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ABSTRACT
In September 2013, the seven agencies that comprise the New Zealand Natural Resources
Sector agreed a process to analyse and develop strategic advice from a sector, rather than
agency, perspective. A group model building workshop (using the qualitative system
dynamics approach to systems thinking) was held in November 2013, with the following aim:
Map the wider environmental system that the natural resources sector operates within and
better understand the linkages between land, freshwater and marine systems. To achieve the
proposed aim, the workshop was split into three groups that each looked at each sub-system
(land, freshwater and marine) to make the approach achievable in a day. The groups met
subsequently to refine their work. The systems maps that emerged from this process, together
with a climate system map, were subsequently combined to form an integrated systems map
covering the wider environmental system in New Zealand. This map was subsequently
analysed for feedback connections and leverage points within the system. This paper provides
a preliminary discussion of group model building workshops.
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INTRODUCTION
In September 2013, the seven agencies that comprise the New Zealand Natural Resources
Sector agreed a process to analyse and develop strategic advice from a sector, rather than
agency, perspective.
In November 2013, a workshop, the first of a series, was held to begin the analytical inquiry
using causal loop diagrams as part of a systems thinking approach. This paper provides a
brief background to the Natural Resources Framework in New Zealand (MfE, 2013), sets out
the methodology, the workshop and post workshop activities, and offers some reflections on
the processes used. Some of the resultant systems maps are included, as are some images of
the workshop process. The system maps helped set the boundaries of the analysis and
subsequent workshops and are just one input of a number into the overall process.
The final version of this paper is likely to be of interest to systems thinking and group model
building practitioners, as it will provide some preliminary reflections on a participative
process with participants that had little or knowledge of using causal loop diagrams.

BACKGROUND
The Natural Resources Framework (MfE, 2013) was used to structure the wider project work
that this participatory process sits within. The Framework emphasises systems, people’s
behaviour, the importance of taking a medium/long term approach, and explicitly identifying
tradeoffs, gaps, uncertainties and assumptions. Its purpose is to support the creation of robust
and resilient policy that promotes effective stewardship of natural resources in New Zealand
(Hearnshaw et al, 2014).
Consistent with understanding a problem within the context of its containing whole (Ackoff,
1999), the framework represents a form of systemic thinking using an integrative approach to
structure and help inform analysis. Figure 1 shows the four stages of integrative thinking in
the framework.
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Figure 1: Integrativ
ve Thinkin g and the Natural
N
Resources Fraamework

Source:: Adapted from
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Martin
n and Austenn (1999), Ministry
M
for the Environnment, 2013
3, Fig 2,
p9.
The woorkshops ouutlined in th
his paper rellate to the first
f
of the four analyttical compo
onents in
the fram
mework (F
Figure 1); the ‘Reveall’ componeent. The Reeveal compponent is laargely a
descripttive exerciise to un
nderstand tthe relation
nships bettween andd within a wider
environnmental systtem that inccludes sociaal and bioph
hysical systtems. For tthe purposes of this
project,, the wider environmen
ntal system
m was equateed with the operating eenvironmen
nt of the
seven nnatural resouurce sector agencies.
a
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The causal loop diagram approach was chosen as it had been trialled before and it offers a
practical way for participants to make connections and sense of complex policy areas across
differing disciplines and perspectives.

METHODOLOGY
Systems thinking, involving group model building (e.g. see Richardson et al., 1994;
Richardson & Andersen, 1995; Vennix, 1993; Vennix, 1996; Vennix et al., 1997; Rouwette
& Vennix, 2006; Scott et al., 2013), embraces a range of facilitating processes, by which
stakeholders are encouraged to describe an issue or organised structure in terms of sub-issues
and significant features. The general methodological approach used for this study is called
systems thinking (e.g. see Senge, 1990; Sterman, 2000; Maani and Cavana, 2007) using the
qualitative system dynamics approach (e.g. see Wolstenholme and Coyle, 1983; Vennix,
1996; Coyle and Alexander, 1997; Wolstenholme, 1999; Cavana et al, 1999 & 2007).
Briefly, the chosen methodology was to use systems thinking, in the form of causal loop
diagrams, to understand the wider environmental context of the NRS, in keeping with the
Reveal component of the Natural Resources Framework (MfE, 2013). The diagrams and
approach are to be used as an input into the wider analytical process of the Natural Resources
Framework. The diagrams are being used to identify the boundaries of the work and identify
linkages between systems, as well as identify particular areas of interest to investigate further
using the framework.
Sixteen participants from the seven agencies attended the workshop. Six weeks before the
scheduled workshop, a systems specialist (ie the 1st co-author) was engaged to lead the causal
loop diagram component of the workshop. The following aim was set and the content agreed
the week before the workshop:
Map the wider environmental system that the natural resources sector operates within
and better understand the linkages between land, water and marine systems
The wider environmental system could have been mapped a number of ways. To achieve the
proposed aim, the work was split into three groups that each looked at a three sub systems
(land, freshwater and marine) to make the approach achievable in a day. A decision to split
the system into three was a pragmatic choice so that participants could build on their
knowledge in a novel way that was consistent with a systems thinking approach.
Each group was to substantially complete a system, before peer reviewing the other systems
and suggesting changes where needed. A volunteer from each group was to stay at the
original table to describe the system to the next group and take notes, as required, ensuring
that the system could be understood by all. By the end of the individual group work, each
group would have seen all the system maps, as well as any subsequent changes to the initial
map. The workshop was to conclude with a final session that brought together the three maps
to physically link the maps into a 3-D representation of the wider environmental system.
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The Woorkshop actiivities
The woorkshop beggan with a short introoduction on
n the NRS and the conntext for th
he day’s
work, nnoting an am
mbitious ag
genda for thhe day. Paarticipants then introduuced themseelves by
names only (not agency) an
nd briefly sset out wh
hat they waanted from
m the day. A short
introducction to syystems think
king and caausal loop diagrams was
w providded by the systems
specialiist before thhe group wo
ork on each system com
mmenced. Each
E
group w
was facilitaated by a
person from a diffe
ferent agency and the syystems speccialist was available
a
ass an expert resource
r
to all thhe tables thrroughout thee day.
Each paarticipant reeceived a paack that hadd a detailed agenda, Q&
&As, a one pager that outlined
key conncepts and some tips, an examplee climate sy
ystems diag
gram, as weell as more detailed
examples on causaal loop diag
grams for laater use. Parrticipants were
w pre-asssigned to eaach table
to ensuure that therre was expeertise on a system fro
om a range of agency perspectivees. Each
table w
was set up beforehand
d with papper, post itss, pens, an
nd additionaal example system
diagram
ms. Each grooup had two
o working ssurfaces avaailable - a wall
w (or winddow) and th
he group
table - to undertakke the work
k. In additioon, there was a commeents area, w
where people could
post com
mments on either the content
c
or prrocess durin
ng the day.
Each grroup chose their
t
own boundaries aand the scale/detail of the
t map. Maaps for each
h system
were coompleted on
o the day to be capttured later on ‘Vensim
m’ (Ventanna Systems, 2002).
Picturess were also taken throu
ugh the dayy capturing the
t process from the innitial brainsstorming
of concepts, to the clustering and
a producttion of the variables
v
forr the final syystems map
ps.
Figurre 2: Photog
graph of th
he Freshwa
ater group at
a the Worrkshop
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arent that we would
Althouggh we starteed on time,, by the endd of the first session it was appar
have diifficulty in keeping to the workshhop agendaa. By morning tea we were half an hour
behind, and while we tried to
o catch up, in the end
d we decideed to abanddon the peerr review
processs. Instead, we
w focussed
d on each ggroup’s system in morre detail beefore conven
ning the
whole ggroup and going throu
ugh each diiagram – in
n terms of both contennt and imp
pressions
from ussing the sysstems thinkiing approacch. Most paarticipants acknowledg
a
ged that it had
h been
difficultt at times and
a some accknowledgeed that at tim
mes they weere dubiouss the work could
c
be
completted. Each group
g
identiified a num
mber of link
king points between the
he systems maps
m
on
the dayy (eg see Figure
F
3). In
I addition,, a numberr of variables were shhared and provided
p
additionnal opportuunities to lin
nk the diagrrams. Particcipants subssequently w
worked on th
he maps
to refinne them. Thhe linking of
o the threee maps wass not complleted on thee day and is being
completted using thhe linkage points
p
identiified at the workshop.
w

Figu
ure 3: Fresh
hwater Systtem Map produced
p
att the Workkshop
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Post workshop activities
The day after the workshop, participants were emailed the images of each system map and
thanked for their help.
The system maps were transcribed into an electronic form (using the Vensim simulation
software package) for people to review and comment on before the next two hour session in
mid-December. Individual maps were then analysed to identify key nodes and system loops
to investigate the influence of people’s behaviour, in line with the natural resources
framework’s approach.
System maps have been prepared for the freshwater, marine, land and climate subsystems of
the New Zealand natural resources sector system. Linkages between systems offers a unique
perspective into the wider environmental / NRS system as a whole, as distinct from the
particular system characteristics of individual systems or agencies. Linkages between these
subsystem maps are currently being analysed and will be reported in a subsequent paper.

REFLECTIONS & LESSONS LEARNT FROM THE WORKSHOP
Although the workshop did not achieve the full aim, it did achieve most of the work needed
to bring the analysis together in a way that can fulfil the aim within the required time frame.
The workshop could have been lengthened, however, energy and enthusiasm was beginning
to fall and instead an additional two hour session was scheduled to complete the work. As
with much of the work within the NRS, the work was difficult and demanding at times,
reflecting the complexity of environmental policy in general. This should be no surprise and
there is unlikely to be any one tool that will offer a simple solution.
The workshop highlighted a number of areas that worked well and a number of
improvements that could be made to the process and content. Overall the workshop was
ambitious but largely successful with a better picture now available of the wider context that
the NRS operates within, as opposed to individual agencies. The 3-D representation of the
environmental system is a novel and hopefully useful construct for future communication
across the sector. No comments were received on the day, although people indicated later that
they found the workshop useful. More details on things that worked or didn’t work so well
will be outlined in a further paper.

CONCLUSIONS
The use of causal loop diagrams is a sound tool for investigating environmental systems and
getting a shared understanding of the systems amongst a range of individuals with different
perspectives. The process should be well designed and if a one day approach is used then the
simplified process used on the day for this workshop rather than the one designed for the day
should be investigated.
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Using an independent systems specialist to manage any subject area, agency or programme
tensions that could have the potential to affect the process or workshop outcome(s) is very
useful. Emphasising the sectoral, rather than agency approach to the work, provided a broad
foundation for fully exploring the issues without being constrained by existing programmes.
However, there is a need to ensure that each agency is fairly represented to avoid the
perception of potential biases.
Having a range of perspectives is necessary to getting a good product and it is the quality of
the interactions between people rather than quantity of the people at the workshop that is
critical to the success of the day.
The system maps represent a view of a group of people at a specific point in time – as such
they are not ‘right’ or ‘wrong’. This can be difficult for highly analytical people who seek
the ‘right’ answer. In some groups, subsequent significant reworking of the maps by
individuals did not have support from the wider group, as the new map was not seen as a
legitimate representation of the group’s work. In this instance, the group reverted to refined
versions of the original system map.
Finally we would like to emphasise that this systems mapping project has not yet been
completed, as we have yet to finalise the linkages and connections between the four natural
resource sub-systems we were considering: land, freshwater, marine and climate systems in
New Zealand. This additional work will be reported in a subsequent paper.
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