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Abstract
This paper analyses how non market-based instruments and market-based instruments
(MBIs) could together address soil erosion and nutrients problems that prevail in the water
resources commons in South East Queensland, Australia. Landholders' individual actions,
such as historical land clearing and use of inorganic fertilizers, have disturbed the ‘ ecosystem
functions and services' that normally ensure clean water, contributing to soil erosion and
nutrients problems respectively in the Brisbane River and Moreton Bay downstream. These
problems have common property implications since private actions of land ownersin their
land management and water usage affect the common property access of othersto clean water
for consumption and recreational uses. Both humans and other species depend on the water
quality of the Brisbane River and of Moreton Bay, which is recognised under an international
convention for its biodiversity values.

A range of proposals have been made to encourage improved land management practicesin
the interests of maintenance of ecosystem services affecting water quality and other natural
resources such as biodiversity. The non-market-based instruments include education, moral
persuasion, institutions-based design principles learned through international experience, and
government regulation (command and control) for environment management. MBI s include
price-based instruments (e.g., incentive payments and tendering) and quantity-based
instruments (e.g., environmental offsets).

Government regulation of these issues has proved difficult in Australia, and neither social nor
formal rules for managing the environment are well- crafted. The concept of market-based
instruments is relatively new and has shown some promising results in managing the
environment, but these instruments are not substitutes for non- market based instruments. We
argue that nonrmarket and market-based instruments could be complementary rather than
mutually exclusive, especialy when combined within a regime for managing water as a CPR.
Choosing the right combination is a challenge, yet could help solve the problems of
ecosystem commons in South East Queensland. Our paper attempts to explore suitable
combinations of market and non- market based instruments in the context of the
environmental management situation in South East Queensland. The design principles that
Ostrom and their colleagues at the Indiana University have developed principally concern the
commons of customary societies. Some of these design principles such as ‘ Congruence
between Appropriation and Provision Rules,” ‘“Monitoring’ and ‘ Collective-Choice



Arrangements are applicable in Australian water resource commons, which are nort
customary, while the command and control approach is expected to remain necessary to some
extent. In addition, market-based instruments would be a commendable complement to nor+
market-based instruments.

I ntroduction

Handling common pool and common property resources? is challenging in individualistic
societies?, where rights to land and natural resources are highly privatised. Nevertheless,
common pool resources (CPR) exist in such societies, and need to be managed. Much can be
learnt from the common property systems of more collectivist societies, but these models
cannot be transferred wholesale into such different social and property rights structures. We
are interested in the common pool aspects of catchments (watersheds), and in particular in
water quality issues. Can common pool and common property learnings contribute to better
environmental management in such contexts, and can they be combined with different policy
instruments to achieve a workable environmental management regime suited to the nature of
awestern, individualistic society and its property rights and institutional arrangements?

In a catchment, many ecosystem components are inter-related through the hydrological
(water) system, and the land and vegetation components that contribute to the water cycle.
For instance, the nature of soils, slopes, and vegetation cover (including crops) affects the
quantity, quality and seasonal availability of water. These components are interrelated: as
humans act on certain parts of the associated ecosystems, for instance through urbanisation or
farming practices, the actions produce externalities affecting other ecosystem components.
For example, if alandholder clears vegetation for farming and this activity causes erosion
that pollutes the nearby rivers, the downstream users and managers of the water resources pay
for the negative externality. This implies the landholder imposes a part of his or her
production costs (i.e., externalises) on the managers and users of the water resources.
Conversdly, if alandholder constructs a riparian buffer zone (riverfront plantings) at their
own cost to prevent or intercept soil erosion, this action improves the quality of the nearby
water resources. Although the landholder produces some positive externalities for the
managers and users of the water resources, he or she is not paid. Therefore, in both negative
and positive externalities cases, resource allocationis sub-optimal. Thisis a highly important
issue in our case study areain South East Queensland (SEQ), Australia, as rivers from the
rural areas drain through Brisbane and the coastal residential strips, to ecologically sensitive
Moreton Bay. The Bay has international listing for its biodiversity values. Water quality is
highly important for both human lifestyle reasons, and for other species.

A number of approaches, suchas the introduction of market and norn market- based
instruments to raise ecological quality, have recently been identified as principal research

! Although at times the terms ‘ common-property resource’ and ‘ common-pool resource’ are used
interchangeably, there are distinctions. Common property resources involve communal understandings about the
shared resource, involving the exclusion of non-members and allocation of resources among the members
(whether or not the resource is actually ‘ managed’). Common pool resources are a more inclusive category,
including common property resources, but also globally shared resources such as the atmosphere, space and
Antarctica. It isdifficult to exclude users from many common pool resources.

2 Triandis (1995) distinguishes between individualist and collectivist societies. Individualist societies tend to
emphasise self-reliance, competition, individual achievement and freedom, whereas collectivist societies value
co-operation and the interests of the group.



areas for biodiversity conservation and for water resources management. These are in their
infancy, and so far applied in a fragmented way. Unfortunately, these appear likely to
underperform as the resources alocation remains sub-optimal or inefficient. We argue that
while these approaches are valuable in addressing water quality issues, the situations in which
these approaches could be used are underdevel oped or remain greatly unknown. What is
largely is missing is the acknowledgement that the system of water resources possesses CPR
characteristics and the sustainable management of these ecosystem CPR requires resources
users’, communication, cooperation and probably formal organisation through negotiated
institutions.

Our case study area is the Lockyer Catchment in SEQ, due west of Brisbare city. Thisisan
area of extraordinarily high biodiversity, and remains 50% forested (mainly on the steeper
sdopes which are difficult to farm). It is also an area of very rich soils and intensive farming,
and water shortage since the limited river and underground water supplies are over-used. The
Lockyer contributes one of the highest rates of sediment to the Brisbane River and Moreton
Bay, thanks to highly erodible soils and the nature of past and present agricultural practices.
In the past, land clearing for agriculture led to substantial erosion and the land remains highly
vulnerable. Unfortunately, landholders were required by past governments to clear land,
including cutting down the riparian vegetation that we now know would protect water quality
(D. Beitz, pers.comm). Water quality downstream is affected by erosion (dumping unwanted
levels of sediment into the rivers), accompanied by run-off of nutrients such as fertilisers
(nitrogen and phosphorus).

We view the water resources as a CPR because the private actions of landholders in their land
management and water usages affect the common property access of othersto water quality
for consumption and recreational uses. From the CPR point of view, either deteriorationdue
to farming practices, or improvement due to the construction of a riparian zone or
management of hillslope erosion, affects the quality of local water, the Brisbane River and
Moreton Bay. However, there are no consistent mechanisms to regulate these negative and
positive externalities produced by the landholders. We have attempted to look at the issues
and related challenges of developing an approach by which these externalities could be
regulated. The challenges may include developing CPR management plans capable of
working on privately held land; crafting institutions in an Australian rural society that has no
tradition of sharing such resources collectively; and incorporating market ard non-market-
based instruments in the CPR model.

Resear ch location

The Lockyer Catchment, with anarea of 2,954 square kilometres, average annual rainfall of
700-1200 mm and population of 26,000, is an important contributor of sediment and nutrients
to the Brisbane River and ecologically-sensitive Moreton Bay. This arearegularly achieves a
“fail” rating in annual water quality monitoring.

The catchment includes some of the richest farming land in Australia, with highly diversified
land uses -- from high- value vegetable cropping to grazing and timber extraction. Sediment
studies in Moreton Bay reveal that 70% of the fine sediments originate from 30% of its
catchment, particularly the Lockyer Catchment. Sediment loads from the Lockyer are
estimated at 19,300 tonnes per annum. Erosion intensifies in major rain events: atotal of 1.1
million tonnes of sediment is estimated to have reached Moreton Bay in a 1996 flood.
Furthermore, in low river flow years, when there is less water to dilute pollutants, an average



of 2,400 tonnes of nitrogen and 340 tonnes of phosphorus per year are deposited inMoreton
Bay.

Many landholders have farmed in the catchment for several generations. Farms range from
some highly economically viable vegetable cropping farms, to smaller holders both in
vegetable cropping and cattle grazing, many of whom struggle to make a living. As farming
has become less viable, the smaller holders have increasingly had to sell land, either reducing
thelr land base further or having to leave farming. Some of the land sold has enabled a new
land use, rurdl lifestyle residencies. By and large the landholders are politically conservative.
While some belong to co-operative groups (grower groups, landcare groups, and recently
water users groups), their levels of communication and cooperation are so far insufficient to
expect them to negotiate and manage the sharing of environmental resources collectively. On
the other hand, there is strong distrust in government advice and regulation, a factor which is
encouraging some discussion and organisation towards self- management of irrigation water.

Our area of interest connects stakeholders who are widely separated in space, since the water
quality problem commencing in the Lockyer Catchment extends to water recipients up to 150
kilometres downstream (the approximate distance from the head of the catchment to the
shoreline of Moreton Bay). The ‘commons’ issue thus requires solution between landholders
in the Catchment, and other interested parties such as the city of Brisbane, Brisbane' s water
supply authorities, and newly created catchment management bodies (multilateral
partnerships between a number of community, government and industry bodies). While their
physical distance makes creation of typical common property institutional arrangements more
difficult, these bodies are potential ‘buyers’ in a market-based instruments approach.

Statement of Problems and Issues

A variety of approaches have been designed to solve the problems of the poor quality of
ecosystem services linked to water resources such as those affecting the Brisbane River and
Moreton Bay. Although most of the approaches gopear workable in theory, many do not
perform well in areal life situation. For instance, physical science points to improvement of
riparian vegetation as a solution to water quality problems. Since the land is privately owned,
however, governments are in no position to impose such a solution. Familiarity with the
landhol ders suggests there are strong economic and social reasons for this ‘solution’ proving
difficult. For a start, setting aside land for riparian vegetation carries major opportunity costs
in the high value cropping land, where every metre of riverbank replanted would reduce the
land available for crops. Some small properties in steep-sided valleys would lose a large
amount of their most productive land (landholders and I. Beitz, pers.comm). Thisis partly
compensated by the value to the farmer of retaining soil that can otherwise be swept away in
severe storms.

Although the government is aware that the landholders have strong resistance to a command
and control approach in correcting the externalities, the government has probably no other
instant solution to the ecosystem problem. Thus resource alocation still remains inefficient
and market failure occurs. What is worse, excessive regul ation could become a disincentive
to any landholders who might be interested in negotiating institutions for optimally sharing
their resources.

Since landholders have private property rights to their land, and a strong psychology of
private ownership rights, most are not particularly inclined to recognise the common pool
dimensions of resource problems arising at catchment level. (This varies — they are certainly



aware of over-use of the common pool underground water resource, but less so of the water
quality issues). Furthermore, aCPR approach is believed to require the establishment of
resour ces-based property rights which is unlikely to happen given the long established
private property rights to the land. However, use-based common property rights could be
established as an alternative to resources-based property rights on these private lands.
Resource-based property rights entail standard legal concerns, whilst use-based property
rights involve negotiated institutional issues. In resource-based property rights, landholders
hold private ownership rights to their land received through alegal system endorsed by the
government responsible, while use-based property rights to the same land devel op through
institutional arrangements negotiated by the landholders in an effort to resolve a set of
common problems that affect them. In asimilar line of thought, Coop and Brunckhorst
(1999) advance the idea of a contemporary commons that distinguishes ‘ between the property
rights associated with land tenure and the utilization of the resources associated with the
land.” Furthermore, unlike customary societies, landholders in Australia do not have any
long-standing, socially established norms to manage shared resources collectively.

We examine how these issues and challenges could be addressed to manage water quality as
a CPR, with an action focus onthe catchment ecosystems affecting water quality. We
consider how landholders could organise themselves to establish use-based common property
rights in addressing the CPR problems, while maintaining private property rightsto land. In
addition, we investigate how landholders could negotiate ecosystem CPR institutions within a
socio-political framework that lackslong standing norms of sharing the commons.

Ecosystem asa CPR

First of al, we clarify how underground water resources and thensoil erosion,
sedimentation, and nutrients load in the Brisbane River and Moreton Bay, are parts of
ecosystem CPR problems.

Low subtractabiliy of High subtractabiliy of benefits

benefits
Difficult to exclude Public Goods Common-Pool Resources
the beneficiaries (e.g. national deferce, (e.g., large irrigation system,
national radio) and
Ecosystem in the L ockyer
Catchment:
= Brishane River
= Moreton Bay
= Underground Water
= Biodiversity)
Not difficult to exclude Toll Goods Private Goods
the beneficiaries (e.g., cable TV, (e.g., bread, private farmland)

swimming pool)

Figure 1. Classification of Goods and Resources (Adapted from Ostrom and Ostrom 1977,
Ostrom et a. 1994).

Figure 1 shows the classification of goods and resources based on two attributes: namely
excludability of beneficiaries from benefiting from the resources and subtractabiliy of
benefits received from the goods and services. Regardless of property rights, a CPR isalarge



natural or human made resource that possesses two main attributes: it is difficult to exclude
the beneficiaries from using the resources, and the resource unit is highly subtractable in that
once the resource unit is used up by a user it is no longer available to other users (Ostrom et
al. 1994, 6-7; Ostrom et al. 1999, 278-279).

For example, the underground water used for irrigating cropland is clearly aCPRin that it is
very difficult to exclude an underground water user from pumping up the underground water,
and the water (i.e., resource unit or ecosystem good) once withdrawn (i.e., subtracted) by this
user, is not available to other users. Further insights are required to understand how the
Brisbane River and Moreton Bay are also CPRs. These water resources have limited carrying
capacity for receiving sediment and nutrient loads. It is very difficult to exclude a landholder
from undertaking activities that cause soil erosion, and once the landholder erodes one unit of
soil, he or she appropriates a certain amount of carrying capacity of the Brisbane River and
Moreton Bay, as the eroded soil pollutes that water. In principle, once alandholder
appropriates a certain amount of carrying capacity of these water resources, the appropriated
carrying capacity is unavailable to other landholders. (In actuality, in the current absence of
regulated limits to pollution, the carrying capacity is limited only by the amount that can be
dissolved in the water, and the entire downstream community suffers reduced water quality).
Now that we have established that these water resources in terms of soil erosion and nutrient
problems, like underground water resources, are CPR, we need to investigate how the
ecosystem CPR problems could be solved similarly to the way CPR problems are addressed.

Appropriations and provisions are the two key problems of a CPR (Gardner et a. 1990, 336,
Ostrom et a.1994, 8-18). Appropriation problems relate to exploitation of carrying capacity
Or resource units or ecosystem services. For example, the more a landholder uses chemical
fertilisers, or conducts farming in away that promotes soil erosion the more the landholder
exploits the carrying capacity of the ecosystem, creating an appropriation problem. Provision
problems relate to how the stress due to the appropriation activities can be offset by limiting
the use of nutrient rich fertiliser, constructing a riparian buffer zone, or installing a water
treatment plant. To attain efficient resource allocation by coping with the externalities, we
need to address the appropriation and provision problems that in turn involve the formation
of CPR users’ groups or organisations.

Modelsto addr essthe ecosystem problems

We develop a model based on key models from the literature to understand how the
appropriation and provision problems of the ecosystem CPR could be addressed. Four
prominent models include:

= Logic of Collective Action (Olson 1965)

= Tragedy of the Commons (Hardin 1968)

= Prisoner’s Dilemma Game (Classical)

= Saf-Governance of the CPR (Ostrom 1990).

Although all four models are centra to understanding the nature of governing CPRs, we
examine why the fourth one might prove to be a better option (assuming a managing
organisation or group is formed). The central idea of our model dubbed as ‘ government
assisted self- governance’ has borrowed ideas from the self- governance model® while also

3 Self-governance occurs when natural resource users themselves formulate their own resource management
rulesto control their shared resources. Self-governance can also be observed when CPR users devise their own



incorporating a few important el ements from the first three models in an effort to address
some practical problemsin our case study area. Thus, our model does not challenge these
models but instead requests a separate consideration. A model comparable to this was used to
analyse irrigation CPRs in Japan (Sarker and Itoh 2003).

Governing the Commons (Ostrom 1990) explains how the first three models have some
similar basics in common. These have been examined in game theoretic models. The book
indicates that Logic of Collective Action advocates that external coercion (i.e., state solution
or command and control approach) is necessary to make rational, self-interested individuals
achieve their common interest in a group. The command and control or state solution of the
Logic of Collective Action is comparable to the solution of the ‘ Tragedy of the Commons.’
Tragedy of the commons implies thet the rational, self-interested CPR users, in absence of an
external coercive force, overexploit their resource units or ecosystem services as the users
prioritise their individual interests over common interests in an interdependent situation.
While the self- governance model does not necessarily undervalue these approaches, it tries to
establish that the self-interested, rational individuals can also manage their resources by
themselves without the need of government; rather the government coercion is likely to
disrupt the CPR management.

We use game theoretical models to examine how these philosophies assist us to establish a
customised model that could solve soil erosion and nutrients problems and consequently, the
poor water quality problems of the Brisbane River and Moreton Bay. In the classical
prisoner’s dilemma game, the two self-interested rational prisoners are separated with no
communication between them. Since they have no chance to cooperate, they cannot reach the
equilibrium that could give each other the highest payoff; since they take the dominart
strategy, their joint payoff becomes sub-optimal. The prisoner’s dilemma model can explain
the tragedy of commons in that in the tragedy model natural resource users are seen as those
prisoners that cannot communicate with each other and their joint payoff is not optimal to
them.
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We assume there are two landholders in the Lockyer Catchment managing their ecosystem.
In Game 1, we have used arbitrary payoffs in utility units (not in prison termsin years) and
these payoffs are consistent with a prisoner’s dilemma game model. When the two
landholders do not have any organisation or group through which to communicate, they
represent the prisoners who cannot communicate and their payoff is (0, 0), which is the
destruction of ecosystem. This payoff (0, 0), which is aso known as Nash equilibrium, is
indicative of the tragedy of the commons. In other words, when the two landholders have no
communication, they can neither cooperate nor negotiate the institutional arrangements for
managing their CPR. Consequently, both landholders take the dominant strategy and exploit
the carrying capacity of the Brisbane River and Moreton Bay, whichin turn provides the
poorest quality of ecosystem services to its inhabitants.

In this situation (when the landholders have no communication and thisis likely to cause
tragedy of the commons), the government exercises regulation Since the government as a
distant authority cannot monitor each landholder’ s activities, the government normally
wrongly punishes or rewards— or ignores - a landholder’ s actions. What is worse, the
command and control approach does not encourage the landholders (and in our case study
region, the more distant downstream water users) to formulate institutional arrangements or
cooperate to solve the problem collectively.

Ironically, although (20, 20) could have been the most favourable payoff to the landholders,
thisis unlikely because the landholders, in absence of any institutional arrangements, will not
use the carrying capacity appropriately and sustainably. (Thisis because in a prisoner's
dilemma situation, when cooperation is not possible, each landholder will try to maximize the
exploitation of the commons.)

According to Coase (1960), achieving the efficient payoff (20, 20) is feasible in the absence
of transaction or bargaining costs, if the two landholders are given the chance to negotiate
resource allocations. In fact when the landholders negotiate, the negotiation will involve
transaction costs. We assume that the transaction cost is composed of communication and
organisation costs in our case. Communication cost can be defined as the cost for negotiating
institutional arrangements at the initial stage. Organisation cost is due to making the
negotiated institutional arrangements sustainable over the long period of time through a more
systematic process. In other words, when communication does not work sustainably, the
landholders need a more orderly mechanism, requiring a higher level of approachthat
involves monitoring and punishment for ignoring the ingtitutional arrangements.

In Game 2, as the two landholders share the communication cost (c), their Pareto efficient
payoff is (20- % , 20- % ). Thisis less than (20, 20) but far higher than the tragedy of the
commons payoff (0, 0). However, since in this game, the landholders simply communicate

without formal organisation, the communication may not be sustained as each of the
landholders may opt to ignore the institutional arrangements. Finaly, this will encourage the



landholdersto take a dominant strategy invoking a more serious tragedy of commons payoff
(0-£,0 %)
2 2

Game 3 shows that in order to avoid this, the landholders require to invest more in transaction
costs, including a new parameter into the game called organisation cost (0). Thiswill include
the monitoring and punishment consideratiors for ignoring the institutional arrangements.
This may also require them to officially register their organisation and get some official
authority to evaluate the performance of landholders (particularly in n-person game
situation). In this case, as each landholder shares their transaction cost, alandholder’ s cost

c+o

becomes equal to ( ). This higher level of self-enforcing institutional arrangements will

encourage the landhol der to cooperate and their payoff becomes (20- ££2  20- ££9),

20.C*0 9p.CtO 40-C+0 0-C+o
2 2 2 2
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2 2 2 2

C = Cooperation

NC = Non-cooperation

1=_Landholder 1

2 =Landholder 2

¢ = Cost dueto
communication

0 = Cost due to organization

Figure 4. Game 3: Landholder’s Ecosystem Game with
Communication, Organization and Self- Governance

Although thisis less than (20, 20), they are able to avoid the tragedy of commons. In Game 4,
we have plugged the payoffs in Ostrom’s (1990) self- governance model of CPR. Now it
indicates that when the landholders agree to cooperate, the landholders’ optimal payoff is

(20- ; 0 20 € ; 9, which is consistent with the payoff used in Ostrom’s model. (We can

consider that e = ¢ + 0; e is the parameter that Ostrom’s model has used.)

However, the landholders may still require external support from the government to organise
initially, and to make the self- governance and the resource management more viable and
sustainable. The government is necessary not to invoke regulation or command and control
coercion but to obtain a sensible legal framework in which landholders organisation and the
government can work together. Government may, for instance, finance some facilitation at
first to help the landholders to organise. It may negotiate, and contribute to the cost of
implementing, some expensive projects such as making public contributions to the cost of



planting riparian vegetation, or compensating land holders for setting aside land. Private
authorities, such as (in our case study) the water authorities, may find it worthwhile to
contribute, if restoring ecosystem services is cheaper for them than improving their water
treatment plants. In addition to this, the organisation can pass on to the government any
extremely serious cases of violation of institutional arrangements that go beyond the
jurisdiction of the organisation. Asthe government becomes strategically involved, it uses a
reduced command and control solution and wisely shares government investment cost (g)
with the landholders share cost (1).

C = Cooperation

NC = Non-cooperation

1=Landholder 1

2 =Landholder 2

¢ = Cogt dueto communication

0 = Cog dueto organization

A = Agreement to cooperate
A = No-agreement to

cooperate

Figure 5. Game 4: Landholder’ s Ecosystem Game with
communication, organization and self- governance

(Adapted from Ostrom1990).

In Game 5, we see as the landhol ders cooperate, the landholders optimal payoff is ((20+ %) -

c+ ; o (2o+%) - ‘”ZL” ) which is possibly higher than (20, 20). However, this depends
upon the values of parameters (g, ¢, o, I). Since the organisation can negotiate not only with

their own members but also with the government, negotiations and renegotiations are
expected to encourage a payoff greater than (20, 20), or at |east avoid tragedy of the
commons. In this model we see that the landholders not only appropriate the carrying
capacity of the water resources, the landholders (together with the government) also
contribute to offset the stress because of their appropriation.

Our government assisted self- governance approach is unlike resource co- management, which

typicaly involves al decisions being shared between government and resource user parties
(McCay and Jentoft 1996). Examples of resource co- management concerning the Great

10



Barrier Reef World Heritage Area and fisheries are illustrated respectively in the works of
Ross and Innes (2006) and Pinkerton (1989). Our approach sees landholders as central to the
arrangements, but governments, public-private catchment management bodies, and even
industries contributing in certain ways through selective support, and non- market and market-
based incentives.

It is important to observe that Ostrom’s (1990) design principles have been principally
developed based on case studies of CPR collected from customary societies that have
managed their resources by themselves. We need to determine whether these principles will
work well in Australia’ s non-customary society.

(20+9)- 2050 | | -(20+9) S50 0 (40+ @) -SE05L | |0~ (L4 EE00)
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1=Landholder 1
2=Landholder 2
¢ = Cogt dueto communication
0 = Cod dueto organization
A = Agreement to cooperate

A = No-agreement to cooperate
g = Government shareto assist

sdf-governance

Figure 6. Game 5: Landholder’ s Ecosystem Game with I = Landholder’s share with

Communication, Organization and Government Assisted government
Sdf- Governance Game

CPR ingtitutional theory focuses on three broad types of statements, namely rules, norms, and
shared strategies (Crawford and Ostrom 2005). CPR is believed to be normally successful in

a society that has long established social norms for sharing their resources (in Triandis 1995
view, collectivist societies). In an Australian rural society, traditions and norms for sharing
resources together are far less, but the society has shown respect for formal rules In the case
of Australian society, we are optimistic that institutional arrangements based on rules and
shared strategies could be helpful in managing the ecosystem CPR in the Lockyer Catchment.

Our government assisted self- governance model has addressed how appropriation of
ecosystem services canbe consistent with the provision aspect of the CPR, emphasising the
‘congruence between appropriation and provision rules’ design principle. As the landholders
communicate among themselves, they can gather more accurate information at a lower cost
since the landhol ders possess greater knowledge than the government about who is
responsible for causing erosion and how much fertiliser a certain landholder has used.
‘Monitoring’ could be an important design principle in managing the ecosystem CPR as the
landholders' representatives are required to make sure that the members are not ignoring the

11



ingtitutional arrangements. The ‘ conflict resolution mechanism’ design principle could be
highly applicable as the landholders may disagree with the quality of information and
implementation of certain projects. We will likely require a new design principle in the case
of Australia. The government’s support can encourage the landholders’ bottom up self-
governance but the government needs to remain conscious that it should not exercise
regulationto an extent that disrupts the landholders' institutional arrangements The
regulation is to be mainly used whenthe landholders commit a serious breach that goes
beyond the jurisdiction of the landholders organization.

Why isthe Government Assisted Self-Governance Model effective? How will this
incor porate Market and Non-Market Based I nstruments?

The government assisted self- governance mode is proposed to incorporate a number of
contemporary approaches that are not normally successful or have had poor successin the
past. We envisages that the institutional arrangements that the landholders negotiate would
help the landholders build up social capital not only among the members of the organisation,
but also between the government, catchment maragement bodies, relevant industries (such as
water supply) and the organisation Social capital may be composed of trust, reciprocity,
shared knowledge, institutional arrangements, and patterns of interactions that a particular
group of individuals brings to their activities (Coleman 1988; Ostrom 1990). As socia capital
is built up, the government is able to reduce the extent of using regulation (that is not only
costly for government to enforce, but also harmful for the organisation as it may disrupt the
organisation’ s negotiated institutional arrangements). While the landholders can enjoy the
private property rights to their land, they can establish use-based common property rights
rather than resources-based common property rights in an effort to manage the ecosystem
CPR collectively.

Our case study goes beyond atypical CPR situation, in which needs for sharing CPRs are
localised, in that externalities are involved, at a considerable geographical distance. Thisisa
reason for combining nonmarket and market-based instruments with a CPR approach.

Non-market based instruments include government regulation setting the limits on actions
that produce negative externalities, and education and moral persuasion to reduce the
externalities. Researchers are concerned about establishing “learning community”
committees to guide catchment stakeholders to learn from the research and to integrate the
social and biophysical science with their Australian program activities under the National
Action Plan for Salinity and Water Quality and Natural Heritage Trust. Since our model
involves the landholders' organization and their interaction among them, it can easily
incorporate this non market based instrument.

Market based instruments for water quality could include incentive payments and tradeable
permits involving the construction of riparian buffer zones or mechanisms to reduce hill-
slope erosion, to prevent sediments and nutrients from reaching the Brisbane River and
Moreton Bay. In the Lockyer Catchment, some of the recommended approaches involving
market-based instruments include payment for the construction of riparian buffer zones to
prevent soil erosion (Rajbhandari 2003) and implementation of choice nodelling to identify
the most acceptable ways of addressing the externalities (Williams 2004). There is a potential
market with Brisbane's water supply authority, which might find it cheaper to subsidise
catchment restoration than to build a new water treatment plant to take a higher proportion of
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sediments and nutrients out of the water than is currently possible. These theses studying
opportunities in the Lockyer Catchment reflect the objectives of the broader national
programs such as the National Action Plan for Salinity and Water Quality* and reports of the
Productivity Commissior®. While the national projects have recognized the necessity of
creating market for the ecosystem services, they are yet to document how the creation of such
amarket is possible. A report from the Productivity Commission (Murtough, et al. 2002)
identified a number of important criteria or barriers for the creating market for ecosystem
services, namely ‘large transaction costs,” ‘* high uncertainty about the attributes of a good or
service,” ‘information asymmetries,” and ‘alack of buyers and sellers.” They have also raised
concern over the property rights issues A recent symposium titled ‘New Horizons in Market
Based Instruments © has addressed issues of market-based instruments. The National Action
Plan for Salinity and Water Quality: National Market Based Instruments Pilots Project was
the principal sponsor of this symposium. The symposium recognises the importance of the
market-based instruments, while it has raised some similar concerns, mainly relating to
accuracy of information and property rights. The governance assisted self- governance model
offers an opportunity to address these concerns by building an organisation that encourages
the landholders to communicate, establishing use-based property rights and collecting
necessary informationat alower cost. Thus the proposed government assisted self-
governance model can incorporate market and non market based instruments with CPR
ingtitutional arrangements, with a suitable combination of these instruments to be found once
they are incorporated in the mode.

The government assisted self- governance model is not without faults. Establishing such a
model would be atime-intensive process. First of all, the government will face some role
challenges: while the government or catchment management bodies might need initialy to
motivate the landholders to self-organise in a bottom- up process and invest some of their own
money and effort, it needs to refrain from interfering with the landholders’ internal
institutional arrangements (Sarker and Itoh 2003, Sarker 2006).

Conclusion

We argue that market-based and norn market based instruments can be combined with a CPR
institutional approach to address the soil erosion and nutrient loads problems in the Lockyer
Catchment. However, implementing the approaches would require a reasonably strong
landholders organisation that recognises the ecosystem as a CPR, to coordinate landhol der
action, as well as partners for an MBI approach (Rajbhandari 2003, Williams 2004). We have
proposed a government assisted self- governance model for managing the ecosystem CPR.
Although the landholders do not have traditions to share their use of resources or
management of externalities equitably, they will be — through this model — able to develop
institutional arrangements. Establishing resources-based common property rights would be
improbable given the landholders' private property rights to their land but establishing use-
based common property rights would be possible as long as the ecosystem is recognized as a
CPR. National programs have acknowledged the importance of market-based instruments but
raised concerns over property rights and asymmetry of information. We believe our model
can adequately address these concerns. The government will be able to reduce the
requirement for applying command and control approaches, as the landholders — with MBI
partners — will resolve the ecosystem problems within the legal and socially recognised

* See: http://www.napswq.gov.au/
® See: http://www.pc.gov.au/
6 See: http://www.ecosystemservicesproject.org/html/markets/MBI_Symposiuny
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parameters’. The model can incorporate the market and non market based instruments in
suitable combinations, which can vary with each local arrangement. While Ostrom’s (1990)
design principles for self-governing a CPR are very helpful for our model, an additional
design principle that encourages negotiation between the government, a self-governing
landholders organisation and other parties isimportant. Further, MBIs and non-MBIs can be
combined with co-operative arrangements to create incentives for the works needed to
address the water quality problems.
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