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ABSTRACT 
 
About 67,000 hectares of sheltered waters of Western Australia’s northern regions, 
are allocated to 16 licensees for the purposes of farming pearl oysters (Pinctada 
maxima) producing the world’s highest quality round pearls (White South Sea Pearls). 
 
Pearl culture started in Western Australia in the mid 1950s and came under State 
control shortly after the passage of the Pearling Act 1990 and Pearling Regulations 
1991.  Growth in the industry has been managed under a government policy of 
controlled expansion through a series of arrangements including:  

• quota that limited the number of wild pearl oysters taken for pearl culture,  
• quota that limits the number of hatchery oysters able to be seeded for pearl 

culture and; 
• limits on acquiring and using areas of water that are leased (from Government) 

for the purposes of farming oysters for round pearl culture.  
 
Over recent years there has been increasing demand for marine sites for the purposes 
of pearling (also referred to as pearl farm leases) as production levels rise to full 
capacity under the quota management regime. At the same time industry has been 
seeking an improvement in the proprietary rights associated with those pearl farm 
leases.  It is noted that occupancy and utilisation rights for pearl farm leases are 
tradeable once they are allocated by Government, restricted to within the pearling 
industry and bound by a series of performance and licensing conditions. 
 
This paper looks at the range of issues (including the potential for greater competition 
for marine space and the interests of other community stakeholders) that should be 
considered in addressing the issue of rights associated with pearl farm leases, being 
mindful of Government’s objective to promote the sustainable and highest value use 
of marine resources. 
 
It is noted that it is within this context that the Western Australian Government is 
reviewing the community return from the marine resources used for the production of 
pearls.  The idea of a fully tradeable market for marine areas (with tradability across 
sectors) is considered as a possible solution to ensuring a sustainable optimum return 
for the use of common property resources are maintained into the future.   
 
This paper outlines: 
• pearl culture development in Western Australia; 
• the range of existing and emerging issues around the use of water for the 

purposes of pearl farming; and 
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• implications, for industry and government of existing and emerging issues, in 
considering policy on existing and future allocations of marine areas for the 
purposes of pearling and other activities. 
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highest value use. 
 
Outline of the Pearling Industry’s Development in Western Australia  
 
Western Australia’s pearling industry is a tale of two distinct products which began in 
the 1880s when the pearl oyster species Pinctada maxima (the largest pearl oyster in 
the world) was discovered near Nickol Bay in the State’s north.  This led to the 
development of the world’s largest mother-of-pearl industry and the production of 
very small amounts of rare wild White South Sea Pearls.  Early attempts at culturing 
pearls were thwarted by laws banning the practice until 1949 enacted in order to 
protect the mother-of-pearl industry.  Commercial pearl farming (using cultured 
pearls) began in 1956, when a pioneering Japanese-Australian joint venture 
established the first cultured pearl operation based at Kuri Bay. Even then, it took 
until the 1980s for larger scale round pearl culture to take hold. 
 
Jewellery News, Asia (2005) reports that world production of White South Sea Pearls 
was estimated to be around 100 Kan by 1983, of which about 50% was produced in 
Western Australia.  By 2002, annual world production was estimated to have grown 
to about 1300 Kan, resulting from developments made in biotechnology enabling 
production of pearl oysters from hatcheries and improved husbandry techniques.  
Western Australian production is reported to be about 850 Kan in 2005 (Jewellery 
News, Asia (2005)). 
 
The development of the cultured pearl industry in Western Australia was supported by 
new legislative arrangements that came into effect in 1991.  Specifically, the Pearling 
Act 1990 and the Pearling Regulations 1991 paved the way for the development of 
pearl production and hence the ongoing requirement for pearl farms.   
 
Management of Pearl Farm Leases  
 
The Executive Director of the Department of Fisheries is ultimately responsible for 
the approval of pearling activity licences and associated pearl farm leases including 
setting the annual pearl farm lease rental.  While the Act and subordinate laws gives 
power to the Executive Director to manage the allocation and pricing of pearl farm 
leases, there are directives to consider against the application and approval of new 
sites and renewals contained in Ministerial Policy Guidelines provided by the Western 
Australian Minister for Fisheries. 
 
Important provisions in the Pearling Act, regulations or subordinate ordinances, which 
provide the basis for ongoing management of pearl farm leases, have been:  
 
• Section 23 of the Act which outlines the rules governing the granting of pearl 

farm leases; 
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• Section 27 of the Act which specifies the rules concerning pearl farm lease 

rentals; 
 
• Ministerial Policy Guideline 17 which includes; 
 

o Lease Performance Policy outlining the performance criteria regarding 
the stock holding densities on pearl farm lease sites, established in 
order to promote better utilisation of the pearl farm lease sites; and 

o rules governing the distance between pearl farm lease sites and pearl 
farms. 

 
• Ministerial Policy Guideline 8 which includes requirements around; 
 

o consultation when applying for marine aquaculture lease sites 
(including pearl farm lease sites); 

o the provision of information to interested parties; and 
o the timing of application processes. 

 
 
Significant negotiation took place between government and the pearling industry in 
1995 relating to access fees to the wild pearl oyster fishery and a cost recovery fee for 
pearling management and compliance activities. At the time pearl farm lease rentals 
were set at $AUD155 per nautical square mile per annum in recognition of the 
sizeable overall fees and levies paid by the pearling industry and has remained for a 
number of years.  Pearl farm lease rentals, when taken in isolation, are much lower 
than those rates set in the competing pearling jurisdiction of the Northern Territory 
and in the pricing of aquaculture lease rentals in South Australia and New South 
Wales.   
 
Spatial allocation processes established by Government in 1997 have been adequate 
thus far and may suffice for some time to come.  The reason for this success is 
attributed to the enhanced level of transparency and certainty within the process (for 
both the public and the pearling industry) applied by the Department to arrive at a 
decision on marine site applications (Brayford and Sheridan 2006). Because of this, it 
is argued that “the level of conflict between user groups has been significantly 
reduced and concerns raised by the general community has lessened in most cases, as 
issues raised in the consultation process are addressed in the statement of decisions”.  
 
However, the demand for marine areas is likely to increase in the future and this may 
result in increased conflict of views between competing users groups.  Importantly, 
the existing system has not seen the establishment of a market for formally approved 
marine areas in sheltered coastal waters.  
 
Nevertheless, it is recognised that the existing use of these areas (namely pearling) is 
clearly (and by a significant margin) the highest value use at the present time.   
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Existing and Emerging Issues for Spatial Allocation of Water for Pearl Farming 

Demand for Marine Areas by Pearling 
 
Pearl culture is the highest value fishing or aquaculture enterprise in the region, with a 
Gross Value of Production of $AUD175 million in 2001/021.  The value of the 
industry has grown considerably since the late 1980s and the government policy of 
controlled expansion has resulted in continued demand for high quality pearl farm 
lease sites. 
 
Under this government policy, Western Australia has become the major producer of 
White South Sea Pearls in the world managing the expansion of the industry in order 
to maintain the value in the pearl product2.  With take up to full production under the 
quota limits and improved husbandry techniques resulting in multiple seeding of 
oysters there has been a steady increase in pearl oysters under cultivation requiring 
continued availability of marine sites for pearl farming.   
 
Important milestones, which have led to continued demand for new areas of water for 
the purposes of pearl farm aquaculture are the: 
 
• initial development of pearl culture in White South Sea Pearls by pioneers in the 

1950s; 
• allocation of access rights to wild Pinctada maxima pearl oysters for the purposes 

of cultured pearl production through an annual quota limit (572 quota units at 
1000 shell for each quota unit); 

• introduction of a government policy to development expertise in hatchery 
technology in the Western Australian pearling industry through allocation of 
options to convert to quota after meeting performance criteria, noting that 
industry wide take up of this conversion option resulted in an increase of 61% of 
total quota rights (350 units) in Western Australia3; 

• greater utilisation of each available pearl oyster through development of multiple 
seeding technology which allowed for the possible production of 3 pearls via 
consecutive operations from one oyster shell over a period of 6 years (resulting in 
over a 100% increase in production); 

• allowances to hold un-seeded hatchery shell on farms which are not included in 
the quota count; 

• allowances to replace oysters which have rejected the initial implanted nucleus; 
and 

• seasonal variations in the wild pearl oyster total allowable catch (from 1000 shell 
per quota unit to 1100 per quota unit or vice versa), depending on the abundance 
of wild pearl oyster recruitment. 

 
It is now estimated that close to 3 million Pinctada maxima oysters are being held on 
farms throughout the State’s North on 67,000 hectares of pearl farm lease.  However, 
                                                 
1 Australian Bureau of Statistics Year Book 2004, Publication 1301 
2 Note that unrestricted pearl production in the Black South Sea Pearl market led to a dramatic 
reduction in the price of Black South Sea Pearls, which has only recently been reversed on the back of 
new constraints in production growth. 
3 The increase does not take effect immediately, as pearl producers gear up for new production.  It 
takes about 10 years for hatchery options to be converted to actual quota. 
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this only represents 1.5% of water under 20 metres in depth, although it probably 
encompasses most of the sites currently suitable for pearl farming.   

Other Demand and Constraints on Marine Areas 
 
While the Western Australian northern coastline provides significant areas of water, 
availability for pearling aquaculture will inevitably be limited by: 
 
• the physical requirements for pearling being access to infrastructure, sufficient 

water flow, nutrient levels, habitat, shelter from cyclones; 

• community expectations in relation to marine planning and access in the region 
against the demands for marine areas (from the pearling industry, other potential 
aquaculture industries and other marine users, such as charter tours, the 
recreational and indigenous sectors). 

 
Increasing demand from other users and industries include: 
 
• the growing number of private recreational and tourist vessels travelling to the 

State’s north;  
• the growing demand for charter boat tours; and 
• potential interest in sponge culture and barramundi aquaculture could lead to new 

demand for marine areas in the State’s north with commercial-scale barramundi 
farming already taking place in the Northern Territory. 

 
The growth of private recreational utilisation of the State’s northern waters is an 
concern to the pearling industry in that it is uncontrolled and largely unmeasured.  
Increasing vessel numbers bring associated pollution, environmental degradation, 
navigational and vessel safety servicing demands as well as an increase in the risk of 
interference (either unintended or malicious) of pearl farm operations.   
 
Demographic changes in Australia’s population with the expected increase in cashed 
up retirees is likely to mean the trend will continue to grow.  Future policy on this 
uncontrolled but ever growing trend may be influenced by the emerging policy on 
under the Integrated Fisheries Management Policy of Western Australia.   
 
Greater coordination and planning controls can be exercised over the charter tour 
sector through licensing requirements although existing arrangements may not be 
adequate for the future.  It is noted that recently a Pearling/Charter Boat Accord has 
been struck between the pearling and charter boat industries which establishes agreed 
areas for pearl farm applications. A pearl farm access protocol provides guidelines for 
charter vessel access to and passage through pearl farms. 
 
There are increasing community expectations around conservation of both marine and 
land environments.  The growing influence of the environmental sector in its 
representation in parliaments around Australia has seen the adoption of environment 
sustainability policies by the major political parties.   
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In order to address some of these concerns the pearling industry has: 
 
• developed translocation protocols for disease and bio-security management; 
• been accredited as an fishery conforming to the Environmental Protection and 

Biodiversity Conservation Act 1999 (Commonwealth Government) and related 
Code of Practice; 

• adopted an environmental code of conduct for application within industry; 
• developed an environmental management system template for use in the industry; 
• established a stakeholder environmental risk review process; 
• embarked on an environmental research monitoring programme; and 
• also been involved in the plethora of consultative fora on environmental policy 

and management at the State and Federal levels. 
 
Indigenous opportunities and rights are also a growing issue of interest in the domain 
of public policy.  In recognition of this, the pearling industry and specific indigenous 
communities has developed voluntary agreements governing issues such as rights of 
access.   

Limitations on the Market for Pearl Farm Occupancy and Utilisation 
 
Pearlers lease marine sites from Government, under terms outlined in the Pearling Act 
1990 and associated ordinances.  The pearlers’ tenure is not strictly speaking 
leasehold; rather pearl farmers are licensed to undertake activities exclusively on 
allocated sites under certain conditions including providing access to marine traffic. 
The tenure of the pearl lessee is akin to that of a pastoral lease and is reasonably 
robust given they hold the right to carry out pearling activities for a period of 
21 years.  To date Government has sustained the tenure via renewal to those leased 
areas after they expire.   
 
Government attitude to the tenure allows pearlers to trade the right to occupy and 
utilise allocated sites with other pearlers, provided the new pearler meets the pearling 
licensing requirements, pays the annual rental and can demonstrate they will utilise 
the site for round pearl culture.  
 
Sale proceeds for a pearl farm lease site could be a useful benchmark in the future to 
establish a market rental rate for pearl farm sites, assuming that Government policy 
sought to extract all or part of the available economic rents associated with the 
utilisation of the marine area.  Currently the ‘market value’ of pearl farm leases 
cannot be readily assessed because transactions are generally coupled with other 
entitlements, (such as the economic rent associated with wild oyster quota or hatchery 
quota or the value of pearl farm improvements) which are not readily separated.  
 
The trading system is also limited because it is restricted to pearl licensees only, 
restricting trade with other aquaculture (such a fish farming), prohibiting trading for 
other non-aquaculture purposes (such as tourism) and providing limited tenure to the 
extent bound by the lease agreement with Government. 
 
New lease areas can be obtained upon application. Additional lease sites approved to 
a licensee are limited to a formula based on the quota holding of that specific pearling 
licensee.  Absence of the required quota to meet the formula results in non-approval 



 7

of any new site or relinquishment of equivalent existing lease area held elsewhere by 
that licensee.  The restriction on demand for new sites and the availability of new sites 
limits the market value of un-developed sites.  However, this state of affairs, where 
the supply of sites is greater than the demand for sites is likely to change in the future. 

Impacts of the Limited Market for Pearl Farm Occupancy and Utilisation 
 
Due to other fees meeting community return levels from pearling the annual pearl 
farm lease rental rate, which is set by Government, is lower than the rate set in the 
competing jurisdiction the Northern Territory (which has no alternative community 
return fee basis).   
 
If it is assumed that the underlying demand for marine areas is likely to increase in the 
future, then it follows that the value of marine areas (whether they be for lease or sale) 
would increase in the future.  At present there is no simple way to assess their current 
value or changes in their value. 
 
Given that the demand for sites could increase under current government policy of 
controlled expansion and pearlers may wish to protect sufficient areas of water in 
order to provide for their future growth, over and above their established needs.  
However, there are restrictions on the acquisition of new sites based on the applicant’s 
quota, potential stock holding and utilisation of the site so under the current system, 
pearlers cannot readily make provision for their future growth.  The management of 
the restriction also adds an administrative burden to the pearling compliance regime. 
 
The current marine allocation system could be characterised as a first-in-first-served 
system with pearling as the dominant and only formally managed economic activity 
applying for marine sites and the Department of Fisheries providing a consultative 
process for other stakeholders (as outlined by Brayford and Sheridan 2006) where 
pearling applications are being considered.   
  
The existing system works relatively well given there is space to expand and there is 
only one major marine economic activity in the region.  However, as pressure 
increases on the availability of sites and more economically competitive uses for 
marine areas arise, existing policies may need amendment.   
 
Implications of Market Solutions for Allocation Policy 

Efficient Allocation of Property Rights 
 
One important question that arises in the allocation process is the question as to how 
the value of competing interests for marine space can be fairly assessed?  Naturally, 
Government seeks to allocate resources to the highest value use, whether that is 
assessed in terms of its economic value or some other intrinsic value. 
 
Eirik Inge Mikkelsen (2003) notes that effective allocation of rights and resources 
requires both choosing between many alternative uses and anticipating how different 
uses affect each other.  In a paper titled “Tradable rights schemes for allocation of 
resources between user-groups? Fisheries, aquaculture and tourism in the Norwegian 
coastal zone” Mikkelsen argues that markets can allocate resources to their most 
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valuable use, both at a point in time and over time, and can usually do this quicker 
than administrative allocation systems.   
 
The assumption that tradability is necessary for the efficient allocation of rights also 
assumes that the rights being traded can be characterized as property within the 
context of their degree of security, permanence, exclusivity and transferability.  These 
property characteristics are being considered with respect to the existing tenure of 
pearl farm leases, although there is little likelihood that Government would ever 
consider making pearl farm leases perpetual.   
 
The fact that limited trading of leases occurs between pearlers (notwithstanding they 
are part of the wider asset purchases) would suggest that lease rights (with potential 
amendments to incorporate other economic activities) are sufficiently ‘property-like’ 
for fully contestable market to be considered. 
 
Current proposals before government include extending the tenure and to strengthen 
other property characteristics of leaseholders rights are being mooted in proposed 
legislative amendments. 

Addressing Both Pearling and Non Pearling Markets 
 
Flowing from the first question, is how Government ensures that the growth and 
development of the pearling industry is maintained while providing opportunities for 
new industries and meeting the community’s aspirations about marine access and 
environmental standards.   
 
Evidence is clear that market solutions can be deployed to resolve issues around the 
rationing of what would normally be considered ‘non-market goods’.  In the paper 
addressing the rationing of aquaculture sites between competing sectors, Mikkelsen 
(2003) notes that tradable rights schemes are in use in many branches of 
environmental and natural resource management, including for air and water 
emissions, land use and in fisheries.   
 
There are two examples, one internationally and one in Australia, which apply 
markets to allocate resources and improve environmental standards.  These are the: 
 
• trading of water rights (for irrigation, riverine rehabilitation, urban consumption 

and industrial consumption); and 
 
• trading in emission rights (as in the case of the developing international market 

for carbon credits).   
 
In the case of water in Australia, trading usually is limited to trades between farmers 
(just as pearl farm leases can be traded by pearlers) although in some cases trading 
has occurred between Government and the farmers (when Government purchases 
water rights in order to allow more water back into rivers) or between urban water 
providers and farmers (when water utilities have purchased water rights from 
irrigators in order to augment metropolitan water supplies).  
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In the case of carbon credits, anyone can purchase or sell carbon credits.  Some even 
purchase carbon credits with the objective of retiring them thus preserving the 
environment from exposure to harmful pollution.   
 
Ronald Coase (1960) discussed the idea or emissions trading noting that property 
rights were critical in developing a successful market.  However, it wasn’t until the 
development of policy around carbon emission limits that the notion of market-based 
instruments and emissions trading became widely accepted in practice (Bernd 
Hansjürgens 2005).   Prior to that, a regulatory framework based on command-and-
control measures dominated environmental policy.   It would be a fair observation that 
the current pearl farm lease system is a command and control system coupled with 
limited trading. 
 
It is conceivable that as demand for marine areas grow and the planning constraints 
increase, there may a broader market for marine areas.  Some of this growth is likely 
to arise from growth in pearling, growth in tourism and innovative ideas not yet 
considered.  Under a contestable system, it is possible that market trade may even 
result in marine areas to be returned to the near pristine condition, where for example, 
a tour operator purchases a site and pays the market price for the pleasure of there not 
being any other activity in a particular embayment. 
 
It is noted that the confidence of participants in carbon markets only arises because of 
the pre-determined emission limits that bind the market and hence provide security for 
capital investment. For this reason, it could be argued that limits on the future 
maximum extent of tradeable areas (whether it be for pearling or other activity) is an 
important part of establishing a viable fully contestable market for marine space.  If 
so, these limits should be developed within the context of sustainability, fish health, 
indigenous interests, community expectations around the environment and its 
expectations around the extent of aquaculture and other commercial activities in 
marine areas.  The rights of existing and prospective leaseholders may be enhanced if 
zoning limits demarcating potential marine use options underpinned the system. 

Providing Long Term Certainty and Clarity 
 
A fully contestable market for marine space could provide greater certainty for all 
potential and existing investors, as it would allow businesses to price the costs and 
benefits of decisions around their acquisition of space knowing that they were 
guaranteed access to that space regardless of the level or purpose of utilisation.   For 
example, under a contestable market model, it would be perfectly legitimate for 
pearlers to hold excess marine space in order to provide for future growth or risk 
contingencies.  The pearler would be responsible for factoring in maintenance costs, 
rental payments and potential capital gains of holding an underutilised site. 
 
Decisions around new aquaculture investments would not be as tempered by concern 
that sites would not be available, as availability would almost solely depend on the 
price offered for occupancy and utilization rights, with the proviso that environmental 
and other planning requirements were met. 
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Similarly, the cost to Government of decisions around the exclusion or limitation of 
activities would be more transparent as the value of potential sites where marine 
aquaculture or other commercial activities were excluded would be clear.  

Clarifying the Value of Marine Lease Rentals to Government 
 
A fully contestable market for marine space could also provide a broader base on 
which to value the market for the rights of occupancy and utilisation of that marine 
space.  In valuing transactions, particularly those that did not involve other pearling 
entitlements, Government, as the ultimate lessee would be better informed in setting a 
marine lease rental. 
 
Conclusions 
 
When the community has competing uses for scarce resources and those resources are 
under the ambit of Government stewardship, then it is incumbent on Government to 
establish an allocation process that results in the most economically efficient outcome, 
while also being fair about how various stakeholders’ explicit or implied rights are 
governed. 
 
In the context of coastal marine space, the concept of fairness is not straightforward 
because there are so many overlapping and competing interests most with no 
management plans in place.   
 
Welfare economics would suggest that allocative efficiency is established when the 
value consumers place on resources (in this case, the value those who wish to use 
pearl farm lease sites, place on those resources) is equal to the cost of resources used 
in production.  However, this definition is not particularly helpful where there are 
considerable non-market values involved (eg amenity or historical values) and there 
are complex array of externalities arising from activities that are likely to occur on 
those sites (eg impact on marine biodiversity or environmental impacts on 
surrounding land based activities).  Without a market to test these, any decisions of 
Government around the allocation of rights between and amongst stakeholder groups 
will be at best an informed guess.   
 
Not that this has been a particularly vexatious problem in the past because: 
 
• there has been adequate pearl farm lease sites to meet industry’s demand; 
• there has been limited competition for marine sites from other sectors; and  
• the site allocation system is backed up with a rigorous review process involving 

broad consultation. 
 
Nevertheless, in the future, a more sophisticated policy approach will most likely be 
required and could be based on a market system akin to that applied to water and 
emissions trading.  For such a system to work, the extent of marine areas open to 
trading and the extent of rights being traded would need to be established under an 
integrated marine planning process. 
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Within this, consideration would also need to be given to the protection of other rights 
and interests (such as safe passage and indigenous interests) with priority given to 
mechanism incorporating ‘multiple use’ of marine areas. 
 
Any future market solutions to spatial allocation of marine areas should be tested 
against hypothetical demand 10 or 20 years hence.  This is particularly important 
seeing that decisions are currently being made around the extent of property rights 
associated with marine areas.  For example: 
 
• how will management deal with a potential expanding barramundi sector; 
• what if the existing trends in demographic change result in a 20 fold increase in 

recreational and tourism visitation to the State’s north; and 
• how will future management deal with changes in technology which allows 

pearling to be conducted in offshore waters?  
 
In the future there is likely to be increasing competition for marine sites.  In view of 
this, any future policy needs to address: 
 
• the rights of the designated primary user; 
• the rights of other competing users or complimentary use (eg safe passage, 

indigenous access); and 
• the potential for innovation and changing marine use so that it provides for best 

economic use of the resource over time. 
 
Future policy should also enshrine the notion of ‘fair market’ compensation if 
allocations are removed due to non-market priorities.   
 
The evolution of existing management systems to incorporate a fully contestable 
market could meet the requirements noted above. 
 
The pearling industry has come a long way in the last 20 years and there are 
significant benefits to the region as a result.  It is important that any policy 
development bear in mind the enormous contribution of pearling to the development 
of demand for spatially allocated marine areas and that policy developed under the 
guidance of the pearling industry (including policy on tour operators rights of access 
and the participation of the indigenous community) is acknowledged and progressed. 
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