bracket, i.c. 65 years or over
(12.5%). Open-ended responses highlighted the relationship
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questionnaire database per
region compared with numbers
of questionnaire respondents
per region.
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Table 1. Number of years community groups were
established both as formal and informal entities (n = 296),
number of members/volunteers participating in atleast 30%
of community group activities (n = 296), and age of most
community group members/volunteers (n = 296).

Metric Category % of groups
Years established >1 1.4
1-2 5.4
3-5 13.9
6-10 27.7
11+ 51.7
Participation 1-5 16.2
6-12 31.8
13-20 24.3
21-50 16.2
51-100 5.4
101+ 6.1
Age (years) <18 34
19-30 4.7
31-50 25.7
51-65 53.7
66+ 12.5

between age and activities, e.g. ““Regular” volunteers are
aged between 40 and 65 years; “casual” volunteers are family
groups and corporate groups’.

Project characteristics

Forests (64.0%), streams (42.0%) and wetlands (33.2%) formed
the three most commonly restored ecosystems reported by
community groups (see Table 2). Other ecosystems (1.4%)
restored included a limestone bluff, shingle pit, subalpine
karst cave and lowland dryland (descriptions provided by
questionnaire respondents). Over two-thirds (67.9%) of groups’
projects took place on Crown land (DOC and other), and just
over one-quarter on privately owned land (27.9%). Over one-
third of projects restoring lakes (40.6%), freshwater wetlands

Table 2. Land tenure of project sites (n = 290 responses)
and types of ecosystem restored: by community groups on
public land (n = 286) and on privately owned and Maori-
owned land (n = 280). Groups were able to specify more
than one ecosystem type. *Crown land excluding DOC-
administered land.

Metric Category % of groups
Land tenure Other Crown land* 43.8
Private 27.9
DOC 24.1
Maori 4.1
Ecosystem type Forest 64.0
Stream 42.0
Freshwater wetland 33.2
Coast 23.7
River 20.6
Estuary 16.8
Lake 10.8
High country 3.8
Other 1.4
Private & Maori- Lake 40.6
owned land Freshwater wetland 37.2
ecosystem type Coast 36.8
Stream 36.7
Forest 35.0
River 27.1
Estuary 22.9
High country 9.1
Other 4.1

(37.2%), coastal areas (36.8%), streams (36.7%) and forests
(35.0%) took place on land in private ownership (including
Maori-owned land) (see Table 2).

Groups’ projects were spread across small (0.8—4 ha)
to large (101-500 ha) sites, and just over one-fifth (20.6%)
of groups reported projects covering > 501 ha (see Table 3).
Additional open-ended responses included six projects
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reportedly covering between 3000 and 6000 ha, with a further
two projects reportedly covering>18 000 ha. Over half(54.2%)
of groups’ projects were in a rural location and nearly one-
fifth (18.1%) of groups reported their projects taking place
in urban sites.

Project objectives

Groups were asked to list up to five main immediate and
long-term project aims/objectives. A total of 1091 responses
were received from all groups (n = 296; groups could list
up to five objectives each). Each objective was grouped
thematically following qualitative analysis into one of three
categories: environmental, social and economic, each with
further subcategories (e.g. native flora, advocacy and funding)
(see Table 4). Indicative responses to each category and
subcategory are included in Table 4 and range from broad
visions to specific activities.

Table 3. Project location (n = 288) and project size in
hectares (n = 286). Peri-urban projects occurred within a
10-km radius of a town or city centre.

Metric Category % of groups
Project location Rural 54.2
Peri-urban 27.8
Urban 18.1
Project size (ha) <0.8 4.2
0.84 16.8
4.1-8 12.9
8.1-40.5 17.8
41-100 12.6
101-500 15.0
>501 20.6

Table 4. Percentage of groups (n = 296) with objectives (n = 1091) categorised as environmental, social or economic, and
further sub-categorised. More than one main category and subcategory per group objective was possible. Indicative examples

of objectives were drawn from questionnaire respondents.

Group objectives: % of groups Group objectives: % of groups Indicative questionnaire responses

Main categories Subcategories

Environmental 95.6 Exotic flora 13.9 ‘Organise contractors and volunteers to kill
objectives, e.g. ‘To wilding pines’

preserve and protect

indigenous flora and

fauna’

Native flora 19.0 ‘Restoration of canopy trees which once would
have been prolific in our valley (rimu, miro,
mangeo, matai, kauri, puriri, kahikatea)’

Exotic fauna 18.6 ‘To achieve and maintain a RTC of less than 3%
(for possums)’

Native fauna 17.6 ‘Protection of native coastal bird life’

Water quality 6.8 ‘Create a storm water cleansing nature preserve
to raise awareness of the dangers of storm water
pollution’

Planning 8.5 ‘...tosupporthaptiandiwito develop respective
environmental plans’

Other environmental 6.1 ‘Remove inorganic rubbish’

objectives

Social objectives, e.g. 72.9 Advocacy 19.7 ‘Act as a conduit and liaison for various
‘Gain community community meetings and interactions with ...
support for long-term other community groups’

project management’

Amenity and 24.4 ‘Create walkways to aid pest program and open

recreation public esplanade reserve for public’

Community-building 27.5 ‘To increase local community pride, cohesion
and environmental literacy’

Cultural and 11.2 ‘To protect and preserve waahi tapu of the

historical tangata whenua’

Education and 44.7 ‘Promoting education, awareness and

awareness appreciation of natural ecosystems within ...’

Advocacy 19.7 ‘Act as a conduit and liaison for various
community meetings and interactions with ...
other community groups’

Economic objectives, 9.8 Funding 2.4 ‘Secure funding for bio-control trial’

e.g. ‘To create
employment opportunities
for, e.g. the hapt (tribe or
subtribe) of ...’
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As would be expected, almost all groups (95.6%)
reported environmental objectives. Despite the social and/
or cultural focus of remaining groups’ objectives, e.g. ‘[ The]
retention of traditional practice’, their activities all included
an environmental component such as weed control or riparian
planting. More than two-thirds of groups (72.9%) reported
social objectives, though considerably fewer groups (9.8%)
reported economic objectives. Within the main environmental
category, groups reported specific objectives focused on flora
and fauna. Exotic-flora-focused objectives were reported by
13.9% of groups, and native flora by 19% of groups. Exotic-
fauna-focused objectives were reported by 18.6% of groups,
and native faunaby 17.6% of groups. Nearly one-halfof groups
(44.7%) reported education and awareness-focused objectives,
with community building, and amenity and recreation-focused
objectives reported by 27.5% and 24.4% of groups, respectively.

When main categories were combined, over two-thirds
of groups (69.2%) reported a combination of social and
environmental objectives, e.g. ‘To have ... Creek established
as a green belt that includes multiple environs and uses, e.g.
native forest, wetland, open space and walkway’. Substantially
fewer groups (9.8%) reported a combination of environmental
and economic objectives. A combination of all objectives, i.e.
social, environmental, and economic, was reported by 8.1%
of groups.

Objectives describing site-led projects (determined by
the inclusion of place names or ecosystem type) were more
common (53.2%) than species-led projects (7.1%). For the
latter category, key fauna targeted for enhancement included
kiwi (Apteryx spp.) (2.4%), other native fauna including
kokako (Callaeas wilsoni) (1.4%) and native fish (0.7%), and
pest flora for control included wilding pines (Pinus spp.) and
old man’s beard (Clematis vitalba) (1.0%). Kauri (Agathis
australis) and mistletoe (Tupeia antarctica) feature as other
species-led projects (0.7%). The remaining 39.7% of objectives
were very general, e.g. ‘Protection of native fauna and flora’.

Word frequency analysis of groups’ project objectives
(n=1091) provided an overview of the values, concerns and
priorities that have shaped their projects (Fig. 2). Though
objectives with specific restoration end-points, e.g. ‘Restoration
of valley to pre-human condition...’, were only reported by
2.7% of groups; the use of ‘native’ emphasised the general
objective of returning project sites to systems dominated by
indigenous floraand fauna. The word ‘plant’reinforced the two

Changing water levels
Reintroducing native birds
Covenanting

Fencing

Riparian planting

Amenity development
Writing submissions
Advocacy / education
Pest animal control
Planting natives

Communtiy environmental group
activities

Weed control

most prominent activities, namely weed control and planting
of natives (Fig. 3). ‘Protect’ was the fourth most commonly
used word and the term ‘community’ was almost exclusively
used by groups in a social as opposed to ecological context.
‘Education’ followed by ‘pest’and ‘controlling’were all within
the 10 mostused words and underscore the congruence between
groups’ objectives (see Table 4) and their activities (Fig. 3).
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Figure 2. Visualisation of the 100 most frequently used words
used by community groups (n =296) to describe their restoration
objectives (n = 1091). Word size reflects frequency of use.

Project activities

Weed control and planting of natives were reportedly
undertaken by most groups (86.1% and 85.4% respectively;
Fig. 3). Three-quarters of groups carried out pest animal
control (75.3%), with slightly fewer (70.8%) engaged in
advocacy and educational activities. Over one-half of groups
(56.9%) reported writing submissions to government agencies

Figure 3. Community environmental groups’activities
(n = 288). Groups were able to specify more than
one activity.
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on environmental matters. Nearly one-half of groups (48.6%,
n=282) carried out their own environmental monitoring while
anadditional 3.5% of groups used a contractor for this activity.
When asked about other activities, open-ended responses (7
= 57) included rubbish removal (2.9%), plant propagation
(1.5%), and attending Environment Court hearings (1.1%).

Community group support
Current support provided by project partners

A total of 92.9% of groups (n = 295) reported receiving
some form of support from project partners. Overall, nearly
one-third of the support received by community groups was
reportedly provided by councils (31.3%), followed by DOC
(21.2%) (Table 5) in line with the largest percentage of projects
reportedly occurring on Crown land (43.8%) followed by
DOC-administered land (24.1%; Table 2). Though nearly 80%
of groups were reportedly established for > 6 years (Table
1), support was still received from project partners for site
visits (e.g. to discuss restoration options), technical support
(e.g. assistance with species identification), on-ground works
(e.g. pest and/or weed control), cultural advice and funding
(Table 5). Councils reportedly supported groups by site visits
(64.9%), technical support (46.1%), on-ground works (58.3%),
and funding (62.4%). DOC reportedly provided groups with
site visits (46.5%) and technical support (46.9%). Iwi were
reported as providing 41.0% of groups with cultural advice.

Open-ended responses (n = 151) elucidated reasons for
the prevalence of groups reporting ‘Not Applicable’. Key
themes included (1) an adequate skills base, described by
one group: ‘Our volunteers help with admin, data collection
(monitoring), species ID [identification], pest control, advice,
storage’, (2) under-resourcing and therefore being unable to
carry out desired activities, and (3) activities being no longer
relevant, due (as one group described) to the completion of
the monitoring contract.

Further support needs

Nearly three-quarters (73.9%) of groups (n =291) reported a
need for some form of further support from project partners in
order to meet their project objectives. One-quarter of groups
(25.4%) reported the need for further support from councils for

funding. Support from councils was also reported as needed for
on-ground works (23.0%), site visits (18.2%), and technical
support (10.0%) (Table 5). Further assistance was reportedly
required from DOC in the form of site visits (18.2%) and
technical support (16.2%). More cultural advice from iwi
was requested by 22.3% of groups. When asked to describe
other types of support needed to meet project objectives,
open-ended responses (n = 75) showed that funding was a
key future concern for just over one-third (36.0%) of groups.
Responses predominantly described the activities funding
were required for, as well as the challenge of sourcing funding
for administrative costs such as travel, stationery, and group
meetings. Just 8.0% of groups reported their support needs
were currently adequate or declining.

Included among the open-ended responses (n = 49)
providing details of groups’ further support were the need to
build groups’ capacity by providing administrative support
(34.7%), such as staff, website development, marketing,
financial administration, and legal advice. Operational support
required (22.4%) included weed control, pest bait, plants, and
track development, and technical support required (8.2%)
included geographic information system expertise, auditors
for monitoring funded works, and remote sensing equipment.

Possible future support providers were reported as
community volunteers (30.6%), adjoining landowners and
churches (26.5%), charitable trusts, resource management
agencies such as regional councils and DOC (18.4%),
foundations and non-government organisations (14.3%), and
schools or other education providers (4.1%).

Discussion

Community group characteristics

Community environmental groups are present in every
mainland region of New Zealand including Stewart Island.
These groups carry out vital work on habitats and species that
otherwise would not be restored, protected or enhanced to the
same extent by resource management agencies, or at all, as
much of community groups’ work carried out is on a voluntary
basis (Ritchie 2011). Three main features characterise the
community groups in this study, namely extended periods of

Table 5. Current support provided to community environmental groups by project partners. Percentages of groups per category
are recorded (n = 271), with groups able to specify more than one support partner per support type. In categories where
>100 (>36.9%) groups currently received support, bracketed, italicised numbers comprise percentages of groups (n=291)
that needed further support in order to meet their project objectives. A ‘Not Applicable’ category (N/A) was also included.

Project partners supporting community environmental groups

Support types N/A DOC Councils Iwi Scientists Businesses  Contractors  Response %

(excl N/A)
Site visits 6.3 46.5(18.6) 649 (18.2) 19.6 20.7 12.5 22.1 222
Technical support 10.3 469 (16.2) 46.1(10.0) 4.8 25.8 33 13.7 16.7
Data management 32.1 14.4 16.6 1.1 8.5 3.7 10.3 6.5
On-ground works 8.5 30.6 58.3(23.0) 4.4 4.4 9.2 24.4 15.6
Cultural advice 24.7 10.7 8.5 41.0 (22.3) 0.7 0.7 0.7 7.4
Funding 11.1 28.4 62.4 (25.4) 4.8 2.6 36.2 7.4 16.9
Administration 343 8.5 18.5 2.2 1.5 5.9 52 5.0
Equipment loans 21.0 23.6 34.3 2.6 3.7 10.3 6.3 9.6
Response % 15 21.2 31.3 8.1 6.8 8.3 9.1
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group operation (> 6 years), small group size (<20 participants),
and the ages of most groups’ participants (51-65 years). Group
longevity is reinforced by Hardie-Boys’ study (2010), which
reveals thathalf of the community environmental groups linked
to DOC (n=198) have been active for more than a decade. This
signals groups’ ability to adapt to diverse circumstances such
as changes to funding availability and fluctuating participant
numbers. Furthermore, the ability to build relationships with
external groups and organisations, negotiate project support
from a range of sources over time (Allen et al. 2002), and
develop effective strategies for recruiting skilled participants
(Gooch & Warburton 2009) all underpin group longevity.
Despite the established nature of most groups in this study,
needs still included additional support from project partners (in
particularagencies), greater numbers of group participants, and
funding both for on ground works and project administration.
According to Forgie et al. (2001), sourcing project funding is
an ongoing task, though covering administrative costs remains
a challenge (Ritchie 2011).

The age of most groups’ participants varies between
studies. In the current study, as well as those by Taylor (1997)
and Phipps (2011), participants were mostly aged 51-65 years.
Other studies show a higher percentage of retirement-age
participants (Cowie 2010; Callister 2013). Group longevity
may be threatened by the combination of small group sizes
and ageing cohorts of participants. Demographic changes
over the next 50 years may further alter community group
composition. The percentage of retirees in New Zealand is
projected to nearly double and individuals are expected to live
longer (Bascand 2012). While this represents a larger pool
of potential community group participants, their availability
must be offset against factors such as the steady increase in
post-retirement-age paid employment (Bascand 2012). By
March 2014, for example, 27.0% of men and 15.3% of women
remained in the workforce past the age of sixty-five (Statistics
New Zealand 2014).

Objectives and activities

Community groups in this study and others in New Zealand
typically carry out an extensive range of activities spanning
pestand weed control, education, advocacy, and administrative
tasks (Cowie 2010; Hardie-Boys 2010; Ritchie2011; Harrison
2012). This is reflected in groups’ objectives, nearly three-
quarters of which incorporated a social dimension despite
most groups’ affiliations to organisations with conservation
and/or restoration as a primary focus (e.g. DOC). The synergy
between groups’ social and environmental dimensions can
be explained by examining motivations for participation in
community groups. These include the ability to contribute to
the community, enhanced social interaction, opportunities for
personal development, learning about the environment, being
an environmental steward, and developing an attachment to a
place (Measham & Barnett 2008).

For some groups, social objectives may be on a par with
their environmental restoration objectives, as Campbell-
Hunt et al. (2010) found in a study of groups managing
fenced sanctuaries. In cases where groups’ social objectives
predominated, the study groups’ focus on ground restoration
activities (e.g. planting and pest control) provided the vehicle
forenvironmental learning or forreviving a cultural connection
to the project area. A key role for groups was to generate
and disseminate environmental information, evidenced by
the predominance of groups’ educational, advocacy-related
and submission-writing activities. While positive project

publicity, for example through groups’ newsletters, assists in
recruiting new members (Forgie etal. 2001), a further outcome
is knowledge-building among project partners and the wider
community (Phipps 2011).

Community environmental groups’practical, task-oriented
approach to restoration supports both regional- and national-
level conservation priorities. In this study, groups’ focus on
restoring forests, streams and wetlands acknowledged declines
inthe extent, condition and quality of these ecosystems (Ewers
et al. 2006; McGlone 2009; Verburg et al. 2010). Wetland
restoration (freshwater and estuarine), carried out on private
and Maori-owned land, helps to mitigate further losses to an
ecosystem that remains vulnerable given the lack of effective
national policies and poor implemenation of regulation (Myers
et al. 2013). At the same time, at-risk species associated with
wetlands, such as pateke (4nas chlorotis), have also benefited
greatly from community groups’ pest control and habitat
enhancement activities, leading to increases both in population
range and size (DOC 2012).

Weed and pest control carried out by most groups in this
study isadirectresponse to the extent of exotic species invasion,
as well as the significant threat the pests pose to New Zealand’s
threatened native species, remaining habitats and ecosystems
(DOC & MAE 2000). Although the majority of groups used a
multiple-species approach for project area restoration, a small
number centred on iconic, threatened or at-risk species such
as mistletoe, kiwi, and kokako. These examples represent a
small portion of species actively targeted by community groups
within their projects, with the Department of Conservation
acknowledging the vital role played by community groups in
supporting species recovery efforts (DOC 2011).

Project partner support

Almost all groups in this study relied on one or more project
partners such as councils, DOC, iwi, science providers and
business for financial and practical support, including site
visits and assistance with on-ground works, despite most
groups being established for six or more years. According to
Callister (2013), respect for groups’ local knowledge accrued
over time functions as a cornerstone for successful partnerships.
The diverse skills of older group participants, however, are
often unacknowledged: ‘We have witnessed examples of older
volunteers being viewed as useful mainly for manual work,
with outside consultants turned to for planning or scientific
advice. This overlooks the professional backgrounds of many
older volunteers as well as their often long practical experience
in eco-restoration’ (Callister 2013).

Handford (2011) challenges partners to extend their
understanding of their function to include roles as community
group mentors, facilitators and general supporters. This broader
range of partner functions is pertinent given the proposed
collaborative models for conservation put forward by the
Department of Conservation (2013), enhanced community
biosecurity management roles envisaged for communities
(Waikato Regional Council 2014), and the need for greater
levels of engagement between scientists and communities
(MBIEet al. 2014).

Future support

Most groups in this study required technical, administrative
and operational support in order to build group capacity
and achieve their project objectives. Effective partnerships
are therefore critical for sustaining groups’ activities in the
long term. The need for training (e.g. pest and weed control,
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outcome monitoring, group and volunteer management) forms
acommon thread through studies of community environmental
groups in New Zealand, highlighting groups’ aspirations to
grow their projects while empowering their own communities
(Sporle 2007; Cursey 2010; Handford 2011; Ritchie 2011;
Harrison 2012; Coates 2013). Similarly, groups in this study
with socio-economic objectives viewed training as a pathway
to paid employment in local communities.

New Zealand follows worldwide trends that have seen
a continual rise in the reliance on volunteer input into the
conservation and natural resource management sector
(Bramston et al. 2011; Lee & Hancock 2011). The increased
expectation from resource management agencies for greater
community input to biodiversity conservation (DOC 2013)
recognises the strong social and economic benefits that groups
ofvolunteers can provide (Buchan2007). As a large number of
groups in this study carried out environmental monitoring, an
expanded role for community volunteers may involve collecting
and sharing environmental data with science providers and
resource management agencies. Known as citizen science
(Bonney et al. 2009), community involvement enables data
to be collected at larger scales and at frequencies not feasible
for many resource management agencies, representing further
costsavings (Carr 2004), as well as opportunities to strengthen
links between the community and scientists (Galbraith 2013).

Recommendations and further research

Agency partners face a challenge to develop models of
engagement and support that are sensitive to the diversity of
community environmental groups’ objectives, activities and
projects. A simultaneous challenge for groups is to develop
new partnerships as their existing partners’ ability to provide
resources changes. For project partners, a flexible yet strategic
approach would see targeted support for groups, while seeking
opportunities to align groups’ objectives with both regional
and national biodiversity conservation objectives. To achieve
greater efficiencies in resourcing, agency partners could, for
example, assist groups where practical to form networks
(see Sobels et al. 2001; Whangarei Heads Landcare Forum
2010). In addition, access to larger funds for restoration and
related works (e.g. environmental education) would encourage
greater collaboration between groups and lessen competition
for limited resources.

Overall, the social dimensions of community-based
restoration have been well explored, though gaps remain in
the New Zealand literature. Internationally, environmental
dimensions of community groups have been under-theorised
and patchily investigated. Areas identified for future research
therefore include (1) community environmental group
governance and partnership models, (2) factors contributing
to groups’longevity, and (3) groups’ environmental outcomes.
Little is also known about groups’ monitoring and evaluation
activities (Sporle 2007; Handford 2011), for example how
monitoring data generated by community groups are used.
Addressing these critical gaps will ensure that groups are
adequately supported and their restoration efforts appropriately
valued.

Conclusion

There are more than 600 community environmental restoration
groups throughout New Zealand, with numbers likely to be far
higherif groups currently operating independently of agencies,
organisations or web-based sites are included. Increasing

demands are being placed on groups by resource management
agencies to contribute more to conservation and biodiversity
restoration. When considering factors such as group longevity,
the diversity of activities carried out, participant numbers
and project scale, a broad sphere of influence is suggested
both environmentally and in society, though this remains
largely unquantified. While the combination of small group
numbers and ageing participants challenges group longevity,
high numbers of groups operating for six or more years attest
to their adaptability in the face of resourcing challenges.
Ongoing financial and practical supportis needed to ensure that
community groups remain sufficiently resourced to carry out
theirmostly voluntary contribution to biodiversity restoration,
protection and enhancement. The diverse nature of the groups
and their environmental restoration objectives highlights the
need forapluralistic approach thatacknowledges this diversity
aswell as the social and environmental contexts groups operate
within. With citizen science entering the national vocabulary
and wider opportunities for community involvement in
scientific research evolving (MBIE etal. 2014), there is aneed
for better understanding of how groups measure restoration
success. An in-depth understanding of community groups and
their projects will assist with improving support delivery by
project partners, and in developing an inclusive and cohesive
sector based on meaningful partnerships. Ultimately, a strategic
approach to supporting community groups will enhance
groups’ environmental outcomes at the local level while also
contributing to national goals for biodiversity conservation.

Acknowledgements

This study was funded by the Ministry of Business, Innovation
and Employment (UOWXO0505: Restoring freshwater
ecosystems and resurrecting indigenous lake biodiversity).
Approval for research using human subjects was granted by
the University of Waikato Human Research Ethics Committee.
A special thanks to the community groups who participated
in the questionnaire. Thanks also to Moira Cursey (Waikato
Biodiversity Forum), Jenny Lynch (World Wildlife Fund for
Nature), Angus Hulme-Moir (Nature Space) and Nick Edgar
(NZ Landcare Trust) for access to community group databases
and for providing opportunities to encourage community group
participation in the study. Special thanks to Barbara Stuart,
Janet Gregory, Ngaire Tyson, Wayne Todd, Kathy Parr, Kevin
Hackwell and Alan Saunders for their valuable insights into
community environmental groups’activities and needs. Special
thanks also to Norm Mason for assistance with analyses and
feedback on the manuscript, and to Michelle Lute and two
anonymous reviewers whose comments greatly strengthened
the manuscript.

References

Allen W, Kilvington M, Horn C 2002. Using participatory and
learning-based approaches for environmental management
to help achieve constructive behaviour change. Report
no. LC0102/057. Lincoln, New Zealand, Landcare
Research. 51 p.

Andrew R, Dymond JR 2013. Expansion of lifestyle blocks and
urban areas onto high-class land: An update for planning
and policy. Journal of the Royal Society of New Zealand



188

New Zealand Journal of Ecology, Vol. 39, No. 2, 2015

43: 128-140.

Auckland Regional Council 2007. Auckland regional pest
management strategy 2007-2012. Auckland, Auckland
Regional Council. 200 p.

Ballantine D, Davies-Colley RJ 2009. Water quality trends
at NRWQN sites for the period 1989-2007. NIWA Client
Report HAM2009-026. Hamilton, National Institute of
Water & Atmospheric Research. 48 p.

Bascand G 2012. Planning for the future: Structural change in
New Zealand’s population, labour force, and productivity.
Paper presented at the Affording Our Future Conference,
retrieved from www.stats.govt.nz/browse for stats/
population/estimates_and_projections/structural-change-
nz-population-productivity.aspx

Bay of Plenty Regional Council 2011. Keeping Pests Out:
Regional pest management plan for the Bay of Plenty
2011 —2016.Bay of Plenty Regional Council. 56 p.

Bazely P, Jackson K 2013. Qualitative data analysis with
NVIVO. 2nd edn. CA, Sage.

Blue L, Blunden G 2010. (Re)making space for kiwi: Beyond
‘fortress conservation’ in Northland. New Zealand
Geographer 66(2): 105-123.

Bonney R, Cooper C, Dickinson J, Kelling S, Phillips T,
Rosenberg KV, Shirk J2009. Citizen science: adeveloping
tool for expanding science knowledge and scientific
literacy. Bioscience 59: 977-984.

Bramston P, Pretty G, Zammit C 2011. Assessing environmental
stewardship motivation. Environment and Behavior 43:
776-788.

Buchan D 2007. Not just trees in the ground: The social and
economic benefits of community-led conservation projects.
Wellington, World Wildlife Fund for Nature. 44 p.

Callister P 2013. Eco-restoration, partnership and ageing
volunteers: A view from the field. Wellington, Callister
and Associates. 9 p.

Campbell-Hunt DM, Freeman C, Dickinson KJM 2010.
Community-based entrepreneurship and wildlife
sanctuaries: Case studies from New Zealand. International
Journal of Innovation and Regional Development2: 4-21.

Carr A2004. Why do we all need community science? Society
& Natural Resources 17: 841-849.

Clewel A, Aronson J 2013. Ecological restoration: Principles,
values, and structure of an emerging profession. 2nd edn.
Washington, DC, Island Press.

Coates A 2013. Volunteer monitoring of water quality in
New Zealand: Where does the value lie? Unpublished
Master’s thesis, University of Canterbury, Christchurch.

Cowie C 2010. Volunteers matter: The geographies of
community-based ecological restoration groups in the
Wellington Region. Unpublished Master’s thesis, Victoria
University of Wellington, Wellington.

Cursey M 2010. Valuing community action on the ground.
Hamilton, Waikato Biodiversity Forum. 14 p.

Curtis A, Van Nouhuys M 1999. Landcare participation
in Australia: the volunteer perspective. Sustainable
Development 7: 98—111.

DAFF (Department of Agriculture, Forestry & Fisheries) 2009.
Landcare. www.daff.gov.au/natural-resources/landcare
(accessed February 2014).

DOC (Department of Conservation) 2011. Pateke survival
guide. Wellington, Department of Conservation. 33 p.

DOC2012. Pateke News. Department of Conservation, Pateke
Recovery Group. 20p.

DOC 2013. Department of Conservation Statement of Intent

2013-2017. Wellington. 52 p.

DOC n.d. Community conservation groups. http://www.doc.
govt.nz/getting-involved/volunteer/groups/ (accessed
March 2013).

DOC, MfE 2000. The New Zealand biodiversity strategy.
Wellington, Department of Conservation and Ministry
for the Environment.

Dillman D, Smyth J, Christian L 2009. Internet, mail, and
mixed-mode surveys: The tailored design method. 3 edn.
NJ, Wiley.

Dune Restoration Trust of New Zealand 2012. Scoping report
on developing a coastal dune ecosystems database.
Wellington, Dune Restoration Trust of New Zealand. 8 p.

Ewers R, Kliskey AD, Walker S, Rutledge D, Harding JS,
Didham RK 2006. Pastand future trajectories of forest loss
in New Zealand. Biological Conservation 133: 312-325.

Farley R 1996. President’s message: Soil and Water
Conservation Association of Australia. Australian Journal
of Soil and Water Conservation 9(1): 3.

Forest & Bird 2011. Branches. http://www.forestandbird.org.
nz/branches (accessed March 2013).

Forgie V, Horsley P, Johnston J 2001. Facilitating community-
based conservation initiatives. Wellington, Department of
Conservation. 75 p.

Galbraith M 2013. Public and ecology — the role of volunteers
on Tiritiri Matangi Island. New Zealand Journal of Ecology
37:266-271.

GoochM, Warburton J2009. Building and managing resilience
in community-based NRM groups: An Australian case
study. Society & Natural Resources 22: 158—-171.

Handford P 2011. Community conservation in New Zealand:
Towards a shared approach. Wellington, World Wildlife
Fund for Nature. 20 p.

Hardie-Boys N 2010. Valuing community group contributions
to conservation. Science for Conservation Reportno. 299.
Wellington, Department of Conservation. 68 p.

Harrison M 2012. Biosecurity community group survey 2012.
Auckland, Biosecurity, Auckland Council. 23 p.

Hogg AG, Higham TFG, Lowe DJ, Palmer JG, Reimer PJ,
Newnham RM 2003. A wiggle-match date for Polynesian
settlement of New Zealand. Antiquity 77(295): 116-125.

King C, Scurr D2013. Efficacy of a community-led rat control
programme at Lake Taupo, New Zealand. Conservation
Evidence 10: 85-88.

Lee M, Hancock P 2011. Restoration and stewardship
volunteerism. In: Human dimensions of ecological
restoration: Integrating science, nature, and culture.
Washington, DC, Island Press. Pp. 23-38.

Mark AF, Turner KS, West CJ 2001. Integrating nature
conservation with hydro-electric development: Conflict
resolution with Lakes Manapouri and Te Anau, Fiordland
National Park, New Zealand. Lake and Reservoir
Management 17(1): 1-16.

McGlone MS 1989. The Polynesian settlement of New Zealand
in relation to environmental and biotic changes.
New Zealand Journal of Ecology 12 (Suppl.): 115-129.

McGlone MS 2009. Postglacial history of New Zealand
wetlands and implications for their conservation.
New Zealand Journal of Ecology 33: 1-23.

Measham TG, Barnett GB 2008. Environmental volunteering:
Motivations, modes and outcomes. Australian Geographer
39: 537-552.

MBIE, Ministry of Education, Office of Prime Minister’s
Chief Science Advisor 2014. A nation of curious minds: A



Peters et al.: Review of community environmental restoration

189

national strategic plan for science in society. Wellington,
New Zealand Government. 52 p.

Moehau Environment Group 2013. Megaphone - Coromandel
Environment News. Coromandel, Moehau Environment
Group. 4 p.

Murphree M 1994. The role of institutions in community-
based conservation. In: Western D, Wright M eds
Natural connections: Perspectives in community-based
conservation. Washington, DC, Island Press. Pp. 403—427.

Myers SC, Clarkson BR, Reeves PN, Clarkson BD 2013.
Wetland management in New Zealand: Are current
approaches and policies sustaining wetland ecosystems
in agricultural landscapes? Ecological Engineering 56:
107-120.

Nature Space n.d. Groups. http://naturespace.org.nz/groups-
page (accessed March 2013).

New Zealand Government 2014. Resource Management
Act 1991. http://www.legislation.govt.nz/act/
public/1991/0069/latest/DLM230265.html (accessed
May 2014).

NZ Landcare Trust 2013. Kiwi coast project plan. Hamilton,
NZ Landcare Trust. 13 p.

PCE 2013. Water quality in New Zealand: Land use and
nutrient pollution Wellington, Office of the Parliamentary
Commissioner for the Environment. 82 p.

Phipps HL 2011. Preserving plurality: Valuing community-
based restoration in New Zealand. Unpublished PhD
thesis, University of Auckland, Auckland.

Pretty J, Ward H 2001. Social capital and the environment.
World Development 29: 209-227.

Reid KA, Williams KJH, Paine MS 2011. Hybrid knowledge:
Place, practice, and knowing in a volunteer ecological
restoration project. Ecology and Society 16(13): 19.

Ritchie H 2011. From eyesore to asset: Care groups review.
Reportno. 24. Hamilton, Waikato Regional Council. 30 p.

Robertson J 2012. Aorere and Rai project review 2012.
Hamilton, NZ Landcare Trust. 20 p.

Ross D 2009. Landcare in New Zealand. In: Catacutan D,
Neely C, Johnson M, Poussard H, Youl R eds Landcare:
Local action, global progress. Nairobi, Kenya, World
Agroforestry Centre. Pp. 41-54.

Sanctuaries of New Zealand n.d. Sanctuary projects. http://
www.sanctuariesnz.org/projects.asp (accessed February
2013).

Editorial Board member: Kerri-Anne Edge
Received 7 July 2014; accepted 9 December 2014

Supplementary Material

Additional supporting information may be found in the online
version of this article.

Table S1. Percentages of responses from community groups
(n =291) for further support needed from project partners in
order to meet project objectives.

Appendix S1. Online questionnaire emailed to 540 community
environmental groups.

Shaw W 2003. Restoration of indigenous biodiversity in
Bay of Plenty urban centres. In: Greening the city:
Bringing biodiversity back into the urban environment.
Christchurch, Royal New Zealand Institute of Horticulture.
Pp. 86-92.

Sobels J, Curtis A, Lockie S 2001. The role of landcare group
networks in rural Australia: Exploring the contribution
of social capital. Journal of Rural Studies 17: 265-276.

Sporle W 2007. Long term sustainability of community
biodiversity enhancement projects. New Zealand, NZ
Landcare Trust, BNZ Save the Kiwi and the Biodiversity
Advice Fund. 86 p.

Statistics New Zealand 2013. New Zealand: An urban/rural
profile update. http://www.stats.govt.nz/browse for_stats/
people and communities/Geographic-areas/urban-rural-
profile-update.aspx (accessed September 2014).

Statistics New Zealand 2014. NZ.Stat http://nzdotstat.stats.
govt.nz/wbos/Index.aspx# (accessed June 2014).

Taylor RE 1997. Citizen-led environment management:
Learning from the ’Bush Restorers’. Unpublished Master’s
thesis, Lincoln University, Lincoln.

US EPA 2012. Catalog of watershed groups. http://water.epa.
gov/action/adopt/network.cfm (accessed January 2014).

Verburg P, Hamill M, Unwin J, Abell J 2010. Lake water
quality in New Zealand 2010: Status and trends. Report
no. HAM2010-107. Hamilton, National Institute of Water
& Atmospheric Research. 48 p.

Waikato Regional Council 2014. Regional pest management
plan: 2014-2024. Hamilton, Waikato Regional Council.
264 p.

Walker S, Price R, Rutledge D, Stephens RTT, Lee W
2006. Recent loss of indigenous cover in New Zealand.
New Zealand Journal of Ecology 30: 169-177.

Watts C, Armstrong D, Innes J, Thornburrow D 2011. Dramatic
increases in Weta (Orthoptera) following mammal
eradication on Maungatautari — evidence from pitfalls
and tracking tunnels. New Zealand Journal of Ecology
35:261-272.

Whangarei Heads Landcare Forum 2010. Work plan for the
restoration of the biodiversity values of the Whangarei
Heads Landcare Forum: 2010-13 Whangarei, Whangarei
Heads Landcare Forum. 20 p.

Young D 2004. Ourislands, our selves: A history of conservation
in New Zealand. Dunedin, University of Otago Press.

The New Zealand Journal of Ecology provides online
supporting information supplied by the authors where this
may assist readers. Such materials are peer-reviewed and
copy-edited but any issues relating to this information (other
than missing files) should be addressed to the authors.



