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Perspectives on the art of facilitation: a Delphi study 
of natural resource management facilitators 

A. Rixon, T.F. Smith, B. McKenzie, R. Sample, P. Scott and S. Burn*

T
he new regional  arrangements  for  natural
resource management (NRM) in Australia have
been built upon a premise of community-based

management, reflecting the increase in participatory
approaches and citizen involvement within NRM. Given
this increase there is still  a paucity of li terature
regarding the field of facilitation for researchers and
practitioners currently working within participatory
frameworks in NRM. A Delphi survey technique was used
to conduct an Australia-wide study on NRM facilitation.
The study highlighted that NRM facilitators often
preformed a multiplicity of potentially conflicting roles
(e.g. facilitator and change agent). Many challenges
were also identified by study participants, such as
institutional dysfunction and overloading community
volunteers. However, a number of facilitation strategies
were also identified, such as stakeholder mapping and
capacity audits, as a means to combat the challenges.
While the facilitation challenges were framed within the
context of NRM, the strategies to improve facilitation
may be transferable to other sectors and applications. 

Keywords: facilitation, Delphi method, natural resource
management

Table  1  provides  some examples  of  research on

participatory processes for NRM.

Participatory NRM approaches have emerged as useful

ways to ut i l ise  exist ing knowledge bases within

communities (Versfeld 1995; Hegarty 1997; Fernald

1998). Utilising participatory management approaches

enables communities living within catchments to share

their knowledge and be involved in planning and

management processes. It has been shown that engaging

communities can provide extremely valuable information

on their specific catchment problems which also are

useful in the context of other NRM projects (Berkes et al.
2001). In other words, the combination of involvement

and recognition is more likely to equate to ownership,

and both personal and collective responsibility.

Several valuable social outcomes from participatory

management approaches have been identified:

■ developing acceptance, trust and respect (O’Riordan et
al. 1997; Zayac et al. 2002)

■ developing a sense of ownership for participants

(Yercan 2003)

■ effecting change in attitudes towards management

(Abdelhadi et al. 2004)

■ reducing and managing disputes and conflicts in water

management (Reynoso 2000; Tanaka et al. 2003)

■ contributing to social learning (Milbrath 1989; Lee

1993; Wenger 1998; Blackmore and Ison 2004; Smith

and Lazarow 2004).

However, the goal of effective participation presents a

number of challenges relating to issues of trust, respect,

representation, equity, capacity, knowledge-sharing,

t ransparency,  and subsidiar i ty  (see  for  example

Wondolleck and Yaffee 2000; Commission of the

European Communities 2001; Bellamy et al. 2005),

which if not adequately addressed may potentially lead to

coercion or disempowerment. 

As discussed by Cleaver (1999), there is a clear need for

a better understanding of the complexity of issues

surrounding efficiency and empowerment in participatory

approaches .  A  survey  by  Johnson  e t  a l .  (2002)

demonstrated that out of 17 watershed research projects
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Introduction

Participatory natural resource management (NRM)

encourages  the  invo lvement  o f  s t akeho lders  in

determining the scope of particular issues, analysis of

p r o b l e m s ,  d e v e l o p m e n t  o f  s t r a t e g i e s ,  a n d  t h e

implementation of actions to improve the condition and

sustainable use of natural resources. Participation and

participatory management approaches are becoming more

accepted by all tiers of government, as their contribution

to the achievement of sustainable NRM is recognised,

both within the NRM literature and by communities.
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internationally, only 8 of the 17 reported some user

participation. Although the number involving user

participation is relatively high, there are few projects

which were shown to be fully empowering (meaning that

they do not share authority and responsibility with users).

Using Sherry Arnstein’s ‘Ladder of Citizen Participation’

(1969) it would appear there are few documented

examples of true ‘citizen power’ cited in the NRM

literature other than capacity building projects (Coutts et
al. 2005). In particular, stakeholder participation in NRM

raises new questions for NRM research, such as how to

design appropriate mechanisms and processes for

organizing stakeholders and facilitating collective action

(Johnson et al. 2002).

With researchers in NRM finding themselves working

more and more within participatory frameworks it

appears there is a trend for the researcher to find

themselves taking on an additional role of facilitator. In

this sense, the authors define facilitation as the art of

navigating a participatory process with the aim of

achieving sustainable NRM outcomes. Currently however

there is a paucity of literature within NRM to inform

resea rche r s  on  f ac i l i t a t i on ,  o r  t o  e luc ida te  the

perspectives of professional experienced facilitators

within the NRM field. Findings reported in Blackmore et
al. (2004) on the multi-country European Sponsored

SLIM project (Social Learning for the Integrated

Management and Sustainable Use of

Water at Catchment Scale) suggest

more needs to be understood about

the ‘art’ of facilitation in relation to

roles in NRM project management.

The facilitator in theory is ideally

placed to assist  in the plan-act-

review-improvement cycle used in

adaptive management that underlies

the implementation of many current

Australian NRM strategies (DEHAA

1997; NECMA 2000; MDBC 2001).

Methods

Overview of the Delphi survey

The Delphi survey is a structured

group interaction process that is

d i rec ted  in  ‘ rounds’  of  opinion

collection and feedback (Turoff et al.
1996). The Delphi survey generates

u s e f u l  i n s i g h t s  f o r  a d d r e s s i n g

complex  i s sues  where  de ta i l ed

empirical data is lacking, uncertainty

is large, and the primary source of information is

informed judgement (Hess et al. 2002). The Delphi

survey was thus chosen to investigate three questions

with experienced professional NRM facilitators. The

scope for the Delphi survey being to investigate the

following questions:

■ What are the current challenges and barriers that you

face when facilitating within NRM?

■ What do you consider are the current challenges and

barriers for scientists and modellers working together

with facilitators within NRM?

■ What do you consider to be the ingredients for

successful facilitation within NRM?

Selecting panellists

The panellists for the Delphi survey were selected using

the procedure formulated by Okoli et al. (2004). This

involved:

■ preparing a knowledge resource nomination worksheet

(helping to categorise the experts before identifying

them. This resulted in a selection of four identified

panels, namely: academic, government practitioner,

consultant practitioner, NGO)

■ populating the knowledge resource nomination

worksheet with names identified by literature review

and internet search

Table 1 Examples of participatory management approaches cited in relation to natural
resource management



181September 2007

■ nominating additional experts: contacts were asked to

nominate other experts

■ ranking experts: the NRM facilitators were ranked by

the lead author based on qualifications and number of

years experience both in facilitation and involvement

in NRM

■ formally inviting experts to join the Delphi panels.

Survey process

The Delphi survey, administered electronically via email,

proceeded over a period of four months utilising the

following standard process:

■ brainstorming – collecting and collating initial

responses to each of the three questions asked of

participants. Each participant had the opportunity to

list up to ten responses with an explanation for each

question asked

■ validating – after all responses were collated into a

common response set, participants were asked to

validate that all responses and opinions were captured

and that they were happy with the categorisations

performed

■ narrowing down – participants were asked to select a

list of ten responses for each question which they felt

were important. For each panel, those responses which

received over 50 per cent of the votes were kept to

form the new set of responses which were fed into the

ranking process

■ ranking – participants were asked to rank their top

seven responses for each question. The ranking process

progressed through two rounds of rankings.

Based on the feedback information identified by Okoli et
al. (2004), the survey participants in each ranking process

were given five key items of information on which to

base their revised rankings:

■ the mean rank of the item for the panel

■ the percentage of votes for the item within the panel

■ the panellists’ ranking of the item in the former round

■ an indication of current

l e v e l  o f  c o n s e n s u s

based on Kendall’s W

(Kendall and Gibbons

1990)

■ t e x t  r e f l e c t i n g  t h e

reasoning for rankings

g i v e n  b y  o t h e r

panellists.

Reporting of the Delphi results

As observed in Schmidt (1997) and also Hasson et al.
(2000) there has been no consistent method for reporting

the findings of Delphi surveys. In response to this Hasson

et al. (2000) suggested that reports on each round should

be provided separately to help illustrate clearly the array

of themes generated and to give an indication of the

strength of support for each round. Following this

structure the results of this paper will describe the change

in agreement of panels during the rankings.

Results

Assessment of expertise

Participants were selected to belong to a Delphi panel

based on a combination of experience in NRM and

facilitation. Table 2 shows the demographic information

regarding the chosen participants within the Delphi

survey.

Levels of participation

Thirty two out of the total 35 participants (91 per cent)

participated in the initial brainstorming exercise; raising

issues and providing associated reasoning for their

responses (see Appendix A for a listing of responses).

Out of the total 35 participants across all panels, there

was a high response rate (88 per cent) for the narrowing

down phase of the Delphi survey, where participants

were asked to choose their list of top most important

responses identified from the previous brainstorming

phase. The Delphi survey proceeded through two stages

of rankings. In the first round of ranking the issues,

participants were asked to give a ranking from one to

seven of their top responses for each of the narrowed

down response sets for each of the three questions. Figure

1 illustrates the change in response rates for the two

stages of ranking occurring within each of the panels.

Panel rankings and disagreement

The following sub-sections explore the results for the

consensus-ranking findings for each panel across all three

questions explored within the Delphi study. 

Table 2 Selected facilitator demographics within the Delphi survey



182 AUSTRALASIAN JOURNAL OF ENVIRONMENTAL MANAGEMENT—Volume 14

Question 1: What are the current challenges and barriers
that you face when facilitating within NRM?

Table 3 describes the key response set, the overall

percentage votes for each response and the corresponding

statistical rank (based purely on the percentage of votes),

and the matching panel consensus rankings, which are

attributed to each response (A -academic, P - practitioner

consultant, G - government practitioner, N - NGO). 

Question 1 had the highest level of disagreement within

all three questions explored within the Delphi survey,

Figure 2 illustrates this within each panel.

Question 2: What do you consider are the current
challenges and barriers for scientists and
modellers working together with facilitators within
NRM?

Table 4 describes the key response set, the

overall percentage votes for each response and

the corresponding statistical rank (based purely

on the percentage of votes), and the matching

panel rankings which are attributed to each

response.

Question 2 had the highest level of agreement

amongst all panels across the three questions

w i t h i n  t h i s  D e l p h i  s u r v e y  ( F i g u r e  3 ) .

Interestingly, for two of the responses there were

three out of four panels recognising the issue. In

the first instance, three of the panels (NGO, government

practitioner, and consultant practitioner) had ‘scientists

undervalue people issues’ within their  top seven

responses while the academics did not address this

response in their rankings. Similarly the consultant

practitioners were not concerned with ‘short term

contracts’ but this was a concern for all other panels.

Finally, with the use of the statistical rank, Table 4 does

not show the item raised with very strong agreement in

the academic panel of ‘disconnect between policy-people

and problem’ which was their number one ranked issue.

Question 3: What do you consider to be the ingredients for
successful facilitation within
NRM?

Table 5 describes the key

response set, the overall

percentage votes for each

r e s p o n s e  a n d  t h e

corresponding statistical

rank (based purely on the

percentage of votes), and

t h e  m a t c h i n g  p a n e l

r a n k i n g s  w h i c h  a r e

attributed to each response.

It is interesting to note the

p a r t i c u l a r  s i m i l a r i t y

between the two panels of

a c a d e m i c s  a n d

practitioners - sharing the

t o p  s e c o n d  a n d  t h i r d

r a n k i n g  r e s p o n s e s  o f

‘a l lowing  ou tcomes  to

e m e r g e … ’  a n d  ‘ b u i l d

relationships and trust…’.

Figure 4 i l lustrates  the

Figure 1 Percentage response rates for ranking across the panels

Table 3 Compilation of top seven ranked issues identified for Question 1
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level and change in agreement/disagreement within each

panel.

Interestingly, the practitioners reduced their level of

agreement from stage one to stage two of the ranking

phase for this question (Figure 4), possibly indicating the

highly contextual nature of the answers and diversity in

their practice-based experience and learnings.

Discussion

Diversity in the role of facilitation and the facilitator in NRM

Questions have been raised as to how and whether

facilitation is conceptually discrete from other change

agent strategies (Harvey et al. 2002). In

particular Harvey et al. (2002) identified

some charac ter i s t ics  which  were  put

forward to distinguish facilitation from

other change agent strategies such as:

■ It is an appointed role as opposed to that

of, for example, an opinion leader who

through their own personal reputation and

influence acts as a change agent.

■ This role may be internal or external to the

organisation in which the change is being

implemented.

■ The role is about helping and enabling

rather than telling or persuading.

Based on this, a continuum of facilitator roles ranging

from ‘doing for others’ to ‘enabling others’ was proposed

by Harvey et al. (2002).

Interestingly the Delphi study has provided a good body

of evidence for a continuum of roles within facilitation in

NRM (Figure 5). In particular, a number of responses

portray a directive character to some facilitation within

NRM with roles such as: sensitive advocator of change;

process designer and manager; mentor; carer and

supporter of participants; change agent; advocate;

activist; guardian of ‘good’ NRM; and teacher. The

continuum of roles here seems to portray an attitude from

‘advocate and catalyst for

change to custodian of the

“deck chairs” on the ship

of change’. Clearly, with

r o l e s  s u c h  a s  a c t i v i s t

ident i f ied  wi thin  NRM

fac i l i t a t i on ,  t he re  i s  a

question about the role of

faci l i tat ion being more

about  helping/enabl ing

r a t h e r  t h a n  t e l l i n g /

persuading.

Working towards even
better NRM facilitation

The seven responses that

emerged  wi th  g rea t e s t

consensus from the Delphi

process for  each of the

three questions explored

( T a b l e s  3 ,  4  a n d  5 )

amongst participants have

no more significance than

t h e  c r e d i b i l i t y  a n d

Figure 2 Change in agreement across panels for Question 1

Table 4 Compilation of top 7 ranked issues identified for Question 2
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diversity of the 35 participants. All the issues identified

in the process (Figure 6) merit further consideration by

all those seeking to sponsor, conduct or create policy to

guide facilitation in NRM.

It is useful to consider several of the seven highest ranked

responses, and to identify the facilitation activities that

need to be known and utilised by NRM facilitators if they

are to meet the expectations for NRM expressed by the

Delphi survey participants. Such a consideration may

fo rm the  bas i s  fo r  d i s cus s ion  be tween  va r ious

stakeholders at the commencement of any NRM project

appropriately adapted to meet the unique context of the

project being initiated. Table 6 considers the following

identified aspects of NRM facilitation:

■ institutional dysfunction

■ outputs and later outcomes from facilitation

not relayed back to participants

■ overloading of key community volunteers

■ lack of opportunity for scientists to work with

those on the land

■ allowing outcomes to emerge from dialogue

and not prescribing it beforehand

■ building relationships and trust

■ tailoring the process to the needs of people

and their time

■ active listening.

Limitations of the Delphi study

An assumption about ‘What is facilitation’ was implicitly

made by the lead author for the Delphi study, and this

was a concern for several respondents who queried the

definition of facilitator/ facilitating, and what our ideas of

facilitating in NRM were. Several survey participants

suggested that due to this ambiguity, the results obtained

could possibly relate to any form of facilitation, and not

just to the NRM sphere. Some participants contended that

the i r  responses  were  unable  to  be  c la r i f ied  and

contextualised with other participants’ responses:

something that would have happened in a face-to-face

setting. The nature of many of the issues was indeed

l a n g u a g e  r e l a t e d  a n d

required a richer way of

e x p l o r a t i o n ,  s u c h  a s

dialogue.

Conclusion

The breadth and wealth of

experiences and ideas from

all the Delphi participants

ind ica te  the  s ign i f ican t

abilities available in natural

r e s o u r c e  f a c i l i t a t i o n .

Despite the abilities of the

participants, several barriers

a n d  c h a l l e n g e s  w e r e

i d e n t i f i e d  f o r  N R M

facilitation. All participants

agreed that  insti tutional

r e f o r m  i s  d e s p e r a t e l y

needed in order to make

NRM progress effectively

m e e t  l o c a l ,  s t a t e  a n d

nat ional  goals .  Another

Figure 3 Change in agreement across panels for Question 2

Table 5 Compilation of top 7 ranked issues identified for Question 3
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barrier related to adaptive management,

which was considered by the participants

t o  be  cons t r a ined  by  l a ck  o f  pos t -

facili tation knowledge exchange for

pa r t i c ipan t s .  The re  was  a l so  some

var ia t ion  in  perce ived  bar r ie rs  and

challenges between the four Delphi

participant categories (academic, NGO,

government practi t ioner,  consultant

practitioners). For example, all categories

apart from academics perceived that

‘scientists undervalue people issues’, and

all  categories apart  from consultant

practitioners were concerned with ‘short

term contracts’ of NRM facilitators.

However, these differences in perception

were largely isolated and not significant

when compared to perennial problems of

under-resourcing that remain a clear issue

for NRM facilitation. Finally, any NRM

facilitation best-practice recipe must

recognise that different NRM issues and

si tuat ions  usual ly  require  d i f ferent

facilitation techniques, and appear to be

largely context-bound.

Acknowledgements

The authors would like to thank the

participants of the Delphi survey for their

time and commitment to the process and

providing valuable insight  into this

interesting field. In no particular order,

thanks goes to Angela Wardell-Johnson,

James Whelan, John Patrick Drinan,

Pascal Perez, Robert Macadam, Anne

Currey, Eliza Dowling, Jenny Crisp, John

Dalton, Megan Tattersal, Nicole Hunter,

Robert Chaffe, Rus Glover, Tammie Reid,

Andrea Johnson, Colma Derlua Monica

Keating, Kate Hadden, Michael Mook

Crothers, Neil Lazarow, Ray Wher, Sandy

Marty, Wayne Barbour, Andrew Huffer,

Anne Jennings, Carla Rogers, Helen Rus,

John McKenzie, Joy Deguara, Margie

Crowther, Peter Box, and Viv McWaters.

References

Abdelhadi, A.W., Adam, H.S., Hassan, M.A.

and Hata T. 2004. Participatory management:

Would it be a turning point in the history of the

Gezira scheme? Irrigation and Drainage,

53(4): 429-436.

Figure 4 Change in agreement across panels for Question 3

Figure 5 The role of facilitation in NRM

Figure 6 Facilitating issues in NRM



186 AUSTRALASIAN JOURNAL OF ENVIRONMENTAL MANAGEMENT—Volume 14

Arnstein, S.R. 1969. A ladder of citizen participation. AIP
Journal, July: 216-224.

Athukorala, K. 1996. Need for gender analysis in strategic

planning for effective water management in Sri Lanka.

International Journal of Water Resources Development, 12(4):

447-459.

Barreteau, O., Garin, P., Dumontier, A., Abrami, G. and

Cernesson, F.  2003. Agent-based facil i tat ion of water

allocation: Case study in the Drome River valley. Group
Decision and Negotiation, 12: 441-461.

Bellamy, J., Smith, T.F., McDonald, G.,Taylor, B., Walker, M.,

Jones,  J .  and Pero, L. 2005. Criteria and Methods for

Mon i to r ing  and  Eva lua t ing
Hea l thy  Reg iona l  P lann ing
Arrangements. Tropical Savannas

Management CRC, Brisbane.

B e r k e s ,  F . ,  M a t h i a s ,  J . ,

Kislalioglu, M. and Fast, H. 2001.

The Canadian Arctic and the

Oceans Act: the development of

par t ic ipa tory  envi ronmenta l

research and management. Ocean
and Coastal Management, 44(7-

8): 451-469.

Blackmore, C. and Ison, R. 2004.

UK Policy Context Case Study
I n t e r i m  S u m m a r y .  O p e n

University, Milton Keynes.

Caddy ,  J .F .  1999 .  F i she r ies

management in the twenty-first

century:  wil l  new paradigms

apply? Reviews in Fish Biology
and Fisheries, 9(1): 1-43.

Chebaane,  M.,  El-Naser ,  H. ,

Fitch, J., Hijazi, A. and Jabbarin,

A .  2 0 0 4 .  P a r t i c i p a t o r y

groundwater  management  in

J o r d a n :  D e v e l o p m e n t  a n d

a n a l y s i s  o f  o p t i o n s .

Hydrogeology Journal, 12(1): 14-

32.

Cleaver, F. 1999. Paradoxes of

p a r t i c i p a t i o n :  q u e s t i o n i n g

par t i c ipa to ry  approaches  to

d e v e l o p m e n t .  J o u r n a l  o f
In terna t iona l  Deve lopment ,

11(4): 597-612.

Commission of the European

Communities. 2001. European
Governance .  A whi te  paper .

Commission of the European

Communities, Brussels. 

Coutts, J., Roberts, K., Frost, F.

and Coutts, A. 2005. The role of
extension in building capacity –

What  works,  and why .  Rural  Industr ies  Research and

Development Corporation publication 05/094, RIRDC, Barton,

ACT.

DEHAA (Depar tment  for  Environment ,  Her i tage and

Aboriginal Affairs). 1997. Coorong, Lake Alexandrina and
Lake Albert Ramsar Draft Management Plan.  DEHAA,

Adelaide.

D’Incao ,  F .  and  Reis ,  E .G.  2002 .  Communi ty-based

management and technical advice in Patos Lagoon estuary

(Brazil). Ocean and Coastal Management, 45(8): 531-539.

Edwards-Jones, S. 1997. The River Valleys Project: A

Participatory Approach to Integrated Catchment Planning and

Table 6 Facilitation activities and their related characteristics considered for outcomes from
the Delphi study



187September 2007

Management in Scotland. Journal of Environmental Planning
and Management, 40(1): 125-142.

Fernald, A. 1998. Participatory approach to small community

environmental problem assessment: Water resource examples in

the Caribbean. International Association of Hydrological
Sciences, 253: 267-273.

Flint, C.G. and Luloff, A.E. 2007. Community Activeness in

Response to Forest Disturbance in Alaska. Society and Natural
Resources, 20(5): 431-450. 

Gokhale, A. 2003. Participatory approach ensures project

sustainability. Water and Wastewater International, 18(2): 33-

33.

Gray, P.C.R. and Wiedemann, P.M. 1999. Ways out of the

sewage sludge dilemma: Connecting administrative and

participatory decision making. Urban Ecosystems, 3(2): 163-

178.

Hare, M. and Pahl-Wostl, C. 2002. Stakeholder Categorisation

in Participatory Integrated Assessment Processes. Integrated
Assessment, 3(1): 50-62.

Harvey, G., Loftus-Hills, A., Rycroft-Malone, J., Titchen, A.,

Kitson, A., McCormack, B. and Seers, K. 2002. Getting

evidence into practice: The role and function of facilitation.

Journal of Advanced Nursing, 37(6): 577-588.

Hasson, F., Keeney, S. and McKenna, H. 2000. Research

guidelines for the Delphi Survey technique. Journal of
Advanced Nursing, 32(4): 1008-1015.

Hegarty,  A. 1997. Start  with what the people know: a

community based approach to integrated coastal  zone

management. Ocean and Coastal Management, 36(1-3): 167-

203.

Hess, G.R. and King T.J. 2002. Planning open spaces for

wildlife I. Selecting focal species using a Delphi survey

approach. Landscape and Urban Planning, 58: 25-40.

Hoang Fagerström, M.H., Messing, I., Wen, Z.M., Trouwborst,

K.O., Xu, M.X., Zang, X.P., Olsson, C. and Andersson, C.

2003. A participatory approach for integrated conservation

planning in a small catchment in Loess Plateau, China. Catena,

54(1-2): 271-288.

Hofmann, N. and Mitchell, B. 1998. The RESPECT model:

evolving decision-making approaches in water management.

Water Policy, 1(3): 341-355.

Johnson, N., Ravnborg, H.M., Westermann, O. and Probst, K.

2002. User participation in watershed management and

research. Water Policy, 3(6): 507-520.

Jorge, M.A. 1997. Developing capacity for coastal management

in the absence of the government: a case study in the Dominican

Republic. Ocean and Coastal Management, 36(1-3): 47-72.

Kendall, M.G. and Gibbons, J.D. 1990. Rank correlation

methods, 5th edn. Edward Arnold, London.

Korfmacher, K.S. 2001. The politics of participation in

watershed modeling. Environmental Management, 27(2): 161-

176.

La Jeunesse, I., Rounsevell, M. and Vanclooster, M. 2003.

Delivering a decision support system tool to a river contract: a

way to implement the participatory approach principle at the

catchment scale? Physics and Chemistry of the Earth, Parts

A/B/C 28(12-13): 547-554.

Lane, M. 2001. Affirming new directions in planning theory:

co-management of protected areas. Society and Natural
Resources, 14(8): 657-671.

Lee, K.N. 1993. Compass and Gyroscope: Integrating Science
and Politics for the Environment. Island Press, Washington.

Lemos, M.C. and de Oliveira, J.L.F. 2004. Can Water Reform

Survive Politics? Institutional Change and River Basin

Management in Ceara, Northeast Brazil. World Development,
32(12): 2121-2137.

Maaren, H. and Dent, M. 1995. Broadening participation in

integrated catchment management for sustainable water

resources development. Water Science and Technology, 32(5-

6): 161-167.

Mburu, J. and Birner, R. 2007. Emergence, Adoption, and

Implementation of Collaborative Wildlife Management or

Wildlife Partnerships in Kenya: A Look at Conditions for

Success. Society and Natural Resources, 20(5): 379-395.

Milbrath, L.W. 1989. Sustainable Society: Learning Our Way

Out, SUNY University Press, New York.

MDBC (Murray-Darling Basin Commission). 2001. Integrated
Catchment Management in the Murray-Darling Basin 2001-
2010. Murray-Darling Basin Ministerial Council.

Mustajoki, J., Hämäläinen, R.P. and Marttunen, M. 2004.

Participatory multicriteria decision analysis with Web-HIPRE: a

case of lake regulation policy. Environmental Modelling and
Software, 19(6): 537-547.

NECMA (North East Catchment Management Authority). 2000.

Regional Management Plan. NECMA, Wodonga, Victoria.

Okoli, C. and Pawlowski, S.D. 2004. The Delphi method as a

research tool:  An example,  design considerat ions and

applications. Information and Management, 42: 15-29.

O’Riordan, T. and Ward, R. 1997. Building trust in shoreline

management: creating participatory consultation in shoreline

management plans. Land Use Policy, 14(4): 257-276.

Pahl-Wostl, C. and Hare, M. 2004. Processes of social learning

in integrated resources management. Journal of Community and
Applied Social Psychology, 14(3): 193-206.

Poitras, J., Bowen, R. and Wiggin, J. 2003. Challenges to the

use of consensus building in integrated coastal management.

Ocean and Coastal Management, 46: 391-405.

Porto, M., Porto, R.L.L. and Azevedo, L.G. 1999. Participatory

approach to watershed management: the Brazilian system.

Journal of the American Water Resources Association, 35(3):

675-683.

Reis, E.G. and D’Incao, F. 2000. The present status of artisanal

fisheries of extreme Southern Brazil: an effort towards

c o m m u n i t y - b a s e d  m a n a g e m e n t .  O c e a n  a n d  C o a s t a l
Management, 43(7): 585-595.

Reynoso, L. 2000. Towards a new water management practice:

experiences and proposals from Guanajuato state for a



188 AUSTRALASIAN JOURNAL OF ENVIRONMENTAL MANAGEMENT—Volume 14

participatory and decentralized water management structure in

M e x i c o .  I n t e r n a t i o n a l  J o u r n a l  o f  W a t e r  R e s o u r c e s
Development, 16(4): 571-588.

Samad, M. and Vermillion, D. 1999. Assessment of the impact

of  par t ic ipatory i r r igat ion management  in  Sr i  Lanka.

International Journal of Water Resources Development, 15(1):

219-240.

Schmidt ,  R.C.  1997.  Managing Delphi  Surveys Using

Nonparametric Statistical Techniques. Decision Sciences, 28(3):

763-774.

Smith, T.F. and Lazarow, N.S. 2004. Social Learning and the

Adaptive Management Framework. Journal of Coastal
Research, SI 39.

Smith, T.F. and Thomsen, D.C. 2005. Coastal Management

Trends in the Asia-Pacific Region, Water, 32 (1).

Stave, K.A. 2003. A system dynamics model to facilitate public

understanding of water management options in Las Vegas,

Nevada. Journal of Environmental Management, 67: 303-313.

Tanaka, Y. and Sato, Y. 2003. An institutional case study of

Japanese Water Users Association: towards successful

participatory irrigation management. Paddy and Water
Environment, 1(2): 85-90.

Tesfai, M. and Graaff, J. 2000. Participatory rural appraisal of

spate irrigation systems in eastern Eritrea. Agriculture and
Human Values, 17(4): 359-370.

Tippett, J. 2005. The value of combining a systems view of

sustainability with a participatory protocol for ecologically

informed design in river basins. Environmental Modelling and
Software, 20(2): 119-139.

Turner, R.K. 2000. Integrating natural and socio-economic

science in coastal management. Journal of Marine Systems,

25(3-4): 447-460.

Turoff, M. and Hiltz, S.R. 1996. Computer Based Delphi

Processes, In: Adler, M. and Ziglio, E. (eds) Gazing into the
Oracle: The Delphi Method and Its Application to Social Policy
and Public Health, Jessica Kingsley Publishers, London.

van der Helm, R. 2003. Challenging futures studies to enhance

EU’s participatory river basin management. Physics and
Chemistry of the Earth, 28(12-13): 563-570.

Versfeld, D.B. 1995. Participatory catchment management - an

oppor tun i ty  fo r  Southern  Afr ica .  Water  Sc ience  and
Technology, 32: 145-151.

Wenger E. 1998. Communities of Practice – Learning, Meaning
and Identity. Cambridge University Press, Cambridge.

Welp ,  M.  2001.  The use  of  decis ion  suppor t  tools  in

participatory river basin management. Physics and Chemistry of
the Earth, Part B: Hydrology, Oceans and Atmosphere, 26(7-

8): 535-539.

Wondolleck, J.M. and Yaffee, S.L. 2000. Making Collaboration

Work:  Lessons  f rom Innovat ion  in  Natura l  Resource

Management. Island Press, Washington D.C.

Yercan, M. 2003. Management turning-over and participatory

management of irrigation schemes: a case study of the Gediz

River Basin in Turkey. Agricultural Water Management, 62(3):

205-214.

Yildirim, Y.E. and Cakmak, B. 2004. Participatory irrigation

management in Turkey. International Journal of Water
Resources Development, 20(2): 219-228.

Zayac, J.L., Farrell, A.E. and Brennan, W.E. 2002. Turning

right from the wrong lane. Water Environment and Technology,

14(12): 62-67.

Zyl, F.C. 1995. Integrated catchment management: is it wishful

thinking or can it succeed? Water Science and Technology, 32:

27-35.



189September 2007

Appendix A Percentage votes for responses across panels for all 3 questions explored – Items with percentage votes below 10%
have been omitted

Question 1: What are the current challenges and barriers which you face when facilitating within NRM?
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Question 2: What do you consider are the current challenges and barriers for scientists and modellers working together with
facilitators within NRM?
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Question 3: What do you consider to be the ingredients for successful facilitation within NRM?




