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ABSTRACT 

The actions of people coming together to govern common pool resources are guided 
and governed by formal and informal rules. The impacts of these rules as they play 
out are structured according to social networks that describe how people are related to 
each other. Knowing the structure of a social network is critical because structure 
affects function, and can inform about the capacity a community has for: (a) being 
able to pass information through the network, (b) seeking out and hearing new and 
innovative ideas, (c) being able to act on new and innovative ideas, and (d) adjusting 
and being able to adjust to new and changing rules in light of changing circum-
stances. This paper explores the application of network theory to the governance of 
common pool resources through two examples. Useful hypotheses are generated that 
enable a respecification of management and distributive issues, as well as the 
rigorous definition of critical procedural issues for the governance of common pool 
resources. 

Introduction 

People in communities interact with each other and with the natural systems surrounding and 
supporting them in ‘social-ecological systems’. Communities can be defined in different terms 
and at different scales. ‘Community’ in this paper means a group of people engaged in a similar 
activity or with a characteristic that identifies them as having similar interests within a defined 
region. For example, cotton farmers, recreational fishers, and members of an Aboriginal language 
group could make up the sub-communities of a larger community of people living and working in 
the catchment area of a river system. Complex systems theory tells us that the way in which the 
elements of a system, for example, the people in a community, are connected together governs 
the dynamics and functions of that system. The connective structure of communities is defined 
structurally by the social networks that describe who relates to whom about what, and is defined 
operationally by the formal and informal rules that guide and govern people’s behaviour and that 
pass from person to person through a network. 

The collective management and governance of common pool resources emerges from interactions 
between people linked in communities. There are formal and informal rules governing each 
particular resource or situation, some of which will be based on cultural or social norms and 
some of which will be laid out by organisations, legislation, or government departments. For 
example, legislation or regulations about the management of weeds along riverbanks will guide 
how farmers manage their properties; norms about the latest water use technology are passed on 
from neighbour to neighbour over the fence, or through the local industry newsletter; cultural 
rules based on kinship relationships will guide how government funding and welfare programs 
are distributed among and between communities on remote Aboriginal settlements. The dynamics 
and functions of a community that is collectively managing its resources are ‘emergent’ human 
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behaviours, meaning that they are often only observable at the community level, rather than in 
each individual. 

Observing and analysing emergent behaviours is difficult. Complex systems exhibit nonlinearity, 
irreversibility and emergence. Foster states that “complex systems theory is, essentially, a body 
of theory about connections” (2003, p. 3). In contrast to a simple system, where the impacts of a 
change are immediate in space and time, the dynamics of a complex system involve impacts that 
are spatially and temporally varied and often unpredictable. A range of conventional 
assumptions, for example, that of the ‘rational actor’, and tools, for example, determination of 
equilibria and optimisation, may no longer be adequate for the sorts of questions being asked 
about emergent human behaviour and interactions with social-ecological systems (Foster, 2003; 
Holland, 1995). 

The research frontier in this area combines biology, economics, psychology, institutional theory, 
evolutionary ecology, ecosystem dynamics, complex systems theory, and information science to 
first, understand the diversity of individual motivation and decision making; second, analyse 
emergent human behaviour and strategies in complex adaptive systems; and third, identify 
strategies for improving collective management and governance of social-ecological systems 
involving uncertain and potentially irreversible thresholds. This is taking place in two main fields 
of research: empirical experiments that explore the behaviour of individuals and small groups 
making decisions in different types of situations, and complexity modelling approaches that 
analyse system dynamics and outcomes emerging at the community or society level. Both are 
driven by advances in computing power that allow new forms of analysis, such as game theoretic 
analysis, network theory, and multi-agent modelling. 

This paper explores the potential for network theory to aid understanding of the interactions 
between institutional arrangements, individual decisions and environmental and social outcomes 
in identifying strategies for improving the collective management and governance of social-
ecological systems. This is done through a general review and then application to two case 
studies. Network theory enables quantitative analysis of the role of network structure in shaping 
interactions between people and how these interactions percolate through a social network and 
impact on resource use and management. As such, network theory facilitates description of the 
pathways through which the rules embedded within institutions must pass as they move from 
individual to individual, and the implications of this for the spread of information and for the 
ability of a social network to adapt and innovate. 

First, we define the broader goal towards which this research will contribute as that of enhancing 
adaptive governance to ensure ecologically and socially sustainable development. Second, we 
describe network theory, its potential and limitations. Third, we examine the use of network 
theory in identifying strategies for improving the collective management and governance of 
social-ecological systems. Fourth, we explore the resulting hypotheses about the institutional 
arrangements that are capable of improving: (a) the collective management and governance of 
water resources in a tropical savannas social-ecological system, and (b) the effectiveness of 
welfare programs specifically targeted at Aboriginal people on remote settlements. The final 
section concludes with a discussion of future directions. 

Enhancing adaptive governance for ecologically and socially sustainable development 

Ecologically and socially sustainable development refers to the reproduction through time of 
whole social-ecological systems and the functions that are essential to their continued capacity to 
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create well-being through time. These functions include the ecological functions of regulation, 
habitat provision and the production of natural assets and ecosystem services, the social functions 
of access to education, social interaction and opportunities for self actualisation, and the 
economic functions of the production and distribution of goods and services for the satisfaction 
of wants and needs and the provision of gainful employment. 

The maintained performance of these essential functions through time is critically affected by the 
ways in which humans structure their interactions with each other in response to changes in 
economic, environmental or social conditions, usually in response to conflicts between uses, user 
groups and values. Inappropriate or maladaptive institutions guiding these interactions are often 
the root cause of most of the environmental or social problems that inhibit the functionality and 
reproducibility of healthy social-ecological systems. Indeed, some would say there are no such 
problems, only inappropriate social responses to tensions in our circumstances and our 
aspirations (see, for example, Berkes et al., 2003; Ostrom, 1990). 

Adaptive governance is a key feature of healthy and resilient social-ecological systems. It refers 
to the ability of communities to adjust and adjust to the rules and institutions that govern 
individual and group behaviour in light of changing circumstances, including changes in 
information, preferences and technologies (Dietz et al., 2003). ‘Better’ connections between 
people and communities are often hypothesised as providing better opportunities – for 
communication, for innovation, and for sustainable outcomes, for example, all of which are key 
features of adaptive governance. The contribution of network theory to: (a) understanding how 
the structure of social networks influences emergent behaviours, (b) understanding what ‘better 
connections’ look like, and (c) defining the connective features of communities with enhanced 
adaptive governance, will now be explored.  

The potential and limitations of network theory for understanding emergent  
human behaviour 

Network theory provides insight into how the way in which humans are connected to each other 
in a community affects the dynamics and functioning of that community. Based on the 
mathematics of graph theory, the science of networks has at essence two fundamental building 
blocks: elements and connections, also known as components and linkages, or nodes and edges. 
A graph can be used to represent different types of networks where elements, for example, people 
or organisms, are connected to each other in different ways, for example, in clusters of people 
connected via a central person, or as a core central cluster of people with a few individuals 
connected weakly at the edge. What is of interest is the particular way in which the elements of a 
network are connected to each other, how these connections change through time, and the 
dynamics that this connective structure (and change in connective structure) give rise to. 

The motivation for characterising the structure of a network is the fact that structure always 
affects function: “for instance, the topology of social networks affects the spread of information 
and disease, and the topology of the power grid affects the robustness and stability of power 
transmission” (Strogatz, 2001, p. 268). Spread of information and disease, and the robustness and 
stability of processes are examples of emergent properties that can arise from interactions 
between elements of particular networks. The importance of network structure for a variety of 
social processes has been demonstrated in several domains, including interpersonal influence 
(Friedkin, 1998), the spread of disease (Klovdahl, 1985; Kretzschmar & Morris, 1996), and 
information diffusion (Valente, 1995). The network perspective is thus an important mode of 
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analysis for understanding adaptive governance because it acknowledges that the structure of 
human interactions affects how rules and rule changes percolate throughout a system. 

For any given group of people, many networks can be drawn to describe the many different 
features and types of interaction of that group. For example, a communication network can be 
drawn that describes farmers in a catchment who communicate with each other about a particular 
subject, like new water use technology; or a welfare distribution network can be drawn that 
describes who receives a particular resource from who on a remote Aboriginal settlement. 
Generally speaking, “a network defines a set of nodes or actors (individual, aggregate or mixed) 
and how they are related or linked to each other under specific, more or less stable mechanisms” 
(Boudourides, 2002, p. 2). The things exchanged through the network can include material or 
informational resources, such as goods, money, information, services, social or emotional 
support, trust, or influence (idem.). 

The structure of the network can reveal information about: (a) which people are hubs and may 
mediate or have significant influence over discussion and outcomes, (b) which people are brokers 
that connect sub-groups together and may be critical for passing information through the whole 
network, (c) what proportion of actors in the network are connected to each other (which is 
sometimes seen as a measure of social capital), (d) how quickly information passes through the 
network, and (e) how many people the information will have to pass through before reaching 
certain others. All of these examples have a role in describing emergent features of the group of 
people that can only be identified and defined at the group rather than the individual level. They 
are dynamics on the network. 

Tracking how a particular network changes through time can also reveal emergent features. 
These are dynamics of the network and, when coupled with the assessment of environmental and 
social indicators, can reveal how different network structures and sizes can impact on adaptive 
governance. For example, larger networks may be less capable of self-organising to sustainably 
govern common property resources (Baland & Platteau, 1996; Wade, 1988), and groups of 
people with clearly defined boundaries may be more capable (Ostrom, 1990; Wade, 1988). 

The network approach can, however, miss a lot of the richness brought by an examination of the 
details. Networks can only be drawn for one type of interaction at a time. Watts (2003) warns that 
a purely structural theory can be misleading, and that theories of behaviour and dynamics are 
required to interpret the network theoretic approach. He also points out the difference between 
dynamics of the network and dynamics on the network in that while single events can impact the 
structure of the network, they can also affect the pattern of activity on the network (ibid., p. 55). 
Network theory does, however, enable the formulation of some hypotheses about the institutional 
arrangements that can help achieve ecologically and socially sustainable development through 
enhancing the likelihood of adaptive governance. 

Insights from network theory into pathways and ‘better connections’ 

Network theory facilitates description of the pathways through which pieces of information, for 
example, new rules, pass as they move from individual to individual, and the implications of this 
for: (a) the spread of information and knowledge through a network, and (b) the ability of a social 
network to adapt and innovate. Network theory can also help us understand how certain rules 
percolate through a community to become a shared norm or strategy. Maps of networks can be 
used to answer questions critical to building communities with the capacity to adaptively govern 
common pool resources, such as: “who are playing leadership roles in the community? Who is 
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not, but should be? Who are the experts in the area? Who are the mentors that others seek out for 
advice? Who are the innovators? Are ideas shared and acted upon? Are any key connections 
missing?” (Krebs & Holley, 2002, p. 2). 

Network theory has long been applied to business communities and to discovering the structures 
that best enable innovation and development in organisations, industries and regions. Findings 
from research  reveal that, without conscious management or interference, networks will form 
based on two main driving forces: (a) birds of a feather flock together, and (b) those close by, 
form a tie (see reviews in McPherson et al., 2001; Robins et al., 2001). What this results in is 
“many small and dense clusters of people or organisations with little or no diversity” (Krebs & 
Holley, 2002, p. 5). All members in a cluster know the same things and know very little about 
other clusters. There is little scope for new ideas through cross-fertilisation across clusters. 

The positive function of network theory and analysis is often accompanied by the more 
normative function of understanding the most effective network structures for the achievement of 
organisational goals. To avoid the ‘natural’ emergence of small and dense clusters as described 
above, networks can be actively managed. The following sections summarise findings about the 
network structures and features that can maximise the potential for productivity and innovation, 
and how this might apply to maximising the capacity communities have to adaptively govern 
common pool resources. As with the health of business communities, the characteristics of 
information flow, innovation and network redundancy are considered necessary components in 
the successful adaptive governance of common pool resources; in terms of the role such features 
play in enabling communities to adjust and adjust to the rules and institutions that govern human 
behaviour in light of changing circumstances. 

Key players in the network 

Network analysis can reveal the implicit roles that certain nodes, being people, organisms or 
organisations, play within a network. Those nodes with the most direct connections in the 
network are called ‘connectors’ or ‘hubs’. These nodes are very active, but not necessarily better 
off through having so many connections. Hubs may only be connected to those in their cluster, 
i.e., they connect those who are already connected to each other. The more important role that 
hubs can play is to connect the otherwise unconnected. For example, hubs that connect two or 
more clusters are called ‘brokers’. The weak connections between clusters of densely connected 
individuals are called ‘structural holes’ and brokers play a critical role in filling them (Burt, 
1992). These nodes have a high degree of ‘betweenness’ and can be very powerful in that they 
have great influence over what flows through the network. However, they can also be points of 
vulnerability in that their impairment or removal could have significant impact on the integrity of 
the whole network and its functional ability unless there is some redundancy at those points 
(Albert et al., 2000). Social network redundancy can be built through skill sharing, capacity 
building, tacit knowledge and technological solutions (Kaghan & Bowker, 2001). 

Nodes that are closely connected to all others in the network (i.e., are only a few people away 
from everyone else in the network) are in an excellent position to monitor the information flow in 
the network because they have the best visibility over the whole network. Nodes that connect 
their group to others are called ‘boundary spanners’ and are well-positioned to make use of the 
ideas and information flowing in other clusters. Similarly to the notion of ‘the edge’ in 
permaculture, where the volume of garden edge is maximised to gain the biodiversity benefits of 
genetic and functional variety, boundary spanners can combine the ideas and knowledge of 
different clusters to maximise potential for innovation. ‘Peripheral players’ often appear at the 
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edges of the whole network and are assumed to be relatively unimportant. However, these nodes 
are often connected to other clusters or networks that are not yet mapped and can be important 
resources for new information only available from outside the community or settlement. 

Another key role that emerges over time and that often needs to change over time to maintain the 
sustainability of the network is that of the ‘network weaver’ (Krebs & Holley, 2002). The weaver 
is critical to vibrant community networks at all stages of their growth and development, and the 
effectiveness of this role is dependant on the player having a particular set of personal skills. 
Initially, communities start out as a series of sub-community clusters that are not necessarily 
connected, but that begin to come together around common interests or goals. The weaver 
actively creates new interactions between clusters to form a ‘hub and spoke’ model, where the 
weaver is the hub and often has external links to other networks through which it can bring in 
resources and ideas. Everything is dependent on the weaver during this time. 

The separate clusters often cannot remain separate for long in this situation. Through the weaver, 
connections are made between clusters based on common interests or potentially useful 
collaborations. Not all between-cluster connections will be successful, but this is not necessary. 
The hub and spoke model needs to now change to take pressure from the weaver and to disperse 
the network weaving role to other nodes. Network building and leadership training is important at 
this stage as other nodes become hubs because the more connections that don’t include the 
weaver, the more resilient the community will be. The old connections to the initial weaver still 
exist; while they are now weaker and more dormant they are still able to be reactivated as 
required. The weaver’s role now transforms into that of facilitator as they pass on their network 
building skills to the other hubs. This aids the transition “from a fragile single-hub topology to a 
more robust multi-hub topology” (ibid., p. 11). 

Throughout this process, the main role of a hub or weaver is to pass on information, and to enable 
innovative collaborations – of people and of ideas. Innovation and the easy flow of information 
are critical to adaptive governance in multi-stakeholder communities. Networks with short path 
lengths and strong emergent leadership, such as weavers, have high correlations with adaptability 
(ibid., p. 4). Knowing who is a hub or weaver is important for focusing influence over the 
network: “influencing a small number of well-connected nodes often results in better outcomes 
than trying to access the top person or calling on random players in the policy network” (ibid., 
pp. 2-3). 

Nature and strength of connections  

The nature of the information flow or influence that defines the relations between nodes is critical 
in governing whether a community group will be able to adaptively govern their common pool 
resource. Insights from rural development literature comment on the quality of connections 
between agents, and how this quality will impact on how agents connect with, and perceive, 
natural systems. Mahanty (2002) discusses the need for networks enabling negotiation between 
actors at the same and different levels of the system. The connections between people need to be 
of a certain quality (imbued with goodwill and trust) before negotiation can be meaningful and 
useful. Murdoch (2000) writes of how connections that enable the free flow of knowledge further 
enable flexibility in terms of responsiveness to system changes and allow value and value-added 
to remain within regional economies. Murdoch also discusses how networks can encourage 
learning and innovation by being based strongly in mutual knowledge, collaboration and trust and 
embedded within local cultures and social structures.  
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One type of connection that has received a lot of attention is the ‘weak tie’. Weak ties are loose 
connections between agents that are not as frequent, intense or resilient as stronger connections. 
They “are more likely to link members of different small groups than are strong ones” 
(Granovetter, 1973, p. 1376) and thus play a critical role in passing information through a 
network because they often exist between clusters:  

Weak ties are also important in innovation. New ideas are often discovered outside the 
local domain. To get transformative ideas you often have to go outside of your group. 
Two very diverse groups that have threads in common can often help each other with 
these transformative ideas. A successful formula for creating ties for innovation is to find 
other groups that are both similar and different to your own. Similarity helps the 
communication and building of trust, while diversity presents new ideas and perspectives 
for possible combination into new products and services. (Krebs & Holley, 2002, p. 12) 

While strong links can be erased without much effect – because there is likely to be another node 
nearby to provide another link – weak ties play an important role in enabling effective social 
coordination because they allow requests, information and influences to spread relatively easily 
across networks. 

Network structure and path length 

Common wisdom about human networks suggests that long communication paths lead to slow 
processing and distorted information. One network structure that seems to have captured the 
public’s imagination, and that has been charged with being able to mitigate this problem is the 
‘small-world’ network. This network takes the form of a ‘ring lattice’, where nodes are connected 
to their closest neighbours such that the network forms a ring. Some connections are then re-
wired with a certain probability (Fig. 1). The result is a network where most nodes are still 
connected to their nearest neighbours, but some are now connected to nodes further away or on 
the far side of the ring (Watts & Strogatz, 1998). 
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Figure 5  Random and small-world networks 

 
Source: Watts and Strogatz (1998, p. 441) 

The implication of such a structure is that while it used to take several steps for a node from one 
side of the lattice to be connected to a node from the other side, through a few re-wired cross-
lattice connections, this distance and number of steps has been reduced, sometimes significantly. 
This is the popularised ‘six degrees of separation’ phenomenon, whereby through the people that 
you know directly, you are connected to everyone on the planet via no more than five other 
people. This sort of architecture promotes the quick and efficient transmission of signals because 
information can pass easily from one side of the lattice to the other without necessarily having to 
pass through all of the nodes in between. 

The network structure that appears to work well for vibrant, sustainable community networks is 
the core/periphery model, which is said to emerge after many years of network weaving by 
multiple hubs (Krebs & Holley, 2002). There is a ‘network core’ that contains key community 
members and a ‘network periphery’ of other nodes that connect to the core. This structure is good 
for transmitting information, and there is higher potential that members of the network will 
identify with the whole rather than with their separate sub-groups. The other benefits of this 
structure are that having the periphery nodes allows the whole network to access ideas and 
information not currently within the network and having the core nodes enables new ideas and 
information to be acted on (idem.). 

Emergent human behaviour and strategies for adaptive governance 

What do these few insights reveal about emergent human behaviour and strategies for improving 
the collective management and governance of complex adaptive social-ecological systems? 
While the depth and breadth of literature and concepts relevant to the question of adaptive 
governance has not been covered here, even just the observation and analysis of the structure of 
networked community groups and how they change over time provides knowledge about the 
links between particular roles that people play and the effectiveness of certain institutional 
structures in aiding adaptive governance. From this, hypotheses emerge about the existence of 
certain roles and certain network structures at certain times in a community-group’s development, 
and the potential for the collective and adaptive governance of common pool resources. While the 
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existence of people playing particular roles and of particular network structures cannot guarantee 
functional and successful governance or positive environmental, economic or social outcomes, 
having these features present can improve the likelihood of these outcomes. The following 
section explores some hypotheses about the network structures and features that can help achieve 
ecologically and socially sustainable development through adaptive governance in two particular 
types of situation. 

Understanding institutional arrangements 

The two types of situation to be considered here are: (a) the collective management and 
governance of a common pool water resource in a social-ecological system in the tropical 
savannas of Australia’s Northern Territory, and (b) the effectiveness of welfare programs 
specifically targeted at Aboriginal people on remote settlements in Australia. 

Collective management of a common pool water resource  

Tropical river systems in Australia’s Northern Territory (NT) are common pool resources (CPR), 
being large resource systems from which it is costly to exclude people from obtaining benefits 
(similar to a public good), yet for which one person’s use can have a subtractive effect on that of 
another (similar to a private good) (Ostrom, 1990). There are trends towards the further 
development of land in some tropical river systems for agriculture, horticulture and pastoralism. 
This is driven partly by the substantial flows of water and the availability of high-potential soils 
in the tropical savannas, the continued pressure on river systems in the food-producing regions of 
southern Australia, and the push for economic development in the north. 

The collective management of CPRs in the NT is in its infancy, and the NT Government is keen 
to avoid the mistakes of southern Australia through paying attention to how to best engage with 
communities and what mechanisms and institutions to use in the NT context. One particular river 
system in the NT, the Daly (Fig. 2), provides an interesting case study. The region is home to 
approximately 14,070 people (Griffith, 2004), is very popular with local and international 
visitors, especially as a recreational fishing spot, and supports both pastoral and emerging 
agricultural and horticultural enterprises. It is biologically important, experiencing year-round 
flows supplied by vast underground aquifers and monsoonal flooding that deliver water and 
nutrients to the huge floodplain wetlands. These wetlands provide habitat for a plethora of 
important species, including freshwater wetland birds, barramundi, and some rare species such as 
the pig-nosed turtle. These species are also critical to the customary activities and economy of the 
Aboriginal people who live in the Region. 

The relatively reliable flows of water and availability of high-potential soils are underpinning the 
consideration of further agricultural development in the region. The current government has 
resourced and seen the results of a Community Reference Group process, which involved 
bringing together representatives of multiple stakeholder groups and presenting them with current 
knowledge and issues relating to future development and its potential impacts. The NT 
Government has now committed itself to a Daly River Management Advisory Committee, an 
Aboriginal Reference Group, and to more time and resources to do the research and facilitate the 
meetings and consultation that must take place for good collective decisions to be made about the 
Daly. 
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Figure 6  Map of the Daly River region (catchment) 

 
Source: Northern Territory Department of Infrastructure, Planning and the Environment (2004) 

From the network theory principles reported above, what can be hypothesised about some 
institutional arrangements that may be capable of improving the collective management and 
governance of water resources in the Daly River system? First, both the Community Reference 
Group and the proposed Management Advisory Committee are multi-stakeholder management 
groups where the management group is the core (Fig. 3, light pink area), and the individual 
stakeholder groups are clusters on the periphery (Fig. 3, differently coloured nodes). This is 
hypothesised as the network structure that would be revealed if community members were asked 
to answer the question, “from whom do you get information about the Daly?” An arrow pointing 
towards one node from another depicts that the second node gets information from the first. 
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Figure 7 Core/periphery structure of the stakeholder groups and management group for the 
Daly River Region 

 

Note: the separate clusters would represent groups such as the NT Cattlemen’s Association, the 
NT Seafood Council, the Environment Centre of the NT, and the Landcare Council of the NT. 

This is a multi-hub network, which is seen as the structure best suited to having sustainable 
communities (Krebs & Holley, 2002, p. 12). Critical to such a structure, however, is the existence 
of support and redundancy for those people on the management committee, so that the 
impairment of any representative does not impair the functioning of the committee or any of the 
clusters. Support and redundancy may also be needed for the connective and functional role of 
the committee itself through there being links between stakeholder groups other than just those 
through the committee. 

As the multi-hub network is in its relative infancy, the existence of a network weaver is 
hypothesised as being critical at this stage. Brokers and boundary spanners will also be important 
to maintaining flows of information, as will having relatively short path lengths. Movement 
towards a core/periphery structure will be critical for enabling people to act on new information 
and decisions, while enhancing the benefits of discussion between clusters and innovations from 
outside the network. What these statements point towards is the need for great attention to be 
paid to the following: (a) the development of the structure of the management committee 
network; (b) the development of the structure of the broader community network that the 
committee represents; (c) how the committee is embedded within, interacts with and is supported 
by the broader community, including government departments; and (d) the importance of 
someone playing the role of network weaver, and potential need for resourcing this person. Such 
features are seldom taken into consideration, perhaps because more pressing needs for such 
processes are perceived by those in charge of setting them up, but these structural features are 
critical, and while difficult to control and often more related to informal rather than formal rules, 
such structures and roles can be created/encouraged and supported, and can improve the potential 
for positive outcomes.  
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Consideration of these matters of process is important for CPRs in tropical savannas regions for 
another reason. Indigenous people own approximately 51% of the land in the NT and own land 
covering 75% of the coastline. Indigenous people require engagement that goes beyond that with 
many other stakeholder groups. This is for a number of reasons, including: historical 
disadvantage, cultural misunderstanding and institutional barriers, differences in world views and 
knowledge of human-nature interactions, and barriers to understanding, negotiating and 
communicating in the same way and with the same power as non-Indigenous people. The need 
for Indigenous people, through structures such as the Daly River Aboriginal Reference Group, to 
be incorporated into collective management networks in ways that enable them to be consulted 
and to contribute to decisions, and the need for people to play roles that ensure that these needs, 
opinions and decisions are communicated clearly to other stakeholder groups is absolutely critical 
to the collective governance of CPRs where Aboriginal people have interests. It is hypothesised 
that there will be a network structure and the existence and resourcing of particular roles that will 
maximise the potential that Indigenous people will be adequately and appropriately consulted 
with. This requires further thought, especially regarding how Aboriginal communities link in 
with the broader community, and how Aboriginal management groups link in with broader 
management groups. 

The nature of information passed along connections within and between clusters is also critical. 
Obviously fear, misinformation and negative opinion about other stakeholder groups, and/or the 
possibility of reaching a common understanding and/or satisfactory agreement about land and 
water use will not be conducive to adaptive governance and positive outcomes. It is impossible to 
control the nature of all communications. However, a dedicated, skilled and well resourced 
network weaver and a network structure that facilitates the efficient and inclusive sharing of 
information can do much towards encouraging positive communication. Exactly how these 
network structures and roles are set up through institutional arrangements is a matter for further 
investigation within each particular case study situation. 

Delivery of specifically-targeted welfare programs to Aboriginal people on remote settlements 

The conditions of Aboriginal people on remote settlements in northern and central Australia are 
very much worse than for non-Aboriginal people in the same regions. The lifetime outcomes of 
Indigenous Australians, as revealed by headline indicators of health, income, education and home 
ownership, for example, are far worse than for Australians generally. Life expectancy for 
Indigenous males is 20.9 years less than for non-Indigenous males, and 24.7 years less than their 
non-Indigenous counterparts for Indigenous females; median gross weekly individual income is 
$372 less for Indigenous people than for non-Indigenous people; and home ownership is 15.2% 
for Indigenous people versus 52.1% for non-Indigenous people. These discrepancies are 
especially pronounced for Aboriginal people living on remote communities in outback Australia 
(Steering Committee for the Review of Government Service Provision, 2003, 2005). 

Various reasons are advanced to explain this ubiquitous phenomenon, including levels of 
government expenditure, lack of access of Aboriginal people to conventional labour markets and 
the failure of programs specifically targeted at helping Aboriginal people or ameliorating their 
social conditions. Beneath all of these reasons sits mutual cultural incomprehension. Official 
policy reflects a misunderstanding of Aboriginal culture and social networks by assuming that 
Aboriginal people living on remote settlements are homogenous, in that they share common 
norms, values and purposes. This assumption leads to the belief that Aboriginal people on these 
settlements form a well-structured and cohesive group (Davies, 2003) that can and needs to be 
‘mobilised’, in the sense of the conventional community development approach (Ife, 1995). That 
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is not the case. Rather, the larger Aboriginal settlements in central and northern Australia today 
almost universally comprise people from different clan and language groups, and this creates a 
complex set of social relationships and competition that directs the distribution of welfare 
program benefits throughout these communities. The Aboriginal communities considered in this 
paper are the major settlements, usually having over 200 residents at the seasonal peak and 
containing stores, schools, health clinics and other rudimentary appurtenances of the wider 
Australian society. Outstations – usually of between 15 and 150 people - are formed by a 
different dynamic (see Gerritsen, 1982) and may be less socially and economically internally 
competitive arenas because they are less socially heterogeneous.  

The community network on any given settlement is fragmented and the sets of rules for social 
interaction are diverse and result in complex cultural institutions. Misunderstanding of cultural 
rules underlies an explanation of most cases where welfare efforts are ineffective, or, even worse, 
result in perverse and negative outcomes: 

If the individuals who are crafting and modifying rules do not understand how particular 
combinations of rules affect actions and outcomes in a particular ecological and cultural 
environment, rule changes may produce unexpected, and at times, disastrous outcomes. 
(Ostrom 2005, p. 1)  

One critical area where policy makers have misunderstood Aboriginal culture is in the 
interpretation of social networks. The Australian Government’s rules for the distribution of 
specifically targeted welfare programs are based on an assumption of the structure of social 
networks on settlements that does not match the actual rules and networks of social interaction. 
Policy makers generally assume that everyone is connected, directly or indirectly, to a central 
source of welfare (Fig. 4(a)). The actual social network is governed by cultural rules about 
kinship that define hierarchical power relationships, avoidance relationships where people related 
in specific ways cannot interact with one another, and political allegiances (Berndt & Berndt, 
1965; Gerritsen, 1982; Hiatt, 1965; Myers, 1980). This often results in a social network like that 
in Fig. 4(b). Welfare projects based on the assumption of a distribution network like that in Fig. 
4(a) will struggle when the actual set of connections is like that in Fig. 4(b).  

From the principles reported above, what can be hypothesised about the institutional 
arrangements that are capable of improving the effectiveness of welfare programs specifically 
targeted at Aboriginal people on remote settlements in Australia? The first point is to recognise 
that the structure of social networks on remote settlements impacts on whether and how resources 
percolate through to their intended recipients. Improving the delivery of welfare to people on 
remote settlements will not be through forcing connections between all members of the network, 
but by working with existing networks to identify multiple networks on each Aboriginal 
settlement and the critical people in each. 
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Figure 8 Actual and assumed network structures of resource distribution on Aboriginal 
settlements 

 
 
 
 
 
 
 

 

 
(a) Network structure of resource distribution 
relationships assumed by welfare institutions. The 
dots represent people and the lines represent 
distributive relationships. The spread of distributive 
connections is relatively even throughout the whole 
network of people.  

 
(b) Likely network structure of resource distribution 
relationships on Aboriginal settlement. The different 
clusters represent people of different subgroups 
within the whole community. The network is 
fragmented and distribution relationships are between 
specific people in each group. Resources must pass 
through certain people to get to others, and some 
groups are not connected at all. 

 
The first task in each case is to identify the primary trust networks (Productivity Commission, 
2003; Woolcock, 2001) that will be directly connected to the funding body through the person or 
people who carry out the program. Aboriginal people can define their own ‘intra-community trust 
networks’ as relevant to a targeted program. For example, their relevant network for delivering 
on women’s health may be individual families or households. Or the relevant network for 
delivering skills and education training for young men may be through the leaders of the major 
parties, clans or language groups on the settlement. It may then be appropriate for the training to 
be delivered separately to each party.  

Each primary trust network will have a separately negotiated agreement with the funding body 
that reflects the realities of delivering and distributing the program outcomes within the particular 
set of rules and network structure of the recipient network. Ideally, these agreements will reflect 
the needs and aspirations of each primary trust group, and will be able to respond to changes in 
these needs and in the structure of the network and roles of particular people. Implementation 
may initially involve significant transaction costs and the extent to which arrangements can be 
contractual may be limited. However, this approach of multiple bilateral mutual obligation 
agreements will distribute benefits more effectively, build Aboriginal trust in government 
institutions, and build more effective institutions that can learn, and are sensitive to the particular 
ways in which Aboriginal Australians see and interact with the world.  

Conclusion and future directions 

Network theory can be usefully applied to understanding the institutional arrangements (in terms 
of network structure and particular roles) that can improve the probability that the collective 
management of common pool and other resources will be successful in achieving ecologically 
and socially sustainable development. The general hypotheses generated by this preliminary 
application of some concepts of social network theory to the situation of CPR management are 
summarised as follows: 
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Ha: the structure of a CPR management network impacts on the capacity of that group to 
collectively manage and govern the CPR 
Hb: the structure of a CPR community impacts on the successful management and 
governance of the CPR 
Hc: the way in which a CPR management network is linked with that CPR’s community 
impacts on the successful management and governance of the CPR 
Hd: the existence of people playing the roles of network weaver, brokers and boundary 
spanners will improve the likelihood that a CPR management network and community 
will successfully manage and govern the CPR 
He: the existence of support nodes/functions for a CPR management network and for hubs 
in the CPR community will improve the likelihood that a CPR management network and 
community will successfully manage and govern the CPR 
Hf: a core/periphery network structure with short path lengths will improve the likelihood 
that a CPR management network and community will successfully manage and govern 
the CPR. 

For the situation of welfare delivery to remote settlements, the general hypotheses are as follows: 

Hg: the structure of social networks on remote Aboriginal settlements impacts on whether 
and how welfare programs and other resources reach their intended recipients 
Hh: welfare distribution networks that match existing social networks will improve the 
likelihood that specifically targeted welfare programs and other resources will reach and 
benefit their intended recipients 
Hi: the existence of support nodes/functions for people playing key roles in delivering and 
distributing welfare to people on remote Aboriginal settlements will improve the 
likelihood that specifically targeted welfare programs and other resources will reach and 
benefit their intended recipients. 

A more formal and quantitative analysis will be required to explore and develop these hypotheses 
for the purpose of better understanding how network structure and the existence of people 
playing particular roles within social networks, as aspects of an institutional arrangement, can 
impact on the likelihood of adaptive governance that achieves positive environmental, social and 
economic outcomes. Social network theory thus provides an insight into the interactions between 
institutional arrangements, individual decisions and environmental and social outcomes, and 
helps identify strategies for improving the collective management and governance of social-
ecological systems. 

The application of network theory can also enable re-specification of a specific problem, for 
example, the failure of specifically targeted welfare programs is often seen as being due to 
inadequate levels of spending, for example, whereas cultural miscomprehension about the social 
networks governing resource distribution sits more firmly and usefully at its root. 

Often, too little attention is paid to how the structure of interactions between people leads to the 
formation of informal rules that have considerable influence over the success of negotiations 
between people about important and contested resources. Too little attention is paid also to the 
importance of having people formally employed and resourced to play specific roles in a 
network. These roles ensure that information is shared widely and correctly, and that new ideas 
are harnessed and can be acted on. It is widely acknowledged that positive outcomes from such 
negotiations can arise and fall at the drop of a negative word from someone having a bad day. 
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People are not machines – we have unique experiences and personalities that guide our behaviour 
just as much as do formal rules and regulations. The existence of trained and experienced 
facilitators is critical to continuing the flow of information, negotiating contested values and 
being open to and able to take action on new ideas. 
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