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ABSTRACT

 

Understanding links between catchment management
and community health demands consideration of com-
plex bio-physical, socio-economic, and public health re-
lationships. These relationships cut across a spectrum of
health, environment and development considerations
and highlight the need for appropriate and integrative
modes of inquiry and decision making. What can Partici-
patory Action Research (PAR) contribute towards achiev-
ing an integrated approach to catchment management
and community health issues? In addition to a method-
ological overview of Participatory Action Research, this
paper reviews other participatory, community, action,
and ecosystems-based methods. Commonalities in prin-
ciples and methods are highlighted across a number of
fields of research and practice including rural and com-

munity development, public health and health promo-

 

tion, natural resource management, environmental health,
and integrated ecosystem-based approaches. Lessons
learned from application of Participatory Action Research
are described in relation to a catchment and community
health project, based in the Taieri River catchment, New
Zealand. The case study emphasizes the importance of
both horizontal and vertical connections between di-
verse coalitions of catchment stakeholders and the con-
tribution of PAR cycles of inquiry, reflection, and action,
toward this type of integration. Both generic and loca-
tion-specific examples highlight the value of participa-

 

tory methods that respond to the challenge of 

 

how

 

 to
integrate the complex social and bio-physical processes
that characterize human and ecosystem health.

 

INTRODUCTION

 

The vision of communities living in safe, sustain-
able, productive environments is an intuitively ap-
pealing social goal. Fulfilling this vision however
is requiring increased attention to the links be-
tween social and ecological systems (Berkes & Folke
1998) and socio-economic and environmental de-
terminants of health (Baum 1998). While our un-
derstanding of the connections between healthy
communities and healthy (natural) ecosystems has
increased, so too have growing insights into the
rate and scale of global, regional, and local ecosys-

tem change and their impacts on humans (Ewert

 

& Kessler 1996; Vitousek 

 

et al.

 

 1997; McMichael

 

et al.

 

 1999). Trends toward degradation of our
life-supporting ecosystems highlight the chal-
lenges facing both modes of inquiry and decision-
making in order to address these cross-cutting is-
sues in an integrated way. Some of these challenges
are addressed in our consideration of freshwater
ecosystems and community health.

The problems associated with degradation of

 

freshwater ecosystems at global, regional, and
local scales indicate the fundamental nature of
the relationship between human health and the

 

sustainability of natural ecosystems (Postel 1997;
Gleick 2000). Freshwater resource management—
especially at the scale of river catchment manage-
ment—also highlights the challenge of adopting
approaches to research and management with the
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capacity to integrate complex bio-physical, socio-
economic, and public health issues (Ewing 

 

et al.

 

2000). This type of integration demands approaches
to problem identification, inquiry, and problem solv-
ing that can cross traditional knowledge boundaries,
such as those between the bio-physical and social sci-
ences (Rapport 

 

et al.

 

 1998; Bradshaw & Bekoff 2000;
Ludwig 2001). We engage with this disciplinary
“boundary crossing” in the current paper as we re-
flect on appropriate methodologies for approaching
catchment ecosystems and community health.

The management of freshwater resources within
catchments (or watersheds) requires consideration
of land and water issues at the scale of entire river ba-
sins (Hooper 1997; McGinnis 

 

et al.

 

 1999; Hildén
2000). At this scale, water resource management
and public health are linked by development, en-
vironment, and health issues that cut across tra-
ditional sectoral, disciplinary, and community
boundaries. The HEAD (health, environment, and
development) triangle illustrated in Figure 1 is
adapted from Witten 

 

et al.

 

 (2000) and is presented
here as a heuristic tool for recognizing academic
and scientific boundaries and territories, including
their tendency to emphasize different social and
bio-physical systems. While inquiries that aim to
integrate health, environment, and development
considerations are located within the center of the
triangle, the surrounding sections of the HEAD tri-
angle serve as a reminder of the obstacles to achiev-
ing an integrated approach to complex issues

 

1

 

.

 

Ad hoc

 

 approaches to linking across sectors
and disciplines are a limited first step to overcom-
ing traditional barriers. An additional challenge is
to prioritize systematic and deliberate approaches
to integration (World Health Organization 1997;
Neller 2000), including collaborative, inclusive al-
ternatives to research and decision making that
explicitly acknowledge the complexity and uncer-
tainty of socio-ecological systems (Funtowicz &
Ravetz 1994; Kay 

 

et al.

 

 1999; Ewing 

 

et al.

 

 2000).
Heron (1996, p. 9) argues that beyond the task of
“democratizing research content”—across differ-
ent types of knowledge, inquiry, and decision mak-
ing, is the further challenge of “democratizing re-
search method”—whereby participants are actively
involved in determining methods used.

 

In response to these challenges, our paper
moves beyond the question of 

 

why

 

 it is important
to integrate across traditional boundaries and be-
tween different stakeholders to focus on 

 

how

 

 this
integration may be achieved, based on the spe-
cific context of river catchment management.
The paper describes the value of Participatory Ac-
tion Research as a methodology with principles
that overlap and complement many other styles
of participatory and ecosystem-based research ap-
proaches that have been applied in the context of
complex human-ecosystem relationships. Overall,
the paper seeks to address the question: “What
can Participatory Action Research contribute to-
ward achieving an integrated approach to catch-
ment management and community health issues?”
Commonalities are identified between Participa-
tory Action Research (discussed in the second sec-
tion) and other participatory, community-action,
and ecosystem approaches as employed in health,
environment, and rural development arenas (re-
viewed in the third section). Disciplinary fields re-
ferred to include natural resource management,
public health, rural studies, community develop-
ment, organizational research, and environmental
health

 

2

 

. Following this review, a New Zealand case
study is provided in the fourth section to illustrate
how such an approach may be implemented.

 

PARTICIPATORY ACTION 
RESEARCH: SOME 
OBSERVATIONS

 

In this section we provide a brief methodological
overview of Participatory Action Research (PAR)
as a methodology that is particularly appropriate
for addressing complex human and ecosystem re-
lationships. As will be outlined in later sections, a
range of non-PAR approaches have utilized inclu-
sive, cross-disciplinary methods in contexts such
as agriculture, natural resource management,
water resource management, and environmental
health (Chambers 1994b; Waltner-Toews & Wall
1997; McGinnis 

 

et al.

 

 1999; Yassi 

 

et al.

 

 1999).

 

1

 

The considerable academic, political, and personal chal-
lenges of integrating across traditional knowledge boundaries 
are recognized as important themes by Reason (1991), Moles 
(1995), Heron (1996), and Booth (2000) and warrant explicit, 
ongoing attention in order to move beyond the potential rhet-
oric of “integration”.

 

2

 

In crossing this spectrum of disciplinary territories, our paper 
seeks to highlight the variety of precedents that can encour-
age “understanding of what works and what doesn’t work, and 
why in various community settings” (Witten 

 

et al.

 

 2000, p. 
381), and to acknowledge the wealth of experience available 
that can foster willingness “not only to learn from our own 
mistakes and successes, but also to avoid the mistakes and to 
emulate the successes of others.” (McTaggart 1991, p. 185)
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While incorporating many of these characteris-
tics, participatory action methodologies are also
notable for their capacity to acknowledge the multi-
ple contexts, stakeholders, and processes involved
in both the human and environmental systems.
They can also provide relevant research-community
relations when innovation and change are potential
objectives in such studies as well as potentially ad-
dressing the separation of research from policy.

Participatory Action Research refers to a spec-
trum of approaches that share interests in combin-
ing research and action through a series of processes
by which issues are defined, addressed, and reconsid-
ered. These approaches are widely employed in
fields as diverse as community development, educa-
tion geography, health, sociology, gender, and rural
studies (Whyte 1991; Garvin 1995; Bowes 1996; Hie-
bert & Swan 1999; Motteux 

 

et al.

 

 1999). Exten-
sively developed in education studies

 

3

 

, PAR in-
volves forms of inquiry where researchers and the
researched population form collaborative rela-
tions in order to identify and address mutually con-
ceived issues or problems through cycles of action
and research. However, the degrees to which they es-
tablish participation processes and develop ongoing
“action” components will vary greatly.

The two core components of PAR–action and
participation–characterize both the goals and strat-
egies associated with this type of research. First,
PAR involves an interest in 

 

action

 

—in doing, or
achieving, some wider social or community goal
through the process of research. In this form, ac-
tion is reflective and focused. It involves both ex-

plicit purpose and reflection (McTaggart 1991;
Goff 2000). This form of research may actively get
involved with the problems, risks, or politics of the
research context. See for instance: (Garvin 1995;
Martin 1996; Karabanow 1999). Second, PAR is im-
plemented through goals of “participation.” Partic-
ipatory processes enable the researched popula-
tion to be involved (to varying degrees) in the
research program. This focus on participation dif-
ferentiates PAR approaches as often more inclu-
sive (even sometimes emancipatory) when com-
pared to other conventional methodologies (Bowes
1996; Panelli, 2001), however, it can also set up
clearly differentiated positions and power relations
between researchers (as experts) and the research
population (as those to be “helped”)

 

4

 

. The types of
relationships that develop between researchers and
researched in PAR are varied. Table 1 illustrates
one way of differentiating these relations accord-
ing to the degree of partnership and participation
that is afforded the researched population (i.e.,
ranging from co-option through to co-learning)

 

5

 

.

FIGURE 1. The “HEAD” (Health, 
Environment, And Development) 
Triangle: Links Between Different 
Disciplinary Territories.

 

3

 

The educational goals of learning, critical reflection, and 
generation of new knowledge are highlighted by Kemmis & 
McTaggart’s description of action research as “the way groups 
of people can organize the conditions under which they can 
learn from their own experiences and make the experience 
accessible to others” (Kemmis & McTaggart 1988, p. 5).

 

4

 

 For instance, Wadsworth’s (Wadsworth 1998) definition of PAR 
as “active co-research, by and for those to be helped . . . [where] 
those to be helped, determine the purposes and outcomes of 
their own inquiry” illustrates the emancipatory role of PAR, en-
abling previously unheard voices or issues to be valued, recog-
nized, or gain profile (for example, through time, resources, or 
funding opportunities). However, the language of “those to be 
helped” also runs the risk that researchers and research subjects 
can be construed in potentially superior-inferior ways.

 

5

 

Participatory relationships can also be differentiated accord-
ing to the emphasis on “reflection” in both research and action 
- an important determinant of whether outcomes will be based 
on thoughtful action, as compared to action 

 

per se.

 

 (see Heron 
1996, p. 7-9 and Goff 2000). Highlighting both personal and 
collective aspects of reflective participation, McTaggart notes 
that “the collective reflects on observations made about action 
taken so far and uses this reflective activity to inform decisions 
about future action steps of the group and of individuals. In 
this way the public and the personal spheres of thought and 
action are kept in step.” (McTaggart 1991, p. 175)
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The central column of Table 1 differentiates ac-
cording to involvement of local/research people
and draws attention to differences in identifying
and conceptualizing the problem or issue to be ad-
dressed. Problem formulation and recognition var-
ies from being imposed by external sources (in
modes of participation at the top of the table), to
local people setting their own agenda in terms of
problems, issues, and processes of inquiry and ac-
tion (in modes at the bottom of Table 1).

Distinguishing between these different types
of participation poses an interesting challenge
for catchment studies (Mullen & Allison 1999;
Hildén 2000). Choosing an appropriate mode of
participation can enable communities, agencies,
and researchers to form participatory relation-
ships and work together through shared actions.
While the basic rhetoric of participation is now a
familiar concept for many involved with both re-
search and policy, PAR explicitly highlights the
importance of being aware of the choices that un-
derlie which type of participation is adopted and
the different outcomes that may be generated as a
result. Researchers need to be aware not only of
the types of 

 

participation

 

 but also the types of 

 

par-

ticipant

 

 involved (Wadsworth 1998; Panelli 2001).
This is especially relevant in the cross-cutting catch-
ment context where there is much to be gained
from unraveling the rhetoric of “multiple stake-
holders.”

As indicated by the heading in the central
column of Table 1, those participating may in-
clude more than local people from within a catch-
ment. PAR invites explicit consideration of the
potential to include a spectrum of participants in-
cluding catchment agencies, industries, commu-
nity groups, and other researchers. The act of con-
sidering researchers and agencies as 

 

participants

 

highlights important, often political issues relating
to equity and access to information, power and re-
sources that underpin many research processes.
This is especially so in relation to the different
knowledge generation and construction processes
of different types of participant and how these are
valued. A critical success factor for mediating be-
tween complex bio-physical and social dynamics
evident in a river catchment is the exercise of ex-
plicit attention to the dynamics of more or less
powerful agencies. These dynamics are the inter-
play between researchers and their information,

 

TABLE 1

 

Types of Participatory Research

 

Mode of Participation Involvement of Local/Researched People Relationship of Research to People

CO-OPTION Token representatives are chosen but there
is no real input or power sharing

ON

COMPLIANCE Tasks are assigned with incentives but 
outsiders decide the agenda and direct
the actions

FOR

CONSULTATION Local opinions are sought but outsiders 
analyze and decide on the best course
of action

FOR/WITH

COOPERATION Local people work together with outsiders
to determine priorities but responsibility 
remains with outsiders for directing 
the process

WITH

CO-LEARNING Local people and outsiders share their 
knowledge to create new understandings 
and they work together to form action plans
with outside facilitation

WITH/BY

COLLECTIVE ACTION Local people set their own agenda and 
mobilize to carry it out in the absence of
outside initiators and with or without 
outside facilitators

BY

 

(After Cornwall 1995; Pretty 

 

et al.

 

 1995; Martin 1996)
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community groups and their information, and
the interests of political and private sector pres-
sure groups and individuals (Wadsworth 1998; Goff
2000). Wadsworth and Goff’s attention to these
power dynamics

 

6

 

 highlights the importance of ongo-
ing reflection and/or evaluation at the commence-
ment of PAR activities, at strategic turning points,
and at an initiative’s conclusion. Attention to reflec-
tion and evaluation enables consideration of the do-
mains of new knowledge generated by the initiative,
the PAR capabilities of participants and the facilita-
tors, and learning methods that link research prac-
tice with knowledge generation. The interplay be-
tween the various parties becomes evident through
this process and can play a significant role in validat-
ing claims and informing strategic interventions.

One form of PAR that has supported the
complexities of the current inquiry into catch-
ment and community health involves Community
Oriented Participatory Action Research (COPAR),
see (Liepins 2000a; Panelli 2001)

 

7

 

. This approach
has involved an adaptation of PAR principles
to research that explicitly positions (and prob-
lematizes) the “community” as the central social
arena through which participatory action re-
search might effectively occur

 

8

 

. Research partner-
ships are established through the use of Community
Reference Groups, which shape their own relation-
ship with researchers while electing how they wish
to become involved in community research. The de-
velopment of community partnerships is often a
complex and not always successful procedure
(Panelli 2001). Nevertheless, by combining rela-
tions with formal representatives (through local
government structures) and volunteers from dif-
ferent sectors of the “community,” a broadly con-
stituted reference group can result in rich research

relationships. These arrangements can also high-
light the collective issues 

 

and

 

 the disagreements
and axes of tension inherent in any given case or
“community” (Liepins 2000a). The dynamics be-
tween multiply positioned (academic, community)
researchers will vary in different forms of COPAR.

The processes of participation and action are
ongoing endeavors in COPAR and respect for
each community’s contexts and decisions means
that each case will result in different actions and
results. However, some standardization of COPAR
design is helpful. The basic phases and processes
involved in this type of work are summarized in
Table 2 and reflect the key features of PAR in-
quiry, namely the emphasis on establishing appro-
priate relations and the (potentially endless) cycle
of research, reflection, action. One result will be
variation in the degree to which academics and/or
community members respectively identify and en-
gage with research problems and the chosen ac-
tions that might address these problems

 

9

 

.
Finally, COPAR processes also illustrate the

need to consider participatory relationships with
those beyond the immediate community or catch-
ment. For example, distinctions can be made be-
tween co-researchers, reference groups, and re-
searcher/facilitator. Goff (2000) builds on the
work of Wadsworth (1998) and Heron (1996) to
describe: “co-researchers”—those with publicly rec-
ognized responsibility to act on the issue; “critical
reference groups” (community reference group in
the case of COPAR)—those who often have little
power to act but bear the consequences of the ac-
tions of those with this power; and “facilitators”—
those whose focus of inquiry is developing a re-
search method that is true to the participants’
context

 

10

 

. This categorization is especially helpful

 

6

 

In relation to the power dynamics between participants, Goff 
(2000, p. 71-74) highlights that the 

 

funding body

 

 has the vital 
role of counter-balancing the specific research endeavor and 
its integrity. Local participant interests may in some cases con-
travene systemic, long-term development and public values of 
interest to the funding body. However, these interests should 
be worked with in a PAR process and understood by the fund-
ing body as an indication of emerging political realities—part 
of the larger “social-ecology” of the issues at hand.

 

7

 

Ruth Panelli previously published under the name of Ruth 
Liepins.

 

8

 

The “community” is acknowledged as both a socio-cultural 
construct and a rhetorical notion of great power in lay, aca-
demic, and policy discourses (Liepins 2000b). While the no-
tion is criticized for the exclusionary and homogenizing ten-
dencies that often result from its use, continued use of the 
term, at least within quotation marks, is advocated since “com-
munity” action and research retains the possibility of recogniz-
ing and supporting social diversity (and even disagreement) 
(see Liepins 2000b; Liepins 2000a; Panelli 2001).

 

9

 

A recent example illustrates this variety even within a single re-
search program. Liepins (2000a) and Panelli (2001) report on 
COPAR activities that were originally based on an academic’s ge-
neric interest in “communities managing change”. However, the 
COPAR activities that developed in individual case study commu-
nities illustrate the diversity of community decisions and actions 
that can be encouraged as different local groups choose to focus 
on contrasting issues. In one case, a problem-solving culture de-
veloped within the research/reference group and the commu-
nity addressed intra-community communication problems and 
conducted a small education needs assessment exercise. In a dif-
ferent case, a reflective and celebratory culture developed where 
the research/reference group elected to collate a community 
profile and hold a weekend event to “Celebrate Community”.

 

10

 

Goff details the “rights and responsibilities” of the “facilitator” 
(p. 66-70) and the participant

 

s

 

 (p. 75-80) (including “critical ref-
erence groups” and “co-researchers”) in PAR practice. Attention 
is given not only to the responsibilities that guide PAR practice 
and the rights afforded by each role, but also actions that are 

 

not

 

 
appropriate within the terms the participatory model described.
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in explicitly acknowledging the power relations that
are intrinsically involved in a PAR process involving
multiple different types of participants, including
community groups, and therefore needing multi-
ple perspectives. We reflect on these acknowledge-
ments shortly, when reviewing the application of
PAR to the case of the Taieri catchment.

 

METHODOLOGICAL OVERLAPS

 

While Participatory Action Research provides a
comprehensive and flexible approach to collabo-
rative and iterative reflection and action, a num-
ber of other complementary approaches have de-
veloped in diverse fields pertinent to catchment
and community health. As shown in Figure 1, these
different disciplines and emphases include rural
and community development, public and commu-
nity health, natural resource management, environ-
mental health, and integrated ecosystems-based ap-
proaches. This section reviews the relevant qualities
and processes of inquiries that parallel or comple-
ment PAR, illustrating that a range of values and
strategies are common across many of the fields.

 

RURAL AND COMMUNITY 
DEVELOPMENT

 

A rich research heritage of participatory ap-
proaches has developed in the fields of rural and
community development, with a focus on commu-
nity networking and technology transfer. Many of
these approaches owe their origins to the various
modes of research and practice used in commu-
nity-based development projects, initiated by in-
ternational agencies and non-government organi-
zations in developing countries (World Bank
1996; Botes & van Rensburg 2000). Related meth-
ods are currently being applied in rural and ur-
ban contexts throughout the world, in order to
meet objectives relating to both community and
environmental sustainability (Pretty 1998; Wates
2000). Application of participatory methods to ag-
ricultural and rural contexts in both development
and extension initiatives initially focused on tech-
nology transfer from experts to communities. Rapid
Rural Appraisal (RRA) developed in the 1970s with
an emphasis on communities giving information to
experts in order that expert knowledge could be ap-
plied. Participatory Rural Appraisal (PRA), with its
origins from activist participatory research, agroeco-
system analysis, applied anthropology, field research

 

TABLE 2

 

Community-Oriented Participatory Action Research (COPAR)

 

Phases and Processes

Initiations • meeting a community
• recognizing a problem or facing a crisis
• seeking understanding through partnership

Developing a partnership • recognizing the “players”
• establishing forms of representation
• forming a core research/reference group

Reflection • identification of the community problems and/or issues

Research Design • explicitly deliberating over and designing a process of inquiry

Conducting Investigations • seeking answers or completing fieldwork/research

Reflection and Further Planning • analyzing data and reflecting on findings with a view to:
deciding upon and implementing new actions:

. . . review, reflection

. . . re-participating, re-planning

. . . researching, and still more action

 

(After Panelli 2001)
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on farming systems, as well as RRA, came to the
fore in the 1980s with an increased attention on
shared learning between locals and outside ex-
perts (Chambers 1994a).

Participatory approaches in the development
context use a number of research strategies that
complement PAR. Participatory Rural Appraisal
explicitly values the analytical abilities of local
people and emphasizes the importance of pro-
cesses used to achieve relaxed rapport between lo-
cal people and researchers (Chambers 1994b).
This attention to 

 

types of participation

 

 (Table 1),
and the emphasis on 

 

process

 

 as well as 

 

product

 

/

 

out-
comes

 

 are common to many participatory methods
used in the development context (McAllister 1999)
as well as being core themes in Participatory Action
Research. The role of 

 

evaluation

 

 in order to link
participatory projects with their larger temporal or
institutional context is another common theme
(Estrella 

 

et al.

 

 2000). PAR cycles of research, action,
and reflection are obviously relevant to meeting the
challenge faced by both researchers and agencies
(including funders, donors, and institutions) to fac-
tor in evaluation throughout the entire project
design cycle including pre-project (planning), in-
project (implementation), and post-project (follow-
up) phases (McAllister 1999). As well as attention
to 

 

process

 

 evaluation, the growing recognition and
valuing of the variety of 

 

outcomes

 

 that may result
from community-driven participatory approaches
are also complementary to PAR. Methods for eval-
uating both community and ecosystem sustainabil-
ity outcomes, including development of commu-
nity-based indicators (Flora 

 

et al.

 

 2000), are easily
incorporated into a PAR approach.

 

PUBLIC HEALTH AND 
COMMUNITY HEALTH 
PROMOTION

 

Public health is an area that has traditionally
crossed many disciplines and interfaced between
multiple community, research, agency, and sec-
toral stakeholders. In the field of health promo-
tion and in research and practice relating to the
socio-economic determinants of health, there has
been considerable development of participatory,
community-based, and action-oriented initiatives
focused on health promotion and harm reduc-
tion (Hart & Bond 1995; Boutilier 

 

et al.

 

 1997; Is-
real 

 

et al.

 

 1998). Inclusive and community-based
approaches to public health research and practice

 

have particularly been utilized to respond to the
challenges of “capacity-building” for public health
action as a means to invest in human capital (in-
vestment in knowledge and skills), social capital
(efforts to maintain mutual trust obligations), and
financial capital (adequate investment of financial
resources) (Bush & Mutch 1999). Reflection on
several decades of public health research and
practice has highlighted action research priorities
that are applicable to a variety of social and health
issues 

 

11

 

. Approaches such as Community-Based
(Israel 

 

et al.

 

 1998) and Community Reflective Ac-
tion Research (Boutilier 

 

et al.

 

 1997) reflect PAR
principles both in their description of the priori-
ties for achieving community action and in their
methods for achieving this. In particular, the needs
for reflection, analysis, evaluation, and documenta-
tion of processes used are identified as priorities
for improving both collaborative and intersectoral
activity, particularly in terms of the dynamics be-
tween the different stakeholders (Sindall 1997;
Casswell 1999).

The prevention of alcohol and substance abuse
is an area of public health research where re-
search strategies particularly reflect and comple-
ment many PAR principles. Projects focused on
reducing alcohol and related harm through com-
munity action research point out the potential
to improve partnerships—in particular the rela-
tionship between 

 

research

 

 and public health 

 

prac-
tice

 

 —as well as to improve health and well-being
through working with communities to increase
their capacity (Conway 

 

et al.

 

 2000). Casswell high-
lights the generic theme of utilizing existing hu-
man and information resources when she points
out that in ways there is “nothing new about com-
munity action, if it is defined as the attempt to 

 

co-
ordinate existing resources within the community to pre-
vent

 

 (alcohol related) 

 

harm

 

” (Casswell 1999, p. 31)
[

 

emphasis added

 

]. Reflecting similar community
action used at the district level to reduce alcohol
and drug-related harm, Bush and Mutch (1999)

 

11

 

Hart and Bond (1995) point out that important characteris-
tics of Action Research in the health and social care context 
are that it: 1. educates; 2. deals with individuals as members of 
social groups; 3. is problem focused, context specific, future 
oriented; 4. involves a change intervention; 5. aims at im-
provement and involvement; 6. is based on cyclic processes in 
which research, action, and evaluation are interlinked; 7. is 
founded on a research partnership in which those involved 
are participants in the change process. In addition, these au-
thors describe multiple potential outcomes of action research 
in the public health context acknowledging the complemen-
tary value of “conceptual”, “structural”, “practical”, and 
“emancipatory” outcomes.
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outline several valuable insights regarding “capac-
ity building” that draw on similar experiences in
community development, organizational develop-
ment and other public health fields

 

12

 

. It is nota-
ble that these proposals could equally be applied
to prevent harm in both social or bio-physical sys-
tems, by using a PAR approach that pays explicit
attention to phases of developing partnerships
and reflecting on negotiated methods for inte-
grating both community and science knowledge
(Table 2).

 

NATURAL RESOURCE 
MANAGEMENT

 

There is increasing recognition that “interdiscipli-
nary and participatory research approaches are es-
sential to address complex natural resource man-
agement issues, to involve local communities in
these processes and to promote sustainable and
equitable natural resource management systems”
(McAllister 1999, p. 7). A body of participatory
research and practice with principles similar to
PAR has emerged from the broad fields of adap-
tive natural resource management, environmen-
tal management, sustainable agriculture, and com-
munity-based management, with particular focus on
partnership building, co-ordination of existing re-
sources, knowledge exchange, and capacity build-
ing (including investment in social capital) (Pretty

 

et al.

 

 1995; Imperial 1999; Evans & Birchenough
2001; Allen & Kilvington, 2001).

Equity of, access to, and exchange of existing
catchment information are core challenges of In-
tegrated Catchment Management (ICM) that pri-
oritize both community and science knowledge in
order to improve understanding and implemen-
tation of best practices for land and water man-

 

agement (Ewing 

 

et al.

 

 1997; Hooper 1997)

 

13

 

.
Principles complementary to COPAR have been
applied when using participatory, community-based
approaches to catchment management that encour-
age the integration of perspectives from multiple
stakeholders and emphasize capacity building and
mobilization of social capital

 

14

 

 as critical to the suc-
cess of natural resource management initiatives
(McGinnis 

 

et al.

 

 1999; Mullen & Allison 1999; Pretty
& Frank 2000). Integrated Systems for Knowledge
Management (ISKM) also focus on involving a range
of stakeholders as a means to share existing knowl-
edge, as well as to improve the efficacy and long-term
success of Decision-Support Systems (DSS) for spe-
cific natural resource management tasks (Bosch 

 

et al.

 

1996; Allen 

 

et al.

 

 2001). ISKM particularly aligns
with PAR in its attention to the entry and con-
tracting, collaborative planning, information cap-
ture, and dissemination and implementation of
systems for ongoing monitoring and feedback as
part of an iterative process (see Allen 

 

et al.

 

 2001,
Figure 1).

Recent emphasis has been given to the rela-
tionships 

 

between

 

 groups as important for their
ability to exchange and benefit from existing
community and science resources in natural re-
source management (Ewing 

 

et al.

 

 2000; Pretty &
Ward 2001). Pretty and Ward (p. 219) describe
stages of stakeholder group relationships as “re-
active-dependence,” “realization-independence,”
and “awareness-interdependence.” This descrip-
tion of relationships complements PAR method-
ology not only by highlighting types of participa-
tion (Table 1), but also by focusing on the way
partnerships can evolve over time based on crite-
ria such as the adoption of reflection and feed-
back as part of group processes. Discussions of
the importance of process and product 

 

evaluation

 

as part of integrated and adaptive resource man-
agement initiatives are also closely aligned with
PAR emphasis on cycles of reflection and action
(Allen 1997; Bellamy 

 

et al.

 

 1999; McAllister 1999).
Generic phases common to many of these ap-
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In outlining priorities for capacity building Bush and Mutch 
(1999) emphasize that: A. local organizations and groups, as 
the fabric of community life, are untapped resources for harm 
reduction; B. building capacity for harm reduction appears to 
depend upon progressing partnerships in which there are re-
ciprocal transfers of knowledge and a growing ability to solve 
problems; C. adequate measures of capacity are required, be-
cause outcome measurements limited to a change in health 
status [functional or product outcomes] undercut the value of 
community capacity [process] outcomes; D. assuming that 
civil society possesses an inexhaustible supply of social capital 
is a major threat to achieving harm reduction—social capital 
should therefore be considered a finite resource requiring in-
vestment. (A-D are adapted from Bush & Mutch 1999, p. 77-78 
“What can we learn about district level capacity building from 
this experience?”).

 

13

 

Precedents for collaborative community, web- and/or GIS-
based catchment information exchange systems are increas-
ing. Australian examples include: http://www.catch-
ment.com; http://hric.tag.csiro.au/information/publica-
tions/collgis.html.

 

14

 

Pretty and Frank (2000, p. 211) describe social capital as a 
term that captures the idea that social bonds and social norms 
are an important part of the basis for sustainable livelihoods, 
and refer to the contributing roles of “relations of trust”, “reci-
procity and exchanges”; “common rules, norms and sanc-
tions”; and “connectedness, network and groups”.
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proaches and with considerable overlap with PAR
are described in relation to co-management of
natural resources (Borrini-Feyerabend 

 

et al.

 

 2000).
Details of Borrini-Feyerabend’s three phases of I:
Preparing for partnership, II: Negotiating plans
and agreements, and III: Learning-by-doing, with
a reflective feedback loop between Phases I and II,
are closely aligned with the phases of COPAR out-
lined in Table 2.

 

ENVIRONMENTAL HEALTH

 

Addressing the many spatial and temporal scales
at which human health is affected by the earth’s
ecosystems presents important and complex chal-
lenges to the fields of Environmental Health and
Environmental Epidemiology. Evidence of meth-
odological and conceptual development is indi-
cated by ecosystem approaches to framing health
promotion strategies (Cole 

 

et al.

 

 1999b), the emer-
gence of eco-epidemiology (Hales 

 

et al.

 

 1997), an
emphasis on ecosystem-level analysis (McMichael
1999; Pekkanen & Pearce 2001), and consideration
of vulnerability to environmental change (Woodward
et al.1998). The complex social and institutional im-
plications of an ecosystem approach to environmen-
tal health have highlighted the importance of
cross-disciplinary and inter-sectoral approaches,
as well as the need to break down barriers at the
interface between research and policy (Briggs et
al. 1996; World Health Organization 1997; Neller
2000). Implications, in terms of how these inter-
faces may be crossed have received less attention.
Explicit attention to participatory, inclusive meth-
ods to address these challenges in environmental
health is slowly emerging (Witten et al. 2000), but
is limited by the traditional divisions between health
protection and heath promotion and related barri-
ers between quantitative and qualitative research.

Origins of participatory and community-based
environmental health efforts have links with health
promotion initiatives such as Healthy Cities and
more recently Local Agenda 21, which incorporate
concepts of safe, healthy, and sustainable ecosys-
tems (Von Schirnding 1997; Baum 1998; Dooris
1999). Cole et al.’s (1999a) description of commu-
nity involvement in the development of environ-
mental health indicators exemplifies participatory
research based on consultation and touches on
some important issues arising regarding whether
the indicators are being developed with or for the
participants (see Table 1). Yassi et al. (1999) pro-
vide a detailed account of a multi-stakeholder “eco-

systems approach” to determinants of health, in-
cluding the development of community-based
indicators. Participants in the research could con-
ceivably be categorized as “co-researchers” (mu-
nicipal agencies and fellow researchers) and “crit-
ical reference groups” (community-based focus
groups). The several phases of research and ac-
tion with these participants also indicate the ap-
plicability of PAR as a potential framework for
this kind of environmental health research, where
attention to the processes involved with negotiat-
ing partnerships, reflection, and further planning
are important matters deserving explicit atten-
tion. It is obvious that there are a number of pre-
cedents of participatory and community-oriented
research applied in the environmental health field.
However, in addition to these, and as a contribu-
tion to the need for development of principles and
best practice for participatory approaches to envi-
ronmental health research (Witten et al. 2000),
PAR is notable as a systemic methodology with ex-
plicit attention to reflection in research, action,
and evaluation.

INTEGRATED ECOSYSTEMS-
BASED APPROACHES
The emerging “ecosystems approach” has em-
phasized the need for modes of inquiry that
can respond to complex human-ecosystem rela-
tionships. In addition to institutional and social
considerations15, ecosystem-based management
must consider the complex interactions between
multiple species, unpredictable non-linear changes
over time, and the multiple spatial and temporal
scales of nested hierarchies16 that are characteristic

15Imperial’s description of core principles in ecosystem man-
agement and collaborative decision making include: improv-
ing integration of government policies; enhancing the coordi-
nation of various governmental and non-governmental 
organizations; broad public participation; and the involve-
ment of key stakeholders in government decision making (Im-
perial 1999, p. 449).
16VanLeeuwen et al. (1999, p. 204) refer to an example of an 
ecological hierarchy as : field, farm, land use district, water-
shed, ecological region, ecological zone, and biosphere. A 
nested hierarchy can also be described in terms of social units: 
individuals, families, neighborhood, villages, and communities 
within larger socio-ecological structures. In relation to socio-
ecological systems, Waltner-Toews describes nested hierarchies 
where each unit is itself a whole thing, while containing other 
wholes and being part of something larger (Waltner-Toews 
1996, p. 686). Descriptions of nested hierarchies relate closely 
to Checkland and Scholes’ work describing “holons” (whole 
units) within “holarchies” (Checkland & Scholes 1990).
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of ecosystems (Imperial 1999; VanLeeuwen et al.
1999; Gilbertson 2000). In response to this spec-
trum of considerations, PAR provides the kind of
methodological framework that can move beyond
academic and institutional comfort zones to in-
corporate perspectives of both social and bio-phys-
ical sciences and incorporate multi-stakeholder
participation and collaborative decision making.
The integrated, ecosystems-based approaches re-
ferred to in this section include those with explicit
attention to the full health, environment, and de-
velopment spectrum, and with overt methodologi-
cal parallels with PAR. This represents a selection
of literature that has focused on methods to con-
ceptualize, analyze, and address previously described
relationships between human and ecosystem health
or social and ecological systems (Ewert & Kessler
1996; Karr 1997; Berkes & Folke 1998).

The analysis and assessment of agroecosystem
health17 are focused not only on developing indi-
cators of agroecosystem health across the bio-
physical and human domains, but also providing
an integrated, systemic framework within which such
indicators can be analyzed (Gallopin 1995; Waltner-
Toews 1996). The new types of questions about
health18 associated with this agroecosystem health
approach have lead to development of an adaptive
Methodology for Ecosystem Sustainability and
Health (aMESH) that explicitly draws on theories
of PAR and complex adaptive systems (Murray et
al. 1999). The aMESH research process describes
a number of iterative cycles of research action in
keeping with its guiding principles of multiple
stakeholder perspectives, methodological plural-
ism, and hierarchical cross-scale interactions. The
SOHO method (Self Organizing Open System
Approach to Ecosystem Sustainability and Health)

(Kay et al. 1999, Figure 2) also explicitly addresses
complex adaptive systems involved with health, en-
vironment, and development issues and outlines
methodological proposals with themes familiar to
the COPAR phases of Table 2. The SOHO ap-
proach includes a “problem definition” phase in
terms of a socio-ecological system description, and
requires attention to development of partnerships
in order to achieve a combined “systems” and “col-
laborative” approach to promote the desired vision.
These establishing phases are followed by the de-
sign and planning of an adaptive, iterative manage-
ment program.

OVERLAPS–A SUMMARY
This third section of the paper has been far rang-
ing in its identification of relevant literatures but
space has not allowed for a detailed discussion of
each field of work. Rather, in keeping with the
methodological aim of this paper, we can conclude
that all five fields of endeavor are generating strate-
gies and methods that are pertinent to our interest
in links between catchment and community health.
The core contexts, techniques, principles, and pro-
cesses of these fields are summarized in Table 3.

As shown in Table 3, these different fields of
research have all engaged with various elements
of the PAR methodology introduced earlier in
this paper. First, in some fields, great emphasis is
placed on appropriate relationships of participa-
tion, partnership or collaboration (e.g., rural de-
velopment and public health work). Second, in
several cases attention is devoted to different forms
of reflection or identification of current states or fu-
ture goals (e.g., resource management projects).
Third, in most cases, some kind of action strategy is
mobilized. Finally, several fields emphasize further
reflective techniques in the form of substantive or
procedural evaluation; thus providing valuable
feedback for continued cycles of research.

Each of the disciplinary or multi-disciplinary
fields represented in Table 3 provides academic
support for studies of catchment and community
health. However, we have concluded that in a prac-
tical sense most fields are focusing either on why
over-arching principles or concepts are important
(such as “capacity building” or the enhancement of
“social capital” or the need for “ecosystems-based”
approaches), or on specific sets of research tech-
niques (such as ‘appraisal’ analysis in rural devel-
opment studies, or development of Decision Sup-

17Smit et al. (1998, p. 4) utilize the following definition to con-
ceptualize, assess, and interpret health of agroecosystems: 
“Agroecosystems are managed primarily for the purposes of 
producing food and fiber and other agricultural products; 
they comprise domesticated plants and animals, biotic and 
abiotic elements of the underlying soils, drainage networks, 
and adjacent areas that support natural vegetation and wild-
life. Agroecosystems explicitly include people, who comprise 
the most influential mammalian community within them 
among their essential elements. Hence they have socioeco-
nomic and public health, as well as environmental dimen-
sions. Agroecosystems defined in this way fall into a nested 
holarchy extending from small gardens to farms to large re-
gional zones”.
18Assessment of complex links between human and (agro)ec-
osystem health are highlighted by the question: “Are the qual-
ity and quantity of internal and external resources sufficient, 
and is their organization appropriate for the system to meet its 
goals?” (Waltner-Toews & Wall 1997, p. 1743).
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port Systems in resource management works). In
contrast, Participatory Action Research provides a
comprehensive methodology that focuses on how
the complexity of research topics, such as catch-
ment and community health, can be addressed in
an integrated way. In PAR, we find that the ele-
ments of research relationships, reflection, ac-
tion, and evaluation, are all equally recognized in
a comprehensive approach that encourages re-
searchers (irrespective of their social or bio-physi-
cal topics) to recognize the contexts of their work
and engage in a relational and adaptive iteration
of inquiry. In closing this review, we recognize
that such an optimistic attitude to PAR is in great
measure a reflection of our attraction to the theo-
retical possibilities of a form of research that can
be integrating, dynamic, and reflexive. The prac-

tice of such research provides us with the oppor-
tunity to review this position, thus, the following
section outlines the structure and methodological
lessons gained from a specific catchment study.

PARTICIPATORY ACTION 
RESEARCH IN THE TAIERI RIVER 
CATCHMENT

BACKGROUND: A CATCHMENT AND 
COMMUNITY HEALTH CASE-STUDY
Concerns regarding the safety, sustainability, and
management of New Zealand’s freshwater ecosys-
tems are receiving increased attention (Ministry

TABLE 3

Participatory Approaches to Address Human-Ecosystem links Commonalities between research areas

Core contexts

Rural 
Community 
Development Public Health

Natural 
Resource 

Management
Environmental

Health

Integrated, 
systems-based 
approaches

Participatory methods and techniques

RRA, PRA, 
PAR, COPAR

AR, PAR, 
Community -based

Co-management, 
ICM, ISKM

Healthy Cities, 
Ecosystem 

Approaches

Ecosystem 
Management,

aMESH, SOHO

Processes and principles
• Complex partnerships and networks:

multiple stakeholders, disciplines, sectors perceptions, knowledge types. Are relationships dependent, independent, 
interdependent?

• Integration of resources and knowledge exchange:
includes co-ordination of existing resources (to prevent harm), and issues regarding equity and access to information:

• Cycles of research and action:
includes initiation and preparation, developing a partnership, designing and implementing, with reflection and 
feedback between each phase.

• Iterative problem solving and planning:
each iteration may include (re)consideration of visions, issues, objectives, strategies, tasks.

• Evaluation:
includes both process inquiries (procedural, during cycles, formative) and outcome-focused evaluation (retrospective 
audit--reviews, summative).

• Capacity building for sustainability of social and ecological systems:
what emphasis on investment into social, human, financial capital?

• Multiple potential outcomes:
conceptual, structural, practical, and emancipatory outcomes may contribute to meeting overlapping public health, 
environmental, social, and community objectives.

Acronyms: AR- Action Research, aMESH - adaptive Methodology for Ecological Sustainability and Health, COPAR - Community Oriented Participatory Ac-
tion Research, ICM – Integrated catchment management, ISKM – Integrated Systems for Knowledge Management, PRA - Participatory Rural Appraisal,
PAR- Participatory Action Research, RRA - Rapid Rural Appraisal.
(After Hart & Bond 1995; Israel et al. 1998; Bush and Mutch 1999; Casswell 1999; McAllister 1999; Borrini-Feyerabend et al. 2000; Pretty & Ward 2001;
Allen et al, 2001).
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for the Environment 1997; Ministry for the Envi-
ronment 1999; Tong & Cox 2000). So too is the
need for greater integration of research, policy,
and relevant local action to address water re-
source issues and related environment and health
considerations (Public Health Commission 1995;
Parliamentary Commissioner for the Environ-
ment 2000). One area of explicit inquiry involves
the study of ecosystem processes underlying New
Zealand’s high rates of potentially water-borne
disease (Russell et al. 1998; Weinstein et al. 1998;
Duncanson et al. 2000). The current investigation
complements this type of work by considering the
social and physical dimensions of a particular
catchment in an integrated way that respects the
complex and dynamic nature of the catchment.
Positioned within the nexus of health, environ-
ment, and development fields, this project is a
multi-disciplinary study of the Taieri River catch-
ment, situated in the southeast of Otago in the
South Island of New Zealand.

The predominantly rural Taieri catchment
covers an area of 5650 km2 and is host to a popu-
lation of approximately 18000 people. Farming,
including dairy, cattle, sheep, deer farming, crop-
ping, market gardening, and agri-forestry, domi-
nates land use; and other forestry, residential, wet-
land, and conservation19 land uses occur in smaller
areas of the catchment (Otago Regional Council
1999). The Taieri catchment can be considered in
two parts. The sparsely populated upper catch-
ment draining from the headwaters is comprised
of native tussock grassland and exotic pasture and
characterized by two upland floodplains, rural de-
population, and combined challenges of drought
and water-quality issues arising from the recent
intensification of agricultural activities. The more
densely populated lower catchment also faces
rapid intensification of land use, as well as histori-
cal sedimentation from the upper catchment, on-
going channelization and floodplain drainage,
and more recently, concerns regarding interac-
tions between surface-water, groundwater, and es-
tuarine coastal lakes (Otago Regional Council
1999; Townsend & Riley 1999). The Taieri catch-
ment was chosen as the study area for investigat-

ing links between freshwater ecosystems and
human health in order to build upon the exten-
sive history of research in the Taieri River and
catchment20. The catchment demonstrates the
rapid environmental and social change character-
istic of many rural New Zealand river catchments
(Ministry for the Environment 2000; Tong & Cox
2000) and exemplifies the challenges and oppor-
tunities faced when seeking to undertake Inte-
grated Catchment Management of New Zealand
river catchments (Bowden, 1999).

The Taieri Catchment and Community Health
Project (TCCHP) is a participatory, community-
based and collaborative project that was established
in 1999 as a means to study the complex links be-
tween community health, freshwater ecosystems,
and land and water resource management in the
Taieri River Catchment. Informed by the litera-
ture outlined in the previous section, and in par-
ticular the relevance of catchment-scale initiatives
to address the complex, multi-stakeholder pro-
cesses of freshwater management (Ewing et al.
2000; Bowden 1999; McGinnis et al. 1999; Mullen
& Allison 1999; Clean Water Action Plan 2000),
the researchers were especially interested in the
challenge of equitable “co-ordination of existing
resources within the catchment community to pre-
vent (catchment-related) harm” (Table 3; Casswell
1999, p. 31). “Harm” in this sense refers to both di-
rect effects on community health from water-re-
lated environmental hazards and indirect effects
from ecosystem change affecting rural develop-
ment and socio-economic determinants of health
(Figure 1; Witten et al. 2000, p. 374). The decision
to use Participatory Action Research as the over-
arching methodology for the project was a choice
made by the authors21 in order to enable both a
collaborative and community-based research focus

19The catchment’s high ecological and conservation values re-
late to native tussock grassland habitats, extensive upland 
scroll-plains, coastal wetlands, and rare native fish and insect 
species. The catchment also provides freshwater ecosystem 
services for irrigation, municipal water supplies, hydro-elec-
tricity, mining, and many recreational uses. (Otago Regional 
Council 1999; Townsend & Riley 1999).

20by the University of Otago, Dunedin (Taieri and Southern 
Rivers Programme 1994-1999; Ecology Research Group 1997; 
Townsend & Riley 1999).
21In complement to considerations of Table 1, Heron (1996, 
Chapter 4) pays particular attention to the “initiation” and “ini-
tiator” of a collaborative and co-operative inquiry process. 
Heron notes that “Some initiating researchers may be aca-
demic staff, some may be postgraduate research students, some 
may work in other professional settings, and others may be part 
of a special interest group in society that has no institutional 
form. For those who work in academia there are particular 
challenges” (1996, p. 72). In the case of the PAR component of 
the TCCHP, the research was initiated across two academic De-
partments (Public Health and Geography). The research has 
contributed toward a doctoral Ph.D. thesis in Public Health 
(Parkes, Ph.D. Thesis In Progress), and was funded by a three 
year Training Fellowship in Environmental Health research 
from the Health Research Council of New Zealand.
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on learning and action. Collaboration with other re-
searchers optimizes links and integration between
a number of bio-physical research initiatives22.
The community-based component of the TCCHP
involves a variety of collaborative efforts, includ-
ing communities, researchers, and agencies. The
TCCHP thus involves a spectrum of stakeholders
in a process of inquiry aimed at:

� identifying and mobilizing existing com-
munity and science knowledge within the 
catchment;

� strengthening capacity for integrated, 
catchment-based approaches to water 
resource management and related public 
health issues23.

The conduct of the community-based component
of the project is addressed in the following section.

APPLYING PARTICIPATORY 
ACTION RESEARCH TO 
INTEGRATE CATCHMENT AND 
COMMUNITY HEALTH ISSUES
Participatory Action Research was chosen by the
authors as an appropriately comprehensive meth-
odology to engage with the complex bio-physical
and socio-economic issues of the Taieri Catch-
ment. Rather than selectively choosing some of the
strategies of the previously reviewed literatures, a
PAR approach has been adopted as a coherent and
sufficiently flexible methodology that can support
a cyclic process of research, action, and reflec-
tion/evaluation. This process provides the flexi-
bility required to adapt to both context and research
findings as they change throughout the period of
study. As discussed in the first section, PAR activities
also pay explicit attention to the power relations in-
herent in catchment initiatives with multiple stake-
holders and perspectives.

In practical terms, the basic research process
conducted in the TCCHP is summarized in Table
4. Here the standard PAR elements of initiating
an inquiry, relationship building, reflection and
information exchange, action, and further re-
flection/evaluation were proposed for the Taieri
catchment context. As well as reflecting the initial
planning of TCCHP, the structure and stages of
Table 4 indicate how the basic framework and
principles of the COPAR methodology (Table 2)
have been complemented by contributions from
other participatory and action research methods.
The participatory methods referred to at the base
of the table are especially relevant and provide a
working example of the benefits achieved when
researchers are open to the wealth of method-
ological experience and precedent available from
the fields indicated in Figure 1.

Table 4 extends on themes of COPAR de-
scribed in Table 2 and also explicitly distinguishes
between different types of participants in the pro-
cess. Based on the partnerships developed in Phase
II, it is possible to distinguish the ways that differ-
ent types of participation in the TCCHP have fea-
tured at different times in the project. The project
initially focused on participation and involvement
of “co-researchers”—those with the recognized re-
sponsibility to act on the issue. In the Taieri con-
text these “co-researchers” include agency and re-
search stakeholders with a formalized active role
and/or responsibility in researching or decision
making in the catchment regarding water resources
and related environmental health issues. The in-
volvement of these co-researchers as integral partic-
ipants in the research process from its early stages
has proven very valuable in ensuring the success of
ongoing cycles of research and action in the Taieri
Catchment. Whilst maintaining communication
with co-researchers, the community-based compo-
nent of the project was initially based around field-
work involving a series of meetings between four
different “community reference groups” (CRGs)
based in different locational communities (two up-
per and two lower catchment) around the catch-
ment, and the “researcher/facilitator.”

Whilst useful for differentiating between types
of participant, the groupings of “co-researcher,”
“community reference group” and “facilitator” are
not mutually exclusive. Exploring these distinctions
provides a useful heuristic exercise highlighting
exceptions and overlaps due to particular individ-
ual or group characteristics. An important case in
point is the extensive and varied contribution of
indigenous Mäori knowledge and experience of

22These included new and existing research between the de-
partments of Public Health, Zoology, Geography, Information 
Sciences and Microbiology. In particular, a new multi-disci-
plinary study investigating the bio-physical relationship be-
tween land-use, climate, and the human pathogen Campylo-
bacter was initiated. At over 200 cases per 100 000, New 
Zealand’s rates of campylobacteriosis are some of the highest 
in the western world (Withington 1997).
23Public health issues of primary concern included ecological 
determinants of waterborne disease, and the links between ru-
ral development, ecological sustainability, and community 
well-being.
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catchment and community health issues where
contributions would often be as both co-researcher
and community member24. Attention to different
types of participant in the TCCHP highlights the
differences in the associated modes of inquiry
(Phase III) and types of action (Phase IV). Reflec-
tion in both research and action is required to ac-
knowledge the power relations and knowledge con-
struction processes at work. In the case of the
TCCHP, attention was paid to the important pro-
cesses of dialogue, documentation, and feedback of
the three rounds of Community reference group
meetings around the catchment. Appropriate use
and emphasis on qualitative research methods can
ensure that knowledge and data gained about catch-
ment and community health issues from the CRG
participatory processes are valued and available for
incorporation into the larger PAR process25.

Having established initial participation, plan-
ning and action with co-researchers and CRGs,
the TCCHP progressed through a number of stages
beyond the initial framework of Table 4. Future it-
erations of the project have been based on connec-
tions between stakeholder groups, such as those
between co-researchers and CRGs. The different
types of stakeholder relationships are described
below in relation to horizontal and vertical con-
nections. Figures 2 and 3 provide examples of how
the framework of PAR can be applied to contrib-
ute toward integrated, collaborative, and compre-
hensive approaches to complex human–ecosys-
tem issues in order to foster the safe and healthy
environments. Describing horizontal and vertical
connections highlights the temporal and social
dynamics of long-term, multi-stakeholder processes
that may go beyond the basic cyclic framework of
PAR. This differentiation also underscores the flexi-

bility of PAR methodology to respond to new con-
cepts and incorporate to multiple axes of activity.

HORIZONTAL INTEGRATION
Horizontal integration refers to connections and
capacity for links across similar stakeholder groups.
The notion of horizontal integration resonates
with notions of social cohesion, connectedness,
and social capital that have been applied in the
analysis of a variety of natural resource manage-
ment initiatives, including other catchment con-
texts (McGinnis et al. 1999; Mullen & Allison 1999;
Pretty & Ward 2001). Pretty and Ward (2001) use
horizontal connections to describe local-local con-
nections and external connections26.

The different layers of Figure 2 indicate hori-
zontal connections enabled by application of PAR
in the TCCHP, specifically:

� links across community reference groups 
(CRGs) from different catchment loca-
tions;

� links across different disciplinary research-
ers forming new research collaborations27;

� links across different health, environment, 
and development agencies.

VERTICAL INTEGRATION
The concept of vertical integration between groups
can be used to refer to connections between local
groups and external agencies or organizations
(Pretty & Ward 2001) especially where they convey
enhanced partnerships, exchanges of knowledge,
or multi-stakeholder actions. Vertical integration

24Contribution by Mäori to the TCCHP occurs across commu-
nity, researcher, and agency levels, reflecting extensive iwi 
(tribal) input into natural resource management, develop-
ment, and public health research and practice within the re-
gion. As the local iwi, Ngai Tahu’s contribution was mostly at 
the co-researcher level through links with the Executive Ko-
miti of Te Rünanga Otakou (sub-tribe executive committee) 
and Kai Tahu Ki Otago (the organization responsible for local 
iwi input into resource management in Otago). In addition, 
participation included fellow researchers actively involved in 
related research in the Taieri river catchment as well as local 
whanau (family) living the area.
25The Community Reference Group meetings generated a va-
riety of qualitative data to support the research supposition 
that catchment scale ecosystem change has important implica-
tions for community health. This relationship was viewed both 
in terms of illness and disease (direct effects) but more impor-
tantly through perceived sense of well-being (including indi-
rect socio-economic and aesthetic effects) (Parkes PhD Thesis 
In Progress).

26Pretty and Ward describe five elements of connectedness: 
“Local-Local connections: horizontal connection between 
groups within communities, or between communities which 
sometimes become platforms and new higher-level institu-
tional structures. External-External connections: horizontal 
connections between external agencies leading to integrated 
approaches for collaborative partnerships” are two types of 
horizontal connections (Pretty and Ward 2001, p. 212).
27Work in progress from these research projects is indicated 
by recent conference presentations: (i) Eyles, R., Parkes, M., 
Macgillivray, K., Benwell, G. Environmental Health Research at the 
Catchment Scale: Issues, Problems and Challenges in Data Integra-
tion and Analysis. The 12th Annual Colloquium of the Spatial 
Information Research Centre. 10-13 December 2000. Dune-
din, New Zealand. (ii) Parkes, M., Stewart, B., Weinstein, P. 
Links between Marine Ecosystem Health and Human Health: A Com-
parative Analysis of Ecosystem Health in Pristine and Disrupted 
Coastal Marine Ecosystems, and Assessment of Public Health Implica-
tions. International Symposium on Ecosystem Health. 12-14 
July, 2000. Brisbane, Australia.
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implies connections to other groups, and thus can
also be used to describe initiatives that cross the in-
terface between researchers and policy agencies, or
that create new partnerships between researchers
and communities. Consideration should be given
to whether these links are undertaken as one-
sided or, preferably, as two-way initiatives. Tradi-
tionally, one-sided initiatives have tended to be
‘top-down’ and imposed. In contrast, “bottom-up”
(sometimes referred to as “grassroots”) projects
have been described as a critical factor in estab-
lishing successful, ongoing community catchment
initiatives (see Mullen & Allison, 1999) and are in
keeping with the emancipatory role of PAR de-
scribed in previous sections.

In the context of the TCCHP vertical integra-
tion is used to describe the links that have been
made—or in some cases re-established—between
different types of stakeholder groups and partici-
pants. These vertical connections may result in
specific collaborative research initiatives between
different stakeholder groups (Phase II, Table 4)
or may manifest through a new cycle of meetings,
dialogue, and development of relationships be-
tween new stakeholder groupings (Phase II, Ta-
ble 4). Key vertical connections in the TCCHP are
depicted in Figure 3 and include:

� The Taieri Catchment and Community 
Health Survey (TCCHS)
The TCCHS was one of the first specific 
initiatives resulting from the dialogue with 
Community Reference Groups (CRGs, see 
Phases III and IV; Table 4). The decision 
to undertake the survey was made after the 
second of a series of four CRG meetings, 
and was planned as a new phase of collabo-
rative research and action designed and 
undertaken by the facilitator with ongoing 
input, dialogue, feedback, and exchange 
with the CRGs. The survey, which was pri-
marily developed as a vehicle to mobilize 
community knowledge regarding the 
experiences (and concerns) people have 
about land, water, and community health 
issues in the Taieri Catchment area, also 
responded to CRG interest in views and 
opinions outside of the specific reference 
groups.28 Wide dissemination of the find-

FIGURE 2. Integration Fostered by PAR in the Taieri River Catchment: Horizontal Connections Across Stakeholder Groups.

28 The Survey drew on a much larger sample than the qualita-
tive data collected through the COPAR fieldwork with CRGs. 
Approximately 500 people throughout the catchment area re-
sponded to the survey representing about 40% of those asked 
to participate.
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ings from analysis of the qualitative and 
quantitative data will provide an important 
vertical flow of information between com-
munity participants, other researchers, 
and relevant agencies. The findings will 
also act as a base for future dialogue about 
these issues between stakeholder groups, 
including researchers, agencies, and 
research funders.

� Establishing an ongoing Community-Uni-
versity partnership: the TAIERI forum.
Building from horizontal links between 
co-researchers at the University of Otago 
and between Community Reference 
Groups (including the cross-catchment 
community meeting, Figure 2), both com-
munity and researcher participants 
expressed interest to the facilitator in the 
opportunity to meet together. An unprece-
dented community-university meeting in a 
location chosen by the Community Refer-
ence Groups subsequently highlighted the 
shared interests in the future safety and sus-
tainability of the Taieri River catchment, as 
well as the potential for an ongoing catch-
ment forum to address related issues in the 
long term. These interests were formalized 
in a Community-University Partnership: 
The TAIERI29 forum (Figure 3).

� Consolidating links between the TAIERI 
forum and external agencies/funders.
The choice by representatives of the four 
Community Reference Groups and co-
researchers from the University of Otago to 
form an ongoing partnership in the catch-
ment created a new dynamic between the 
PAR participants in TCCHP. With the sur-
vey undertaken and a new partnership 
underway, the type of action of particular 
interest to the TAIERI forum relates to the 
establishment of ongoing community-
based catchment initiatives in the Taieri 
River catchment. This new cycle of 
research and action necessitates a transi-
tion (or feedback-loop/iteration) into a 
new phase of 'partnership building’(Phase 
II, Table 4) including consideration of 
types of participation and type of partici-

pant, negotiating roles and representation, 
accessing resources, and engaging in dia-
logue regarding shared plans. The TAIERI 
forum must also negotiate new and exist-
ing relationships with funding bodies, 
facilitators, and co-researchers as the 
three-year funding and time-frame of the 
initial PAR component of the TCCHP 
comes to a close. Of particular interest to 
the TAIERI forum is the challenge of find-
ing ongoing resources to invest in the 
human, social, and financial capital that 
will be crucial to ongoing catchment-
related participatory action research activi-
ties. Nonetheless, the time and effort spent 
on building existing horizontal and verti-
cal connections between participants in 
the TCCHP, mean that a number of ave-
nues are available to consolidate the com-
mitments expressed by regional agencies 
to support the TAIERI forum30.

CONCLUSIONS
We commenced this paper noting that complex
inquiries aimed at research and action for healthy
communities and healthy ecosystems require
approaches that can integrate contrasting bio-
physical and social knowledges, processes, and
concerns. Integrating knowledge of freshwater ec-
osystems and community health was introduced
as one example of such endeavors. We noted rele-
vant and supporting perspectives could be pro-
vided from a large range of literature. This in-
cluded work in rural development, public health,
resource management, environmental health, and
integrated ecosystems-based approaches. However,

29TAIERI � “Taieri Alliance for Information Exchange and 
River improvement” (see Figure 3). The TAIERI catchment 
forum includes involvement from four University of Otago Re-
search themes: Ecology, Conservation and Biodiversity Re-
search Group, New Zealand and the Pacific in Global Context, 
Public Health, and Spatial Information Processing.

30In May 2001, the TAIERI forum received preliminary confir-
mation of three years of funding from the New Zealand Minis-
try for the Environment’s ‘Sustainable Management Fund’. 
Core funding to employ a catchment coordinator/project 
manager and undertake key forum tasks is available, and fur-
ther details of the project funding will be negotiated between 
the TAIERI forum (community and university members), the 
Ministry for the Environment, and key regional agencies in 
the area. These negotiations will pay particular attention to 
processes that enable community empowerment and foster 
change in practice toward improved environmental outcomes. 
Funding negotiations will also focus on in-kind support and 
relationship-building with existing agencies to ensure that the 
project will a) complement, enhance, and avoid duplication 
in relation to existing initiatives in the region and b) maxi-
mize potential for continuity and sustainability through re-
gional (as compared to national) funding after the 2001-2004 
period.
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we also recognized that an integrated/transdisci-
plinary and practical research program would re-
quire an appropriate methodology.

Participatory Action Research provides one
such alternative. This methodology recognizes re-
search as an active and relational process where
knowledge can be continually constructed through
reflection on current understandings and the anal-
ysis of new and specific actions. After outlining the
basic relational (participatory) and active (action)
components of this approach—and a community-
oriented derivative—we noted that many of the rel-
evant literatures currently employ similar or com-
plementary methods. Different disciplinary fields
have focused on elements of research relations, re-
flection, action, and evaluation, though in more
specific and less comprehensive ways than we found
with PAR.

Taking the example of the Taieri Catchment
and Community Health Project, we have indi-
cated how PAR may be applied to investigate links
between a specific catchment ecosystem and the
community health of local populations. The project
has highlighted a number of lessons that can in-
form the ongoing development of useful and rele-

vant participatory research to address human and
ecosystem health issues. First, the TCCHP study
shows that relationship-oriented methodologies
such as PAR enable social and scientific capacity
to be built while mobilizing scientific and com-
munity knowledge. Second, the project indicates
the benefits that can be achieved when research-
ers are willing to engage in “boundary-crossing”
activities. Indeed, individual researchers, research
teams, and funding agencies have a responsibility
to cross boundaries between social and bio-physi-
cal sciences. The momentum and integration cre-
ated by these activities adds weight to the argu-
ment for projects having transdisciplinary intentions
from the outset (Rapport et al. 1998; Bradshaw &
Bekoff 2000). Third, attention to how an integrated
approach can be achieved also reveals an often-
overlooked responsibility. As well as advocating
for integrated, participatory, and equitable ap-
proaches to inquiry and problem solving, research-
ers and decision-makers also carry a responsibility
to recognize, value, and develop the tacit skills re-
quired for the practice of boundary crossing–both
in themselves and others. Not least are the skills
of listening, critical reflection, humor, and humil-

FIGURE 3. Integration Fostered by PAR in the Taieri River Catchment: Vertical Connections Across Stakeholder Groups.
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ity that are often essential to genuinely reflexive,
innovative, and evaluative processes.

Fourth, the TCCHP illustrates how participa-
tory action research can foster horizontal and ver-
tical capacity building that may lead to a sustain-
able web of connections–in and beyond the specific
catchment. In the case of the TCCHP, horizontal
links initiated in the early stages of the PAR process
(Figure 2) provided a platform for the innovative
opportunities of vertical integration outlined in
Figure 3. In turn, it could be argued that the mo-
tivation provided by vertical links such as the es-
tablishment of innovative partnerships like the
TAIERI forum, also provide more weight to the
horizontal connections between researchers, com-
munities, and agencies. Finally, and perhaps most
significantly, the TCCHP has shown that PAR cy-
cles of research and action are not chronologi-
cally linear–one commencing as another finishes.
Instead, as depicted in Figure 2 and 3, it is impor-
tant to note that these links and research activities
were complexly iterative. Each process of horizon-
tal integration across groups represented its own
axis of PAR cycles, many of which were occurring
simultaneously during the second year of the
project. Furthermore, by building on initial hori-
zontal connections, future iterations focused on
vertical connections, such as the TAEIRI forum,
have the potential to continue the PAR activities
well beyond the initial TCCHP time frame. The
combined momentum from multiple axes of PAR
activities has created a more favorable environ-
ment for a diverse and sustainable web of vertical
and horizontal connections between the multiple
participants involved within the TCCHP. The po-
tential for varied and ongoing connections indi-
cates the dynamic characteristics of processes with
an integrated approach to the overlapping objec-
tives of safe, healthy, sustainable, resilient ecosys-
tems and communities.
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