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Foreword

'Sustainable development' was a 'buzz' concep t of the later part of
the 1 980s and the early part of the 1 990s, as thinkers and
policymakers th roughout the world endeavoured to reconcile
economic growth with conservation of natural environmen ts and
tried to avoid the catas trophes which accompanied short-lived
economic growth. Such arrested growth may occur when the natural
resource base is inappropriately depleted or damaged. While there is
continuing interest in sustainable development as an issue in the later
1990s, it has been moved somewhat off centre stage by problems of
unemployment, macroeconomic instability (such as that engendered by
the Asian financial crisis) and in general, problems associated with
economic globalisation. Nevertheless, sustainable development is still
of crucial importance to the economic future of most economies,
especially those which are as heavily dependent on natural resources
as the economies of the Pacific islands. Colin Hunt draws upon his
wide and varied experience with conservation as well as his recent
assignments in many Pacific island countries, to provide a penetrating
analysis of existing policies and policy alternatives facing these
countries in their quest for sustainable development.
A valuable feature of his work is the way economic analysis is set
within a cultural and social contex t. Such an holistic approach is all
too rare in economics.
Both the impact of existing policies on natural resources in South
Pacific countries and alternatives are outlined and explored, giving
attention to factors such as unfavourable environmental spillovers.
Pertinent questions are explored in relation to forestry, marine
resources, mining and urban development in the Pacific. Real policies,
actual cases and policy alternatives are expertly introducedt This well
researched volume provides practical suggestions as to how Pacific
island countries can select policies that are environmentally more
benign than some present ones and at the same time, assist their
economic welfare. Many of the issues the author raises are also relevant
to other economies. This book should be compulsory reading for
policymakers in the South Pacific and those who provide economic

ix

support to countries in this region. However, it can be profitably
read by all who have an interest in sustainable development
generally and in environmental conservation in particular.
Clem Tisdell
Professor of Economics
The University of Queensland
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The Pacific context

The Pacific region is loosely defined as the area served by the South
Pacific Commission but excluding Australia and New Zealand. There
are 22 island states, most of which are independent. 1 The largest in
land area and population is Papua New Guinea (462,243 square
kilometres and 3.6 million) and the smallest is Tokelau (10 square
kilometres and 1,600), a New Zealand dependency.
Pacific island countries are disparate in their natural resource and
environmental endowments and diverse in their cultures and
population densities. Their human development-as measured by the
United Nations Development Programme (UNDP)-is also variable. In
most countries of the Pacific, literacy rates for both men and women are
higher than the developing country average and the discrepancies
between male and female rates are small. On the other hand, the female
literacy rate in Papua New Guinea and Solomon Islands is
substantially below the average. However, there can be as much
variation in human development statistics within a country as there is
between countries.
The Pacific islands face common problems of natural resource and
environmental depletion (Thistlethwaite and Davis 1 996) and also of
urbanisation (Connell and Lea 1993, 1 995). The high incidence of
cyclone damage has now been joined by the threat to atolls of gradual
inundation as a result of global warming (Hunt 1995) .
The National Environmental Management Strategies prepared by all
Pacific island countries document the serious problems of
unsustainable development emerging in the region and highlight two
main concerns. First, natural resource stocks and their biodiversity are
dwindling. The rapid and unsustainable exploitation of forest
The Pacific context
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resources and coral reefs have been at the forefront of public concern,
and there are also high social and environmental costs associated with
mining. Second, there are concerns about the increasing assaults on the
assimilative capacity of environments by pollution, caused by both
resource exploitation and urban growth.
While major industrial centres and the problems associated with
them are absent from the Pacific, growing urban populations require
access to housing, transport, piped water and sewerage. At the same
time urban populations are gaining access to a wide range of consumer
goods and foodstuffs. Health hazards are numerous-wastes are
disposed of in forms and quantities greater than the assimilative
capacities of local environments. Typhoid is endemic in Port Moresby
Games Wangi, Chief Epidemiologist, Health Department, Papua New
Guinea, personal communication} and in Tarawa serious health
problems and high death rates are caused by contamination of in situ
environments by wastes (Hunt 1996a; Kiribati Ministry of Home Affairs
and Rural Development 1995). Lack of attention to improving waste
management has been identified as a serious issue by regional
environmental experts (Morrison and Munroe 1 997). While the
environmental problems associated with Pacific resource exploitation
and pollution have been well documented,2 solutions are less
common and the application of economic and financial instruments
have received little attention despite the interest in these at the
international level.3
The poor levels of economic growth (compared with Caribbean
countries, for example) and the gradual withdrawal of aid have placed
a squeeze on the budgets of Pacific island countries and led to the
downsizing of government departments. The ability of governments
to direct resources to conservation and environmental management
at a time when they are sorely needed has been curtailed . There is a
need for increased aw areness of both the principles and the practice
of the application of economic instruments that can be cost effective
in environmental management in the region.
Socioeconomic characteristics of Pacific island countries

Despite their physical and economic size, their general paucity of
resources and their isolation which inhibits trade, the smaller island
countries of the Pacific score fairly well in major indicators of human
development-such as life expectancy, literacy, and access to services
and education (see Table 1 . 1). Pacific environments deliver large
2
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ambient benefits, reflected in lifestyles, but these are largely
unrecorded.
What stands out in comparisons of levels of human development in
Pacific island countries is the relatively poor performance of Melanesia.
Paradoxically Papua New Guinea, the richest island country, is also
the least developed, being very low on the world index with a ranking
of 1 29 out of 1 74 countries (UNDP 1 998) . The relatively resource
rich Solomon Islands, and to a lesser extent Vanuatu, also lag in basic
development.
The maintenance of gains in human development, and future
improvements, are linked to economic performance and the generation
of surpluses. Surpluses are needed to fund the installation and
maintenance of infrastructure for education and health and for the
employment of service personnel. Of concern is not just the low rates of
economic growth in the Pacific, but also the relatively high rate of
population increase which dilutes economic growth. Papua New
Guinea registered per capita economic growth of only 1 . 1 per cent
over the 1980-95 period. Table 1 . 2 compares the Pacific and Papua
New Guinea with all developing countries for economic and
population growth.
The education of females is vital in reducing population growth and
in improving child and maternal health standards. Hand in hand with
education is the need for encouraging women's participation in the
workforce and integrating of gender issues in economic development
and conservation programs.
Melanesia excepted, Pacific island economies possess limited export
potential. Nevertheless, the smaller economies are remarkably open and

Table

1.2

Economic and population growth, selected regions, 1 980-95

(per cent per annum)
Pacific i slands
Population
Per capita real G N P

2Y
0.18

Papua New
Guinea
2.3b
1.1 c

All developing
countries
2.1b
2.1c

1980-90; b 1970-95; 1980-95
Source: United Nations Development Programme, 1994. Pacific Human Development
Report, United Na tions Development Programme, Suva: 1 2, Table 1; United Na tions
Development Programme, 1998. Human Developmen t Report 1 998, Oxford University Press,
New York: 1 77, Table 22: 1 85, Table 26.

a

c
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their economy-wide management on the whole has been good-if
judged against the criterion of macroeconomic stability. However,
they have been more successful in achieving stability than growth
(World Bank 1993), largely due to the fact that the key factors of land
and labour are protected (Pollard 1995). Land is immobile due to
traditional tenure and labour and capital are relatively expensive. In
the absence of private investment the public and traditional sectors
of the small island states have flou rished on inflows of aid and
remi ttances .
Urbanisation has recently been marked, particularly i n Melanesia
(see Figure 1. 2), and will increase rapidly. Urban grow th and the
switch to the consumption of imported foodstuffs have escalated the
generation of waste. If the assimilative capacity of adjacent ocean
waters is not to be exceeded and if health hazards are to be avoided,
then the increasing quantities of sewage must be treated. However,
unsanitary conditions, unreliable water supplies and visible waste
accumulation in urbanised areas, are tending to pose health risks, at
the same time undermining the attractions of atolls and small
islands. Yet these atolls have great potential for tourism (Temu 1996).

Population increases in urban centres in Melanesia, 1 980-- 90

Figure 1 .2
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Source: Thistlethwa ite, R. and Davis, D., 1996. A Sustainable Futurefor Melanesia? Natural
resources, population and developmen t, Pacific Policy Pa per 17, National Centre for
Development Studies, The Australian Nationa l University, Canberra:37, Table 2.2.
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Tourism is very competitive and there is cost-effective competition
both within the region and with well-endowed islands in other
regions. Accessibility to the natural environments of the Pacific by
air has been an important factor in the seven per cent grow th in
international tourism that has occurred over the last decade. The
main beneficiaries, Vanuatu, Samoa and Fiji, receive tourist earnings
equivalent to around one-fifth of GDP, and tourism employment of
between one and two per cent of their populations (World Bank
1995:29).
In the smaller islands the ability to import almost all requirements
other than staple food items is the result of substantial financial flows
from abroad . Gaps between exports and imports have been met by
'rents' unrelated to any productive activity but made up of bilateral aid
and remittances from nationals resident overseas (Bertram 1993). The
lack of real development opportunities in small island states means
that many of the plethora of development proposals and initiatives
are vehicles for aid 'in disguise' (McKee and Tisdell 1990; Baldachino
1992).
One way of viewing aid in the region is as financial flows for
services to donors. Poirine (1995) argues that aid is in fact trade-a
payment for an export of 'geostrategic services'-boosted by
competition between donors. Reduced aid flows, and the withdrawal
of major donors such as Britain, suggest falling values of post cold
war geostrategic services from the Pacific.
There is another side to the debate about development in small
island states-the environment. The alternative to aid that is consumed
is aid that subsidises industrial activity. Industrialisation would
generate pollution, the consequences of which could be very costly in
terms of the irreversible degradation of local environments, such as
fresh water supplies and coastal waters. Offshore investment through
trust funds can avoid these consequences. Trust funds in the Pacific
already facilitate investment in private corporations and money
markets, using revenues from the exploitation of non-renewable
resources or from bilateral aid. Of the Pacific trust funds of Nauru,
Tuvalu and Kiribati, the latter two have been successful in generating
increasing revenues while at the same time growing in real value
(Duncan, Larmour and Hunt 1996).
E xport income in the region is dominated by just a few commodities.
These exports are heavily taxed leaving these revenues sensitive to
export prices and exchange rates. The imposition of high export
The Pacific context
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taxes is partly a response to transfer pricing that has enabled
exporters operating in the islands to evade company tax. Tax
structures in forestry sectors allowed logging companies to make
super profits. But there have been recent moves to improve the tax
base, as will be explained in the case of Papua New Guinea.
As well as being well endowed with forests, Melanesian countries,
particularly Papua New Guinea, have significant mineral reserves.
The steady increases in new discoveries and inventories of minerals
suggest that produc tion will increase over time, rather than decline.
The major issues in the mining sector are environmental and social
impacts and the need to invest a substantial proportion of the
proceeds in sustainable projects. In New Caledonia, mines abandoned
in the mid-1970s are still responsible for widespread and spreading
environmental impacts. In Fiji, environmental impact assessments
point to the environmental hazards associated with new mining.
Elsewhere, abandoned Pacific phosphate islands pose rehabilitation
problems, while in Papua New Guinea mine waste disposal in rivers
has been the cause of substantial environmental damage. While the
PNG mining and oil industry is now conscientious about minimising
environmental impacts it has yet to face the problem of rehabilitating
exhausted mine sites.
The mining industry goes to great lengths to compensate local
people for damage to local environments. Greater benefits than
hitherto, in the form of both compensation and royalties, now flow
to local landowners. However, their effect can be very damaging
socially; these benefits and costs are examined in Chapter 4.
Perhaps the most important question for Papua New Guinea is
how to invest resource rent taxes and royalties in the forestry and
mining industries so that they will generate long-term benefits to
local communities and the nation. The PNG Government distributes
more and more of the royalties from mining and forestry but fails to
adequately meet spending priorities in the health and education
fields (UNDP 1 994). While mining companies invest heavily in local
social services and infrastructure (Timperley 1994), the continuation
of these services after mine closures is in doubt (Cook 1 996; Banks
1 996) .
Two factors work against successful investment of proceeds from
mining and forestry in local proj ects and enterprises. First, the
amounts of compensation and royalties paid to individuals or clan
groups constitute an insufficient capital base (Connell 199 1 ; Banks
1 996). Second, the local opportunities for investment are in many
cases very limited, accounting for the accent on consump tion rather
8
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than saving (Filer 1994; Banks 1996; Sekhran and McCallum 1996).
Banks (1996:231) records that, while 20 to 25 per cent of
compensation had been invested in local businesses, the majority of
projects failed . There are moves to divert increasing amounts of
compensation and royalties to trusts which can facilitate
investment.
Marine resources are important in the Pacific but the variability
in the benefits ob tained from fishing underlines the unevenness of
endowments across the region. Papua New Guinea generates some
K20 million from tuna licence fees but this is a drop in the bucket
compared with the contribution of the petroleum, mining and
agricultural sectors to that country's economy. In Fiji, in contrast to
most Pacific island countries where foreign fishing enterprises
dominate, tuna is processed and exported by locally based
companies. In Kiribati, which has a huge exclusive economic zone,
fishing licence fees are at similar levels to those of Papua New
Guinea but, because of the small size of the economy, contribute up
to half of government recurrent expenditure. The exploitation of the
region's tuna resource by distant water fishing nations generates a
total of some US$2 billion in the region. The capital and technology
intensive nature of industrial fishing make it difficult for the island
countries themselves to participate more fully in tuna harvesting.
The Pacific island countries do not receive an equitable share of the
benefits of tuna because of their disunity in negotiating access fees
with the distant water fishing nations.
In the marine sector, as in the forestry sector, non-market
environmental benefits tend to be ignored. The region contains
unique and diverse ecosystems, but threats are p osed by resource
exploitation and coastal population increases while the number and
size of protected areas is inadequate (World Bank 1995).
Paradoxically, the strong customary tenure that afforded protection
to land and marine environments now poses difficulties for securing
and financing areas for conservation. On the high seas, there are
concerns about the loss of b iodiversity caused by industrial fishing,
including the decimation of albatross in the higher latitudes of the
South Pacific (Brothers 1991; TRAFFIC Oceania 1996).
Financial restraints

The lack of appreciation of the dearth of resources at the disposal of
governments and authorities in Pacific island countries can lead to
the failure of Western-designed environmental infrastructure. Low
charge levels, or low levels of recoupment of charges for government
The Pacific context
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services, tend to limit the level of funds available for the adop tion of
maintenance programs.4 The provision of sewerage systems, or
piped water supply systems, assumes that extra money for repairs
'
and parts will be found and that the expertise exists for undertaking
maintenance work.5 The sewage system of South Taraw a, for
example, was in disrepair due to the lack of maintenance funding
and disputes over maintenance . There is scope for governments and
municipalities to adopt 'user-pays' policies that recover larger
proportions of the costs of environmental services and can
supplement maintenance and operating budgets.
While it has been suggested that charges to fund enviro nmental
services are often inadequate, there are now some examples of
reform. For example, on South Taraw a in Kiribati there appears to be
an adequate fee structure in place for solid waste collection
(Morrison and Munroe 1997). In Papua New Guinea the introduction
of 'environmental levies' covering a wide range of government costs
in environmental management has been proposed by the Papua New
Guinea Department of Environment and Conservation (1993). The
report recommended the application of the following instruments
•
charges to cover administration and management costs
including the evaluation of proposals that affect the
environment and the conduct of public hearings
•
performance bonds to encourage compliance w ith permit
conditions, and to cover the costs of clean-up of spills of oil
or toxic substances
•
charges to cover the full cost of monitoring and regulation
of users of hazardous wastes, such as toxic chemicals and oil
•
charges, as a percentage of total development costs, to
enable the provision of pub lic goods such as local
infrastructure in the form of schools and aid posts or
nature conservation areas.
While the PNG cabinet endorsed the setting up of a trust fund to
receive the monies collected from such charges, their application has
not proceeded because of resistance by industry and certain
Ministries. However, the restraints on budgetary and human
resource deployment for environmental management make such
instruments all the more relevant to the region.
Weak states

Environmental policy and economic policy may be in place in Pacific
island states but just as important is the ability of Pacific island
governments to implement policy. However, there may be strong
1O
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resistance to the state in the form of chiefs, landlords, bosses, rich
peasants and clan leaders, through their various social organisations.
According to Migdal (1988) one measure of the relative strengths of
states vis a vis societies is the ability of the state to impose statutory
law over customary tenure. If this is so, then Pacific island states are
weak, given that high proportions of land are held under customary
tenure. There also tends to be a limited understanding or acceptance
of ideas of national sovereignty.
It is unrealistic to assume that ideas and laws imposed at a
national level, that affect culturally loaded and variable land tenure,
will be accep ted or observed (Ward 1997). It is therefore necessary
for those who seek to foster conservation projects to heed local
attitudes and to deal directly with the claimants to land as well as
with central governments.
Governments are also weak in the sense that there is a great deal of
volatility within governing parties and coalitions. The volatility is
epitomised by events in Solomon Islands and Vanuatu. The Vanuatu
government in 1966 lurched from crisis to crisis, while policy and
programs were in abeyance (Ambrose and Siwatibau 1997). In
Solomon Islands 'the increasing cost of living, allegations of
corruption in the public sector and domestic cash flow problems, all
point to poor fiscal management' (Kabutaulaka 1997:15).
Political uncertainty is not conducive to policy formulation or
economic management. The shortage of budgetary funding that can
ensue undermines the ability of departments to implement policy. In
these circumstances the choice of instruments for conservation and
environmental management should be dictated by their
administrative simplicity and cost-and if the instruments chosen
can contribute to revenue, so much the better.
A problem with the traditional ' command and control' and
regulatory approaches to environmental management is that they
require resources for monitoring and enforcement by government
agencies. In addition, the legal system needs to back-up enforcement
through prosecution. In the Pacific, courts are generally not set up to
handle significant levels of environmental litigation.
Another institutional characteristic, not confined to Pacific island
countries, is that different government departments may be at odds in
the determination of resource sector p olicy. Examples of
interdepartmental conflict apply not only to clashes between mining
and forestry departments and environment and conservation
The Pacific context

I

1 1

departments, but also to the management of waste. The collection of
waste, the management of dumps and monitoring for environmental
quality can all be under separate dep artments, and the maintenance
of infrastructure such as sewerage may be subject to disputes
between departments over the responsibility for repairs and
maintenance (Kiribati Ministry of Home Affairs and Rural
Development 1995). Fragmented jurisdictions are a barrier to the
adoption of integrated waste management strategies.
Cultura l and social contexts

Probably the most important characteristic of
Pacific islands in determining the shape of projects, development
and conservation alike, is the fact that traditional land tenure or
'customary tenure' is the norm. By comparison, traditional marine
tenure has been weakened, although it is still strong in some areas.
The failure of Westerners to recognise that neither land, reef nor
lagoon resources were ' open access' or common property but resources
strongly held under customary tenure has led to the failure of many
development and conservation projects (see Box 1). The most notorious
example is the Panguna mine on Bougainville. Its demise-and the
subsequent civil war-can be directly linked to the failure of developers
and governments to recognise the complexities of traditional land
tenure systems (Connell 1991). Another rather spectacular failure, that
of the Lak Integrated Conservation Area in New Ireland Province, can
also be shown to be due to the fact that the project proceeded without
the support of the majority of the customary landholders.
Customary land tenure varies greatly, both within Pacific islands
and between them. In Papua New Guinea, patrilineal descent is
dominant in the highlands while matrilineal descent is the norm in the
islands of east Papua New Guinea. One common feature is that
outright alienation is forbidden. It would be a mistake to assume that
customary tenure was a system handed down from time immemorial.
Ward (1997) cites examples of Tonga where the traditional system is the
outcome of the Crown taking control of land and abolishing customary
rights; and of Fiji, where traditional tenure is in fact a colonial creation.
In the atolls, the introduction of English law and its derivatives tended
to rigidify the highly adaptive and flexible traditional systems. As a
consequence, inheritance and subdivision has fragmented land,
decreased plot sizes and led to prob lems associated with absentee
ownership. At the same time disputes over title and boundaries have
Customary tenure.
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Box 1
Customary land tenure in the Pacific

A commun ity of seve ral clans would claim an area of land as its
te rritory. Within that te rritory, each clan would be acknowledged as
the controller or owner of particular sections. The whole was not
the common property of the commu nity for more intensive uses,
despite the fact that, by custom, all residents mig ht be free to
gather forest prod ucts from anywhere in the uncu ltivated parts of
the te rritory. Although some limited rights might have approached
com monality within this forest or uncultivated land, individual trees
or products would be recogn ised as the property of indivi duals and
control of h u nting and gathering would rest with particular people
or sub groups.
With in the land of one clan , members would not all have equal
rights to clear and cultivate any part because specific i ndivid uals,
nuclear, or extended fami lies would hold residual and relatively
excl usive rights to occupy, stemming from the last period of
cultivation of the particular piece. The land of a house site might be
specifically under the control of a particular nuclear or extended
fami ly.
Specific resource sites, such as a spring or a source of clay,
although within the boundaries of a clan's land, might be control led
by specific members of that or another clan, with relatively free
access bei ng allowed to almost all, but under 'grace and favour'. A
superficial examination of this type of system , influe nced by ideas
stemming from ni neteenth century sociology, might well conclude
that as all members appeared to be able to hunt, gather, or coll ect
water from any area or site with in the commun ity's broader territory,
and that people cultivated gardens scattered throughout the
territo ry, that the land was common property.
Source: Young, E., Hunt, C. and Ward R.G., 1 998. 'The envi ronment,
traditional production and popula tion', in G. Thompson (ed.), Economic
Dynamism in the Asia-Pacific, Routledge/The Open University,
London:303-34.
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become common where customary and introduced systems are
juxtaposed (Crocombe 1987).
National governments tend to emphasise and protect customary
tenure because they see it as central to national and ethnic identity
and it maintains the power of elites. There is also a fear that the
alienation of land will leave many landless and without livelihoods.
The protection of customary tenure has increased the difficulties
of making land available or alienating land for the purposes of
resource and urban development. While it is being constantly
reinforced, customary land tenure is, at the same time, everywhere
dynamic and changing with custom.
In the case of the inshore waters-the reefs and lagoons of the
region-the most widespread and important measure for the
conservation of marine resources was, in the past, controlled access
through customary marine tenure arrangements; the rights to fish being
controlled by a clan, chief or family. Under customary marine tenure
there is no 'ownership ' by one group of all rights in the Western sense
but rather a system of allocation of access and use rights. In customary
marine tenure social boundaries are as important as physical
boundaries but harder for Westerners to define (Crocombe 1994).
The conservation of inshore stocks, usually through area closures,
yielded substantial benefits to the right holders. Restriction of access
under customary marine tenure was not enforced so much with
conservation per se in mind but rather to embed aquatic resources in the
gift economy and kinship-based modes of production. Or as Carrier
succinctly put it ' [customary marine tenure] made it possible to be
generous' (1987:164, cited by Hyndman 1993). Customary law underlies
decision-making concerning access and the sanctions that might apply
in the case of breaches. Customary law is flexible, in that there are
constant negotiations at the community level regarding access and use,
and the principles underlying customary marine tenure are subject to
continuous interpretation, transformation and redefinition (Scheffler
and Larmour 1987). Indeed, the customary marine tenure of today
has very little in common with that of 200 years ago (Crocombe 1994).
Changes to, and the erosion of, traditional customary marine
tenure have occurred largely because of coastal population decreases
early in colonisation, together with subsequent population increases
(about 3.5 million people now live on the coast in the South Pacific).
The adoption of technology (fishing power and mobility), the
intrusion of the cash economy and a breakdown of chiefly authority
14
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have added to the pressures Qohannes 1978; Crocombe 1994). The
breakdown of customary marine tenure has led to open access to
inshore marine resources and their consequent depletion. The need
for inshore management plans is most pressing in some of the
smaller islands and atolls, where greatly increased fishing effort is
jeopardising the supply of essential protein to rapidly growing
populations (Dalzell et al. 1995).
Modem methods of fisheries management require knowledge of
the biology of target species and the availability of catch and effort
data. Centrally-imposed management for inshore fisheries increases
the monitoring and regulatory responsibilities of governments. The
task is exacerbated by the archipelagic nature of many Pacific island
countries. Fisheries departments in the Pacific are typically
understaffed and underfunded. Except in a few cases, the data
required for scientific fisheries management for inshore waters in
the Pacific is not available and 'from a management perspective it is
unlikely that the Pacific island reef fisheries recruitment processes
will ever be sufficiently understood to be incorporated into
management initiatives' (Dalzell et al. 1 995:80).
As a consequence, alternative models of management have been
proposed (Dalzell et al. 1 995; Johannes 1994a, 1994b; Petelo et al. 1995).
These models strengthen rather than weaken customary marine tenure.
Local knowledge substitutes for (or complements) scientific data while
local planning substitutes for (or complements) fisheries department
planning. The adoption of cooperative models involving legislative
support for local tenure arrangements may be necessary to allow the
reintroduction of effective traditional methods, such as temporary
closures (Hunt 1997a). The commercial harvesting of invertebrates such
as trochus and beche-de-mer (whose numbers have been severely
depleted) can also come under local management arrangements.
Custom and business. The fundamental nature of land in the value
systems of the people of the region is reflected in traditional land
tenure. Traditional practices also have a great modifying influence
on economic development. Traditional lifestyles involved the
immediate consumption of perishable products or their distribution
by gift or exchange. Reciprocity bound groups together and fostered
reconciliation.
In contemporary society, there are expectations that the well-off will
meet their obligations to the local community in proportion to their
wealth. Fairbairn ( 1988) describes how highlander entrepreneurs are
The Pacific context
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motivated to achieve social and political big man' status while
Samoans desire chiefly title . Success in business requ ires that
entrepreneurs accumulate capital and make profits-activities that
are in conflict with social obligations
Entrepreneurs are expected to support community activities through
contributions both cash and in kind and to participate in church and
local government activities. They a re expected to be generous in
extending trade credit to their customers. If entrep reneurs choose to
ignore these customa ry obliga tions, they risk social ostracism and loss
of customers as well as loss of access to loca l labour and other
community resources (Fairbairn 1988:273).

In a study of indigenous Micronesian business, Pollard (1995)
found that small business is embedded in the local, traditional,
national and political culture. Success in business involved the
reconciliation of the interests of the greater community while at the
same time adopting strong commercial modes of operation.
Community donations were kep t small and within current cash flow,
while loan and credit policies were tightened in times of losses or
poor business.
Pollard (1995) also found that small business was not impeded by
problems of obtaining and using traditional land under informal
arrangements in the Marshall Islands or the Federated States of
Micronesia. The lack of clear title to land hampered investment
untitled property was not accepted by commercial banks as
collateral against business loans. Given the low rate of domestic
savings, the lack of bank finance tended to limit the size of
businesses. Chand and Duncan (1997) suggest that it is not the form
of land tenure that is crucial for business but access to long-term
security of tenure.
The traditional reciprocity and sharing that bound groups together is
absent in the dealings between the large resource companies and local
groups. Toft (1997) goes so far as to say that one of the fundamental
reasons for disharmony between landowners and multinational
companies is that the landowners want to act as patrons, with the
company as client, but the mining companies see themselves as
patrons. Thus reconciliation through reciprocity cannot be achieved.
Resource projects such as mining and logging generate large cash
flows in communities where, traditionally, subsistence and barter
were the norm. In these situations there is a tendency for big men' to
appropriate inequitably large shares of the revenues. Conflict within
communities can result from the perceived or real inequitable
16
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distribution of benefits from projec ts, and such conflict can escalate
to endanger the project itself.
Custom and urban environments. Traditional practices also have
implications for managing urban environments. Many South Pacific
adults grew up when most waste was biodegradable. Moreover,
population densities in the past were lower and the amount of waste
deposited on land or in marine environments was easily assimilated.
The practice of communal bathing and ablutions on the shore was
perfectly sustainable, as was the disposal of all household wastes
from dwellings on stilts to the tidal zone below.
Much higher population densities adj acent to marine and lagoon
areas has led to a level of waste disposal in the local environment far
beyond the capacity of inshore environments to assimilate. This has
resulted in high levels of contamination of beaches, inshore waters,
shellfish and freshwater sources. The continuation of pig farming in
urban areas, and adj acent to lagoons, also contributes to the
problems of inshore water contamination. In the case of household
wastes, the predominance of non-biodegradable plastic has led to an
accumulation around and below dwellings or in informal dumps,
where it becomes an unsightly habitat for disease vectors.
The task at hand in modifying traditional waste disposal activities
has been highlighted in the case of South Tarawa, Kiribati.
Improved sanita tion infrastructure, practices and safe water supply,
supplemented by community ed ucation progra ms, are key measures
needed to reduce the incidence of diarrhoea and improve community
health. It is of major concern that since the cholera outbreak in 1977,
three reticulated sewage systems have been put in place in the main
urban areas but beach defeca tion and other adverse community health
practices have increased substantially over that time (Kiribati Ministry
of Horne Affairs and Rura l Development 1995:16).

While the provision of composting toilets may seem to be a perfectly
good solution in such situations, it should be borne in mind that Pacific
islanders reject the use of animal or human wastes on gardens.
Preservation versus conservation in the Pacific

One of the most fundamental implications of customary land tenure is
that 'preservation' of areas in the Western sense-that is National
Parks or protected areas-is unworkable.
There are generally no great expanses of forest owned by the state
which can be preserved, as in Australia. As has been emphasised,
The Pacific context
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land is strongly held under customary tenure. This applies to forested
land as much to plantation land and cultivated land. Customary
tenure may also be strong in reefs and lagoons; the Marovo Lagoon
in the Solomons provides a well-known example (Hviding 1 996).
The creation of preserved areas free of human interference would
entail the difficult task of barring access to traditional owners. Even
if the land were sold by the traditional owners to the state or a
private entity for conservation purposes, it is quite likely that the
former owners would hold the view that the transfer is temporary
and that ownership will still revert to them or their descendants.
'Conservation' must be the goal, rather than preservation. New
models of conservation are emerging that involve the traditional
owners and that incorporate the continuation of use of natural
resources. However, there is often a short-term opportunity cost of
conservation to the landowners; they may forego income from logs, or
from beche-de-mer. For traditional owners to undertake conservation,
there must be incentives. Sufficient incentive may be generated by
recognition that conservation means that the natural assets will be
available for future generations. But the rate of au tonomous
conservation would tend to be less than optimal (given the pressure
on the environment, for example from the rate of logging), and is
now being quickened by a whole range of incentive structures.
The incentives are usually financial, but may include development
benefits, and they are being offered to local communities mainly by
international agencies, government and non-government or their
representatives, rather than national governments. The magnitude of
external financial flows (the Global Environment Facility allocation to
the P� cific is some US$1 5 million) is a reflection of the high existence
value put on the biodiversity of the region by the international
community.
The great challenges presented to the new models of conservation
are twofold. First, how to guarantee that conservation will be long term.
Second, how to conserve large areas that are viable from the point of
view of providing sufficiently large habitats or representative areas. The
economic value of conserved areas may rise in the future as
commodities such as hard woods or certain marine species become
scarce. In order for the traditional owners to adhere to the conservation
plan it may be necessary to offer them greater financial incentives and
subsidies in line with their increased opportunity costs of conservation.
Where large contiguous areas are to come under a conservation plan
18
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the task of obtaining agreement is exacerbated because it is likely
that there will be several clans, subclans and language groups
involved. In economic terms, the transaction costs of conservation
will escalate under these conditions. The larger ' integrated
conservation and development projects' in Papua New Guinea face
this very challenge.
Conclusions

Human development needs to be maintained and improved but
against a background of growing populations and, in the case of the
Pacific microstates, a lack of development opportunities and
declining aid. Inevitably there will be more pressure on natural
resources to maintain government revenues and satisfy the growing
need for cash incomes. It is doubtful if the accelerating exploitation
of natural resources will be matched by increased government
spending and regulation to limit consequential environmental and
social costs. Methods of environmental management are called for
which are cost effective. As in the case of development projects,
conservation projects need to recognise and build in the restraints
and opportunities offered by Pacific cultures.
One obvious practical implication for conservation initiatives,
whether of forest, marine resources or biodiversity, is the need for
effort at the local level to achieve lasting cooperation with the
customary resource owners. Top-down initiatives are of course
important, but these must be matched by input at the local level.
Where financial benefits are tied to conservation initiatives, the
identification of resource owners may be a difficult, expensive but
very necessary task.
The implications of customary tenure may also be important in
the design of urban services. In theory, charges can be made for the
delivery of services to households such as water, sewerage and
garbage removal. Lack of titles to land, either because it is
communally owned or because it is inhabited by squatters, means
that notices cannot be effectively served on individual households /
consumers. Instead notices may need t o be served through village
leaders on a community as a whole for its total consumption. Or a
more radical solution is for property rights to be conferred on
households. There is a need to recognise that the recovery rate for
charges for services may be unavoidably low as a consequence of
tenure arrangements.
The Pacific context
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Customary tenure may also pose restraints and costs on the
alienation of land for sanitary land fill or water supply systems. Claims
for compensation need to be anticipated. In other cases, where
property rights are vested in governments, it is as well to anticipate
that the exercise of jurisdiction may be weak. This may lead to de
facto open access to government resources and to environmental
degradation.
In both urban and conservation contexts it is a great challenge to
adopt management systems and instruments that recognise the
restraints and opportunities that are a consequence of Pacific
socioeconomic and cultural conditions. At the same time instruments
must minimise the level of avoidance, be cost effective and, where
possible, generate revenue.
N otes

The 22 island members served by the South Pacific Commission are
American Samoa, Cook Islands, Federated States of Micronesia, Fiji,
French Polynesia, Guam, Kiribati, Marshall Islands, Nauru, Niue,
New Caledonia, Northern Mariana Islands, Palau, Papua New
Guinea, Pitcairn Islands, Samoa, Solomon Islands, Tokelau, Tonga,
Tuvalu, Vanuatu, Wallis and Futuna.
For example, the South Pacific Regional Environment Programme
(SPREP) has convened regular meetings to consider environmental
issues.
The World Commission on Environment and Development (1987)
report paved the way for the 1992 United Nations Conference on
Environment and Development and this, and the subsequent Rio
Declaration and Agenda 21, specifically refer to the need for the
adoption of economic instruments to achieve sustainable
development.
In the National Capital District of Papua New Guinea the
proportion of charges collected, as against charges invoiced, is 56
per cent (Wilbur Smith and Associates 1996, Volume 5: 19).
The criticism of development funding can be extended to much aid
that places heavy demands on the recurrent budgets of recipient
countries. Aid donors tend to favour infrastructure projects such as
sewage systems, patrol boats and roads, while ignoring the
downstream increase in maintenance and running costs that may be
prohibitive.
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Forest conservation and use in
the Pacific

Pacific island governments have the power to control, through
legislation and enforcement, the overall rate and manner of
commercial exploitation of forests and the distribution of the
proceeds through forest revenue systems.
Timber price increases over recent years, combined with
ineffective forest management, have led to destructive logging and
logging in excess of sustainable yield in Melanesia. An export tax has
been the main instrument by which governments have appropriated
substantial shares of the revenues-in order to augment consolidated
revenues-while royalties and other forms of payment to landowners
have been relatively small and uncertain. The design of forest revenue
systems and the implementation of management systems are crucial for
the fair and efficient distribution of proceeds from timber exploitation
and for the generation of funds for forest esource management.
There are two objectives in forestry management. The first is the
conservation of natural forest as a renewable resource, so that the
commercial production of timber is sustainable. This is accomplished
by taking only a proportion of the available standing timber at any one
time, and by adopting low-impact extraction methods. The second is
the conservation of the plant and animal biodiversity found in the
forests.
Plantation forestry projects are regarded as more amenable to
planning tools than natural forests. Caution is advocated in the
adoption of planning tools where conservation of natural forests is
the objective because of the difficulty of quantifying the
environmental and social benefits of conservation.
Forest conservation and use in the Pacific
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Tenure has been shown to be an important issue affecting both
forest harvesting and conservation. Harnessing customary tenure has
been found to be crucial in the development of effective forest
conservation initiatives but this may involve high administrative costs.
The export of forest resources is very important in the economies
of the Melanesian countries Pap ua New Guinea, Solomon Islands
and Vanuatu (see Table 2. 1). While significant forest resources still
exist in Fiji and Samoa, these countries and other less well-endowed
countries of the region are net importers of forest products.
Table 2. 1

Exports of timber products from Melanesian countries, 1 993

Papua New Guinea
Solomon Islands
Vanuatu

Annual timber exports

Annual ti mber exports

(US$ million)
280.0
69.7
2.6

(per cent of total export value)
16
55

13

Sources: World Bank 1 995. Pacific Island Economies: building a res ilient economic basefor the
twentyfirst cen t u ry, World Bank, Washington, DC:75, Table 5.2; AusAID, 1996a. The
Economy of Papua New Gu inea, AusAID, Canberra : 1 28, Table A22.

While the contribution of the forestry sector to these Melanesian
economies has been important, the returns to governments from
logging in Melanesia have been low because of faulty forest revenue
systems and weak administrations that allowed under-reporting by
logging companies. Landowner benefits have also been of uncertain
value because they have often taken the form of payments in kind. In
the largely unmanaged forests, log export price increases led to
destructive practices and logging in excess of sustainable yield.
While Pacific island countries recognise the importance of their
unique flora and fauna, conservation is a difficult task in the face of
rapid forest exploitation. The economic benefits of biodiversity are
long term and largely incalculable, consequently the governments of
the region-and donors-must develop appropriate policies and
provide financial support for biodiversity conservation.
Forest sector policy
Revenue systems in the forestry sector

The history of the forestry industry in the Pacific has illustrated the
importance of sectoral policies for
22
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•

the cap ture for governments and landowners of
appropriate proportions of the economic surpluses ('super
profits') of log exporting companies.
•
sustainable yield forestry.
Capturing and distributing the benefits of log exports. The
structure of the revenue system-that is the structure of royalties
and taxes-is important in determining the level of benefits to the
participants in commercial forestry. A study by Duncan (1 994)
showed that the royalty and tax structures that apply in the forestry
sectors of Melanesian countries allowed logging companies to
appropriate 'super profits'. Super profits are here defined as the
profit after logging costs (including 'normal' profit), and royalties
and taxes have been deducted from log revenues.
Duncan (1 994) estimated that the foregone income to the Papua
New Guinea government as a result of failure to capture super
profits amounted to K193 million in the high price years of 1992 and
1993. In the Solomon Islands, foregone income was between SI$36
and SI$130 million (see Figures 2. 1 and 2.2).
The Annual Report of the Papua New Guinea Forestry Authority
also emphasised the unsatisfactory nature of the distribution of
logging benefits.
In many cases logging companies are responsible for providing
roading, infrastructure and welfare services to landowners. Although
some companies have a very good record of meeting these obliga tions,

Figure 2. 1

Papua New Gui nea : super profits from logging, 1 992-93
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Source: Duncan, R.C., 1994. Melanesia Forestry Sector Study, Australian International
Development Assistance Bureau, Canberra : 1 7-18.
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Figure 2.2

Solomon Islands: super profits from logg ing, 1 992-93
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International Development Assistance Bureau, Canberra:21-23.
Source:

many have not. Hence the result has often been that the only real
benefits that the majority of landowners have received are stumpage
royalties of approximately K3.50/cubic metres and then only for the
period that logging actually occurs on their (clan) land; and this is
almost invariably used for consumption purposes. M any companies
also pay additional premiums to loca l landowner companies but the
record of most landowner companies in passing on the benefits to the
people whom they purport to represent has been extremely poor.
The natural forest resources are important for providing local
landowners with subsistence supplies of food, shelter, materials and
fuel. The loss of these resources following some poorly managed
forestry operations has caused some landowners to be worse off
following logging projects than they were before (PNGFA 1996:17).
Export tax policy. Export taxes have been favoured in Melanesia not
only for their ease of collection by central governments but also because
they provide a shelter for domestic timber processing industries. Export
taxes drive a wedge between domestic and world prices, causing a
reduction in the domestic price of logs by the amount of the export tax.
In effect, the forest owners subsidise domestic processors.
An eventual ban on log exports is still a policy goal in Papua New
Guinea and Solomon Islands. In Solomon Islands particularly, a ban
would prevent further devastation of a valuable, potentially
renewable resource. However, a ban on log exports is unlikely to
occur. The domestic market price of timber would be forced to a low
level under a ban, depriving landowners of an important source of
24
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revenue. The heavy reliance by governments on log exports
revenues, together with the doub tful ability of domestic processing
industries to compensate for lost export revenues, suggests that log
export bans will not eventuate.
The PNG government has recognised the need to establish a forest
revenue system that is responsive to price and reaps a greater share of
logging super profits as prices rise. The government has also
recognised the need to distribute a greater share of benefits to
landowners.
The PNG government proposed a system that appropriated 85
per cent of the economic surplus or super profits of logging
companies (Papua New Guinea 1993b). The surplus was calculated
on the basis of log sale price less logging cost and less an allowance
to producers of a minimum profit of 20 per cent and a minimum
stumpage of K20 per cubic metre. This system not only appropriated
most of the surplus to the forest owners, while leaving some surplus
for the logging companies, but it applied to all logs and not just
export logs-and therefore did not lower the domestic price of
timber. Duncan (1 994) criticised the proposal on the grounds that
trying to appropriate the surplus when prices are volatile will expose
the government and landowners to all the price risks; in addition,
there is little incentive for loggers to maximise the price -0f logs sold.
Rather than develop this system, or alternatives such as an
auction system, Papua New Guinea has chosen to refine its export
tax system. The government now benefits from export log sales
through an export tax that is progressive. That is, the higher the free
on board (fob) price of logs, the higher the export tax as a percentage
of price. Another progressive measure introduced by the government
is the Project Development Levy which benefits landowner groups.
The Project Development Levy replaces the system requiring logging
companies to provide benefits in kind to the landowners. A
substantial proportion of landowner benefits are managed through
development funds. Landowners also benefit directly from a fixed
royalty or 'stumpage' fee of KlO per square metre.
Table 2.2 sets out the derivation of taxes and royalties. The system
was introduced in November 1995 and w as still in place in mid-1998.
The purpose of the progressive export tax is to ensure the capture
of the super profits generated by logging companies by the PNG
government and landowner groups. As price rises, profit rises, but so
does the export tax.
Forest conservation and u se in the Pacific
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A progressively larger revenue share goes to government through
export tax with fob log export price rises (see Figure 2.3) . The Project
Development Levy also increases with log price . The Levy is
distributed to landowner groups or clans within the logging
concession (40 per cent) and to a Concession Development Fund
controlled by a committee on which the landowners are represented
(60 per cent}. The fixed KlO sturnpage payment ensures that
landowners receive at least that amount no matter what the log
export price.
Solomon Islands has also employed a progressive two-tier export
tax system. In July 1994 the government increased the higher marginal
rate to no less than 65 per cent of fob value. A logging industry protest
led to lower mildly progressive rates of taxation being reinstated in
January 1995 (AusAID 1 994) while landowners' share of export
receipts was a flat 7.5 per cent of export price.
An auction system. Duncan (1 994) proposes an auction system, where
logging contractors would be asked to tender for logging rights.
Competition between tenders would maximise the returns to
government and landowners and at the same time put the price risk
with the contractors. Monitoring would be required to prevent logging
outside forest concessions purchased at auction, as is necessary under
any system of managed forests. The government would undertake
surveys of the concessions to estimate their yield and their value, in
order to calculate the reserve price that would apply at auction.

Table 2.2

Papua New Gu inea l og export taxes and royalties (kina per

cubic metre)
Project
development levy

Royalty
stumpage

Log export
price (fob)

Export tax

90
9 1 -1 1 0
1 1 1 - 1 30
1 31 -1 50
1 51 -200
>200

1 5 per cent fob
K 1 3.50 + 3 0 per cent fob>K90
K1 3.50 + 50 per cent fob>K1 1 O
K1 3.50 + 55 per cent fob>K 1 30

0
2.00
5.00
8 .00

10
10
10
10

K 1 3 . 50 + 55 per cent fob> K 1 50
K1 3.50 + 70 per cent fob>K200

1 3.00
K1 3.00+7.5 per cent

10

fob>K200

10

S ource: Papua New Guinea Forest Authority, 1 996. A n n ual Report, 1 995, Papua New
Guinea Forest Authority, Boroko.
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Figu re 2.3

Papua New G u i nea log export revenue shares
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The export tax system distorts the economy in that it
subsidises domestic producers and reduces the incomes of forest
owners. The progressive system in place in Papua New Guinea does at
least ensure that landowners and government now benefit from log
export price increases along with logging companies, and all three
parties bear revenue cuts when prices are low. However, there is a
strong case for asserting that the forest owners' share of revenues is too
small, relative to those of the logging companies and government, over
the whole range of prices.
Forest revenue systems that prevent logging contractors from
making super profits and confine them to normal profits will be
opposed by the logging industry. When prices fall it can be expected
that the industry will lobby heavily for the reduction of taxes and
stumpage fees. A fully progressive revenue system will automatically

Conclusions.

reduce the tax burden on industry in p eriods of low prices.

The introduction of an auction system would set competitive
conditions under which logging companies would operate. Progressive
government and landowner shares would be generated by royalties
based on the value of timber harvested.
Domestic forestry pol icies

The forestry sector of Papua New Guinea is
based principally on the export of unprocessed logs. In 1995 this
Domestic processing.
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sector employed some 7,500 people-around 4 per cent of Papua
New Guinea's formal workforce. It has been suggested that the
forestry industry in Papua New Guinea and other Melanesian
countries should switch from the export of raw logs to the export of
processed timber and thereby gain the benefits of value adding and
greater rural employment.
The economics of timber processing for export are unfavourable.
Even with a hefty subsidy on logs for processing-amounting to 31 per
cent of export price in 1 994 and 32 per cent in 1995-the level of
processing has continued to decline. The existing plymill at Bulolo
continues to operate behind a 150 per cent level of tariff protection on
its imported plywood supplies. The minimal level of sawn timber
production is generated only because log harvesting project agreements
demand it. The sole remaining woodchip facility in the country
operates under subsidy from the parent company.
In considering the likelihood of Papua New Guinea being able to
enter the processed timber market, the PNG Forestry Authority
examined the case of Indonesia. The Authority noted that countries
such as Indonesia have larger domestic markets, lower transport and
labour costs and thus are able to utilise a part of their output total log
than Papua New Guinea. The Authority concluded that Indonesia sells
plywood and other timber products at prices that equate to nega tive log
values-only made possible by the government assuming ownership of
forest resources. This strategy has resulted in an enormous opportunity
cost to Indonesia.
The Authority fears that the need to heavily subsidise a domestic
processing industry would severely jeopardise the level of net benefits
that are expected to flow to government and landowners from log
exports. These are expected to be in the order of some K250 million
per annum under the revenue distribution arrangements discussed
above (PNG Forestry Authority 1996:13). A reduction in revenue
from export logging could jeopardise the conservation of forests by
limiting the availability of government funds for both the
implementation of conservation measures and the payment of
conservation incentives to landowners.
Sustaining yields from forests. The regeneration rate of natural
forests determines the length of the period that should elapse
between harvesting operations. The theoretical sustainable annual
harvest of natural forest is the total harvestable area of forest, times
its yield of logs, divided by the regeneration time.
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Estimated sustainable yield

=

total harvestable area x yield I
regeneration time

The PNG Forestry Authority estimates that of the total area of
PNG forests of 39.4 million hectares, the productive forested area
capable of yielding forest products is some 14.6 million hectares. Of
this, 2.5 million is inoperable due to such factors as slope and 2.4
million could be allocated to b iodiversity conservation and 2.9
million could be converted to agriculture (see Figure 2.4).
The area available for sustainable yield harvesting is 47 per cent of
the total, or some 6.8 million hectares (PNGFA 1996: 19). The average
yield is estimated to be 23 cubic metres per hectare and estimated
regeneration time is 35 years. Therefore the Estimated Sustainable Yield
is some 4.5 million cubic metres per annum. This compares with an
annual rate of exploitation of 2.7 million cubic metres in 1995 (PNGFA
1 996:5).
The forest area available for harvesting in practice will be
determined by several factors
•
the extent to which landowners enter logging projects
•
the rate at which the government issues concessions
through permits and licences
•
the extent to which forested areas are set aside for
biodiversity conservation
•
the rate of conversion of forested land to agricultural uses.

Figure 2.4

Papua New G u i nea: future uses of forest
Converted to
agriculture

20%

Avai lable for
sustainable yield
forestry
47%

Biodiversity
conservation

1 6%

Inoperable for
logging

1 7%
Source: Papua New Guinea Forest A uthority, 1 996. A n n ual Report, 1 995. Papua New
Guinea Forest Authority, Boroko.
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The estimated sustainable yield is a rough but useful guide to the
annual level of forest harvesting that should be aimed at through the
issue of logging permits. It should be emphasised that the estimated
sustainable yield as applied in this instance and in discussions of the
annual rate of logging that is sustainable in other countries is
theoretical. That is, unless logging is undertaken in such a manner
that the forest can regenerate, areas that have been or will be heavily
damaged during harvesting or clear-felling may not recover to
provide a second harvest. Such areas must be sub tracted from the
area of forest available for logging on a sustainable yield basis. The
estimated sustainable yield will be less as a result of the reduction in
available forest area. Logging intensity and regeneration rates will
vary in different forest concessions, consequently the estimated
sustainable yield needs to be applied at a forest concession level.
The imp lementation of sustainable yield forestry is dependent on
two government policies. The first is the issue of forest concessions
through licences and permits that do not exceed the annual
estimated sustainable yield. The second is the implementation of
policies to ensure that forests will regenerate after logging.
The issue of permits. The allocation of forest concessions to logging
contractors by auction is most equitable and profitable. Some argue
that auctions would involve collusion, especially as one firm
dominates logging in the Pacific. The auction process could be used
to introduce competition by calling for bids from several competing
firms. Sustainability could be achieved through the control of the
number and size of forest concessions auctioned and the
requirement under permits to adopt sustainable yield forestry. In the
absence of an auction, simple and transparent rules need to be
developed for the alloca tion of forest concessions. In practice,
allocation procedures tend to lack transparency, are subject to
political interference and can result in rates of logging far in excess of
sustainable yield, as in Solomon Islands.
The transition to managed forests is proceeding in Papua New
Guinea via structural adjustment assistance. The World Bank made
its 1995 Economic Recovery Programme assistance conditional upon
•
adequate funding being provided for log export monitoring
•
a code of conduct being adopted in the industry
•
in each new project, the annual harvest be limited to one
thirty-fifth of loggable area (PNG Forestry Authority 1 996).
In Papua New Guinea the government-through the
development and exercise of policy-is now implementing policies
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for sustainable yield forestry. This is in contrast to the situation in the
Solomon Islands where exploitation and the distribution of revenues
remain uncontrolled . In Vanuatu, a ban on logging has given the
government a breathing space to implement policies; the ban was
lifted in 1 997 but it remains to be seen if sectoral policies are
effective in achieving sustainability.
Sustainable yield forestry also favours biodiversity conservation.
While there will still be habitat destruction, only a proportion of the
standing timber would be harvested at any one time, leaving other
harvested areas in various stages of recovery. Such controlled
harvesting means that there will be more habitat available than
there would be under clear felling.
Plantation forestry. The PNG Forestry Authority (1996) argues that
the economics of domestic processing of timber could improve if the
industry were based on uniform and contiguous timber plantations
rather than on species-diverse natural forests. The Authority notes
that an attractive investment climate would need to be created and
land ownership issues addressed if plantations are to be established
on large areas of suitable land.
The relatively large Solomon Islands plantation forestry industry
is established on land alienated by the Solomon Islands government,
on the island of Kolombangara, for the express purpose of plantation
forestry. Trees planted about 20 years ago are being harvested for
export by a joint venture company and a plaimed replanting
program accompanies harvesting. The plantations of Kolombangara
are the subject of a case study in the next section.
Conclusions. A ban on logging for export in Papua New Guinea and
Solomon Islands would favour the conservation of biodiversi ty
because less forest area would be subject to exploitation. However,
the severe economic and social consequences of bans mean that they
are unlikely to eventuate. A preferable policy is to effect more control
over logging and to ensure that adequate revenues are appropriated
for the implementation of sustainable yield forestry.
Planning tools and forestry

In two case studies that follow we examine the application of cost
benefit analysis to forestry in Melanesia. The first example concerns
the testing of the feasibility of plantation forestry in Solomon
Islands. The second concerns the benefits and opportunity costs of
conservation of mangroves in Fij i.
Forest conservation and use in the Pacific
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The island of
Kolombangara is in the New Georgia group of islands in the Western
Province of Solomon Islands. The island was intensively logged by
Levers Pacific Timbers from 1969 to 1 978. Subsequently 8,000
hectares were planted to hardwoods by the Solomon Islands
government, making it one of the largest forest plantations in the
Pacific. A joint venture company between the national government
and the Commonwealth Development Corporation, KFPL, was
established to plant a further 11 ,000 hectares of hardwood and to set
up a woodchip and processed timber export facility. A processing
plant consisting of both a chip mill and a sawmill was costed into the
project along with the costs of establishing, maintaining and
harvesting the plantations. A stumpage fee, based on the value of the
timber harvested from the established 8,000 hectare forest area, was
to be paid to the government by the joint venture company KPFL.
The principal tree species to be planted was Gmelina arborea, an
exotic fast-growing hardwood with good woodchip and saw log
qualities. The second plantation species Eucalyptus deglupta, also an
exotic fast-grow ing species suitable for chipwood and adapted to
higher elevations, was already used extensively by the Forestry
Division of the Solomon Islands government.
While reforestation would not resemble the natural forest, it was
nevertheless planned to minimise further environmental damage. A
cable logging system was to be used to curtail soil compaction and
erosion and all remaining natural forest was to be conserved.
Phase one of the proj ect (beginning in 1 989)-commencement of
planting and renovation of the harbour-was to be followed by
completion of planting in 1998 and the estab lishment of the processing
complex. The harvesting, processing and marketing-in three 8 to 1 2
year rotations-was the third phase. Together, the three phases were
costed at SI$217 million (1988 values).

Plantation forestry in Solomon Islands.

Financial and economic analysis

The project appraisal reported by Davis and Abbott (1989) provides
an excellent example of how to go about financial and economic
planning and how to account for the environmental and social
benefits of a project.
A cash flow analysis was performed first. This brought together all
cash incomes and expenditures on the project over a 40-year period.
The financial internal rate of return of the project was estimated to be
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9.3 per cent. An operating profit was expected from 1998 onwards,
and dividends could be expected by shareholders from the year 2000.
The next stage was the estimation of the economic return of the
project. This entailed the adjustment of the cash flows to allow for the
fact that many of the benefits and costs were not in cash or were in
some way distorted, for example through subsidies or taxes. Economic
analysis is important for governments who need to know what the true
benefits to the nation are of such a proj ect.
There were several adjustments to the cash flow to facilitate
economic analysis.
•
Import duties were subtracted from the costs of imports.
•
The opportunity cost of labour was estimated at half the
wage rate to be paid and this w as inserted as the true
economic cost of labour.
•
Expenditures on health and training were added to
expected returns to reflect the project benefits to be derived
by communities.
•
Expenditure on research and development was added to
the project benefits to reflect their value elsewhere in the
country.
•
Working capital flows were excluded as these were
financial rather than economic costs.
•
Personal taxes payable by the w orkforce were credited to
the project benefits.
•
The potential value added of the timber plantations-as a
result of the fact that they would have a processed value
rather then a raw log value-was included in the project
benefits.
•
The residual value of the standing timber at the end of the
project, 51$130 million, was credited.
After the adj ustments were made, the economic internal rate of
return was calculated to be 1 3.8 per cent.
Other benefits such as improved roads and air services and the
benefits to local business were not included because of estimation
difficulties. The risk of cyclonic damage was rated as small, given
that the island had been in the direct path of only one cyclone in the
previous 20 years and in the event of a cyclone, salvaging could be
successful.
An important issue in such land-based projects is the opportunity
cost of land. The opportunity cost to be included in the cost of a
Forest conservation and use in the Pacific
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project is the benefit forgone from the next best alternative . In this
case there were no land-use viable alternatives except for a small
cocoa enterprise.
No premium was attached to foreign exchange earnings despite the
fact that without the project there would be a fall in the country's export
earnings from forestry as the natural forest was depleted . In these
circumstances the Solomon Island dollar would need to be devalued to
bring the external balance back into equilibrium, making imports more
expensive.
Mangrove conversion to agriculture in Fiji. Mangrove loss in Fiji has
been caused predominantly by conversion of the land to agricultural
production, and has amounted to the loss of some 4,000 hectares this
century.
Two new development projects would each have converted between
250 and 300 hectares of mangroves to agricultural lands. The cost
benefit analysis by Lal ( 1991 ) compared the economic benefits of the
developments with the opportunity costs resulting from the conversion.
As well as market values, subsistence values and a nutrient filter value
were attributed to the mangroves on the site.
Net values for various uses per hectare per annum were derived by
rese arch .
Conserve mangroves
$3 ,000
Convert to irrigated rice
$ 1 ,425
Convert to sugarcane
$ 1 ,568
$3,200
Convert to aquaculture
The analysis suggests that conversion is unwise given that the
economic benefits of development are unlikely to be very much larger
than the benefits of conservation.
Cost-benefit analysis and the onus of proof. Despite the demonstration
of the usefulness of cost-benefit analysis provided by Lal, the merits
of cost-benefit analysis in assessing whether to set aside areas for
conservation are dubious. This type of analysis is designed as a tool
for assessing relatively small changes in the economics of a system. It
has limited use in assessing whether we should conserve areas for
biodiversity conservation.
A cost-benefit analysis is unlikely to contribute to the
understanding of the ecology of areas of high biodiversity value
( Folke et al. 1 992) . In developing countries p articularly, these are no
resources for analysing the dynamics of wild populations and the
ecological interactions crucial to the functioning of local ecosystems.
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The limitations of cost-benefit analysis were recognised by Ciriacy
Wantrup (1968) who suggested a precautionary approach to policy
decisions concerning protected areas.
The precautionary p rinciple suggests-in the face of the
uncertainty surrounding the stability of local and global
ecosystems-that we should take the opportunity to maximise areas
conserved, unless the benefits of development can be demonstrated
to be very large.
A strategy employed in the application of the precautionary
principle is the reversal of the onus of proof in the case of conservation
initiatives. The conservation initiative should be accep ted as optimal
until it is shown to be otherwise (Tisdell 1990) . Instead of requiring a
positive outcome from a cost-benefit analysis of conservation, the onus
of proof is put on the questioners to show that the initiative is not
viable.
To try to limit any bias against the environment in the case of
development projects that affect ecological values, the developer should
provide an answer to the question: Do the benefits of the development
significantly outweigh the ecological opportunity costs?
In the Pacific it is likely that development will affect livelihoods as
well as ecosystems. The opportunity cost of development must therefore
include subsistence foregone. This must be costed at the market price of
replacing the pre-development that benefits the inhabitants derived
from their environment.
Conclusions. The case study of planning for plantation forestry
illustrates that plantations in the Pacific can generate respectable
economic returns. It is instructive to note how adjustments can be made
to the analysis to reflect the social benefits of a project. The case study
also shows how plantation forestry may substitute for unsustainable
logging of natural forest in generating valuable export income.
The second case study illustrates that cost-benefit analysis is a
useful tool for quantifying the benefits of conservation. However,
caution is recommended in j ustifying conservation on economic
grounds when the economic benefits are difficult to quantify, which
is usually the case. The process of quantification is also costly and
often beyond the resources of Pacific island governments.
A reversal of the onus of proof supports an expansionary
approach that conserves as much of the valuable ecosystems of the
Pacific as possible, unless it can be shown that there are significant
costs in doing so.
Forest conservation and use in the Pacific
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Notwiths tanding the qualification of the value of cost-benefit
analysis in demonstrating the benefits of conservation, an inventory of
the quantified benefits of various kinds of forests-derived from
comprehensive cost-benefit stud ies such as the one on mangroves in
Fiji-would provide useful information for planning purposes.
Economic i nstruments in forestry

In forest and biodiversity conservation economic and financial
instruments are applied in the areas of resource rights and subsidies.
They operate through the internalisation of the opportunity costs of the
exploitation of forests or their conversion to agriculture.
Property rights and forest conservation and management. Natural
resource tenure in the Pacific has extremely important consequences for
natural forest conservation.Customary tenure is the dominant form of
land and forest tenure in most Pacific island countries, including
Melanesia which contains most of the natural forest of the region.
Forests are typically owned collectively by clans, subclans or families
and decisions on whether to enter into logging contracts or to conserve
forests are made collectively. The forest revenue system of Papua New
Guinea formally directs a flow of royalties, albeit relatively small, and
other benefits to the traditional forest owners. In much of Southeast
Asia, in contrast, the traditional rights of local people to forests have
been eroded . Consequently the benefits of logging have tended to
bypass forest dwellers.
It may be argued that the existence of strong customary tenure is
more likely to promote sustainable use of natural resources compared
with weak tenure where strong external economic agents may easily
override local resource rules. However the existence of strong
customary tenure is not a guarantee against deforestation.
To counteract deforestation a plethora of conservation initiatives
have been applied that recognise the importance of partnerships
between local resource owners and outside conservation agencies.
The complex nature of customary tenure can pose problems for these
conservation initia tives. This complexity must be understood and
unravelled if the incentives for forest conservation are to find their
way to the bona fide owners and if the arrangements are to be robust.
Customary tenu re and deforestation i n Sam oa

The coastal and lowland forests of Samoa have declined greatly over
the last 40 years as a result of the expansion of village agriculture,
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rather than commercial logging. Land exhausted by agriculture is
usually planted to coconuts, while new land is continually sought for
taro and other food and cash crops (Paulson 1994).
Under local tenure arrangements newly-cropped areas add to the
land base claimed by families, providing another incentive for land
clearing. Land tenure, as elsewhere in the Pacific, is dynamic and
individual land ownership is now more common than hitherto.
Over the last 150 years the population of Samoa has increased
three-fold. The increase in staple foods required has been provided
by domestic agriculture. While emigration has tended to slow
population growth, new post-war markets for agricultural
products-such as bananas, cocoa and more recently taro-have
added economic pressure to clear forests.
Samoans are likely to continue to take advantage of market
opportunities to increase their stand ard of living. The impetus for
conservation is coming from outside agencies through conservation
covenants agreed between these agencies and local communities.
In the longer run, scarcity of forest resources and associated
biodiversity may increase their existence values among the
trad itional owners. Rising opportunity costs of forest clearing may
promp t the initiation of more au tonomous conservation initiatives.
Customary tenu re and forest conservation in Papua New G u i nea

While land is held strongly under customary tenure, the lack of
clarity in these rights can prejudice the success of conservation projects
in Papua New Guinea. Claims to land by disparate tribes and
language groups cause conflict and court challenges which increase
the costs and reduce the effectiveness of conservation initiatives
(Department of Environment and Conservation (DEC)/ UNDP 1995).
The Integrated Conservation and Development (ICAD) process in
Papua New Guinea requires identification of landowners and setting
of boundaries because the landowners are the targeted beneficiaries
of development projects associated with the ICAD process.
The importance of the clarification of property rights is
illustrated in the case the Kikori River Basin ICAD, where the groups
owning land where development incomes are realised receive 50 per
cent of revenues generated, while other groups receive only 1 2.5 per
cent (DEC /UNDP 1995:40).
While land ownership in other parts of Melanesia and the Pacific
may be more easily determined than in Papua New Guinea, the
Forest conservation and use in the Pacific
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issues of use rights still need to be at the forefront of conservation
policy.
Subsidies and incentives for forest conservation. Many of the
services provided by natural forests such as watershed protection
and biodiversity, do not enter the market. It is therefore necessary to
counteract market failure in the provision of forest conservation.
Market failure accelerates the conversion of forested lands (see
Figure 2.5). The optimal level of conversion is achieved when
domestic and global marginal social costs are recognised and
internalised such that the net revenue from the next increment of
forest clearing equals its marginal social cost. The internalisation of
these social costs may be achieved by a number of means, including
the provision of incentives for forest conservation.
Plantation forestry is in its infancy in the region but there is
potential for the establishment of commercial plantations to p rovide

Figure 2.5
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a valuable adjunct to natural forest exports and an alternative
source of timber for domestic markets.
The World Commission on Environment and Development
Report (1 987) and the entry into force of the Convention on
Biodiversity in December 1 993, manifested international concern for
the loss of biodiversity. One result has been an increase in financial
flows for forest conservation through instruments such as the
multilateral (many donors and recip ients) Global Environment
Facility and bilateral (country to country) trust funds. An array of
financial instruments are currently being employed in the Pacific.
The conservation initiatives based on subsidies to resource
holders include trust funds, covenants and international and
bilateral environment funds. Other related types of initiatives that
involve financial incentives include debt for nature sw aps, carbon
offset1 arrangements and subsidies by developers.
Financial instruments have much to offer. They
•
reconcile the public interest in conservation with private
interests through financial compensation for the
opportunity costs of forest and biodiversity conservation
•
allow the international community to bear a substantial
part of the opportunity costs of logging while redistributing
income from the industrialised countries to developing
countries
•
allow the establishment of protected forests given that
sustainable forestry is difficult to achieve in practice
•
enable financial compensation to be channeled directly to
the participating landowners (Hunt 1992), necessary for
forest compensation where customary tenure applies.
Trust funds

There are already several trust funds operating in the Pacific for the
purpose of managing capital funds (Duncan, Larmour and Hunt 1996).
Trust funds are distinct from biodiversity trust funds-they provide a
vehicle for offshore investment and for stabilising funds flowing into
domestic economies. While environmental conservation is not the
objective of these perpetual funds they nevertheless provide (in the case
of Kiribati and Tuvalu) useful models for the structure and
management of conservation trust funds in the region.
In these atoll states the capacity to improve environmental
management practices and to carry out conservation programs is
Forest conservation and use in t h e Pacific
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dependent on an increase or at least maintenance of government
revenues (Hunt 1996a) . Government environmental infrastructure
such as water reticulation and sewerage-requires maintenance and a
strengthened institutional capacity to deliver the services. This may
require growth in the appropriations for public servants' salaries. Aid
donors are likely to continue their preference for infrastructure funding
rather than budgetary support.
The trust funds of Kiribati and Tuvalu generate increasing revenues
for government and have therefore been seen as suitable mechanisms
for financing the increase in recurrent expenditure associated with
environmental programs (Duncan, Larmour and Hunt 1996; Hunt
1 996a) .
Trust fu nds for biodiversity conservation

A trust fund may be in the form of a sinking fund (designed to
generate a stream of income from interest and capital for a set period),
or a perpetual fund (generating a stream of income indefinitely). The
latter is the more appropriate funding instrument for long-term
conservation projects and is particularly appropriate for facilitating
regular payments under long-term lease arrangements. Perpetual
funds are also suitable for meeting the long-term funding required
for integrated regional development plans that may complement
conservation projects. The capital for funds may be sourced
bilaterally, multilaterally or domestically, or a combination of these.
Important structural and management criteria for the successful
operation of trust funds include
•
freedom from political influence
•
external audits
•
evaluation of performance
•
transparency of audits and reviews
•
management by competent agents
•
governance should be participatory and reflect stakeholders'
interests (Lovei 1 995, cited by Tacconi 1 997:254) .
Issues of importance i n the management o f funds are
•
the inflation rate, which can reduce the real value of the
capital and of interest
•
the exchange rate, which c an influence the value of capital
injections by donors
•
the tax status of the fund.
The latter two issues determine the location of the fund.
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Economies of scale are present because of the high administrative
costs of trust funds. Relatively small funds may be more viable under
an umbrella administration that spreads overheads but at the same
time allows stakeholders to be intimately involved in decision-making
with respect to a particular trust fund.
On the one hand, governments are generally unhappy about the
diversion of government revenues to trust funds and away from
consolidated revenue. Their argument is that efficiency and equity
considerations dictate that governments should be free to allocate
revenues to areas that display the highest marginal social benefits. A
counter argument is that spending by governments on environmental
protection is often well below the social op timum. This is because the
link between the health of the population and environmental quality is
not usually made, and governments and politicians are loath to invest
in conservation that has no economic b enefits in the short term.2
On the other hand, well managed and secure trust funds are an
attractive vehicle for donors from rich countries to invest in biodiversity
conservation. Without the financial flows offered by trust funds, local
resource owners may find the opportunity costs of conservation too
high to bear. These trust funds are attractive to donors because they
provide satisfaction in the targeting of specific tangible projects.
The Vanuatu B iodivers ity Conservation Tru st Fund

The Vanuatu Biodiversity Conservation Trust Fund is administered
by the Pacific Internation Trust Company of Vanuatu, and is
designed to generate lease payments to landowners of the
Erromango Kauri Protected Area who have foregone the opportunity
to log the area. The sinking fund arrangement, begun in 1 995, has a
five-year life but may be further extended by the adoption of a
perpetual fund under a 75-year lease.
A prior assessment of the area by Tacconi (Tacconi and Bennett
1997) calculated the lease payment which w as the annuity
equivalent of the revenue foregone from logging.
Noteworthy features of the arrangement are
•
the availability of an interested donor (in this case the
European Union)
•
the relative simplicity of negotiations between stakeholders
(compared with Papua New G uinea where there would have
been many more traditional owners of an area of 3,000
hectares)3
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•

the existence of a local trust company
the work of Tacconi in facilitating negotiations, concluding
in a trust deed.
In obtaining the agreement of landowners to enter into the trust it
was important to retain the right of landowners to ob tain
subsistence from, or develop other projects in, the protected area. In
this case tensions arose from the fact that local people, who were not
landowners but lived adjacent to the conserved area, were denied
full access to" the conserved area and did not receive any benefits
under the conservation plan.
•

Covenants

In covenants, local resource owners derive social benefits from
entering into conservation agreements with outside agencies. The
benefits to the outside agencies are in the knowledge that
conservation has been achieved and the existence values of the
forest and biodiversity maintained; and that schools and other social
infrastructure have been built. The covenants are based on trust
between donors and local people. As such they may require that
donors forego all land rights and legal penalties-something that is
unusual in the West where security of the donor is normally
guaranteed by some claim over the property concerned .
Conservation covenants i n Samoa

The village of Falealupo, on the westernmost point of the island of
Savaii, controls peninsular lowland rainforest of some 5,000
hectares. In 1 988 the need for a village school was desperate and a
licence was issued to a logging company to take trees to the value of
US$65,000, the amount required to build the school. Academics from
the University of California who were in the area offered to organise
alternative sources of (mainly private) funds (Cox and Elmquist
1 991). The offer was accepted and an accommodation was reached
between donors and the village that confirms rights to traditional
resources but forbids logging or other damaging activities for 50
years. The donors, for their part, eschewed all rights over the land .
Cox and Elmquist (1 991) suggest that the advantages of such a
covenant are
•
only small sums of money are required
•
needed public works are an outcome, as well as conservation
•
the traditional enforcement arrangements are effective
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•

the management of the covenant is low-cost, being
delivered by the traditional owners .
The disadvantages were
•
the necessity for donor representatives to possess a deep
understanding of language and culture
•
the high degree of trust required between donors and the
traditional landowners.4
Cox and Elmquist (1991 ) reported that the scheme had been
successful, donors and villagers having kept to the terms and
conditions of the covenant.
Similar to Falealupo is the Tafua peninsula also on the island of
Savaii; these two areas together represent the largest body of
undisturbed rainforest in all Samoa. As in the case of Falealupo,
Tafua village, one of the poorest in Samoa, was in need of a school.
Logging was opposed and instead the villagers-having knowledge
of the Falealupo covenant-approached the Swedish Society for
Nature Conservation (SNF) for financial assistance. SNF raised
funds from its members and from the Swedish International
Development Authority to build schools, roads, reticulated water
and assist with village-based ecotourism initiatives. A covenant was
agreed, similar to that in Falealupo, but the Tafua conserved area
also includes contiguous marine resources and a ban on the hunting
of turtles (Cox and Elmquist 1991).
The G lobal Environmental Facility. Another relatively recent and
important initiative for forest and biodiversity conservation is the
Global Environment Facility, a financial mechanism that provides
grant and concessional funds to augment projects and activities in
developing countries that aim to protect the global environment. The
problems addressed by the Global Environment Facility are climate
change, biodiversity loss, pollution of international waters and
ozone layer depletion. In 1994 US$2 billion was pledged by 31
countries to the Global Environment Facility trust fund in the World
Bank. The United Nations Development Programme and the United
Nations Environment Programme (UNEP) are charged with
identifying projects, providing associated technical and scientific
assistance and capacity-building.
The South Pacific had received substantial assistance from the
facility up to March 1 996. The bulk of the assistance (US$15 million)
has been for biodiversity conservation in the South Pacific. Of this,
US$10 million was allocated to Papua New Guinea (AusAID 1996b:6).5
Forest conservation and use in t h e Pacific
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The Lak integ rated conservation and devel opment project

The project was supported by the allocation of US$5 million by the
Global Environment Facility for a biodiversity conservation program
jointly implemented by the Department of the Environment and
Conservation and UNDP. The integrated conservation and
development project (ICAD) was to conserve relatively large areas (at
least 80,000 hectares) on the southern tip of New Ireland in cooperation
with resource owners. The basis of the compact between landowners
and the institutions was that socioeconomic development benefits were
delivered on the condition that the conservation program was
implemented (UNDP 1 993:4).
Key criteria and components for the establishment of ICAD areas
were set down.
•
A large area of land or marine coastal area should be
capable of being zoned for conservation and development
objectives.
•
A negotiated package of social and economic benefits for
the inhabitants is linked to the conservation program.
•
Social organisations are developed in the local
communities to enable collective decision-making and
management.
•
Institutional support is maintained to achieve the above
(DEC/ UNDP 1 995:8).
Southern New Ireland was assigned a very high priority for
protection in 1992 (Alcorn and Beehler 1993, cited by McCallum and
Sekhran 1996) . The Lak community numbered some 2,1 30 in 1990,
made up of 67 clans in small coastal villages.
In 1991 the resource owners, through their local company the
Metlak Development Corporation, had ob tained a timber permit
from the Na tional Forestry Authority to take from the Lak Timber
Rights Purchase Area (80,500 ha) up to 100,000 cubic metres of
timber per annum for 10 years. Logging was to be undertaken by
Niugini Lumber Merchants, a subsidiary of Rirnbuan Hij au, on
behalf of the Metlak Development Corporation. In order to
implement the ICAD project the landowners agreed to terminate
their logging agreement at a j oint meeting with UNDP and the Papua
New Guinea government in 1994.
According to Macallum and Sekhran ( 1 996) the landowners
expected substantial development or material benefits to flow from
the ICAD project. However, there were few development
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opportunities in the area. Only one project, sustainable forestry, was
found to be feasible. An internationally certified low impact timber
harvesting, processing and marketing enterprise, owned by the
landowners and supported with technical assistance by UNDP, was
begun. Box 2 provides an economic analysis of the Lak project.
It is difficult to avoid the conclusion that the sponsors
overestimated the benefits that land owners would attach to
sustainable forestry in the Lak project. If a landowner perspective
rather than a sponsor perspective is taken of the choice between
sustainable forestry and logging, then the decision to continue
logging would seem to be a rational one. From the landowner point
of view, future incomes from sustainable forestry would be more
uncertain than those from logging, given the increase in the number
of variables associated with such a project-heavily dependent as it
was on international experts. Despite the landowner awareness
campaigns by project staff, it is unlikely that the landowners would
have placed a value on biodiversity anywhere near that placed on it
by the international sponsors.
If conservation proposals entail large opportunity costs for
communities, then communities may need to be fully compensated.
There appears to be an increase in the number of cases where
communities decide to conserve their resources rather than exploit
them (Tacconi and Bennett 1 997) . H owever, in the case of Lak there
was already a lucrative logging project in full swing when the
sustainable forestry project was promulgated, hence the opportunity
costs to landowners would have been sizeable and immediate.
Conservation funded by resource developers. Resource
development companies may enter into forestry and biodiversity
conservation agreements with the traditional landowners adjacent
to the areas in which the resource projects are located. Companies
provide social amenities, such as schools and health centres, in
remote areas of Papua New Guinea where the government is unable
to provide such services. In much the same way, resource companies
under the auspices of the ICAD scheme are supplementing the
activities of government in conservation. There is usually a non
govemment organisation involved at the interface.
Begun in 1994, the Kikori river basin project is implemented by
the World Wildlife Fund (WWF) in partnership with the Kutubu j oint
venture partners of the Kutubu oilfield development. The Kikori
ICAD area of 2.2 million hectares, straddling the Gulf and Southern
Forest conservation and use in the Pacific
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Box 2
An economic analysis of the Lak project
An economic analysis of the sustai nable forestry project shows an internal rate of
return of 34 per cent, a net present value (8 per cent interest and a period of 1 6
years) of K2 .8 million , and a net undiscounted cash benefit to the community,
after loan servicing, of K73,000 in year 1 , K1 58,000 i n year 2, rising to K234,000
in years 3, 4 and 5 (DEC 1 995: 1 5 Annex Table 1 0). Apart from a negative income
in year 9, the project promised to yield net benefits for many years. The project
was to have cost up to K1 .9 million of which K450 ,000 was to be sou rced from the
G lobal Environment Facility and the balance from other donors or commercial
sources. A carbon offset investor was sought to take up the carbon dioxide
credits resulting from the project.
By contrast, the cash income from logging by the landowners ove r each of the
fi rst 5 years (it was estimated that the timber resource would have been
exhausted after 7 years) is estimated here at about K 1 mil lion annually (royalty
share 0.33 mill ion and landowner company share 0.59 million). Income forgone
by the national gove rnment is esti mated to be K5 million, and net profit to the
logging company after harvest costs and taxes, royalties and the social
infrastructure levy, some K5 million. Landowner i ncome represented 6 per cent of
the gross K 1 6.7 mill ion.6 The landowners were faced with a substantial short-term
opportunity cost if they chose to forego logging in favou r of sustai nable forestry.
I n the U N D P/G lobal Envi ronment Facil ity budget for the ICAD sustainable forestry
proj ect, the cost of international expe rts far exceeded the benefits to be received
by the landowners. The cost of expe rts rose from US$2 1 7,000 in the fi rst year to
US$697,000 in the third year and fell to US$58 ,000 in the fifth, and the
undiscounted total of Global Envi ronment Facility funds to be spent on all experts
over the five years was US$2.8 million. Total undiscounted funding to be
committed to the project was US$5 mill ion ( U N D P 1 993). No funds were allocated
to compensate the landowners for income foregone. Moreover, the Department of
the Envi ronment and Conservation warned that local communities were concerned
that the delay between the cessation of ind ustrial logging and the onset of project
inte rventions would mean financial hardship (DEC 1 995).
The failure of the community to imple ment their resolutions to terminate industrial
logging operations led to the forest resource being diminished to an amount below
that required by the I CAD project. This, together with tensions among landowners,
and between landowners who wanted logging to conti nue and the project
sponsors, prompted the Department of Environment and Conservation and U N D P
t o withdraw their support from t h e project i n August 1 996 (McCall um a n d Sekhran
1 996). According to the National Forestry Authority ( N FA 1 996, cited by
McCallum and Sekhran 1 996:8) the accessible Lak forest resource would have
been exhausted in 1 997.
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Highlands Provinces and containing we tland and montane
ecosystems, is by far the largest of the six ICADs in Papua New
Guinea. The Kikori area has a human population of 15,000 made up
of 380 landowning clans and 7 language groups. A genealogical
study was begun in 1991 and land tenure documentation continues.
While hunting pressure on wildlife is low, the major threats to
biodiversity are logging, oil fields and inward migration.
Of special interest is the initiative to identify land boundaries and
ownership necessary for incorporating landowner groups through
Lands Department certification. Five Incorporated Landowner Groups
have so far been certified enabling the distribution of benefits. (The
financial arrangements operating under the auspices of the Kutubu
joint venture are yet to be determined for this area.)
Carbon offsets. Carbon offsets are financial instruments by which
generators of greenhouse gases can offset their increase in emissions by
purchasing carbon in biomass. The carbon may be in planta tions or it
may be sequestered in natural forest that would otherwise have been
cleared or logged.
Industrialised nations are encouraging private firms to achieve
sustainability through a policy of carbon offsets. Private firms, such
as power utilities, seek carbon in biomass at the lowest possible price .
The cheapest carbon is found in developing countries. Developing
countries stand to reap external benefits from the flow of funds for
the establishment of plantations or for forest conservation.
Conservationists are particularly interested in the biodiversity
conservation benefits of the carbon offset instruments.7
Carbon offsets in Papua New Gui nea

The Lak ICAD project in Papua New Guinea was funded mainly by
the Global Environment Facility and implemented j ointly by the
PNG Department of Environment and Conservation and the UNDP.
The ICAD project and The Nature Conservancy, a non-government
organisation, entered into a partnership with COPEC, a Los Angeles
based carbon offset consultancy and brokerage firm, to seek
investors in greenhouse gas mitigation at Lak. Subsequently, a
formal submission was prepared under the Activities Implemented
Jointly (AIJ) scheme-under which cooperative projects between
parties in two countries are encouraged, monitored and certified
and submitted to the United States Initiative on Joint
Implementation in July 1 995.8
Forest conservation a n d u s e in t h e Pacific
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The US Initiative on Joint Implementation responded that the
monitoring plan in the submission was an area of concern.
Nevertheless, in other respects, the proposal was favourably
received and may have eventually received approval as an AIJ
initiative . However, before this could eventuate, the overall project
was terminated because of insurmountable problems concerning the
lack of commitment of landowners to conservation and
development initiatives. Doubt that the project would ever have
been certified is raised by the comment 'the proponents recognised it
was unlikely that the on-the-ground difficulties with the project
could be adequately resolved' (Stuart and Sekhran 1997:44).
In hindsight, it is clear that the Lak project was deficient in several
respects, in addition to the fundamental flaw of lacking community
support. For example, complicated land ownership patterns increased
transaction costs. These deficiencies increased the risk that destructive
commercial logging would have resumed in the conservation area. This
lack of security, together w ith the high costs of comprehensively
monitoring the project, would have reduced the attractiveness of the
Lak project to investors. Investors have no reason-other than
commercial ones-to invest in carbon offsets in Papua New Guinea.
Self financing-the Wiawi Conservation Area in Vanuatu. A
conservation initiative by landowners on the West coast of the island
of Malekula in Vanuatu is reported by Tacconi (1995a). The owners
decided to protect a designated area of forest. In this area there
would be no gardening, logging of any form, lighting of fires, or
earthworks. Hunting was permitted but only with permission of the
landowners. The landowners decided to enforce fishing regulations
prohibiting the collection of turtle eggs to protect nesting turtles on
the 8 kilometre length of foreshore. The collection of fish, trochi and
other marine resources, was permitted only with the approval of the
landowners.
The conservation initiative was not conditional on the receipt of
funds to compensate for the opportunity costs of conservation. The
landowners perceived that the benefits of conservation would be
greater than the internalised costs.
Performance bonds in the forest industry of Papua New Guinea. A
performance bond is both a financial and a legal instrument for
encouraging resource companies to internalise external social costs.
It is similar to the compensation instrument but differs in its timing.
Performance bonds are raised ex ante in anticipation of external
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social costs, rather than ex post, after the social costs have been
incurred.
As an incentive to logging companies to comply with the princip les
of sustainable log harvesting, on a 35 cutting cycle, and to comply with
forestry and environmental regulations and the forest revenue system,
the PNG Forestry Authority requires logging companies to lod ge
performance bonds. The size of the bond reflects the amount of
royalties payable and the amount of capital investment in proposed
timber processing plants.
The formula for the calculation of performance bonds is as follows:
P=

(A

+

B) x

C

+

(D

x

0. 1 )

6
where
P = performance bond
A = royalty rate payable per cubic metres
B = levy ra te (including Project Develop ment Levy)
C = annual average allowable harvest volume in cubic metres
D = estima ted capital cost of proposed processing plant and facilities

On an expected annual average log harvest volume in a forestry
project of 100,000 cubic metres, a processing plant cost of KlO
million, a royalty at the rate of KlO /cubic metres and a project
development levy at the rate of Kl0.5 I cubic metres, the
performance bond payable by the developer would amount to some
Kl .5 million.
For the performance bond instrument to be effective, it must be
enforced-the performance bond or part of the bond must be
forfeited by the developer in the event of non-compliance. The legal
arm of the PNG Forestry Authority has been weak and incapable of
enforcement. In practice, it has been limited to making threats to call
up bonds.9
Conclusions

Given the diversity of forest environments, of the social and
economic situations that prevail, as well as the different objectives of
governments and donors, many different models of forest protection
are being implemented or trialed. Several involve the transfer of
benefits to the resource owners in exchange for conservation. In
Polynesia the problems of deforestation are strongly linked to the
need to bring more agricultural land under production. Financial
instruments can be applied successfully for conservation and can
include alternative development strategies to logging. In Melanesia
Forest conservation and use i n the Pacific
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the introduction of sustainable forestry is an imperative but good
forestry management requires improved administrative capabilities.
In the face of weak administrations, the development of conservation
mechanisms that offer landowners incentives but do not incur high
administrative costs must be a high priority.
Customary land tenure adds a dimension to forest conservation that
must be fully recognised and understood by agencies involved if
projects are to be successful. Preservation in the Western sense must
give way to conservation where local landowners are fully involved in
projects. There is insufficient space to detail all the participatory
models explored in the ACIAR Vanuatu Forest Conservation Project

Table 2.3

Economic and fi nancial instruments i n forestry pol icy

Instrument

Benefits

Comment

Forestry revenue systems

Tap and distribute economic
economic surpluses from
logging.

Revenue systems can
come under heavy political
pressure by industry.

Generate funds for forest
management.
Cost-benefit analysis

Significant human
I nclusion of envi ronmental
and social benefits enhances resources are necessary
net benefit estimates for
to undertake comprehensive
plantation forestry and for the cost-benefit analysis.
conservation of natural forests.
Reverse the onus of proof
in cost-benefit analysis
show why conservation
should not be conducted.

Property rights

Customary tenure of forests
is often strong in the Pacific,
and can be harnessed for
conservation.

Strong tenure is necessary,
but not sufficient for forest
conservation.
The equitable distribution
of conservation incentives
to resource owners requires
the detailed clarification of
ownership and use rights.
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Financial instruments

Reduce the opportunity
costs of conservation to the
forest owners.

Arrangements need to
stand the test of time.

Performance bonds

Increase logging companies'
incentive to comply with
requi rements for forest
revenue distribution and
improved logging practices.

Legal reinforcement of
performance bonds is
required to make them
effective.

Pacific development sustained

(Tacconi and Bennett 1997) . These may have much to offer other
Melanesian countries.
Table 2.3 summarises and comments on the economic instruments
available in the development of forest policy in the Pacific.
Notes
1

2

3

4

5

6

7

8

9

Carbon offsets are means by which power utilities or companies
offset carbon dioxide production against conservation of carbon
in biomass. Such projects often involve natural forest conservation.
A short but engaging discussion of the pros and cons of earmarking
can be found in Serageldin and Martin-Brown (1995:28-9).
Tacconi and Bennett (1 994) suggest that there is a fundamental
difference in the pattern of land tenure between Vanuatu, where
land is held by individuals or families, and Papua New Guinea and
Solomon Islands, where land is held by clans. The reduction in the
population of Erromango, Vanuatu, due to diseases (introduced by
sandalwood traders), appears to be one explanation for the large
individual holdings.
Villagers feared that the covenant might represent a covert attempt,
reminiscent of earlier attempts by British colonists, to seize their
lands, and at the same time, donors feared that the villagers might
renege on their commitment after the school had been built.
Commitments made to the South Pacific from the Global
Environment Facility include
a) Papua New Guinea US$15 million for biodiversity
conservation (AusAID is providing an additional cofinancing of
$AS million from its commitment of A$30 million to the Global
Environment Facility pilot phase)
b) Papua New Guinea US$250,000 for community based p rojects
c) Pacific island countries US$2.5 to facilitate reporting under the
framework Convention on Climate Change
d) Pacific island countries US$2 to implement the Convention
e) Other initiatives in the planning stage (see AusAID 1996b ).
Confirmation of the proportion of income received by landowners
and of net profits of loggers is provided by Sekhran (1996:30) who
suggested that 6.8 per cent of gross was captured by landowners
while the logging company netted 29 per cent of gross.
The introduction of reduced impact logging that reduces green
house gas emissions as compared with conventional logging (and
conserves soils and biodiversity) qualifies as a carbon offset policy.
While it should be noted that no formal crediting of carbon offsets
occurs under AIJ, it is still a useful strategy for companies in
complying w ith domestic requirements to mitigate greenhouse
emissions.
Peter McCrae, Papua New Guinea Forestry Authority, personal
communication.
Forest conservation and use in the Pacific
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Management of South Pacific
.

ma nne resources

The oceanic tuna resources of the Pacific are vast, supplying half the
world's cannin g tuna and a large proportion of the sashimi tuna
market. The creation of exclusive economic zones has effectively
bestowed property rights on the Pacific nations over their marine
resources. Despite this, the islands' share of the proceeds of tuna
fishing is only some ten per cent of the value of tuna landed from the
region. Securing a more equitable distribution of the benefits will
require new approaches to the setting of access fees.
The localisation of foreign tuna fleets appears to be a risky strategy
-the profitability of the fleets may be reduced to an extent that they
will require subsidisation due to extra cost burdens. In the case of
short trip or local long-lining, on the other hand, localisation through
the inj ection of local and foreign capital and expertise is an option
that is already proving successful.
There is no comprehensive m anagement plan for Pacific tuna at
present; plans will be required to confer sustainability on the stocks.
Individual transferable quotas that in theory would enable the efficient
allocation of the tuna resource and the control of tuna fishing effort, are
found to be inapplicable-mainly for technical, financial and
organisational reasons. Less sophisticated and costly methods of
management will need to be developed.
Inshore marine resources are subject to a great deal of pressure from
population growth and the increase in commercial fishing to supply
growing urban centres. The dilemma for fisheries departments in the
region is how to control fishing effort to prevent depletion of
commercial and subsistence stocks. It is argued that property rights
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are a key to marine management. In this instance, the property rights
of local communities need to be strengthened to prevent 'open access'.
The case studies of fiscal and financial instruments suggest that they
also have an important future role in inshore marine management.
Marine resources are very important to the maj ority of Pacific
island countries for two main reasons. First, the inshore resources
provide the basis for subsistence for a large proportion of the
region's population. Second, the oceanic or offshore resources
mainly tuna-support very large industrial fishing enterprises, some
of the benefits of which flow to island countries. Management of the
marine resources to prevent their depletion and to ensure that there
is a future stream of benefits available to future generations of
Pacific islanders is a maj or issue in the region.
Oceanic resources

The South Pacific1 tuna fishery is one of the great fisheries in the
world . Landings now total some one million tonnes annually, worth
US$1 .7 billion. Annual tuna catches have doubled every decade for
the last three decades in the South Pacific Commission (SPC)
statistical area (see Table 3.1).
For several small Pacific island states, marine resources-of which
tuna is the most important-represent the only commercial resources of
any significance. Economic issues, including investment, in the tuna
industry have been studied extensively, particularly by the Forum
Fisheries Agency.2 The withdrawal of aid from the Pacific region,
combined with poor economic performance by some island

Table 3. 1

Estimated landed value of South Pacific tuna catch, 1 995
Canning
US$
Per cent

Distant water fishing nations
Pacific island countries
Total

772
1 08
880

87
13
1 00

F resh markets
US$
Per cent
792
93
58
7
850
1 00

Sources: Forum Fisheries Agency, 1996. Report of the Director to the 29th meeting of
the Forum fisheries Commit tee, Vava 'u, Kingdom of Tonga, 1 3-1 7 May, 1 996, Forum
Fisheries Document 29 / 2, Forum Fisheries Agency, Honiara:3, cited by Aquorau, T.
and Bergin, A., 1997. 'Ocean governance in the Western Pacific purse seine fishery
the Palau Arrangement', Marine Policy, 2 1 : 1 73; South Pacific Comm ission, 1 996a.
Tuna Fishery Yea rbook 1 9 95, South Pacific Comm ission, Noumea .
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countries, is forcing a reappraisal of the contribution that the tuna
stocks can make to the region's development.
Offshore resources, such as tuna, have been beyond the reach of
subsistence fishers, and have been exploited mainly by distant water
fishing nations. Much effort has been devoted by Pacific governments
in trying to stimulate the development of domestic export fisheries
based on tuna. However, the capital requirements for industrial
fishing has precluded the entry of Pacific island countries. In addition,
the established export canneries based in the region, that process
locally caught tuna, have been disappointing in generating benefits.
Struct u re and i m portance of the South Pacific tuna indust ry

One way of measuring the importance of fishing sectors is to express
fishing revenue received by Pacific island governments as a
proportion of total government revenue. In the case of Kiribati and
Tuvalu the proportion is between 30 per cent and 50 per cent; it is also
high in the Federated States of Micronesia and the Marshall Islands.
This is expected because these countries receive significant licence
fees from foreign vessels. Kiribati and Tuvalu also receive significant
repatriated revenues from citizens who crew foreign vessels.
If we measure fishing by share of GDP we find that it is 9-1 0 per
cent in Solomon Islands, Kiribati and Tuvalu but only some 1 .5 per
cent in Fiji. The latter economy is diversified and fishing is just one of
several important sectors. The industrial fisheries and export
canneries of both Solomon Islands and Fij i are significant employers.
While the importance of the income from tuna to Pacific island
countries can be easily demonstrated, they manage to capture
directly and indirectly only about 10 per cent of the total annual
value of the fishery, some US$1 . 7 billion. A high participation rate by
Pacific island countries is only found in the relatively minor pole and
line fishery that services local canneries. Pacific island countries are
increasing their share of the catch in other fisheries but from a low
base. Distant water fishing nations3 dominate both purse seine
(canning), and long-line fisheries (fresh markets)-see Table 3.2.
The large purse seine vessels supply distant canning markets in
Southeast Asia, the long-line vessels supply the sashimi markets
(mainly Japan) and the pole-and-line vessels service local canneries.
While purse seine and long-line fishing is dominated by foreign
operators under licence to Pacific island countries, local long-line
operations are increasing (Table 3.2).
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Property rights

All island states have declared extended maritime zones. Collectively,
these zones cover a large proportion of the Pacific Ocean (Figure 1 . 1
and Table 3.3). The variation in the extent o f exclusive economic
zones, as well as the large variation in endowments of tuna stocks, is
illustrated through the industrial tuna catches harvested from them.

Table 3.2

South Pacific t u na : vessel s and catch , 1 990-95
Distant water fishing nations
Vessels Catch ('OOO t)

Purse seine (canning)
1 990
1 991
1 992
1 993
1 994
1 995
Pole and line (canning)
1 990
1 991
1 992
1 993
1 994
1 995
Long line (fresh market)
1 990
1 991
1 992
1 993
1 994
1 995

Pacific island countri es
Vessels Catch ('OOO t)

1 50
1 64
1 63
1 58
1 60
1 67

624.9
788.0
78 1 .0
665.3
777. 6
71 1 .9E

4
9
10
10
11
16

8.2
22.2
26.7
28 . 1
34.1
42.0

62

1 05

41
42

54.8
53. 2
45.6
40. 0
41 .0
4 1 .0

26.8
42.0
23.4
21 .7
27.5
50.3

n.a.
n.a.
n.a.
n.a.
n.a.
n.a.

1 1 3.0
95.8
1 21 .1
1 24.3
1 36.3
.1 20.2

14
18
52

54
39
38

77
84

64
1 12
78E

54

1 34
1 58

2.4
2.7
2.8
5.0
8.0
8.2

Eestirnate
Note: (i) the quality of data on d istant water fishing nations is variable, and poor in
the case of long-lining; (ii) m inor fishing methods such as trolling are excluded; (iii)
vessels and catch of Austra lia a nd New Zealand is excluded .
Distant water fishing nations: Republic of Korea, Taiwan, United States of America,
Japan, I ndonesia, Philippines, Mexico (purse seine); Japan (pole and line); Japa n,
the Republic of Korea, Ta iwan the United States and China (long line).
Pacific island countries: Solomon Islands, the Federated States of Micronesia,
Papua New Guinea, Va nuatu (purse seine); Solomon Islands, French Polynesia, Fiji,
Kiribati, Pa lau, Tuvalu, New Caledonia, Pa lau, Pa pua New Guinea (pole and line);
Fiji, French Polynesia, Papua New Gui nea, Tonga, Federated States o f Micronesia,
Samoa, New Caledonia, the Marsha l l Islands (long l ine).
Source: South Pacific Commission, 1 996a . Tuna Fishery Yea rbook 1 995, South Pacific
Commission, Noumea.
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Table 3.3

Marine sector profiles

Cook Islands
FSM
Fiji
Kiribati
Marshall Islands
Nauru
Niue
Palau
Papua New Guinea
Solomon Islands
Tonga
Tuva l u
Vanuatu
Samoa
Othe r
Totals

E EZ or E Fza area
('OOO km 2 )
1 830
2978
1 290
3550
21 31
320
390
629
3 1 20
1 340
700
900
680
1 20
1 9978

Tuna harvest
(industrial , 1 992, tonnes)
10
1 4941 6
447
1 1 3951
24959
2 1 200
n.a.
531 7
93374
40689
181
5495
329
27
242 1 3
479608

EFZs, extended fishing zones, are precursors of the exclusive economic zones and
a lso have a breadth of 200 nautical m i les.
Sourc e : Hunt, C., 1 997a. 'Coopera tive a rrangements for marine resource
management in the South Pacific', in P. Larmour (ed .), The Governance of Common
Property in the Pacific Region, Na tiona l Centre for Development Studies / Resource
M anagement in Asia Pacific, The Australian Na tional Universi ty, Canberra : 149.

a

The
existence of well-defined and enforced property rights is a key to the
prevention of resource degradation, particularly in the case of marine
resources. Property rights are the rights to the stream of income or non
monetary benefits flowing from property. Where property rights are
absent, the benefits stream is available to anyone-there is 'open access'.
Situations of weak or absent property rights encourage the short
term exploitation of resources. Resource users without rights are
interested in maximising only present benefits, and are disinterested
in the long term. The maximisation of present benefits in the case of
marine resources may incur a depletion cost. The future income
stream is jeopardised as a result of overexploitation of the marine
stocks.
In the absence of property rights the exploiters do not bear the
consequences of depletion-depletion costs, in this case, are social

The importance of property rights in marine management.
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costs. Social costs have an inter-temporal effect as well as a spatial
effect, being inflicted on future as well as present generations. Property
rights over inshore resources in the Pacific are likely to be under
common property regimes. Where ownership is defined and enforced,
depletion costs are internalised and fall on the owners, causing a
reduction in the level of use of the resource .
The relationship between total revenue and fish harvesting effort
mirrors the relationship between growth in fish stocks and total weight
of fish stocks, commonly known as the 'Schaefer curve' (see Figure 3.1).
There is a constant marginal cost of exploiting the resource,
portrayed by a horizontal marginal and a verge cost curve. The benefits
derived from exploitation are reflected in the average product curve.
The average product is derived for each level of activity, by
multiplying the costant price of the catch by the amount of catch
and dividing by the number of units of activity. The average product
curve is downward sloping because of the reduction in the targeted
population with increasing effort.

Fig u re 3. 1

Property rig hts and exploitation of a renewable common
property resource

total
revenue
or cost

TR

0

units of effort in exploiting
common property resource

benefit or
cost per
unit of
effort

AR
0

Q2

MSY

Ql
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Under a lack of defined and enforceable property rights, the
continuous entry of new fishers-intending to maximise individual
profit-increases the level of effort. This happens until rents4 are
dissipated and total revenue (TR) equals total cost (TC) and average
revenue (AR) equals average cost (AC). Fishers effectively only cover
their costs and make normal profits. The total quantity of harvest under
open access is typ ically Ql . The fishers raise their discount rates to
infinity because they cannot individually conserve the resource; they
must catch fish before another fisher does. As a consequence everyone
is worse off due to depleted stocks.
In contrast, a group holding defined and enforceable rights will tend
to reduce effort to a level where the difference between total revenue and
total cost is maximised, where marginal costs are equal to marginal
revenue and where scarcity rent is maximised at Q2. This efficient level
of exploitation is also a sustainable level and, indeed, involves less
effort than the achievement of maximum sustainable yield (MSY).
The United Nations Convention on the Law of the Sea and its
provisions. Open access previously characterised the exploitation of all
ocean resources outside the 3 nautical mile territorial limits. Article 2 of
the 1958 Geneva Convention on the high seas held that freedom of
fishing was one of the established freedoms of the high seas. The
implication of this was that states could not exclusively appropriate or
manage marine resources adjacent but outside their territorial waters.
Under open access, high seas resource exploitation is unrestrained and
competitive, with fishers maximising their present harvests.
The potential for states to control open access fishing was radically
enhanced by the adop tion by the United Nations (UN) of the
Convention on the Law of the Sea on April 30 1 982 (United Nations
1982). From its adoption to its ratification on 1 8 November 1994, the
major provisions of the convention have been in force-being
interpreted as representing 'customary ocean law'.
The UN Convention on the Law of the Sea expanded territorial seas
to 12 nautical miles and created the 200 nautical mile exclusive
economic zones around Pacific island states. The sovereign rights of the
island states apply to the exploitation and conservation of living and
non-living natural resources (United Nations 1 982: Article 55). With
rights go responsibilities however. States are required to determine
total allowable catches in their exclusive economic zones. They must
also implement management measures in cooperation with relevant
regional organisations. For their part, fishing states such as the distant
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water fishing nations that fish in the exclusive economic zones of
island states must contribute to fishing statistics (United Nations 1982:
Article 61).
Property rights must also be enforced if open access is to be
avoided. Pacific island countries have been endeavouring to control
access to their marine resources by various means, including air and
sea surveillance .
Reso u rce rents in the oceanic fi sheries of the South Pacific
The nature of rent and royalties. Fishery rents are here defined as
the difference between the market value of fish and the economic
cost of bringing the catch to market. Given that the resource is
available to be exploited at no cost other than to catch it, positive
rents will be generated at least at the outset. Resource owners
commonly extract a royalty from the resource exploiters based on
rent. Economists prefer royalties to o ther non-profit based methods,
such as lump sum access fees, because they are less distorting
(Maxwell and Owen 1994) .
There is a high level of risk in tuna fishing, due to such factors as
weather, the El Nino effect (which shifts the locus of the Pacific tuna
stocks) and variable market prices. An example of the riskiness of
fishing is provided by the Pacific tuna fishery itself. The US tuna fleet
expanded rapidly in the late 1970s and early 1 980s, with the result that
prices for tuna slumped and processors looked elsewhere for cheaper
supplies. There followed a sharp readjustment in the US tuna fleet
(Waugh 1 987). Fishing fleets expect to capture extra rents to compensate
for these risks.
While fishing rents may be easily defined, they are almost
impossible to measure. Fair costs in the tuna industry are hard to
calculate because of the diversity of gears used, different catch rates and
distances to port. Even estimating revenue can be difficult because
different species and fish sizes fetch different prices in different
markets. Another complicating factor is that rents from fishing a
particular area may not reflect overall rents. For example, Japanese
purse seine fishing in Papua New Guinea was estimated to have
generated negative rents.5
Nevertheless there are some empirical estimates of rent. Waugh
( 1987:22,28) quotes results of analyses which suggested that rents in
the tuna fishery in the mid-1980s ranged from 10 to almost 30 per cent
of the value of catch. These results are corroborated by World Bank
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estimates of rents for US purse seiners (World Bank 1995:55, Table
4.6). The Forum Fisheries Agency (Maxwell and Owen 1994:17)
found levels of rent of 1 5 per cent for the long-line fleet and 1 9 per
cent for pole and line vessels. The Marine Resources Assessment
Group (1991, cited by Maxwell and Owen 1994: 1 7) suggested that 18
per cent of sales was a fair licence fee for long-liners. The great range
in rents from tuna fishing that occurs with variations in tuna price
and catch rates is underlined by World Bank estimates that show
that large negative rents are as possible as large positive ones (World
Bank 1 995:55, Table 4.6, Table 4.7).
Fishing access fees. Given that the estimation of rents from tuna
fishing will always be difficult in practice (and that fishers will
always claim that costs are high and rents low ) the usual method
emp loyed to extract rent is an access fee-based on the expected
value of catch-rather than a royalty. The access fee is a percentage
of the expected catch for a year multiplied by its expected price.
Japan currently pays a five per cent fee to fish under bilateral
agreements with Pacific island countries. In other cases, there is a
lump sum access fee. While Kiribati has charged approximately 5 per
cent of the value of catch under bilateral access arrangements for
purse seine fishing, it has also charged the long-line vessels of Republic
of Korea and Japan US$181,000 per vessel. While the proportion of
value of catch and licence fee methods are distortionary in economic
terms-since they do not vary with the profitability of fishing- they
are easy to calculate and force the fishing nation to share some risk.6
Thereby a relatively more certain level of income is provided for the
resource owners than would be achieved through royalties. Greater
certainty of tuna access fees is welcome when they form a very large
proportion of government revenue, as they do in Kiribati.7
In 1 993, access fees paid to the 14 member countries of the Forum
Fisheries Agency by distant water fishing nations totalled about
US$60 million (Table 3.4) .
The US fee was set at US$18 million per year for 10 years under
the 1993 regional agreement. 8 To enable it to pay this fee, the United
States Tuna Boa t Association received a subsidy from the US govern
ment of US$14 million . The fee of US$18 million implied a rate of
payment of 10 per cent of the value of tuna caught. Imputed fee levels
of the other nations were Japan, 3.9 per cent; Taiwan, 5.3 per cent;
Republic of Korea, 3. 1 per cent (Maxwell and Owen 1994: 1 7). These
estimates were not adj usted for catches on the high seas, and catches
for Taiwan and the Republic of Korea were approximate.
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Table

3.4

Access fees paid by t u na fishing nations to Forum Fisheries
Agency cou ntries, 1 993 (US$ mill ion)

J apan
United States
Taiwan
Republic of Korea
Othe r

Access fee paid
(US$ million)
22. 1 6
1 8 .00
1 0.72
8. 1 2
1 .26

Source: Maxwell, J. and Owen, A., 1 994. South Pacific Tu na Fisheries Stu dy, AusAID,
Canberra : l 7.

Other sources confirm that the value of fishing fees as a
percentage of the value of catch has typically ranged from two per
cent to five per cent (C lark 1 984; Doulman and Wright 1983, cited by
Waugh 1987:8; Forum Fisheries Agency 1 997:3) . The difference
between the level of access fees and the estimates of rents suggests
that there is scope for an upward adjustment in the prevailing level
of access fees.
The reasons for the approximate nature of estimates for Taiwan is
the under-reporting of its catch to the South Pacific Commission
and, in the case of the Republic of Korea, non-reporting of the catch.
Access fees are based on forward estimates of catch and, while it is
possible to allow for the under and non-reporting of catches, the lack
of complete data put Pacific island countries in a weaker position in
negotiations than would otherwise be the case. Transhipment
prov isions now make it mandatory for the tuna fishing vessels to
transfer their catch to carrying vessels in South Pacific ports. There has
since been an improvement in the quality and quantity of purse seine
catch and effort data made available to the South Pacific Commission.
However, data for the long-line fishery is still incomplete.
While the US agreement is the only multilateral agreement in
force, some commentators (including this author), recommend a
general shift to such cooperative arrangements in the South Pacific
tuna fishery (Hunt 1 997a). The argument is that the countervailing
power of a group of Pacific island countries acting cohesively would
enable the negotiation of higher fees.
Annual licence fees are also important in most fisheries in the
Pacific. They are a means by which licensing authorities can recoup
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some (or all) of the expenses associated with the administration of
fishing vessel licensing and registration.
Cooperative action and access fees. Typically, Pacific island countries
derive access fees from foreign fishing companies that exploit the tuna
resources of their exclusive economic zones by bilateral negotiation. A
charge or fee for access is negotiated separately by each individual
country with each distant wa ter fishing fleet. The access fee for foreign
fishing vessels is around five per cent of the value of canning tuna.
A point of contention is the method by which access fees are raised.
The method of negotia tion has implications for both the level of access
fee and the management of common tuna stocks. A cooperative rather
than a bilateral approach by Pacific island governments to the
extraction of fees has been advocated on the grounds that cooperation
would yield higher fees through greater bargaining power and at the
same time enable the adop tion of regional controls on fishing effort
(Hunt 1997a; 1997b).
In order to throw light on the reasons for opposition by some Pacific
countries and by distant water fishing nations to multilateral
arrangements, their advantages and disadvantages have been set out in
Table 3.5. Even though higher access fees may be achieved for Pacific
island governments as a result of multilateralism, the losses-in terms
of implied weaker sovereignty, potential loss of tied aid and greater
uncertainty surrounding their share of multilateral fees-amount to a
substantial disincentive to change .
Pacifi c canneries-a question of economic sustainability

In 1973 Solomon Taiyo Limited was established in Solomon Islands
as a joint venture between the Japanese firm Taiyo Gyogyo
Kabushkiki Kaisha and the Solomon Islands government, with a
view to fishing for tuna in the Solomon Islands exclusive economic
zone and exporting the frozen or canned product. Solomon Taiyo
Limited is the largest single private sector employer in the country
with 2,200 employees; to its credit it has maintained a policy of
localisation of the crews of its fishing vessels.
The infrastructure at the Noro base, largely financed by external aid,
represents a capital expenditure of several million Solomon Island
dollars. However, given the lack of profits and the inability of the
company to pay tax, the main financial benefits to the Solomon Islands
government from Solomon Taiyo' s operation have been indirect. In this
respect, the structure of duties and taxes yield an annual return of
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several million dollars to the government. The net contribution to
the country's balance of payments is significant and the company
also boosts the incomes of local businesses and households through
local purchases and wages.
Despite tax relief and the waiving of import duties, Solomon Taiyo
has had a poor profit and dividend performance over an extended
period, with losses accelerating between 1991 and 1 993. The steady
accumulation of losses has meant that little company tax has been
paid to Solomon Islands government. According to Solomon Taiyo, a
small profit was made in 1994.9 The heavy burden of debt to Taiyo

Table 3.5

Policies o n access fees in the South Pacific tuna fishery

Access fee policy

Impl ications for Pacific
islands government

Implications for distant
water fishing fl eet

Bilateral arrangement

Positive

Negative

facilitates aid flow associated high negotiating costs
with tuna access
facil itates joint ventures
sovereignty over E EZ
maintained
certainty of access fees
Negative

Positive

precludes regional approach

high leverage in negotiations
access arrangements
confidential
no constraint on catch

Multilateral arrangement

Positive

Negative

facilitates regional
management plan for tuna

negotiating power of Pacific
island countries increased

facilitates the control of tuna
fishing effort in the region

access arrangements
transparent

bargaining power increased

regional access uncertain
possible restraints on
regional tuna catch

Negative

Positive

loss of aid attached to
bilateral access
arrangements

lower negotiating costs
regional access guaranteed

loss of sovereignty over E EZ
less certainty of fees
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GKK (denominated in yen which grew as the SI$ depreciated)
together with management fees and high sales commissions,
absorbed a significant proportion of revenue .
The other large cannery among the member South Pacific
Commission countries is PAFCO of Fiji. This cannery faces a very big
task in achieving financial viability (Economic and Social Commission
for Asia and the Pacific (ESCAP) 1996). Its product quality is second to
none and it has commanded a premium on the demanding British
market, but other factors have worked against it. Fij i waters are not as
bountiful in canning tuna as other tropical waters. To make supply
matters worse it has been saddled with the inefficient govemment
owned IKA pole-and-line fleet. Moreover, the location of the cannery on
Levuka means that it is forced to double handle its output through
Suva. The possible demise in year 2000 of the preferential market access
to Europe-under the Lome agreement-will put even more strain on
the financial sustainability of PAFCO (Robertson 1995).
The abundant South Pacific supplies approximately half of the
world's canning tuna, most being processed in Thailand and American
Samoa. Despite this and preferential access to the European market,
only one new export cannery has been established in recent years (by
RD Cannery in Madang, Papua New Guinea). Many joint ventures in
the region have failed. These have been vehicles for foreign fleets to gain
cheap entry to the rich tuna grounds rather than genuine development
proposals (ESCAP 1996).
The emerging long-l i ne (fresh market) fisheries

The number of long-line vessels based in the Pacific islands has
grown rapidly over the last few years. This growth has come from a
small base, hence the total catch by these vessels is still small relative
to the catch of the distant water long-liners.
Local long-line vessels deliver to local processing establishments
that pack the tuna individually for the high-priced sashimi markets.
The carefully processed whole fish are transported to Tokyo and other
main markets directly-the chilled tuna must be at market within ten
days of being caught if quality is to be maintained.
The growth of the Fiji long-line fishery is one of the greatest success
stories of Pacific oceanic fishing. The value of the country's fresh fish
exports, mainly tuna for sashimi markets-at some F$45 million-now
rivals the value of canned tuna (see Figure 3.2). Unlike the PAFCO
cannery which is government-owned and heavily subsidised, the
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Figure

3.2

Fij i : fish exports, 1 991 -96 ( F$ milion)
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Source: Hunt, C., 1997b. 'Management of the South Pacific Tuna Fishery', Marine Policy,
21 (2) : 1 61 .

sashimi industry is in private hands and receives very little
government assistance.
There is a high level of fishing, marketing and entrepreneurial skill
required in the sashimi industry. There is a considerable level of capital
investment necessary, both in fixed and human capital. It is also
critical to have access to air freight. Fiji meets all these requirements.
Joint ventures, that bring Japanese capital, expertise and local
knowledge toge ther, have sprung up in Papua New Guinea and
Solomon Islands, and show promise. While many other Pacific island
countries have abundant tuna stocks, their lack of vital ingredients
would seem to constrain the establishment and growth of local sashimi
exporting ventures.
Localisation of foreign fishi n g fleets

Current policy in the region is to pursue arrangements that will
maximise the localisation of tuna fishing. Most of the 1 67 purse seine
and some 1,300 long-line vesssels are b ased in foreign ports and do
not enter Pacific ports except to comply with manadatory
transhipment requirements. The argument is that vessels b ased in
Pacific isl and ports will generate economic spinoffs to local
economies .
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Strategies available to Sou th Pacific island states to increase
benefits from the localisation of operations include
•
transfer of capital and expertise to Pacific island countries
through the localisation of foreign vessels
•
generation of economic spinoffs through placing conditions
on foreign vessels, such as local transhipment
•
development of local processing industries through foreign
and / or local investment and training.
Vessel localisation. It has become apparent that the successful
operation of local, or short-trip, long-liners entails the coordination
of many inputs that are scarce in the Pacific. There are also many
requirements to be met-not the least of which are the technical and
organisational skills necessary to meet exacting markets. In this respect,
both locally based and foreign fishing companies provide models for
local entrepreneurs.
A note of caution should be sounded with respect to government
involvement in short-trip long-lining. The Marshall Islands
government purchased four vessels in 1992. The operators failed to
service their government loans and exhausted their credit facilities
(Forum Fisheries Agency 1994 : 1 3). The low number of fishing trips
caused by slow vessel turnaround was identified as the main cause
of poor performance.
The successful Fijian short-trip long-line model outlined earlier, may
not be readily transferable to other Pacific island countries, due to
capital and managerial constraints. In the absence of local
entrepreneurs, Pacific island governments can encourage investment
and participation by foreign short-trip long-liners or j oint ventures.
The benefits of foreign participation are apparent from the financial
and economic data available for the Marshall Islands and Palau.
The benefits of localisation of freezer long-line vessels (of which
there are p robably some 1,300) are expected to be minimal. No
shore-based processing is carried out-the vessels have freezing
capacity and the catch is taken d irect to overseas ports. The
economic benefits to Pacific island countries are, and will continue
to be, confined almost exclusively to licence fees. Direct foreign
investment in Pacific island countries associated with this type of
fishing is likely to remain minimal.
A Federated States of Micronesia Arrangement was designed to
enable Pacific countries to be more active in harvesting and to
encourage the development of a locally-based purse seine industry. It
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was also intended to assist the handful of purse seine vessels already
based in the region to gain easier and cheaper access to Pacific
exclusive economic zones. Under the agreement, purse seine vessels
with local equity, or who purchase locally or make on-shore
investments, are eligible to access tuna fishing grounds of the Parties to
the Nauru Agreement (PNA)10 at a lower access fee than under a series
of bilateral arrangements.
The Arrangement also established three licence categories:
multilateral, bilateral and domestic / locally-based foreign access. The
parties agreed to decrease the number of vessels in the bilateral category
by ten per cent over a three-year period to 1 997, and meanwhile to
increase the number of domestic and locally-based vessels.
Incorporation of this arrangement in the domestic legislation of parties
to the agreement was to provide legal grounds for denying access to
purse seiners in circumstances where the operations of the companies
provide little benefit to the country.
Preferential treatment by Pacific island countries of each other 's
domestic purse seine vessels provides additional incentive for foreign
operators to base their vessels in island ports, and to establish local
enterprises which would be eligible for domestic purse seine licences.
It is significant that the PNA (who exercise j urisdiction over the
bulk of the South Pacific skipj ack stocks) have negotiated a Palau
Arrangement which will regulate the purse seine effort in their sub
region. The number of vessels was set at 205 and the issue of licences
limited to vessels from Japan, the Philippines, South Korea and
Taiwan.11
The points system devised to give preference to localising vessels,
under the Federated States of Micronesia Arrangement, is detailed in
Table 3.6.
A vessel must score at least 25 points to be eligible for a licence and
an observer levy of US$2,400 per vessel is paid on application. In
addition, the vessel / enterprise must a gree to abide by the folowing
regionally agreed Minimum Terms and Conditions of Access
•
no sea transhipment of catches
•
the meeting of regional and national reporting requirements
•
providing full assistance to observers
•
the installation of approved monitoring systems.
Once the criteria are met, the Forum Fisheries Agency is obliged
to issue a licence. Fee levels are at a concessional rate of five per cent
(compared to a going rate of six per cent) of estimated value of catch.
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Table 3 . 6
Pointsa
10
8
5
2

Points system for eval uating a regional licence
Equityt>
1 00 per cent
>50 per cent
0-49 per cent
0-29 per cent

Nationals

Local pu rchases

Onshore investment

employed

(US$'000)

(US$'000)

>50
31 -50
1 Eh30
5-1 5

>700
500--700
250-500
50-250

>5,000
2,000-5 ,000
500-2,000
1 00--500

In addi tion to the poi nts test the vessel / enterprise is assessed in terms of training
progra mme to transfer skills and technology to Forum Fisheries Agency country
nationa ls.
b 'Equity' means the percentage of the total capital invested by the government or
nationals of a party to the arrangement in the enterprise and the vessel.
Source: Wright, A., 1995. Recen t Developmen ts in the Central and Wes tern Pacific Tu na Fishery
from the Perspective of FFA Member Coun tries, FFA Report No. 95 I 61, Forum Fisheries
Agency, Honiara:9.
a

In order to obtain a Regional Access Licence under this
arrangement the vessel must first be entered on the Forum Fisheries
Agency Regional Register of Eligible Fishing Vessels and be in 'good
standing'; and it must be licensed to fish in a Forum Fisheries Agency
country. The vessel's owners must then establish that it will make a
genuine contribution to the development of the locally based tuna
industry in the region. This assessment is done on the basis of the
points evaluation system summarised earlier.
Maxwell and Owen (1994:25) suggest that a 1,200 tonne purse
seiner operating in the Western Pacific could be expected to spend up to
US$1 .7 million each year on inputs which could potentially be
supplied by PNA countries.
Economic benefits would take the form of spending on fuel, crewing,
and stevedoring. Around US$0.35 million per vessel could be
conservatively expected to benefit the economy, assuming that
•
25 per cent of the crew's wages are earned by PNA nationals
•
a 10 cent per gallon government duty is levied on fuel
supplies
•
all transhipment stevedoring is done by PNA nationals
•
15 per cent of the vessel's provisions are produced locally.
If all the licensed purse seine vessels operating in PNA waters
(about 170) were to make purchases as above from PNA suppliers, the
total expenditure in PNA countries would likely exceed US$60 million
a year (Maxwell and Owen 1994:26).
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The costs to purse seiners of fuel, crewing, stevedoring, provisions
and repairs will be higher than in their home base. The substantial
costs to fishing vessels of funding infrastructure required to service
vessels would also increase operating costs. Income and export taxes,
if levied, would constitute a cost, but whe ther these would increase
as a result of localisa tion depends on the level of taxes already being
paid in the vessel's country of origin.
It is assumed that fishing rents are 20 per cent before localisation
(Table 3.7) . In other words, the profit of a vessel after meeting
opera ting costs is equivalent to 20 per cent of the value of catch.
Opera ting costs are subsequently assumed to increase by 10 per cent
because of the higher prices of supplies and lower operating
efficency (there would be a continual need to visit the local base for
the designated prop ortion of supplies); while catch is reduced by 5
per cent per vessel as a result of localisation reducing fishing time.
The generation of profits is necessary if vessels are to continue to
fish: more so because of the high financial risks associated with
ca tching and selling canning tuna. However, in the example, fishing
rents to localised purse seine vessels would be severely reduced in the
order of US$0.5 million per vessel (from US$0.74 to US$0.26 million) .
In the scenario in Table 3.7, the profit margin to localised purse
seiners after paying licence fees almost disappears. To enable them to
continue fishing, vessels would require subsidies or licence fee
remissions. It is conceivable that the size of subsidy or remissions
would amount to several hundred thousand dollars per vessel. Such
a subsidy for all vessels could equal or exceed the financial benefits
flowing to the region from localisation, that is US$60 million.
The establishment of canneries has conferred few direct benefits
to governments of the region. It remains to be seen whether the new

Table 3 . 7

Hypothetical structure of expenses and income before and
after loca l i sation of a purse seine vessel (US$ million)

Before local isation
1 . value of catch of vessel
2. operating cost of vessel
3. fishing rent (1 . minus 2.) 12
4. l icence fee @ 6 per cent
of catch val ue
5. profit margin (3. minus 4.)

US$m
3.74
3.00
0 . 74
0.22
0.52

After localisation
1 . value of catch of vessel
2 . operating cost of vessel
3. fishing rent (1. minus 2 . )
4. l icence fee @ 5 per cent
of catch val ue 1 3
5 . profit margin (3. minus 4.)

U S$m
3.56
3.30
0.26
0. 1 8
0.08
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canneries established and proposed in Papua New Guinea will be be
more successful.
Conclusions. The agreements in place that give preferential treatment to
purse seine vessels choosing to be based in Pacific island countries are
unlikely to be effective . The reduction in the number of foreign vessels
as planned would not reduce the number of bilateral vessels and force
some into localisation, given that the cap appears to be greater than
the number of vessels in this category. The benefits offered in the
Federated States of Micronesia Arrangement-regional access and
concessional licence fee-are unlikely to outweigh the extra costs of
being based locally.
The aim of distant water fleets is to maximise rents. These fleets face
considerable marketing risks in the form of large short and medium
term price fluctuations for both cannery tuna and for sashimi grade
frozen tuna. They will therefore seek to minimise unit cost increases.
While fleets have the op tion of minimising costs by obtaining licences
through bilateral negotiations and by basing in foreign ports, they will
continue to do so.
Transhipment. Mandatory transhipment-the transfer of catches to
carrier vessels in Pacific ports-is generally perceived to be a profitable
localisation strategy (Forau 1995; Rodwell 1995). Despite the generation
of benefits locally, its net economic benefit to the region must be
questioned because of the reduction in fishing time experienced by the
vessels and therefore of access fees paid to Pacific island countries.
Mandatory transhipment should be seen primarily as a means of
verification of catch data which is necessary at present until improved
schemes can be established.
Conclusions. In contrast to the uncertain economic benefits of
localisation of foreign vessels, royalty payments or access fees are a
more certain form of income for Pacific island countries and they are
readily available to meet the costs of social priorities of governments. It
is suggested that a preferable policy is to create conditions under
which distant water vessels can maximise their average rents and if
possible reduce their risks. Risk could be decreased by strengthening
the property rights of distant water fleets over stocks. This will
enable the extraction of the maximum level of royalties.
Short-trip long-lining and its associated processing facilities
should be the focus of localisation through foreign and local
investment because of its demonstrable benefits.
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The management of oceanic fish stocks

The regional nature of the tuna stocks and their migratory nature are
critically important characteristics for fisheries management. The
level of fishing effort in a particular exclusive economic zone or high
seas area will affect catches elsewhere in the region. The
implications are that management should be conducted on a
regional basis and combined fishing effort of the region should
conform to scientific estimates of the total catch, allowing
maintenance of stocks of the different species.
In the case of skipj ack tuna, the main target species for the
canning industry, the current level of exploitation is low to moderate
in spite of the large increases in catch over the last fifteen years. In
the case of yellowfin tuna, the purse seine fishery is stable, but there
has been a continual decline in the catch per unit of effort of adults
in the long-line fishery. Reasons for the decline are unknown but it
may be linked to an increase in purse seine catches. In the case of big
eye tuna-highly sought after for sashimi-there are fears that
maximum sustainable yield is being exceeded, but analysis is
hampered by the lack of basic biological parameters and
comprehensive, reliable catch data. The status of the albacore stock,
an important and heavily targeted long-line species in the higher
latitudes of the South Pacific, also appears to be uncertain (South
Pacific Commission 1995; 1 996b).
There has been a decline in tuna catch per unit of effort (per
hundred hooks set) in the Japanese long-line fishery-for which
good quality data is available (see Figure 3.3). These declines have
taken place despite improved technology and management in the
fishery. Big-eye tuna catches are stable but once again total effort,
taking account of more intensive technology and management,
would have increased over time.
The need for the development of a management plan for yellowfin,
bigeye and albacore is stressed given that these are the target species
of an industry that is now worth as much as the canning industry.14
The management of these species will constitute a revenue base in the
future.
Biodiversity issues. It is inevitable that in the largest tuna fishery in
the world there will be a significant catch of non-target species (by
catch). The level of by-catch in the tuna fisheries has potentially
serious implications for biodiversity.
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Figure 3 . 3
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In the long-line fishery, sharks are commonly taken but are rarely
recorded because they are not part of the commercial catch. Lewis
(1995:20) suggests that the shark catch by long-liners in Papua New
Guinea waters is as much as 20 per cent of total catch by weight. In
the case of catches of blue shark, fins are removed and the carcass
discarded. Even if reporting of shark catches is improved-and there
could be problems of species identification-the biology of each
species would need to be studied in order to make sensible assessments
of the status of shark stocks (South Pacific Commission 1996c).
Blue marlin, swordfish and sailfish are also commonly taken but
may form part of the commercial catch. (Since the early 1980s there
have been management measures in place to release live billfish in
Australia and New Zealand.) Turtles are frequently caught in the
Western Tropical Pacific but, again, recorded data is inadequate to give
indications of overall catches (South Pacific Commission 1996c). Unlike
the Eastern Pacific purse seine fishery, dolphins and other marine
mamm a ls are rarely caught. Albatross and petrels on the other hand,
are often taken in the Western Temperate Pacific, but not in warmer
waters. Steps are being taken to reduce albatross deaths, but it remains
to be seen whether albatross species extinctions will be avoided.
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While imp rovements in logsheet reporting will increase the level
of by-catch data forthcoming, voluntary compliance throws doubt
on its adequacy for management purposes. An intensified observer
program has been recommended for better monitoring by-catch in
the industrial tuna fisheries but this will be costly given the
hundreds of vessels involved (South Pacific Commission 1996c).
Tuna quotas

There are presently no regional plans to manage the South Pacific
tuna fishery. Tradeable permits and quotas are efficient instruments
in theory and the latter have been proposed for the tuna fishery in
the South Pacific (Temu 1997). Quota schemes involve heavy
transaction costs in monitoring and enforcement and in the
administration of markets (see Box 3). The multi-species nature of
the Pacific tuna fishery means that there will be overwhelming
difficulties in regulating the catch of individual species. As yet, the
mechanisms that need to be implemented for the control of fishing
effort are not under development. 15 Control methods could include
restriction on the number of vessels and / or restrictions on catch.
Hunt (1 997b}, in a review of management op tions, is pessimistic
about the adop tion of advanced methods.
Tuna and regional development

Short-trip locally based long-lining is capable of conferring benefits
on the host island country in a number of ways and ventures may be
locally-owned, j oint, or foreign owned. While the level of capital
required in the tuna fishery is relatively modest, significant economies
of scale exist. The larger, more profitable, locally-based fleets require
significant levels of foreign investment. Desirable features of short
trip long-line joint ventures are local benefits from technology
transfer and training. These ventures can also generate significant
employment opportunities.
In the case of localisation of freezer long-line and purse seine
vessels, additional operating costs will erode the profitability of
operations and reduce the ability of vessels to earn rents and pay access
fees. Such vessels could require government assistance to remain
financially viable and the cost of this assistance could outweigh its
benefits. A preferable policy for Pacific island countries is to create
conditions in which the distant water vessels are encouraged to
maximise their rents.
Management of South Pacific marine resources
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Box 3
Tuna q uotas and their ap plication in the Pacific
The i ndifferent performance of input controls in fi shing, that is, vessel numbers
and/or gear confi guration, has thrown the spotl ight on output controls.
Quotas , a form of property right and a tool for the al location of resources, are
a preferred method of output control . Total Allowable Catches (TACs) are set
for fi sheries or exclusive economic zones and individual quotas are allocated
to vessels or groups of vessels within the TACs. The setti ng up of markets for
quotas allows efficient vessels to acquire additional quota and inefficient ones
to divest quota. I ndividual transferable quotas are thus an attractive concept
and have been implemented in several major fisheries. Needless to say, the
monitoring of catches and enforcement of quotas are integ ral to individual
quota systems.
I n both Australia and New Zealand individual transferable quota systems have
failed to achieve their objective (H unt 1 997b) .
The characteristics o f the South Pacific tuna industry would seem t o make
individ ual transfe rab le quotas even less li kely to delive r stock conservation in
the region . Given the highly migratory nature of the tuna stocks, regional TACs
would need to be agreed between the many Pacific island countri es. However,
some islands states are implacably op posed to the loss of sovereignty over
the i r fish stocks that the setting of regional TACs implies. The high seas areas
would also need to be subject to these TACs, req uiring the compliance of the
powerful distant water nations, as specified in the Implementing Agreement.
The difficulties of enforcement and monitori ng in the region are fu rther
exacerbated by the great distances and vast exclusive economic zones that
need to be policed in the face of finan cial constrai nts, the multi-species nature
of the fishery and the fact that most of the catch is landed outside the region .
Nor do pol itical realities bode well for a system of quotas. A major incentives
for Pacific island countries to mai ntain bilateral access arrangements with the
fleets of the wealthy fishing nations-incompatible with individual transferable
quotas-is the considerable level of aid that may be di rectly or indi rectly
attached to fishing access. The amount of Japanese aid in the Pacific in
support of fishing access agreements is said to have averaged US$20 million
a year between 1 982 and 1 992 (Bergin and Michaelis 1 996:55).
The offer of side benefits will always be available to the distant water nations to
be used as a tool to discourage the implementation of restrictive regional TACs
by the Pacific island countri es.
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The main means by which Pacific island coun tries will be able to
benefit from their large and valuable tuna stocks is through access fees
paid by distant water fleets. While the localised long-line operations
that target the sashimi markets are growing in number-contributing to
economic growth and local employment-the overall income from this
source will remain relatively small due to the scarcity of local capital,
expertise and adequate infrastructure.
The future of tuna export canneries in the region is doubtful. The
termination or modification of preferential market access to Europe
could well expose the Pacific canneries to unaccustomed price
competition, which they will find hard to bear given their high
production costs relative to canneries in Southeast Asia.
The real question is whether the access fees paid by distant water
fleets can be increased to provide a higher and more equitable return
than hitherto to the tuna-rich Pacific island countries. It is difficult to
see any great increase in access fees while the distant water fishing
nations have the island nations over a barrel in one-to-one access
negotiations.
Only a cohesive approach by Pacific island governments will
deliver higher returns-the cooperative approach would enable
negotiation of access fees from a position of strength. Group action
would also facilitate the development of mechanisms for increasing the
competition for the resources between the fishing nations, such as
auctions of tuna to the highest bidder.
The price of cohesion may be the transfer of inducements to island
countries that feel disadvantaged by any new cooperative approach by
the loss of aid associated with bilateral access arrangements.
The other major issue is the sustainability of the fishery. Catch
rates for some species have shown a long-term downward trend. The
big eye and albacore species are under particularly heavy fishing
pressure, and the possible effect of increased purse seine catches on
the availability of adult yellowfin in the long-line fishery is a
concern .
The incentive for the fishing ind ustry to partake in multilateral
agreements for conservation is access to large areas of the Pacific
( the sum of exclusive economic zones deemed to be open to foreign
fishing by Pacific island countries). Negotiating costs would be
lowered and the efficiency of fleet management improved.
At present there is no need to reduce fishing effort in the purse
seine fishery. If it is found as a result of research that purse seining is
M a nagement of South Pacific marine resources
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imposing opportunity costs on the locally-based short-trip long-line
fishery which is profitable for the coastal states, then the multilateral
forums would deal with the setting of quotas tha t maximise overall
returns.
In the long-line fishery there is pressing need for a higher level of
resource management. In this fishery, more data needs to be collected
and more research needs to be conducted to determine the levels of
fishing effort that will maximise rents and royalties in the fishery. The
basic requirement is for better catch and effort data from the distant
water vessels both for the exclusive economic zones and for the adjacent
high seas areas in which a good deal of fishing effort is deployed .
The incentive for improved record-keeping and dissemination
should emanate from Articles 63 and 64 of the United Nations
Convention on the Law of the Sea (United Nations 1992) and Article 7
of The United Nations Conference on Straddling Fish Stocks and
Highly Migratory Fish Stocks (United Nations 1995). These deal with
the responsibilities of coastal states and fishing nations to cooperate in
managing fish stocks.
A multilateral approach would facilitate the control of effort and the
introduction of management plans for the regional stocks and also
allow effort to be deployed strategically. Established and emerging
short-trip long-line fisheries would not be disadvantaged through
over-exploitation of limited fish stocks and gear interaction.
The need for better by-catch data is also pressing in the long-line
fishery. There are a significant number of species other than tuna being
affected by long-lining and it is important that any adverse impacts
on these species are identified quickly and that regional action is
taken to deal with them.
Tuna is a regional resource that demands regional planning. The
development and implementation of plans will require much greater
cooperation between Pacific island countries. Planning is expensive,
however, and will also require the cooperation of the distant water
fishing nations. The characteristics of the South Pacific tuna
industry-a large number of disparate actors in a great geographical
spread-suggest tha t difficulties encountered elsewhere with output
controls, such as quota schemes, will be exacerbated in the South
Pacific. Area closure should be considered as a least-cost measure of
conservation of both tuna and by catch stocks (Hunt 1 997b ). This
would involve setting aside areas of the Pacific as sanctuaries free
from commercial fishing. As well as incorporating certain portions
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of exclusive economic zones the closures could also incorporate high
seas areas. Research is needed to support this proposal and
determine the size of sanctuaries.
Inshore resources

Much of the economic value of inshore marine resources is of an
indirect nature as well as direct. Coral reefs harbour many species
targeted for subsistence and at the same time shield islands and
shorelines from the open ocean. The benefits of mangroves are many,
including the protection of coasts and the provision of nursery areas for
fish. These are often forgotten in the formulation of development
proposals that involve the removal of mangroves (Lal 1991 ).
The direct economic values of inshore resources of Pacific islands
are high because the inshore waters are abundant in fish. This and the
ease of access of fishing vessels means that coastal waters are the locus
of fishing and gathering activity that still provides a large proportion of
dietary protein for island populations (World Bank 1 995:63, Table 4.9).
Most inshore species are vulnerable to overfishing.
A large proportion of the population in most Pacific island
countries-and an overwhelming maj ority in some-are still in a
subsistence economy. Despite the increase in fishing for cash, a large
proportion of the catch is still consumed or shared by the fishers and
does not enter markets. The fact that subsistence fishing is important, or
even dominant, means that the true importance to Pacific island states
of their marine resources is not reflected in budget estimates or national
accounts. Estimates of the value of fish taken in the coastal waters of
selected Pacific countries provide an appreciation of the importance of
subsistence vis a vis commercial fishing and also of the relative size
of the coastal fisheries by country (Dalzell et al. 1995). It is clear that
the value of subsistence fishing is significant for Pacific island
countries. In Papua New Guinea, Solomon Islands and Fij i it is very
important-in several countries subsistence fishing has a
replacement value of many millions of dollars (see Figure 3.4).
Commercial fishing in the inshore waters includes prawns (in
Papua New Guinea), reef and deep slope fish, as well as beche-de
mer and molluscs such as trochus and greensnail. There is also a
substantial bait fishery in Solomon Islands coastal waters supplying
the pole-and-line tuna fleet of the Solomon Taiyo cannery.
There are substantial problems of depletion and environmental
damage associated with the commercial exploitation of inshore
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species. Beche-de-mer and the other sedentary species such as
greensnail, trochus and giant clam, are easily overexploited and
have suffered depletion in large inshore areas of the Pacific. The
demands in Asian markets for aquarium products and live fish have
encouraged unsustainable methods of fishing that involve fish

Figure 3.4
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stunning and poisoning which cause ex tensive coral reef damage
and depletion of stocks (Richards 1993; World Bank 1995). The
policing of such operations is often non-existent because fishing
administrations tend to be weak and underfunded . Enhancing the
authority of local communities to enable them to reject destructive
fishing is an alternative to the reliance on central administrative
controls.
Property rights and i nshore resou rces

In the case of the inshore waters of the Pacific islands, the most
widespread and important measure for the conservation of marine
resources has been controlled access through customary marine tenure
arrangements. The rights to fish were controlled by a clan, chief or
family. In customary marine tenure, there was no ownership by one
group of all rights in the Western sense but rather a system of allocation
of access and use rights. In customary marine tenure social boundaries
are as important as physical boundaries but harder for Westerners to
define (Crocombe 1994).
Change and erosion of traditional customary marine tenure have
occurred largely because of population increases (about 3.5 million
people now live on the coast in the South Pacific), adoption of
technology (fishing power and mobility), intrusion of the cash economy
and a breakdown of chiefly authority Gohannes 1978; Crocombe 1994).
In the face of increased fishing pressure one solu tion is to adopt
Western fisheries management methods. However, scientific methods
require knowledge of the biology of target species and the availability of
catch and effort data, and, except in a few cases, the data required for
scientific fisheries management for inshore waters in the Pacific is
not available. Much lengthy and expensive research is required
before Western-style management can be effected widely. ' From a
management perspective it is unlikely that the Pacific island reef
fisheries recruitment processes will ever be sufficiently understood
to be incorporated into management initia tives' (Dalzell et al.
1995:80) . The task is exacerbated by the archipelagic nature of many
Pacific island countries with islands scattered over great distances.
Centrally imposed scientific management for inshore fisheries
increases the monitoring and regulatory responsibilities of already
understaffed and underfunded fisheries departments.
Given the pressing need for managing inshore fisheries and the
scarcity of resources, alternative management models have been
Ma nagement of South Pacific marine resources
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proposed (Hviding and Ruddle 1991; Johannes 1994a; 1994b; Dalzell
et al. 1995; Petelo et al. 1995). These alternative models all strengthen,
rather than weaken, customary marine tenure . Local knowledge
substitutes for (or complements) scientific data, while local planning
substitutes for (or complements) fisheries department planning.
Legislative support for local tenure arrangements allows the
reintroduction of effective traditional methods, such as temporary
closures.
The need for inshore management plans is most pressing in some of
the smaller islands and atolls where greatly increased fishing effort on
fish stocks is jeopardising the supply of essential protein to rapidly
growing populations (Dalzell et al. 1995). The harvesting of commercial
invertebrates such as trochus and beche-de-mer (which in many cases
have been severely depleted) can also come under local management
arrangements.
Property ri g hts and management. At the local (inshore) level, just as in
the case of exclusive economic zones, tenure and access rights to
marine resources should be clearly defined, otherwise there is a
tendency for open access to prevail (Hunt 1996b).16 Tenure facilitates
access arrangements and the exclusion of unwanted effort. A powerful
incentive for local groups to restore customary marine tenure is the
acknowledgment of their jurisdiction by local and central government,
and the endorsement of their plans. In some cases the acknowledgment
of tenure and plans means that the local group has recourse to the law
of the country in upholding local access rules.
There are several factors which are tending to break down
customary marine tenure that enable the conservation of inshore (as
opposed to offshore) marine resources. The introduction of cash
benefits in exchange for access by industrial or commercial fisheries
is evident in Papua New Guinea, Solomon Islands, Marshall Islands
and Fiji. Narrow groups or spokespersons, not fully representative of
the traditional descent groups, are often involved in the process and
appropriate rents for their own use (Crocombe 1 994; Turner 1 994;
H viding 1 996) .
Customary marine tenure may present impediments to
governments in undertaking ind ustrial fisheries development-bait
fishing for tuna pole-and-line fishing caused problems in Papua New
Guinea. 17 Strengthening customary marine tenure should however
be the preferred policy in inshore areas that are beyond the practical
jurisdiction of fisheries departments. The reasons are threefold.
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•

In many countries subsistence fishing dominates and the
local communities that are dependent on the resources for
their livelihoods should be in a position to manage those
resources.
•
The resilience of management and conservation plans is
enhanced by clear access rights that should be a feature of
strengthened customary marine tenure.
•
Where commercial exploitation of local resources is a
possibility, as is the case with trochus and beche-de-mer,
strengthened customary marine tenure puts the local
communities in a more advantageous position in negotiating
with traders.
Pacific governments have been prone to avoid the difficult process of
clarifying customary marine tenure and have preferred a 'top down'
approach to development and conservation. The resilience of any
development or conservation arrangement in inshore waters is often
heavily dependent on local people being involved in decision processes
and receiving rents.
In some Pacific island countries, customary marine tenure is already
being reinforced by central governments. For example, local rights are
recognised by the Fij i Fisheries Commission (Cook 1994), and in
Solomon Islands (over both land and fisheries) through the Provincial
Governmen t Act 1 971 (Crocombe 1 994; Pulea 1993).
In strengthening customary marine tenure, the thrust should be in
its definition so that it can be effective in developing local
arrangements, and can integrate more effectively with the planning
and policy for marine resource management and conservation of
central governments (Hyndman 1993) . Strengthened customary
marine tenure and local resource management arrangements, albeit
based on customary practices rather than scientific fisheries
management principles, can assist central governments in achieving
their policies of marine resource conservation (objectives set out in
the National Environmental Management Strategies of Pacific
countries).
In Kiribati, the ownership of all marine resources is vested in the
state. In practice this means that effort in inshore fisheries of the
islands is uncontrolled-a situation in contrast with the strict
regimes exercised under traditional management. The transition
from careful management under strongly held traditional property
rights, to open access fisheries, is described by Teiwaki (1988:41).
M a nagement o f South Pacific marine resources
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In 1 995 no effort restrictions or management plans were being
applied anywhere to any fishery by the Fisheries Department of
Kiribati, except through the size of nets used on Tarawa lagoon.
The inshore conservation regimes that strengthen customary
tenure described are most applicable in rural areas, where
traditional authority is still strong. On the urbanised atolls, such as
Tarawa, and in peri-urban areas generally, the fishing effort is high.
Here central governments are ab le to ensure the enforcement of
controls within their inshore management strategies.
In the case of the reef and lagoon fisheries of outer atolls and
islands, the logical entity for the vesting of fishing rights is the local
community which exploits the resource. Even though there are
collective action problems associated with community management,
this arrangement would be superior to the holding of rights by a
central government which faces p rohibitive costs of enforcement. The
island council could exercise its control over marine resources using a
variety of methods. It could limit the numbers of fishers, or restrict
access or methods. In the latter case it could restrict the use of outboard
motors on fishing vessels. Fish nursery areas, and other areas of great
significance for the maintenance of fish stocks, would come under the
purview of the groups holding the rights to the inshore fisheries. In
practice, the management system adopted by councils would be
influenced by considerations of culture, equity and pragmatism.
Islands are developing their commercial fishing to supply the
urban areas. There is bound to be competition between subsistence
and commercial fishers. The risk of resource depletion and potential
conflict can realistically only be resolved by councils exercising their
rights to control total fishing effort in their waters (Hunt 1996b).
An example of where the strengthening of customary marine
tenure has assisted the declaration of a protected area is provided by
the work of Tacconi under an Australian Council for International
Agricultural Research project in Vanuatu.
A significant step in biodiversity conservation in Vanuatu is the
development of provincial legislation, enabling local groups to
strengthen their property rights and hence their ability to p rotect
and manage their natural resources. This step was the direct result of
actions by Tacconi in negotiating with the Attorney General's
department and using a draft by-law (obtained from Santa Ysabel
province, Solomon Islands) as a model.18 Such legislation has been
adopted in principle by the local government councils of Santo and
Malekula and has been enacted in Efate (Bennett 1 996).
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Box 4
Vanuat u : Features of protected areas under by-laws

Areas are protected on the basis of custom, amenity and livelihood
provision.
The provi ncial counci l by-laws (under national legislation) strengthen
customary tenu re by maki ng it an offence to contrave ne the rules
governing a protected area.
For every declared protected area, a committee of management is set
up, representative of both landowner interests and community
interests (through ch iefly representation).
The term of the by-law is specified by the comm ittee which can make
amendments.
An important featu re of the by-law is that it is distinct from, but
complements, the National Parks Act, No. 7 of 1 993. This act is
designed to protect unique ecosystems, habitats of threatened
species or areas possessing outstanding features. The by-law, in
contrast, allows the protection of natural areas that are sign ificant in
the support and mai ntenance of livelihoods (Tacconi 1 995a).

In 1994 the local government region of Malapa which includes
Malekula was empowered to create protected areas by the passage
through the Vanuatu Parliament of the Bill for Decen tralisation and
Local Government Regions, Act No. 1 . Malapa was now able to
introduce by-laws that 'outline create and draw up regulations
governing the environmental protection zones (natural parks,
natural reserves or tourist-attraction areas in the national interest'
(Act 1 , Section 20 [9] ). Tacconi subsequently assisted Malapa in
drawing up a by-law that facilitates planning by local ni-Vanuatu
(Tacconi 1995a) .
Conservation of marine or forested areas per se neglects the
interface between the two. An important characteristic of the
protected areas that have arisen under by-laws is that they often
incorporate several ecosystems. At the same time they may stipulate
degrees of conservation, given that livelihoods must still be derived
from the protected areas. In the case of the declared protected area
of the Wiawi coastal community on Malekula, the forest is protected
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but the protected area also includes plantations and gardens, while
protection straddles the coastal zone, conserving turtle as well as
reef resources (Tacconi 1995b). The 8km of protected coast is
currently subject to bans on the collections of trochus and greensnail
and closure to fishing on six days a week.
Other conservation arrangements that depend on local jurisdictions
exercising their customary rights include the Cook Island Council
enforcing limited trochus harvesting. The arrangement features
individual transferable quotas and inspections upon landing (World
Bank 1 995). In Solomon Islands, the maintenance of the Arnavon
Marine Conservation Area depends on the cooperation and
coordination (through the provision of rangers) of three village councils
on Choiseul and Ysabel to enforce bans on the harvesting of turtle eggs.
In Fij i the government has recognised the potential for customary
marine tenure in management by granting property titles to custodian
communities in coastal areas. In preparation for this, all customary
marine areas are being mapped and registered prior to titles being
issued (World Bank 1 995) .
Property rights and access fees

In Solomon Islands, the central government recognises customary

tenure and hence compensates villages for the extraction of bait fish
used in pole and line tuna fishing by the joint venture canning
company Solomon Taiyo Limited . The way in which the inhabitants of
Marovo Lagoon have protected their environment and confronted
such commercial ventures is described in Hvidin g ( 1996) .
Westerners find the concept of customary marine tenure difficult
to grasp. In their own countries customary tenure has long since
ceased to exist-the state invariably claims j urisdiction over
territorial waters to the high water mark while much of the land
area is held under freehold tenure. In contrast, customary tenure is
still the dominant form of land tenure in the Pacific despite
colonisation. Customary tenure is now also recognised by dive
companies accessing Solomon Island reefs and lagoons.
Financial instruments

The flow of financial resources can be crucial in compensating local
groups for the income or livelihoods foregone in conservation
initiatives, or for meeting the costs of organising and managing
conservation initiatives.
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Box 5
Solomon Islands: customary marine tenure and
scuba d i v ing fees

The Uepi Island Resort in the Marovo Lagoon, Solomon Islands is
su rrou nded by great biodiversity, both oceanic and coral reef. Spectacular
drop-offs are a featu re of the reefs, the clarity of the water is exceptional
and the wate r temperature is usually between 28 and 32 degrees Celsius.
The resort began dive tours to reefs adjacent to the island resort in the
early 1 980s. At that time no customary fee arrangements were
negotiated with the villagers who held the customary rights. As a
result of fai lure to pay access fees disputes broke out between the
resort and local communities resulting in some reefs being declared
off limits to diving by the customary owners.
By 1 996, the payment of fees had regularised; A$20 to A$30 per diver
was payable by the resort for access to dive sites (Uepi Island Resort
1 996).
The dive fees are the result of very detai led negotiations in
Melanesian Pidgin between the resort staff and the customary owners.
In each case , negotiations conclude with the drawing up of a written
agreement in both pidgin and English that cove rs access
arrangements.
N ote: The author is indebted to Ms Sabine Rodda of the Uepi Island Resort for

information on negotiation procedures between the resort and the customary
mari ne tenure holders.

Conserva tion initiatives need to be successful in the long term.
However, they may be more in the public than in the private interest
and probably do little to meet the immediate requirements of local
people for income. For 'top down' initiatives to be successful in the
long term it is necessary to compensate the communities financially
for opportunity costs and management costs. In the case of the
Arnavons Marine Conservation Area in Solomon Islands, an
initiative of the government and The Nature Conservancy, outside
financial resources have played a crucial role in facilitating
conservation. The project provides an example of co-financing where
several sources of finance, mainly from overseas, are being tapped.
M a nage ment of South Pacific marine resources

I

85

Differential prici ng

Differential pricing can be used as a disincentive to catch undersized
fish and other undersized marine resources, such as trochus and
greensnail. A fish marketing centre in Papua New Guinea discourages
the taking of undersized specimens by setting the price of undersized
fish and other marine products to zero. There are two communities
involved in the fish marketing and supply development on Siassi
Island. A landowner group which has formed a company and invested
some of the proceeds of logging in a fish-marketing centre and a group
of island fisherfolk that supplies fish to the fish marketing centre .
The project was initiated by the landowner-company to contribute to
meeting its need for a long-term source of cash income. The landowners
also recognised that a fishing enterprise would allow adj acent small
island communities-whose natural resources are confined to marine
resources-to benefit from development.
At the same time the artisanal fishers of the islanders were seeking
market outlets for fish catches in excess of subsistence needs and for
beche-de-mer and trochus.
Coincidentally a District Programme Manager of Fisheries (DPMF)
was appointed to the Siassi district who disseminated the information
required for fish processing and marketing. The project was initiated
and is operating without any direct financial assistance from
provincial or national governments or aid donors. ( In this respect
the project provides a contrast to the many fisheries development
projects in the South Pacific that have been 'top down' and relied
heavily on aid and expatriate expertise.)
Basic fish conservation measures are in place that reduce the
effects of fishing on stocks-including minimum fish size and gill net
specifications. The minimum fish size regulations are complemented
by a non-payment policy on undersized fish presented for sale at the
marketing facility. Prices are set to zero for undersized beche-de-mer
and trochus as well as for scale fish. 19
Fiscal instruments

Export taxes are not popular with exporters because they are not
related to performance or profitability. However, they can be
effective in raising funds to cover government costs of
administration and management of natu ral resources or biodiversity.
In the case of the crocodile export industry of Papua New Guinea,
the government is attempting to recoup its heavy management costs
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Box 6
Co-financing of marine conservation in
Solomon Islands

The uninhabited Arnavon Islands are one of the most important rookeries
in the Western Pacific for the e ndangered Hawksbill tu rtle. The small
island group has a high diversity in terrestrial fau na that inclu des 41
species of birds (8 endemic to the area) . The islands afford a key nesting
ground fo r the Sanford's Sea Eagle, Brah many Kite, osp reys,
megapodes, two species of pigeon and many species of sea birds . I n
addition, the islands host s i x species o f bats and a t least seven species
of terrestrial repti les.
Three vil lages situated on Choiseul and Ysabel that claimed to be
traditional users of the resources were subjecting the mari ne
resources of the Arnavons to considerable pressure. The Nature
Conservancy along with government departments of Solomon Islands
have established a participatory management regime based on a
management plan u nder Ysabel Province legislation. A management
committee represents the communities and hi res conse rvation officers
from each village who reside at the Arnavons field station.
The economic pressures that had led to the over-exploitation of the
mari ne resources of the island remai n. A more recent phase of the
project has been to provide compensatory development for the
villages in the fo rm of financially viable fisheries enterprises that serve
the Honiara market.
While the conservation project is very much in the hands of the
vil lagers, external finance is sti ll req uired for the purposes of
organising meetings of the Management Committee, paying the
Conservation Officers, meeting costs of supplies of fuel and
equi pment and of monitoring and research.
The possibilities for revenue generation from other sou rces such as
tourism are bei ng assessed. Meanwhile some US$1 0,000 is
contributed by several donors, at the behest of Nature Conservancy
and the Solomon Islands government, towards annual run ning costs.
The feasibility of establishing a trust fund of US$200,000 is also being
investigated.
Note: The author acknowledges the assistance of Mr Peter Thomas, Director of
the South Pacific P rogramme, The Nature Conservancy, Auckland, for the
opportunity to visit the site and the villages.
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through an export tax. Export income earnings from the export of
crocodile skins, mainly to Japan, is between K3 and KS million annually.
To comply with its obligations under an international agreement to
protect endangered species, and its own directives concerning
sustainable resource use, a costly control and monitoring operation is
operated by the PNG Department of Conservation. The Crocodile
Monitoring Unit cost 1<211,000 in 1994 and K431,000 in 1995.
Charges for entry into the industry to farm crocodiles and to
trade, buy, and export skins, raised some K8,000 in 1994. More
important were taxes on exports that raised K1 70,000, one third of
which was captured by the PNG Department of Environmental
Conservation as a 'management levy' with the balance, an export
tax under the Customs Act, returning to consolidated revenue.
It is argued by the PNG Department of Environmental Conservation
that crocodile farmers, hunters and exporters should bear the full cost
of the government's program because they are its direct beneficiaries.
There is a recommendation that a single export tax be levied (by
amalgamating of the 'management levy' and the export tax) and that
this be increased by 1 2 per cent per annum until full cost recovery is
achieved. It is recognised that the export tax will be unpopular with the
industry and may put some operators out of business and reduce
total export income (Higham 1995).
Another proposal is the establishment of a trust fund so that
funds generated by the industry through taxes can be earmarked for
expenditure in the industry. It is argued that the existence of the
fund would not only make higher taxes acceptable to the industry
knowing their taxes were being spent on the industry rather than
disappearing into consolidated revenue-but it would also
encourage donors to invest in sustainable crocodile harvesting and
research (Higham 1 995) .
The full cost recovery in this instance appears to be an appropriate
policy given that external benefits are few. It could be argued that
the maintenance of wild stocks of crocodiles is a public as well as a
private benefit and that the 'public' should contribute to
conservation costs. While the existence of a trust fund would
encourage donor contributions to conservation, it should be noted
that small trust funds are expensive to administer. A preferable
arrangement may be for the crocodile trust fund to be one part of a
much larger trust fund set up to finance biodiversity conservation in
Papua New Guinea in general.
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Conclusions

Property rights-their clarity and their enforcement-are very
important economic instruments for the management of marine
resources, both oceanic and in-shore.
In the case of the South Pacific tuna fishery, management has
been facilitated by the bestowal of property rights on Pacific island
countries through exclusive economic zones, allowing island
countries to exclude foreign fishing fleets and to raise royalties or
'access fees' on licensed operators. These fees were seen to be a major
source of income for many island countries. However, South Pacific
tuna are a regional resource, straddling and moving through the
exclusive economic zones of the countries of the region. As such,
they should be managed on a regional or sub-regional basis. Regional
access arrangements would be complemented by regional
management agreemen ts.
While the United Nations of the Convention on the Law of the
Sea and United Nations (1995) have set out the need for
management systems in which both foreign fishing fleets and Pacific
island governments should cooperate, the form of the management
arrangements has yet to be determined . In theory, individual
transferable quotas can be efficient and effective but their
application has been fraught with difficulty in other fisheries, and
these difficulties will be exacerbated in the South Pacific. The
development and implementation management system will be a
great challenge to the island nations and the institutions that
represent them. Biodiversity issues associated with tuna fishing are
also looming. Any management plan must also include measures to
protect non-target species found to be in danger.
Inshore resources are very important because they provide
subsistence to a large proportion of the region's inhabitants.
Population pressure on inshore fish resources has now been joined by
commercial fishing pressure-there is a need to supply the grow ing
urban markets of the region. The buoyant Asian markets for live fish
and sedentary species have also led to depletion.
The reinforcement of customary tenure by governments shows
promise as a management tool for the conservation of coastal
resources.
Economic instruments for fostering inshore conservation-apart
from the reinforcement of customary property rights-include
financial and fiscal measures. As in the case of terrestrial
Ma nage ment of South Pacific marine resources
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biodiversity conservation there is potentially a very important role
for new financial instruments to support local marine conservation
initiatives. Local communities need to be compensated for
opportunity costs incurred in conservation projects whose benefits
accrue mainly in the longer term and to the wider community.
Taxes such as that on the crocodile industry can be a very useful
method of recouping the costs of management. However, there are
questions surrounding the administration of funds so generated for
conservation and management. A national trust fund, rather than
several smaller funds, is an approach that seems to have merit and that
should be examined in some detail. In Vanuatu the administration for a
national biodiversity trust fund has been set up. A national trust fund
can be much more than a repository for domestic tax revenues
overseas donors would be attracted to such a fund if its annuities were
seen to be set aside solely for conservation purposes and were not able
to be appropriated by the Treasury Department.
Notes
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Included in the 'South Pacific' are the regions commonly termed
the Central and Western Pacific.
The island member countries of the Forum Fisheries Agency are:
Cook Islands, Federated States of Micronesia, Fiji, Kiribati,
Marshall Islands, Nauru, Niue, Palau, Papua New Guinea,
Samoa, Solomon Islands, Tonga, Tuvalu and Vanuatu. Recent
studies of the tuna industry include Maxwell and Owen (1994),
Forum Fisheries Agency (1995) and World Bank (1995) .
Pricipally, Japan, the United States of America, the Republic of
Korea and Taiwan.
Here 'rent' is the value of fish caught, less the variable costs of
fishing that include an allowance for interest on capital and imputed
labour costs.
The vessels were spending a short time in Papua New Guinea
waters en route to other grounds or ports and it was profitable for the
vessels to fish so long as they covered operating costs (Campbell
and Nichol 1 994).
Access fees are discounted because the fishing nations are obliged
to take risks in paying an access fee based on a forward price and
estimates of catch that may not in fact obtain.
The El Nifio effect has caused large variations in the amount of
tuna caught in Kiribati's exclusive economic zone in recent years
and consequently in the fees received by the Kiribati government.
For example, in 1993 the total of fishing fees was A$1 4.4 million,
in 1994 it was A$17.8 million, and in 1995 some A$20.0 million.
But with the waning of El Nino and a shift in tuna stocks
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expected to fall by about A$7 million in 1996 (Hunt 1997b: 158).
The Treaty on Fisheries between the Governments of Certain
Pacific Island States and the Government of the United States.
Under the treaty, US$18 million has been paid annually into a
project development fund administered by the Forum Fisheries
Agency, 15 per cent of the balance being shared among PICs and
the remainder divided between PICs according to the weight of
catch taken from their exclusive economic zones.
The General Manager of Solomon Taiyo Limited, personal
communication.
Federated States of Micronesia, Kiribati, Marshall Islands, Nauru,
Palau, Papua New Guinea, Solomon Islands and Tuvalu.
The 205 comprises 55 vessels under the multilateral USA Treaty, 140
under bilateral access, and the balance under local arrangements.
The World Bank (1995:55, Table 4.7) suggests that purse seine rent,
as a percentage of catch value, should reach an average of 20 per
cent under most effort, catch per unit of effort (CPU) and price
assumptions.
A discount rate of five per cent applies to vessels qualifying for a
licence under the FSM Arrangement.
About half the total market value of South Pacific tuna of some
US$1 .7 billion is generated by the long-line fishery.
The Palau Arrangement, whereby purse seine effort may be
regulated through a cap on number of vessels, has an economic
rather than a conservation objective .
For examples of self-government of common property resources
elsewhere, see Ostrom (1990).
In the PNG bait fishery the allocation of part of the rents to a trust
fund and to the provincial government, rather than to local
groups, also became very contentious (Turner 1994).
Awareness of the potential for local management of marine
resources had already been raised through an education program
conducted by the Vanuatu Fisheries Department and the
Environment Unit of the Vanuatu government.
The author is indebted to Mr A. Bill Marimbu, DPMF, Siassi, for
the opportunity to view the facilities and operation of the Siassi
Fish Marketing Centre.
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The economic and social
sustainability of mining

There are important sustainability issues associated with mining.
Economic sustainability involves the investment of an adequate
proportion of mining revenues to secure future incomes while social
sustainability demands the equitable dis tribution of mining benefits
and the containment of mining costs at the local level. This chapter
reviews policies and institutions that address these issues.
In Papua New Guinea, tax systems have been implemented to
capture a substantial share of mineral rents for government. It is the
questionable level of delivery of benefits, through infrastructure and
services, and the questionable sustainability of these benefits, that
comprise the main issues concerning mining in that country.
Customary tenure is important in negotiating compensation
revenues as it has been in securing increased shares of mining. The
increased flow of revenues to communities in mining zones at the
same time generates intractable social costs, particularly for women.
Unlike the on-site costs of mining that can be anticipated, the off
site or downstream costs of mining are discovered ex post. This, and
the fact that containment of these externalities is very costly, means
that they are likely to continue to be the subject of negotiation and
compensation. Liability systems have come into play in the
bargaining process due the rela tively weak bargaining position of
downstream communities.
This discussion focuses on the importance of administration and
institutional arrangements in achieving sustainability. The
highlighting of the central sustainability issues also encourages a
92
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realistic appraisal of the benefits of development of the mining
sector vis a vis other sectors, such as agriculture.
The mineral resources [of the region] provide an opportunity to enter
modern economic development without the numbing poverty of early
ind ustrialisa tion that has been the lot of densely populated and
resource-poor communi ties. Wise, purposefu l and effective
governments can use these endowments to enhance health, ed ucation
incomes and independence (Garna ut 1995:61).

The distribution of forest and marine resources is uneven among
the Pacific islands and the endowments of mineral resources (oil is
included in this classification) are even more skewed, being
concentrated in j ust a few countries. Of the Melanesian countries,
Papua New Guinea and New Caledonia are particularly mineral
rich, while Fiji and Solomon Islands have gold resources. Extensive
mining of phosphate has occurred in Maketa, French Polynesia, in
the Republic of Nauru, and on Banaba Island in Kiribati.
Where mining is a very important contributor to a country's
economy, the sectoral policies adopted are crucial in determining the
size and nature of the benefits derived and the costs imposed.
Economy-wide issues

Before considering in detail the issue of economic sustainability, in
relation to Pacific mineral resource exploitation, it is instructive to
address the issue of sustainability with respect to depletion of
minerals on a global scale. The fact is that, globally, the rate of
discovery of minerals has exceeded the rate of consumption.
The fallacy of fi nite m i neral resou rces

It has been argued that consumption of resources would lead to their
depletion with severe consequences for mankind (Meadows et al.
1972) . This doomsday argument may well apply to the depletion of
finite natural resources for which there are no substitutes, such as
ecosystems that are integral to hydrological and carbon cycles and
that make this planet livable (Barbier 1989), but it does not apply to
minerals. Beckerman (1995) makes this point clear by showing that
reserves of many major minerals increased over the period 1970-89,
despite consumption for many of them that was equal to, or greater
than, the level of 1970 reserves (see Table 4.1).
Economic theory says that resource scarcity is reflected in prices
and as a result substitution between resources takes place. The
The economic and social susta inabil ity of mining
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Table 4. 1

Aluminium
Copper
Lead
N ickel
Zinc
Oil
Natural gas

World reserves and cumu lative consum ption of m i nerals
Reserves

Cumulative consumption

(tonnes, million)
1 970
1 989
1 1 70
491 8
308
560
91
1 25
67
1 09
1 23
295
550
900
250
900

(tonnes, mil lion)
1 970-89
232
1 76
99

14
1 18
600
250

Source: Beckerman, W., 1 995. Small is Stupid: blowing the whistle on the Greens, Duckworth,
London:53.

scarcity of any one mineral is of much less concern once these
opportunities for substitution are recognised . For example, if and
when oil becomes scarce and its price rises then substitutes such as
solar and wind power will become more competitive. Meanwhile,
technological advances are driving down the cost of such substitutes
for fossil fuels.
While non-renewable resource depletion may not be an acute
concern globally, it is likely to have repercussions for national
economies.
Resource use and economic sustainabil ity

Natural forests and fish stocks are renewable resources capable of
generating a continuous stream of benefits. Open access to
renewable resources inevitably leads to exploitation in excess of
regeneration rates and depletion. A maj or issue in the management
of renewable resources is the determination of the rate of harvest
that will be sustainable-a rate that will allow for the conservation
of the resource stock.
The exploitation of finite mineral resources, on the other hand,
always involves depletion. This depletion always incurs a future cost
to a country-present extraction and use precludes future extraction
and use . Recognising the existence of this opportunity cost or
'depletion cost' is fundamental in discussing the economic
sustainability of mining. The question becomes-what strategy will
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maximise the net benefits of mining, bearing in mind depletion
costs?
In contrast to Pacific land resources that are in customary tenure,
property rights over minerals in the ground are usually vested in the
state, which can therefore place fiscal and other conditions on their
development. Governments negotiate access to the resources with
mining companies through leases. The rate of extraction is
determined by the economics of the mine, for example the economies
of scale, by public and private interest rates (high interest rates
favour faster depletion) and by expectations of the future value of the
unm ined stocks.
If the revenue from the mine is all consumed, then benefits cease
when the mine is depleted. Income sustainability can be achieved if
an appropriate proportion of the mine revenue in invested (Hicks
1939) . We can calculate how much of the revenue we need to invest
each year (capital), at a particular interest rate, to maintain a stream
of income. The shorter (longer) the mine life and the lower (higher)
the interest rate, then the greater (smaller) the proportion of revenue
that needs to be set aside each year as capital to generate a constant
stream of income.
When the prospects for developing new mines are slim, there are
obvious benefits to a country in the adoption of a sustainable income
policy with respect to existing mines. Nauru is reliant on a discrete
stock of phosphate rock and posesses no other exploitable mineral
resources. In a situation where a country is resource rich and new
discoveries are leading to the continual opening of new mines, the
imperative for the investment of proceeds to provide future income
is weakened. This is the case in Papua New Guinea. There the
government has tended to consume revenues by financing budget
deficits (ANUTECH 1995; Economic Insights 1996).
The appropriation of part of revenue for capital investment in
order to maintain income-under the Hicksian model-is a process
of substitution of invested capital for depreciated mine capital. At
the end of the life of the mine the substitution is complete, man
made capital having totally replaced the depleted natural capital, as
an income generator.
Natu ra l resou rce depletion and sustainable devel opment

Sustainability issues in development have come to the fore since they
were the subject of the World Commission on Environment and
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Development (WCED 1987) report, Our Common Future, and the Rio
Earth Summit of 1992.
A definition of sustainability that has gained acceptance among
economists is the achievement of non-declining utility over time.
There is a strong link between the size of the underlying capital stock
and the flow of utility generated (Solow 1986). Thus a measurement
of the change in total capital stock can serve as an indica tor of the
change in utility flows. The total capital stock is natural capital, plus
man-made capital, plus human capital. For the purpose of this
discussion of the maintenance of a capital stock, human capital is
ignored because of the difficulty in its measurement. In any case
human capital may be safely assumed to be non-declining.
In dealing with the maintenance of capital stocks we assume that
man-made capital and natural capital are completely substitutable.
In other words, a depletion of natural capital, for example through
mining, can be accompanied by an equal gain in man-made capital,
through savings and investment.
Sustainability can be expressed as a situation where gross national
savings (that is national income not consumed) is at least equal to
the depletion of natural capital plus the depreciation of man-made
capital, for a specified time period. The rule can be applied in any one
year or for a period of years. In the latter case, savings could be
measured against capital depreciation at the beginning and at the end
of the specified term. Alternatively, it could be stated that savings
need to exceed depreciation on capital in each year of the term .
The condition for sustainability is

S ( t ) - 8K ( t ) � O

(1)

where S is gross savings and 8 is depreciation o f the capital stock.
By expanding K ( � is man-made capital and � is natural
capital), dropping time and dividing through by national income, Y,
the inequality becomes
S

8M KM

8N K N

y

y

y

�

Q

(2)

For sustainability, savings as a proportion of national income
should be equal to or greater than depreciation as a proportion of
national income.
This inequality provides a 'sustainablity indicator ', Z

Z = !_ _ 8 M K M
y
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(3)

A positive value for Z indicates a sustainable economy while a
negative value indicates unsustainability.
The depreciation of man-made capital is relatively easy to
ascertain from national accounts and other statistical data commonly
available. The measurement of natural capital depreciation is much
more difficult. The crucial assumption in this model that natural
capital can be run down, so long as man-made capital substitutes, is
probably not always valid . The maintenance of hydrological cycles
and carbon cycles may depend on the maintenance of certain levels
and types of natural capital. The irreversible nature of some natural
capital depletion, such as species extinctions, also suggests restraint
on the degree of substitution of natural capital by man-made capital.
It may be necessary to specify the areas of 'critical' natural capital
that must be conserved if the systems that support human life are not
to be in danger of collapse. Given the imperfect nature of our
knowledge of ecological systems, risk aversion strategies that limit
natural capital depletion may be appropriate.
Another major qualification of the model is invoked by the rate of
population increase. Technological change-the ability to extract
utility from capital-should exceed population grow th if constant
utility is to result from a non-diminishing stock.
A sustainabil ity indicator for Papua New Guinea. A sustainablity
indicator, following the method of Pearce and Atkinson (1995), is

Figure 4. 1

Papua New G u i nea: ind ustry shares of gross domestic
product, 1 990-95 (per cent)
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Canberra : l1 6.
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Papua New Guinea : export shares, 1 990-96 (per cent)

Figure 4.2
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Canberra:129; South Pacific Economic and Social Database, Na tional Centre for
Development Studies, The Australian National University, Canberra.

developed for Papua New Guinea. Mineral exploitation is a maj or
contributor to the economy of Papua New Guinea, mining and
petroleum together contributing some 20 per cent of the country's
gross domestic product (Figure 4.1 ), and over 60 per cent of total
export value (Figure 4.2). The issue of sustainability with respect to
the use of these finite resources is consequently an important one.
The value of depletion of non-renewable resources is their price,
less costs of extraction and less normal profits, that is, the value of
their depreciation is their resource rent. Resource rents are difficult
to determine without detailed data about extraction costs and
normal profits. In attempting to calculate the sustainability indicator
for Papua New Guinea the assumption is made that, for minerals
and petroleum, rent makes up half of export value. The same
assumption-that rent is half of export value-is made for the case
of the depletion of forests, the other major natural capital base of
Papua New Guinea. It is assumed that half the harvested area of
forests will regenerate and will be available for logging in the future,
therefore depletion costs have been applied to half of log exports.
Recent reports have attempted to estimate depletion costs in
mining and forestry (ANUTECH 1995; Economic Insights 1996). The
ANUTECH (1995) report assumed that government revenues from
minerals and forests were equal to rents and that forests would not
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regenerate---forest depletion costs were therefore equal to export value.
In contrast, the Economic Insights (1996) report assumes that rents are
twice government revenues and that half the logging is sustainable.
These methods cause an underestimation of rent when only a small
proportion of rents are reflected in government revenues. In 1990 and
1991 government revenues from forestry rents were very low (Economic
Insights 1996) and in 1993 and 1994 a large proportion of forestry rents
were uncollected (Duncan 1994) .
In the model adopted here export values have been used as a
basis for natural capital calculation rather than government
revenues. Costs of environmental degradation should be added to
the depletion cost or depreciation cost of natural capital. Erosion,
sedimentation and chemical pollution costs resulting from mining
and forestry are very difficult to estimate. The conservative
estimates that such costs attributable to mining and forestry together
average some 1 .5 per cent of GDP, have been adopted in the present
exercise (Bartelmus et al. 1992) . Environmental protection or
'defensive' expenditures by government have also been added to

Figure 4.3

A sustainabil ity i ndex for Papua New Guinea, 1 986-95
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'defensive' expenditures by government have also been added to
environmental costs.
The sustainability index, that is savings less depreciation, has
been negative in every year for a ten year period, indicating that
Papua New Guinea has been depleting its natural assets but has not
been saving sufficient revenues to offset this depreciation (see Figure
4.3). In recent years the index has shown some improvement, despite
an increase in the annual rate of depletion, due largely to increases
in gross savings.
This result adds weight to warnings that savings and investment
levels in Papua New Guinea should be increased if economic
sustainability is to be achieved (ANUTECH 1995; Economic Insights
1 996)
Results reported by Pearce and Atkinson (1995) for a number of
countries suggest that most developed countries have a positive
5ustainability index, whereas most developing countries have a
negative sustainability. However, as the authors point out, the results
do not account for the consequences of international trade that
allows the industrialised nations to import non-renewable resources,
and therefore to import sustainability.
The addition of the value of new discoveries of minerals offsets
depreciation of minerals throu gh mining-a fact that is very
relevant to Papua New Guinea. Major additions have been made to
the reserves of maj or mines resulting in increased production and
longer mine life. There is 'considerable potential for the development
of new mines resulting in a grow th of mineral p roduction rather
than a decline' (Cook 1 996: 169). Such an offsetting of depreciation
by adding mineral discoveries suggests that Papua New Guinea
could go on consuming its forest and mineral revenues at a high rate
and still have a low net asset depreciation relative to savings and a
positive sustainability index. A great deal of caution must be
exercised in adding the value of new discoveries, given the likely
volatility of market prices of minerals, and that the costs of their
extraction can only be roughly estimated .
Savings and stability

This section examines special funds set up in Pacific countries to
receive, save and disburse revenues generated by mining, and their
role in economic stabilisation.

1 00
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Trust funds

The first trust fund was set up in Nauru in 1927 to receive taxes and
levies on phosphate mined by the British Phosphate Commission.
The Kiribati trust fund, Revenue Equalisation Reserve Fund (RERF),
was formed in 1956 by the colonial administration of the then
Gilbert and Ellice Islands to accumulate savings and provide
government revenue against the time when Ocean Island deposits
were exhausted. Mining ceased in 1979 when Kiribati gained
independence and at that time its RERF was valued at A$69 million.
On separation from Kiribati, Tuvalu also set up a trust fund but one
that serves as a repository for aid rather than phosphate royalties.
In small island states such as Nauru, Kiribati and Tuvalu,
investment opportunities are very limited, as is the ability of their
small economies to absorb large influxes of revenue without
suffering a rapid appreciation of the exchange rate, high inflation
and other damaging economic consequences. These countries
therefore hold their trust funds offshore, effectively 'sterilising' what
can b e volatile foreign exchange inflows and facilitating the
regulation of the offtake of funds into their domestic economies.
The RERF of Kiribati has been very successful in saving revenues
generated from offshore investment and as a repository for high
levels of fishing licence revenues. Growth in the nominal value of
assets in the RERF has been rapid-a compound rate of 15 per cent

The Kiribati Trust Fund, 1 983-93 (A$ million)
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The Tuval u Trust Fu nd, 1 987-95 (A$ million)
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50
40
c

27
� 30
.E

ffi
<(

29

32

34

35

37

38

39

43

fil1 closing balance of trust

fund

20

• governrrent draw dow n

10
0

I'-co
(J)

co
co
(J)

(J)
co
(J)

0
(J)
(J)

,.....

(J)
(J)

C\J
(J)
(J)
,.....

C1)
(J)
(J)

v
(J)
(J)
,.....

I.{)
(J)
(J)

Sources: Saltala, M., 1 995. 'The Tuvalu Trust Fund', Pacific Islands Developmen t Dialogue,
1 :46-52; Tuvalu, various years, Tuvalu Trust Fund Advisory Committee Reports, Funafuti.

over the 10 years to 1993 (see Figure 4.4). During that time the
annual contribution to budget expenditure (government drawdown)
averaged almost A$6 million. Over the 8 years to 1995 the Tuvalu
Trust Fund grew at a more modest rate of 7 per cent compound
(including aid contributions of A$3.3 million), and the average annual
drawdown to the budget account was A$1 million (see Figure 4.5).
The management of these two trust funds contrasts with that of
the Nauru Trust Fund which has incurred substantial capital losses.
Rather than confining investments to bonds and equities through
fund managers and controlling drawdowns, the Nauru Trust Fund
has financed risky ventures and property dealing.
There is always a trade-off between increasing the value of a fund
and making contributions to budget expenditure. The Kiribati RERF
could be criticised for its high levels of savings and the relatively low
level of budgetary contributions in the face of high social returns
available from investment in education and public health.
The main conclusion that has emerged from analysis of fund
operations and their management is that funds need to be protected
from the spending whims of politicians (Duncan, Larmour and Hunt
1995). This is achieved by
•
conferring statutory independence on the body responsible
for management of the fund
•
ensuring that the membership of the management body is
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•

broadly based (and includes private enterprise
representatives that have financial skills)
ensuring there is adequate public reporting of fund operations.

Stabil isation

Mineral booms and price surges in other natural resources, such as
timber and tuna, can result in large revenue flows to governments.
The temptation for governments is to increase spending and to
borrow more when ore prices are buoyant to raise expenditure even
higher. Where the exchange rate is floating, an excess of expenditure
spills over into additional imports and a depreciation of the currency
follows as more local currency is exchanged for foreign currency. The
increase in the relative price of foreign goods adds to domestic
inflation, with negative impacts on domestic business and
households. The new revenue may be spent wisely, on basic
infrastructure and services, or poorly, by raising public service
wages. While the wealth generated by resource booms should be
spread through the economy in the interests of equity and social
harmony, its rate of introduction should be constrained by
considerations of the absorptive capacity of the economy.
Mining income is very cyclical. The construction phase of mining
generates a great deal of economic activity but revenue flows can be
reduced by a fall in ore prices and investment, and revenues cease on
mine depletion. There can be disastrous consequences for domestic
economies resulting from a fall in revenues. High levels of
government expenditure cannot be maintained and even basic
services may be discontinued. At worst, the monetary authorities can
no longer meet their international obligations, the currency ceases to
be convertible and the country loses its access to financial markets.
The worst case is deeply damaging. It is usually associated with a
retreat into inward looking policies, increased protection, deterrence
of export industries, increased arbitrary intervention by government
in private business decisions and corruption (Garnaut 1995: 18).
If revenues from resource booms are channelled into trust funds,
rather than directly into consolidated revenue, then the funds are
effectively isterilised' and cannot affect the domestic economy.
Revenue can then be drawn down from the fund and brought into
the country's budget at a controlled rate. The availability of such
drawdowns over a period of time enables the government to plan
expenditure and to stabilise it.
The economic and social sustainabil ity of mining
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The stabilisation role of trust funds has probably been most
successfully carried out in Kiribati. While saving has been the
dominant policy in managing the Kiribati RERF-resulting in a rapid
growth in the value of the fund-it has nevertheless been effective in
reducing budget instability. Fishing fees have varied in recent years
from A$14 million to about A$20 million. The latter level of fees is
equivalent to about 40 per cent of the total budget expenditure of
Kiribati. By channelling fish revenues into the RERF they were
effectively sterilised to be either saved or drawn down to meet
budget expenses.
The Tuvalu Trust Fund performs the role of helping to finance
budget deficits and to underpin economic development (AusAID
1997). Its policy of automatic drawdowns, based on a formula, has
resulted in significant volatility. Amounts available for drawdown in
any one year have varied from zero to A$7.5 million. The effect on
the budgetary process of volatile au tomatic drawdowns has been
modified by their payment into a separate 1Juffer ' account. In
practice, the stabilisation role of this fund is secondary to its savings
role.
It is not possible to review the stabilising role of the Nauru trust
fund because its workings are not transparent. While in theory the
Nauru parliament has the ability to supervise the government's
management of the trust fund, in practice, reports on the fund may
be delayed or in short supply (North 1 993: 27). Moreover,
parliamentary meetings may be short and infrequent. A lack of
transparency did not, however, prevent a group of Nauru women
from holding a sit-in on the runway to prevent invited officials from
flying to London for the first night of Leonardo, a musical funded by
the government's finance corporation (Pacific Islands Mon thly 1993).
The M i neral Resou rces Stabi lisation Fund of Papua New G u i nea

Mining and petroleum industries of Papua New Guinea are
important and are responsible for generating a large share of
government revenues. In 1 997, these sources were responsible for 21
per cent of total tax revenues (Economic Insights 1 996:120, Table
A1 3). The institution responsible for insulating the economy from
mineral shocks is the Mineral Resources Stabilisation Fund (MRSF),
located in the Bank of Papua New Guinea. The statutory restraints
on the drawdown of funds are loose.
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Figure 4.6
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The amount to be drawn down from the fund into consolidated
revenue in any year is the amount that, in the Boards' opinion will
maximise the benefit of the mineral sector revenue, to the national
financial position, over the five years following that year (MRSF Act
1994, amended by MRSF (Amendment) Act 1986, s 1 3). The potential
of the fund to act as a stabilising instrument has been further
weakened by the lack of outside representation on the fund's
Board-it is totally dominated by the heads of the Departments of
Finance and Planning and of Minerals and Petroleum.
The management of the MRSF failed to provide a stable flow of
funds into consolidated revenue. The outflow has been dominated by
the level of receipts into the fund (see Figure 4.6) . A statistical
analysis showed that the variability of outflows was only 7 per cent
less than the variability of inflows (ANUTECH 1995:66). While the
level of end of year balances show an upward trend, the government
borrowed more from the central ban k than the increase in the net
deposits in the fund. Despite the appearance of sterilisation activity
associated w ith the increase in fund deposits, the central bank in fact
printed money to finance its spending in 1993 and in 1 994.
The role of the MRSF as a sterilisa tion device was given a death
blow in 1 993 when the deposits of the Bank of Papua New Guinea
.
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were exchanged for government securities to finance spending-and
again in 1994 (ANUTECH 1995:71).
Suggestions have been advanced for the replacement of the MRSF
with an offshore trust fund. The trust fund would receive, and thus
sterilise, all mining revenues and insulate consolidated revenue from
all price and quantity shocks . McGavin and Millett (1992) suggested
that the trust fund should only be drawn upon to fund development
programs and not consumption. However, such a strategy may not
result in higher development expenditure if budget expenditure on
development were reduced as a result. ANUTECH (1995) suggested
tightening up the guidelines, appointing independent members to
the Board and making the accounts transparent. An option for
drawdowns is to allow only the investment earnings of the fund to
pass into consolidated revenue. A disadvantage of this option,
acknowledged by ANUTECH, is that the funds would not be
available for investments with a high social return, such as in
human resource development.
In order to make the MRSF effective as a sterilisation and
stabilisation institution, ANUTECH (1995) provides a second
option-hold the balances offshore in foreign exchange and apply
simple rules for drawdowns. Rules or guidelines would limit the
discretion over the use of drawdowns. Such a rule is to link the level
of drawdowns to the previous year 's drawdowns with adjustments
for changes in the level of receipts. In holding assets offshore, both
these options would protect the value of assets against volatility in
exchange rates and would allow the use of financial markets to
stabilise ore prices.
Conclusions

The present extraction and depletion of finite resources, such as
minerals and oil, incurs a future opportunity cost to a nation. A
sustainable income stream can be generated by saving and investing
part of the revenue derived from the exploitation of the finite
resource. The invested capital substitutes for the depleted natural
capital. The sus tainability of an economy can therefore be seen as a
function of the level of savings, relative to the level of depreciation
of natural resources. A sustainable economy is one where the value
of savings over a specified time period is at least equal to the value
of depreciation over the same period. A sustainability indicator was
developed and applied to Papua New Guinea. The negative value of
1 06
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the indicator suggests that the value of depreciation of natural assets
has exceeded the value of savings over several years. ANUTECH
(1995) and Economic Insights (1996) also concluded that
consumption has been too high relative to investment in Papua New
G uinea.
In the Pacific, trust funds can provide a repository for savings
and a mechanism for investment and the drawing down of funds to
support budgetary outlays. Trust funds are used by Pacific island
nations to save and invest revenues from fishing and aid, as well as
from mining. The essential ingredients of successful trust funds are
•
the existence of guidelines for operation
•
protection against raids through appropriate management
struc tures
•
transparency of operations.
If not managed, large revenue flows from mining can be very
damaging to a national economy. The injection of mining revenues
directly into government coffers encourages consumption and
borrowing, and destabilisation of the budgetary process will
inevitably occur due to revenue volatility. The sterilisation of
revenues can best be achieved by channelling revenues to special
funds, preferably offshore; and stabilisation can be achieved by the
planned drawdown of the funds or the revenues generated. The
Mineral Resources Stabilisation Fund of Papua New Guinea does not
sterilise and stabilise mining revenues; options for improving its
effectiveness have been reviewed.
Capturing the benefits of mining

The national benefits from mining must come through taxation
because mining is of an 'enclave' nature with weak direct links to
other sectors, generating little direct employment (Parsons and
Vincent 1991) . A central task of government is to maximise the
contribu tion of these industries to government revenue. The stakes
are high for Papua New Guinea where the export value of minerals
was K2.4 billion in 1995. The government then has the great
challenge of using its share to meet the twin goals of maximising
long-term social benefits and distributing the benefits evenly to the
public (Cox and Murray 1 992). The maximisation of government
revenues involves a balance between deterring investment in
projects through heavy taxation and losing revenues through an
over-liberal approach (Garnaut and Clunies Ross 1975).
T h e economic and social susta inability o f mining
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M ineral taxes and royalties

The rewards to mining are rewards to ownership of the resource as
well as to capital, labour and expertise. The reward to ownership is
therefore the surplus or rent after allowing for the supply prices of
capital, labour and other inputs. Governments can tax away rents
without affecting returns to capital and labour-or normal profits.
Investors will seek to retain a proportion of rents to compensate for
risk. The risk to investors is increased when tenure over mineral
deposits is insecure, resulting in high private interest rates that
reduce the present value of future earnings from the mine and hence
accelerate the rate of depletion. The risk to the corporate investor
tends to be lowered by government equity participation in mines;
governments themselves are attracted to this strategy because it
increases their direct revenues (Garnaut and Clunies Ross 1 983) .
In Papua New Guinea the taxation regimes associated with
mining have been clear and consistent, relative to other developing
countries, (Parsons and Vincent 1991). The larger mining
developments fall under special mining leases where income and
expenditure associated only with the mining operation are 'ring
fenced' for taxation purposes. This prevents the losses from one
project being offset against the profits of another.
Taxes are of three basic kinds in Papua New Guinea. Royalties
(that apply to the net proceeds of the sale of minerals, usually
calculated on export value), corporate tax and an additional profits
tax. Mineral taxes received by the central government totalled K253
million in 1995, or 21 per cent of total tax receipts.
Royalty is levied at the rate of 1 . 25 per cent of f.o.b. value of
export minerals. Corporate tax is levied at the rate of 35 per cent for
resident companies and 45 per cent for non-resident companies. The

Table 4.2

Papua New G u i nea : additional profits tax on m i n i n g
2

Period
N et cash receipts (NCR)
Cumulative NCR
Interest (NCR 0.2)

-40.0
-40.0

*

Cumulative NCR plus interest
-40.0
APT liability, at 45 per cent tax rate
Source: Author's calculations.
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3

4

5

6

7

-23.7

1 9.5

25.2

31 .6

24.8

27.8

-63.7
-8.0

-44.2
-1 2.7

- 1 9.0
-8.8

-1 2.6
-3.8

1 2.2
-2.5

40.0
2.4

-71 .7

-56.9

-27.8

-1 6.4

9.7

42.4
1 9. 1

4.4

expenses associated with exploration and project development are
amortised, becoming tax deductions spread over the life of the mine.
Operating and administration costs are added to royalties and
amortised development costs to arrive at taxable income. Losses can
be carried forward for up to seven years.
The additional profits tax is designed to allow the state to collect
a higher rate of tax once the initial investment has been repaid. The
rate of tax is (70-n) where n is the rate of corporate tax. The
additional profits tax is payable when accumulated annual net cash
receipts (after allowance for costs and corporate tax) exceed a
nominated rate of return on total project capital (Papua New Guinea
G overnment 1 993c).
The additional profits tax is in addition to company tax. The
accumulation of negative cash receipts and the addition of interest
delays the additional profits tax threshold until year 6 (see Table 4.2).
An attractive feature of the PNG tax system, from the point of
view of investors, is that tax liability is based on revealed earnings,
rather than on revenue, and the system is transparent. 'By
international standards the system of taxation is designed to be quite
progressive, by tailoring the burden of taxation to the overall
profitability of mining projects' (Land 1995:96) . It is suggested that
'the share of net project cash flows claimed by the government under
the present fiscal arrangements is overall somewhat higher then the
average among mineral-rich coun tries with which PNG is likely to
be competing with for investment' (Land 1995:96-7). Successive
governments have resisted the temptation to vary taxation as a
result of pressure from mining companies.
The twin advantages of the profits-based system to the PNG
government is that mines with low underlying profitability, and
hence low tax liability, may still be developed while the more
profitable mines will part with a larger share of their profits.
To 1995 no company had incurred an additional profits tax
liability, either because of modest profitability or because initial
capital was still being recovered. According to Land (1995), a
deterrent to potential investors in the PNG mining industry is the
unplanned increases in the supply price of capital and management,
rather than the additional profits tax. The need to render assistance to
communities, to pay compensation, to handle difficult land ownership
issues and to bear delays in mining approvals all add to costs.
The taxation arrangements for the major Kutubu oil and gas
project of Papua New Guinea vary somewhat from mining leases
The economic and social sustainabil ity of mining
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(Cook 1996) . The well-head royalty was raised from 1 . 25 per cent to
2 per cent in 1996 and company taxes are at the rate of 50 per cent.
Profits above a certain threshold rate of return attract an additional
profits tax of 5 per cent. Lower p rices for oil than anticipated has
meant that the additional profits tax has not been triggered .
Nevertheless, comp any tax paid by Kutubu totalled K492 million by
mid- 1995 (Cook 1996:202, Table D12).
The PNG government fully paid its option of a 22.5 per cent
interest in the Kutubu project in October 1 995. This entitled the
government to a 22.5 per cent share of production, realising
K355,000 to K447,000 per day, but a high proportion of these
revenues would have gone to pay the tax liabilities of Petroleum
Resources Kutubu, the owners of the state share .
The Kutubu oil fields to mid-1995 generated almost K500 million
for the central government through company tax and a total of
almost K600 million from all taxes and royalties. Direct benefits to
citizens, in the form of salaries, training and scholarships, totalled
K21 .2 million. Indirect benefits, in the form of roads, infrastructure
and community development programmes, totalled K73 million
(Cook: 202, Table D12).
The Kutubu oil wells have a limited life, but other oil fields in the
Southern Highlands-such as the new Gobe field-and increased
gas supply from the Kutubu field itself, will substitute for falling
Kutubu oil revenues. Overall, future oil and gas production is
expected to plateau or even rise (Cook 1996).
In Fiji, mining contributes only some 0.6 per cent of Gross
Domestic Product (compared with 25 per cent in Papua New
Guinea). The Emperor Gold Mine, with a life of some 8 years,
employs some 2,000 people. A large mine-the Namosi Copper
Mine-was in an advanced stage of planning in 1995 and was
expected to generate exports of F$400 to F$500 million and to add
some 5 per cent to gross domestic product for 30 years. However, the
profitability of the mine is marginal and therefore a tax regime is
difficult to devise (ANUTECH 1 995b). The sterilisation and
stabilisation issues concerning revenues from this mine are
important because the Fiji economy relies heavily on tourism and
garment manufacture-an increase in the exchange rate, caused by a
flow of unsterilised mining revenues, would harm the
competitiveness of these industries which are major employers.

1 1O

I

P acific development sustained

Ok Tedi Mining Ltd began development in 1 981 and production
of gold and copper commenced in 1984. The initial investment was
Kl,137 million and the mine life 21 years. Total royalties p aid to 1995
since start up is K55 million. The government of PNG interest is 30
per cent which will make it the largest shareholder (BHP is the next
largest with 20 per cent) and therefore a recipient of mine revenues
which will rise given that the mine is now deb t free (Cook 1996) .
Ok Tedi Mining Ltd commenced paying company tax only in 1995
but should continue to pay tax; the first dividends. to shareholders
were declared and paid in 1 997. Data for 1 993 indicates the size of
more indirect benefits to central government-in that year income
tax on wages, taxes on imported goods and withholdin g tax, totalled
K20.7 million (Kay 1995; Timperley 1994) .
According to Grynberg et al. ( 1 996) negligible amounts of
company tax and royalties have been or will be paid by mining
companies in Fiji. However, they are against the introduction of an
additional profits tax on the grounds that companies can avoid the
tax by manipulating their costs and income. The case of Bougainville
Copper Mine, that operated the large Panguna mine on Bougainville,
is cited to support this position. The additional profits tax of
Bougainville Copper Mine was not triggered by cumulative cash
flow but by returns above 15 per cent on investment; encouraging
stockpiling and other activities that raised the level of investment
and hence lowered apparent rates of return on investment (Grynberg
et al. 1996). No evidence that this tax avoiding behaviour is
encouraged under the current additional profits tax system operating
in Papua New Guinea is advanced. A progressive royalty, based on
the price of the resource, is proposed. While this moves away from
the principle of taxing earnings, it nevertheless 'cannot involve
distortions of mining activity to pay the tax' (Grynberg et al. 1996:28).
Conclusions

In managing mining revenues the government must invest to
generate future incomes. At the same time it should prevent the
fluctuating flows into consolidated revenue from destabilising the
economy. Government must first attract investment in mining projects
and capture an appropriate share of the resulting resource rents.
The main instruments for reaping a share of mining rents is
taxation. Papua New Guinea has a stable and transparent tax system
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that targets the earnings of mining companies, rather than their
export income, and that therefore minimises the tax impact on
investment decisions. The tax system is augmented by a modest
royalty on the value of minerals extracted. The ring fencing of
mining companies for tax assessment purposes means that losses on
one operation cannot be offset against losses on another. Company
tax is augmented by an Additional Profits Tax based (Polume 1987)
on the Resource Rent Tax of Garnaut and Clunies Ross (1975),
triggered when profits are high. While as yet no tax revenue has
been forthcoming from the additional profits tax, it would appear
that the overall tax and royalty system of Papua New Guinea is
effective in transferring to government a share of mineral rents. The
tax regime for mines in Fiji, on the other hand, would appear to be
very liberal.
The prevalence of poor health and low education levels in Papua
New Guinea suggest that a continuation of the transfer of significant
proportion of mine revenues to those areas w ill be necessary by
central government for a long time to come. Meanwhile, the
sustainability of infrastructure and social services developed by
mining companies that have substituted for the poor government
investment at local levels is in doubt, given the inevitable depletion
of resources and the accompanying cessation of direct revenue flows.
Local benefits and costs of mining

In addition to the benefits to central governments from mining

company tax and royalties are the benefits to employees, local
businesses, landowners and regional governments. The share of
benefits captu red by local landowners has greatly increased since the
closure of the Bougainville Copper Mine. However, the incidence of
costs also tends to be local.
While local landowners do not have rights over underground
minerals, these being vested in the state, they nevertheless hold
customary tenure over the surface lands where mining
infrastructure will be installed and where surface development will
take place. Mining companies and governments now attempt to
lower the risk of disruption of mine activities by making available a
much larger share of mining rents to local communities than
hitherto. At the same time attempts are made to contain, or
compensate for, environmental and social costs.
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Table 4.3

Share of benefits from the Bougainvi l l e Copper M i ne, Pa pua
New G u i nea, 1 978-87 (per cent)

Recipient
National government
Foreign shareholders
North Solomons P rovi ncial Government
Local landowners

Share (per cent)
60.0
35.0
5.0
0.2

Source: Connell, J., 1991. 'Compensation and con flict: the Bougainville copper mine,
Papua New Guinea', in J. Connell and R. Howitt (eds), Min ing and Indigenous Peoples in
Australasia, University of Sydney Press, Sydney:SS-75.

The nature of local benefits

A major task of governments is to distribute the benefits of mining to
the public at large. Mining is characterised by its few linkages to the
rest of the economy and low employment generation. Benefits must
be distributed through the budgetary process in the provision of
government services, such as health and education. In Papua New
Guinea, in the remote areas where mining takes place, public services
and social infrastructure is often minimal and the delivery of services
is expensive and administratively difficult. 'A high proportion of
funds earmarked for development in host provinces and communities
have not reached the target populations' (Cook 1996:155).
The mining companies themselves are channelling significant
development funds directly to local communities. In contrast to
earlier a rrangements for the sharing of revenues, such as those that
applied in the case of the Bougainville copper mine, landowners
are now recipients of relatively large shares of royalties . Moreover,
landowners are also becoming part owners of mining ventures
giving them direct access to mine revenues. Landowner revenues
are in some instances being invested in trust funds.
In Papua New G uinea unevenness of benefits results from the
largesse distributed to adjacent communities by mining companies.
The unevenness is exacerbated by the apparent inability of the
central government to spread the benefits it reaps through taxes to
other communities not benefiting direc tly.
In the case of the Bougainville Copper Mine the first very large
mine in Papua New Guinea, most of the benefits were captured by
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the central government and foreign shareholders over the life of the
mine (Table 4.3). In 1988 the Panguna Landowners Association
called on Bougainville Copper Mine to pay 50 per cent of all profits
and KlO million compensation for long-term environmental
damage. Dissatisfaction with the Bougainville Copper Mine response
to these demands was one of the factors that led mine closure
(Connell 1991 ).
In the case of the Ok Tedi mine, landowners of 1 0 villages have
taken up a 2.5 per cent stake. The OK Tedi Landowner E quity Trust,
comprising MRDC Pty Ltd and the Finance and Mines Departments,
manages the equity on behalf of landowners. Regional social benefits
claimed for this mine include a decline in infant mortality and in the
incidence of malaria, accompanied by an increase in life expectancy
of 20 years ( Kay 1 995). From the commencement of construction, Ok
Tedi Mining Ltd has invested Kll .8 million in education and training
programs and contributed K301 million towards the cost of regional
infrastructure, such as roads, power and water, and maintenance.
The flow of regional benefits in 1 993 in the form of royalties to the
Western Province and to landowners, in regional development
programs (excluding salaries) and road user fees were some K18
million (Kay 1995; Timperley 1 994). Regional development programs
include assistance to landowners downstream of the mine who have
been most affected by environmental damage. The Lower Ok Tedi/ Fly
River Development Trust, administered by Ok Tedi Mining Ltd, supports
some K2 million worth of community projects each year (Cook 1996).
The distribution of benefits to landowners from the Tolukuna
Gold Mine of Central Province, 1 00 km from Port Moresby, does not
follow the usual pattern of distribution of the royalties, raised at 1 .25
per cent of value of production. Rather than allocating 20 per cent of
the royalties to landowners the provincial government from 1 994
has allocated 80 per cent of the royalties to landowners, keeping only
20 per cent for itself. The royalty payments are in addition to a
comprehensive range of compensation payments, detailed by Filer
( 1 994) . The landowner share will be divided into payment into a
trust fund (40 per cent) and direct cash payments (60 per cent) to the
three clans directly affected by the mine (Filer 1994; Cook 1 996).
In Porgera, the area was experiencing deteriorating government
services prior to the mine development. Twenty-three subclans have
primary rights to land in the special mining lease area of 2,227
hectares. Schools, a hospital and roads infrastructure were part of an
1 14
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agreement in 1989, to which the local landowner representatives were
a party (Banks 1996). Landowners negotiated a share of royalties and
five per cent equity in the Porgera Joint Venture. Cash flows to the
community totalled over KlOO million from 1987 to 1994, with 25 per
cent invested in local businesses (most of which failed) (Banks 1 996).
Local envi ronmental and social costs

In the Pacific, rural communities are directly dependent on local
environments to meet their subsistence needs. Environmental
degradation therefore results in social costs. In recognition of this
close relationship, the two external costs of mining-environmental
and social-are dealt with here together.
The environmental costs of mining can be differentiated spatially
into 'on-site' costs and 'off-site' costs. Mining is commonly open cut,
involving the destruction on the mine lease of bushland, of gardens
and of sources of freshwater. It also involves the removal of people.
The off-site costs, that can impinge on communities far removed
from the mine site, are associated mainly with the disposal of
tailings. Cook (1996) lists the method of disposal of tailings, the
tonnages of tailings and the natural system affected for all the major
mines in Papua New Guinea. On-site environmental destruction
may be irreversible while pollution also has lon g- term effects, for
example by heavy metals deposits. The environmental aspects of
mining and petroleum industries in Papua New Guinea have been
discussed by Cook (1996), the long-term effects of mining in the case
of New Caledonia have been described by Bird (1 994), while Rizer
(1992} discusses the potential impacts of copper mining in Fiji.
Land in the Pacific represents livelihood and culture (Connell
1 991), but local people have no experience of social and economic
survival detached from the land (Momis and Ogan 1991). Even
though-in the case of more recent mine developments-cash
adequately compensates for lost resources, it may be also be a major
contributor to the social disintegration of people affected by a mine.
G ambling, drinking and drug abuse are features of mining
communities in Papua New Guinea and polygamy, prostitution,
sexually transmitted disease and domestic violence have become
common (Connell 1 991; Banks 1996). The benefits of modem housing
furnished with conveniences and appliances provided to relocatecl
households are eroded by inward migration that results in
overcrowding (Banks 1 996).
The economic and social sustainab i lity of mining
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The social impacts of mining are particularly severe for women.
Apart from increased violence against women as a result of drinking,
their role in the community and their rights and status and can be
undermined. This is particularly so in the matrilineal societies of
Bougainville, Lihir and the Republic of Nauru. Males receive most of
the cash wages and, moreover, the custom of matrilineal inheritance
tends to be ignored in the payment of compensation. In the villages
stripped of young males, women bear the brunt of sustaining village
economies. In the households of mining settlements, women contribute
unpaid social and reproductive labour. At the mine sites women
provide sexual labour services to the male workforce. 'Every mine
site is dependent on and subsidised by women's labour ' (Emberson
Bain 1 993: 1 5) .
The contain ment and compensati o n of external costs

The environmental and social costs of mining are external costs
they are borne by society rather than by the mining operation. The
basic method of attempting to deal with ex ternal costs is to
internalise them by improving management, or adopting new
technology. Commonly, the internalisation of external costs of
mining is not technically or economically feasible. The external costs
are either ignored or compensation is paid to those who bear them.
The containment of external costs may be forced on mining
companies by government regulation, that, for example, specifies
levels of pollution. Governments may offer financial incentives
(such as tax breaks) for compliance with regulations, or impose
financial disincentives (such as performance bonds) for non
compliance.
Mining companies may be encouraged to contain external costs
where there is a threat of payment of compensation. The bargaining
position of recipients of externalities has a great bearing on the
degree to which the mining companies internalise them and this
bargaining position is strengthened by the holding of property rights.
In Melanesia, land is usually strongly held under customary tenure
and, even though the mine has p roperty rights vested in it by virtue
of a mining lease, it must still bargain compensation with the
customary landowners of the site.
The bargaining position of landowners off-site, that bear external
costs of mining, is weaker. Nevertheless, downstream communities
can resort to the law to attempt to force the mine to contain costs or
1 16
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to pay compensation. The transaction costs of bargaining, on top of
the actual costs of compensation, are an incentive for mining
companies to contain external costs.
In Papua New Guinea mining companies are not forced to
comply with environmental protection legislation because state
resources are inadequate (Uiari 1 996 cited by Cook 1996:209) .
Another plausib le reason for the weakness o f the government in
acting as an arbiter where there are environmental and social
impacts on landowners and communities is the fact that government
is a substantial equity holder in mining operations (Taylor 1995) .
Mining companies adopt voluntary compensation and containment
policies because they wish to avoid criticism and potential
disruption of mining activities, such as occurred at the Panguna
mine.
The contain ment of costs

The disposal of tailings from mining operations is potentially a maj or
generator of external costs. The external costs result from a failure of
the environment to absorb the large quantities of rock from which
ores have been extracted or to absorb the chemical residues
generated as a result of extraction processes.
The disposal of tailings in Papua New Guinea is usually in river
systems or the ocean. The normal practice of storage of tailings in
dumps or in dams at mine sites is made impossible by steep and
unstable terrains and very high rainfalls. The instability of dumps or
dams presents risks for local communities as well as for
environment. The tailings darn at the Ok Tedi mine collapsed in 1984
prior to the commencement of mining (Kay 1 995). Subsequently,
wastes have been discharged directly to the Ok Tedi / Fly River
system. The high costs of alternatives to river disposal are illustrated
by the estimates of alternatives at between K300 million and K400
million (Uiari 1 996, cited by Cook 1 996:165).
The potential external costs of river disposal is minimised in the
case of rivers by allowing the steady erosion into rivers of tailings
dumps, and in the case of the ocean by deep water disposal. While
the effects on the marine environments are unknown, deep-water
disposal of tailings nevertheless appears to present a fairly benign
solu tion.
The downstream externalities of river disposal of rock waste and
tailings are mainly associated with the raising of river beds and the
The economic and social sustainabil ity of min ing
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consequent flooding of surrounding areas and turbidity. The external
cost of waste dumping in the Jaba River was a contributor to the
cessation of mining at Panguna (Cook 1 996) and is also manifest in
the lower Ok Tedi River.
Examples of the voluntary avoidance of the risk of externalities
are provided in both the mining and oil industries. In the design of
the Kutubu oil pipeline, safety valves have been inserted to minimise
the loss of oil in the case of a leak. Another example is the
commitment to reducing the risk of inflicting permanent damage to
the Ok Tedi/ Fly rivers and the Gulf of Papua through extensive and
expensive monitoring programmes by Ok Tedi Mining Ltd. In
hindsight, the establishment of base line data on the state of rivers
and estuaries is something that must be done by the companies
themselves for new mines.
One of the important issues that has yet to be tackled, because
most Papua New Guinea mines are still in the productive phase, is
the rehabilitation of mine sites. In Australia, mining compan ies have
had a poor track record in rehabilitation and making abandoned
mine sites safe. The public cost of rehabilitating mines in Queensland
alone has been estimated at some A$4 billion (Queensland
Government 1 993; Sun Herald 1993). The mining departments of
Australian state governments now insist on the lodgment of
performance bonds against mine clean up. It is doubtful whether in
Papua New Guinea or the Pacific performance bonds would be fully
effective, given the lack of legal backup that is important in the
process of withholding bonds in the event of non-compliance by
mining companies.
Cook (1996) makes the point that in Papua New Guinea there has
been no financial incentive for companies to restore mine sites
because, after mine closure, the cost of restoration cannot be offset
against mine income. New regulations may add some incentive.
Companies should be aware that they face public and international
criticism if they neglect restoration. Cook's (1996) suggestion to
reduce the opportunity cost of rehabilitation by allowing tax
concessions for sinking funds for that purpose seems to be a good
one worth following up. It is the failure of reclamation of many
small but damaging alluvial gold workings, rather than of the larger
mines, that represents the main long-term threat to the environment
from mining in Papua New Guinea (Cook 1 996). Such long lasting
effects are described for New Caledonia by Bird (1984).
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Barga i n i ng and compensation

Ex ternal costs that are eliminated because of the cost of doing so or
because of technical infeasibility may be the subject of compensation.
Compensation may be ex an te, as part of the mine development
phase, or ex post, where mine development causes unexpected
externalities. Compensation for different types of mining
externalities has been well documented for Papua New Guinea
(Bedford and Marnack 1 977; Connell 1991; Filer 1 994;1997; Gordon
1995; Banks 1 996; Cook 1996).
During the development of the Panguna copper mine,
compensation policy arose out of legislation, mining wardens'
rulings and parliamentary decisions. Over the full life of the mine
(1 969-88) K17 million was paid out to local communities in
compensation for environmental damage and social dislocation
(Bedford and Marnak 1977). There was dissatisfaction with
compensated housing and water supplies as well as with the level of
royalty payments (0.2 per cent of total royalties). Most compensation
payments were less than Kl,000 and insufficient for investment
purposes. The reduction in direct cash payments that resulted from
the diversion of compensation monies to a trust fund to enable
investment was also a source of landowner annoyance (Connell 1991 ).
Attempts to revegetate the mine site failed and it appeared as
though the site was beyond restoration. Meanwhile, the river Jaba
had become much wider and less navigable due to the deposition of
tailings. The increase in swampy conditions led to an increase in
malaria . Even though an inquiry in 1989 concluded that there was
no evidence of chemical pollution, perceptions that human health,
wildlife and gardens were being affected by the mine persisted
among local people. The compensation demanded from Bougainville
Copper Ltd by the Panguna Landowners Association for long-term
environmental damage was A$14 billion. The landowners also
demanded 50 per cent of all mine profits. Dissatisfaction with the
response was one of the factors that led to actions that forced mine
closure (Connell 1 99 1 ) .
Since the closure o f the Panguna mine, the bargaining process has
elsewhere become more formal. Compensation has increased
commensurate with the demonstrated ability of landowners to assert
themselves where they consider that their property or relocation has
not been fully compensated. In the case of the Porgera mine, a
Landowner Negotiation Committee, comprising representatives of
The economic and social sustainabil ity of mining
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23 subclans who hold primary rights to the land in the mine lease
area, bargained compensation with the Porgera Joint Venture.
Compensation based on that at Panguna, was negotiated and agreed
for a wide range of crops, plants and trees, water pollution and on
the type of houses to be provided to the 130 households relocated .
The 8,453 payments to families or subclans-totalling K30 million
from August 1987 until September 1 994 -had a median value of
about Kl ,000 but only 14 per cent of settlements were for more than
A$5000 (Banks 1996:230) . An agreement had already been reached
in 1989 between the central government, the Enga government and
the Porgera Joint Venture on the development in Porgera and Enga
of social infrastructure comprising schools, roads and hospitals.
The sophis tication of the compensation process is illustrated by
both the Porgera and the Tolukema mines (Banks 1996; Filer 1994) .
Compensation for clearing, damage to land and the loss of land (and
in the latter case also for 'social disturbance') recognises the
continuous and inflating nature of the losses through the payment of
annual CPI-indexed amounts. Curiously, the one-off compensation
for gardens (in the cases of Panguna, Porgera and Lihir) does not
seem to represent the present value of a future stream of income
(Connell 1 991; Banks 1996; Cook 1996) .
In the case of Lihir, compensation includes a village development
scheme designed to improve living stand ards for persons not
directly affected by mine development, thus recognising exp licitly
the unevenness of the local benefits from mining (Cook 1996).
Liabil ity systems and compensation

The existence of customary property rights over surface lands and
waters gives landowners a strong bargaining position in determining
compensation for unavoidable externalities. In contrast, landowners
off-site, or downstream, of a mine, are in a relatively weak
bargaining position. In common law countries such as Papua New
Guinea they may resort to the legal system in seeking compensation,
as did landowners along the Ok Tedi and Fly Rivers. In this case
compensation was settled by bargaining out of court rather than by a
judge. It was the ability to resort to the legal system that gave the
landowners bargaining strength.
The Ok Tedi mine in Papua New Guinea produces about 600,000
tonnes of copper concentrate a year. (OMTL is 52.6 per cent owned
by the Australian company BHP, 30 per cent by the Papua New
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I

Pacific development s u sta ined

Guinea government and 1 7.4 per cent by the Inmet Mining
Company of Canada). The concentrate is piped from the mine site to
the Port of Kiunga, then barged down the Fly River and loaded into a
silo vessel in the Gulf of Papua before being transferred to freighters
for export. Since 1 985 tailings and rock waste have been discharged
directly into the Ok Tedi / Fly rivers system.
In 1992, 500 clans representing 30,000 people instructed the
Melbourne law firm Slater and Gordon to act for them in a
compensation dispute with Ok Tedi Mining Ltd. Subsequently about
600 landowners lodged a A$4 billion compensation claim against
BHP, the managing partner in Ok Tedi Mining Ltd., in the Supreme
Court of Victoria. The compensation claim related to the spread of
concentrate over a wide area of land resulting from several
breakages in the pipeline carrying concentrate. Pollution made river
waters unsuitable for drinking and domestic use, and the flooding of
gardens prevented the growth of sago and the cultivation of
vegetables. According to the law firm, there was a threat to the
whole food chain of the Fly River and lake ecosystem system posed
by the copper in dumped tailings (Gordon 1995). While the hearings
were underway in Melbourne, the Papua New Guinea government
introduced legislation to ensure that future claims by its citizens for
compensation against companies operating in Papua New Guinea
are heard in Paua New Guinea courts (Cook 1996).
The court proceedings were terminated by the negotiation of an
out-of-court settlement of A$1 10 million for compensation to
villagers throughout the Ok Ted i and Fly river systems, including
payment of their legal costs of A$7.6 million (Howarth and Pheasant
1 996). The landowners who launched the lawsuit agreed at the same
time to terminate litigation. The Ok Tedi consortium also agreed to
back an independent inquiry by the PNC government into the
technical and economic feasibility of various options, that could cost
up to A$400 million, for containing and disposing of mine tailings.
An Act of the PNC Parliament establishedthe compensation scheme.
BHP later made an additional A$40 million available to
communities on the lower reaches of the Ok Tedi River. The is an ex
ante payment of compensation for the deposition of sediment from
the dredging of the lower Fly River as part of the investigation into
alternative mine tailings containment systems (Stapleton 1997).
The legal system is inefficient in compensating externalities given
the difficulty of proving damages, statutes of limitation and high
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legal fees (Segerson 1 995). From a developmental aspect, the liability
system can be seen to encourage stultifying, compensation-seeking
behaviour. Nevertheless, it provides a mechanism whereby
landowners in a weak bargaining position can seek compensation for
ex post external costs that were not internalised or negotiated and
compensated ex ante. In addition, legal liability provides an incentive
for mining companies to avoid externalities or to compensate for
them.
Conclusions

Papua New Guinea is characterised by poor levels of basic services
in locations where mines are developed . Mining companies as a
consequence have become involved in the provision of social infra
structure and services near mine sites. These local benefits, together
with royalty, dividend and compensation payments, have created
zones of affluence. Affluence has generated a wide range of social
costs in mining �ones-and wom ei16earth ese--e osts__ di �oportionately.
There is a lack of representative data on the success o f focal
businesses based on investment of mine revenues received locally. Inthe case of Porgera, most businesses have failed and revenues are
consumed rather than invested. The sustainability of local business,
after the inevitable closure of mines, is doubtful. Just as doubtful,
after mine closure, is the sustainability of the social services that are
presently funded by mining companies. The resources of central and
provincial governments are limited, and their imperative is to
spread resources rather than maintain high levels near former
mining settlements.
The system of compensation for on-site externalities, that cannot
be internalised, is well developed. Customary land tenure enables
effective bargaining for compensation for environmental and social
costs, ex an te and ex post.
In the absence of central government enforcement of
environmental regulations, mining companies have voluntarily
contained external costs and the risk of future costs. The failure of
companies to internalise the cost of waste disposal on economic
grounds has generated off-site, usually downstream, externalities.
The degree of reversibility and longevity of these costs is difficult to
estimate. Downstream communities have relatively less bargaining
power but in one maj or instance legal instruments have been used to
achieve compensation for some damage claims.
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Minerals a nd economic futures

The economic and social sustainability of mining continues to be a
major policy issue in the Pacific. The debate has centred upon Papua
New Guinea because the exploitation of its rich deposits provide the
country with an opportunity to lift levels of human development.
However, several other Pacific islands have made contributions to
the development of institutions that are important in the
management of mining revenues.
In Papua New Guinea, mining and oil and gas revenues seem set
to continue to flow at high levels. New discoveries reduce the
urgency to invest proceeds rather than consume them, despite
consensus that the depreciation of natural resources is not being
matched by investment. While the state is efficient in capturing
resource rents it has been less successful in translating these into
public benefits. Well-structured trust funds have proved to be useful
institutions for savings, as well as for stabilisa tion of high revenue
flows, and have potential for further adoption in the region.
The inequity of the benefits of mining is exacerbated by the enclave
na ture of the activity and, at the local level, by the heavy investment
in social infrastructure by mining companies themselves. Sus tain
ability of regional benefits beyond the life of mines is questionable .
While compensation for on-site damage is now adequate in Papua
New Guinea, the problems of social costs associated with high cash
flows in mining settlements seem intractable. In the case of
downstream externalities costs seem to preclude their containment.
The problems of distribution and stabilisation associated with the
mineral sector in Papua New Guinea highlight the need to improve
administration and strengthen or develop institutions. The
unsustainable nature of the benefits associated with the
development of the mineral sector draws attention to the
development of other sectors such as agriculture whose benefits,
while not so spectacular, may be relatively sustainable, in economic,
social and environmental terms.
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Economics for urban
environmental management

The towns and cities of the Pacific islands are growing rapidly and in
some countries a large proportion of the population is already
urbanised. For examp le, in Nauru, Guam, Hawaii and the Northern
Marianas, urbanisation rates are over 80 per cent. In French Polynesia,
New Caledonia, Palau and the Marshall Islands, urbanisation is 5060 per cent. At the other extreme, Papua New Guinea's urban
population constitutes less than 15 per cent of the total and that of
Solomon Islands, only 10 per cent.
Urbanisation in Melanesia is, nevertheless, the most rapid in the
Pacific and poor living conditions associated with squatter settlements
and the undersupply of waste disposal facilities and potable water is
leading to a high incidence of communicable diseases (UNDP 1994). In
Polynesia too, for example in Apia Nuku 'alofa, urban conditions are
worsening, with increasing pressures on basic services.
While the Pacific islands are lightly industrialised and do not face
the problems of industrial pollution, there is a threat posed by the
increase in urban traffic. Air pollution and high lead levels in exhausts
are already generating health hazards in some of the larger cities.
There are presently severe limitations on the financial and human
resources that Pacific island governments can mobilise to mitigate the
health hazards associated with inadequate urban housing and services
and rapid urban growth.
Implications of urbanisation in the Pacific

Diseases associated with diet and lifestyle are now imposing major
burdens on health services in many Pacific countries. Fiji, Kiribati
1 24

I

Pacific development sustained

and Marshall Islands are exhibiting this changing pattern of health,
while at the same time exhibiting a high incidence of infectious
diseases. Traditional patterns of infectious diseases associated with a
lack of hygiene still dominate in the least-developed Melanesian
countries (UNDP 1993). In many urban centres overcrowding causes
a high incidence of tuberculosis. In a random survey of 1 7
households in villages in the National Capital District of Papua New
Guinea, it was found that the number of people living in a house
averaged 10, and that four of the dwellings contained 16 or more
people (Hunt and Wangi 1 997).
Towns and cities are the focus of employment opportunities, and as
a result, rural-urban migration is fuelling high rates of urbanisation in
the Pacific islands. On atolls, high urban concentrations are
incompatible with limited land areas and fragile environments. These
'low island' countries have no rivers and the groundwater resources
are vital but susceptible to overuse and contamination. Likewise, the
inshore and lagoon waters, naturally abundant in marine resources,
are vulnerable to overexploitation and can become sources of disease.
Water, wastes and sewerage

One-third of the population (35,000 people) of the atoll nation of
Kiribati live on the sou thern part of the island of Tarawa, some in very
high densities. In the Marshall Islands, about half of the population
lives on four islands, in concentrations of up to 20,000 people per
square kilometre. Atoll dwellers' traditional toilets are on stilts over the
lagoons or on tidal beaches. When population concentrations are high,
such methods of human waste disposal inevitably lead to outbreaks of
disease. There were cholera outbreaks on Tarawa in the 1 970s and on
Funafuti, Tuvalu, in 1990. While modem sewerage disposal facilities
were constructed on Tarawa, traditional methods of human waste
disposal are still common. There is a high incidence of typhoid and
diarrhoea-the latter being the major cause of deaths of infants and
children . ..A�n increase in the number of reported cases, and in the
incidence of respiratory infections (a function of overcrowding in
squatter areas), suggest a decline in health trends in that country
(SPREP 1993; Kiribati Ministry of Horne Affairs and Urban
Development 1 995; Hunt 1 996a) .
Water pollution caused by a lack of sewerage is a common problem
throughout the Pacific. Wastes and effluents are dumped in coastal
waters and as nutrients build up there is a proliferation of toxic
Economics for urban environmental management
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algae affecting coral grow th and sea grass beds. The inshore
resources, often vital for subsistence, become less p roductive while
shellfish-a traditional food source-become a source of disease, and
ciguatera-bearing dinoflagelates cause thousands of cases of fish
poisoning annually (SPREP 1993) . In Apia, much of the town's
sewerage and effluent from the hospital, markets and small
industries discharges into the main harbour, a recreational resource
(Connell and Lea 1995). In the larger port cities, such as Suva and
Pago Pago, run-off and pollution by detergents, hydrocarbons and
heavy metals means that marine life is absent. In Suva, the
wastewa ter treatment plants and the Lami dump are sources of
marine pollution.
An adequate supply of clean water for w ashing and drinking is
essential for disease control and the maintenance of quality of life. In
South Tarawa despite the scarcity of underground supplies (which
must now be chlorinated before piping to consumers), the main source
of water for half the households is wells, dug to tap the underground
lenses. In Nuku'alofa, groundwater, a potential source of potable water
for 85 per cent of the population, is polluted by septic tanks and pit
latrines. In Apia, Samoa, piped water is universal but it is untreated
and subject to faecal contamina tion (Connell and Lea 1 995). In Majuro,
Marshall Islands, the water lens is polluted and water is obtained by
expensive pumping from distant non-urbanised islands and by
desalinating seawater (SPREP 1993) .
In some cases effective measures have been taken to improve water
supply. For example, on Guam, an island of 541 square kilometres with
a population of around 150,000, there are now strict water quality and
supply policies. At the end of the 1980s, more than 90 per cent of
houses were connected to a piped water supply and common sewerage
system (SPREP 1 993).
In areas adjacent to Port Moresby, some within a stone's throw of the
central business district, waste disposal and water supply problems are
threatening the health of thousands of villagers. Tidal dispersion of
wastes dumped at water 's edge is incomplete, and there is a
consequent build-up of durable solids and an increase in the faecal
contamination in the inshore waters used for bathing (Scott and Furphy
1991). In the squatter settlements adjacent to Port Moresby an absence
of sewerage means that the incidence of communicable diseases and
diarrhoea in children is high (Bukenya 1 991).
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In a survey of 1 7 households in villages of the Na tional Capital
District of Port Moresby it was found that only one household had a
flush toilet, three used pit latrines while the remainder disposed of
excreta directly to inshore waters or mangroves (Hunt and Wangi
1997). As a consequence, Ela Beach, the main recreational area of the
city, is unsafe for bathing. Many villagers in the National Capital
District still depend on water delivered in drums. And where there is
piped water to households or to villages, supplies are not continuously
available-water rationing and low pressure is the norm (Wilbur Smith
and Associates 1 996:Vol. 4). The high cost of sewerage and piped water
supply are factors in their absence or inadequacy.
The concentrations of population in cities, combined with the
switch to supermarket goods from traditional foodstuffs, have led to
acute problems of disposal of durable wastes throughout the Pacific.
The collection of waste and its treatment in 'sanitary land fills' (the
usual practice in situations where land is plentiful), is especially
difficult on atolls because of the lack of land area and soil, and the fact
that holes dug for waste disp osal simply fill with water and
contaminate the lens.
In densely populated Honolulu, the standard of living is high and
solid waste generation has reached a level of about 2kg per person per
day. With a population of about 600,000, waste production amounts to
around 1,200 tonnes daily. Tourism is very important to the economy of
Hawaii, and the options of recycling of wastes and effluent and
incineration of waste, are complementing the practice of controlled
dumping. In contrast, in Papeete (French Polynesia) six official dump
sites and unlawful dumps contribute to the physical, chemical and
visual degradation of the environment. Evil-smelling toxic fumes from
dump fires invade the town (SPREP 1 993). In Nuku'alofa, Tonga, the
dump at Popua is frequently burning, causing pollution over
residential areas (Connell and Lea 1 995 ). Much the same problem is
evident in Port Moresby, where dumps bum continually and where
there is inadequate coverage of the waste in the official landfills (Wilbur
Smith and Associates 1996)
The spatial scale of urban environmental problems encompasses the
household, the workplace, the city and the region. Figure 5 . 1 illustrates
the key services associated with characteristic environmental problems
for the different spatial dimensions along with the key infrastructures
required to solve the problems.
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Figure 5. 1

Spatial di mensions of urban envi ronmental problems
House and workplace

Community

Metropolitan area

Region

Key infrastructu re
and services

Shelter
wate r storage
onsite sanitation
rubbish disposal

pi ped water
piped sewerage
rubbish collection
drainage footpaths
streets

industrial parks
roads
interceptors
treatment plants
outfalls
landfills

highways
water sources
power plants

Characteristic problems

su bstandard housing
lack of water
lack of sanitation
disease vectors
indoor air poll ution

excreta laden water, soils
rubbish dumping
flooding
noise
natural di sasters

traffic congestion
accide nts
ambi ent air pol lution
toxic dumps

water poll ution
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Source: After Bartone et al. ( 1 994: Fi gure 1 . 1 : 1 5 . )

Property rig hts and urban services

The nature of land tenure in the Pacific has a profound effect on
urban development and the provision of urban housing and services.
In contrast, Western countries have moved away from customary
ownership of land to individual ownership or leasehold systems that
provide long-term security. Where land has been alienated and is under
freehold title or government ownership, development can be
undertaken by the private sector or government. Services are provided
to the owners of the designated development. However, much urban
land is held under customary tenure and the alienation of this land by
private developers, and by government intent on urban development,
often involves complicated negotiations. The uncertainty generated by
the absence of individual rights to use of land deters investment,
especially long-term investment in urban infrastructure.
A high prop ortion of urban populations in the Pacific islands is in
unplanned squatter settlements in capital cities. Their low density
makes the upgrading of services such as water and sewerage
expensive. The level of underservicing is exacerbated by migrants
locating in unserviced settlements, reducing their costs of living by
avoiding the service charges imposed on urban dwellers.
In contrast to urban developments under individual title, houses in
villages and settlements under customary ownership do not have
numbering systems identifying each dwelling. Nor is it possible to refer
to land titles to verify ownership of land and dwellings. The provision
of services, such as water, sewerage and waste removal, as well as the
billing for such services, tends to be more costly than under individual
tenures. This, together with the fact that the authorities may consider
traditional settlements outside their j urisdiction or sphere of
responsibility, means that such settlements tend to be underserviced
compared with freehold properties. However, the upgrading of water
and sewerage services to settlements may be more efficient than
attempting costly housing schemes that may, in any case, be beyond the
reach of the poor.
The high levels of traditional ownership, either within town
boundaries or on the perimeters of expanding towns, contributes to a
scarcity of land available for development. This leads to high land
costs, which combined with high building costs, prevent the
development of low-cost housing. Rents in the formal housing sector
may be very high, excluding low wage earners and raising the level of
salaries and subsidies paid to urban employees, pub lic and private.
Economics for urban environmental management
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But it is not only private development that may be stymied. The
authorities are hampered in spatially planning the growth of cities in
order to deliver services at least cost. Land reclamation, for example
from mangrove areas, to augment the supply of urban land at low
cost, is often resorted to in these situations.
Connell and Lea (1995) summarise the urban planning problem
in Polynesia as follows
The efficient functioning of urban a reas demands the alienation of
appropriate land holdings for the benefit of the w hole community. In
some instances this will require the exercise of p ublic powers to
resu me urban land and to do so in a way that can provide certainty for
urban growth and expansion. The la nd-use plans that signa l such
intentions scarcely exist in Polynesia and the means of enforcing them
are not clea rly understood. Basic infrastructure plans for each of the
Polynesian capitals, backed by appropriate enforcement (and
compensation) is an urgen t priority (1995:91-2).

A case of restraints on urban development created by customary
tenure is provided by Funafuti, the urban centre of Tuvalu-one of the
smallest of the Pacific island states.
Funafuti...prov ides an example where physical p lans have been
produced severa l times over the past two decades. None of these have
been imp lemented and there a re still no maps clea rly defining
boundaries or marking the location of houses and government offices.
Partly this is d ue to the complexity of the land tenure system and the
lack of involvement of the chiefs and the old men's groups in the
planning process (UNDP 1994:34).

Another example from Micronesia, in this case from Tarawa in
Kiribati, illustrates the difficulty for government in asserting
j urisdiction over underground waters-vital to water supplies-in the
interests of the public when the land is ostensibly held under
customary tenure.
The Government of Kiribati has power to declare any area a water
reserve. However, on Tarawa, squatters construct toilets and put down
wells in reserves with impunity. The main source of household water
(49 per cent) is wells that directly tap the lenses.. . l f a sustainable
potable water supply to the whole population is to be the goa l in
Tarawa, then (i) open access to l enses through wells must be phased
out, (ii) drawdowns from safe lenses must be managed to avoid
salinity problems and (iii) a pla n for supplementary ra inwater
collection developed. In the case of the lenses it is probably
administratively most efficient to vest all rights to water lenses in the
Government, or local councils, and to compensate a ny private owners.
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Governments would need to enforce bans on all unofficial wel ls. For
bans on wells to be successful, however, there would need to be
provision of adequate reticulated supply or ra inwa ter tanks to those
now reliant on wells (H unt 1996b:227).

In Apia, Samoa, development on customary land is random,
frustrating water, sewerage and drainage planning. Law enforcement is
hampered and negotiations between authorities and squatters are
fraught with difficulty due to family ties (Connell and Lea 1995).
Traditional tenure arrangements also pose difficulties for urban
development in Melanesia. In Papua New Guinea, retrospective
compensation demands by traditional owners have disrupted supply
and made water more expensive (Connell and Lea 1993). Wilbur Smith
Associates make the following assertions with respect to customary
land ownership and development in Port Moresby, the fast-growing
capital of Papua New Guinea
Perhaps the most significant constraint to mobilising land for
development is disputes in ownership particula rly if such land is
suitable for urban development...Until an appropriate land registration
and management system is accepted by most people there w ill
continue to be land disputes. This hinders the progress in the
mobilisation of land for urban development. . . l n terms of ease of urban
develop ment, attention should be given to alienated land first, and
then to customary lands which are clearly ready to be transferred to a
sta tus which al lows urban develop ment. . .The total amount of vaca nt
and unused land under al ienated status is approximately 7,000 hectares
or approximately one-third of all vacant and unused land in the
[Na tional Capital] District (Wilbur Smith Associa tes 1996:25-6).

In Papua New Guinea a debate has raged for decades concerning
the registration of customary land. A comprehensive Land Mobilisation
Project (LMP) promoted and funded by the World Bank (1 989: 10-1 1)
was designed to
•
strengthen institutions responsible for land administration
•
register and mobilise customary land under national and,
complementary, provincial legislation
•
develop an information base for both customary and
alienated land.

Politicians and the bureaucracy had been lukewarm about the
project and public feeling against land mobilisation reached a
violent crescendo in 1995. While fears among the population that the
World Bank was intent on dispossessing customary landowners were
ill-founded, the example illustrates the difficulty of governments taking
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action that is perceived to weaken customary tenure and hence the
cultural fabric of society.
Land al ienation versus cooperative approaches to u rban devel opm ent

While conventional economic wisdom dictates that individual
ownership is the pathway to urban and rural development, practical
difficulties of achieving this end-mainly landowner obj ections to
compulsory purchase of land by the state-suggest that alternative
models should be considered. The critical shortage of land for housing
and the difficulties posed for the provision of urban services give
urgency to the development of new approaches
Several commentators and institutions suggest an alternative urban
development strategy that would harness customary tenure, rather than
abolish it or weaken it. The UNDP suggests that the planning process
should utilise traditional social structures and that by combining
traditional structures with urban management it is likely that towns
may become more people-focused and incorporate elements that
encourage sustainable living rather than social breakdown. For
example, housing settlements could be constructed along the lines of
traditional villages and the role of the community hall recognised
(UNDP 1994:34) .
Connell and Lea (1995) identify urban services, particularly waste
disposal, as benefiting greatly from collective resident action. For
collective actions to be effective, however, it is necessary for the group to
control free riders, who feel that the costs of being involved in a group
outweigh the benefits. The more free riders there are, the less the
likelihood that a group will function. Wilbur Smith Associates (1 996b)
suggest, given that a major portion of the land in the National Capital
District is held in customary ownership, a new mechanism might
involve the landowners as development partners, risk and equity
participants, and as development brokers and long-term partners with
the authorities .
Incentive structures are one of the keys to successful group action. In
north east Brazil communal (condominial) systems provide services for
thousands of urban people. Under this system individual households
are responsible for maintaining the feeder sewers while the utility is
responsible for trunk mains. This division of responsibilities created
incentives for fixing blockages. At the same time, because of the greatly
reduced responsibilities of the utility, operating costs are lowered
(Easter and Nickum 1994).
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User pays charges and cost recovery
The cost of services

Provision of sewerage and piped water and the removal and safe
disposal of rubbish are important elements of urban environmental
management. A dilemma for Pacific island countries is how to meet the
capital costs and the recurrent costs of such services, particularly in a
climate of financial stringency. Most of the water supply systems were
installed many years ago and are now inadequate to serve increased
urban populations. Their poor condition means that water leakages are
extremely high (up to 50 per cent in the case of Port Moresby, 35 per cent
in the case of Port Vila and 25 per cent in the case of Honiara) (Connell
and Lea 1993: 1 39) .
One of the results of leakages is that per unit costs of provision of
household water tend to be higher in Pacific island countries than in
Southeast Asia. In the case of sewer connections, the cost is several
times higher in the Pacific (see Table 5 . 1 ) because of the pattern of
settlement, individual dwellings being spaced out-in contrast to
Southeast Asia, where settlements are much more concentrated.
This high estimate of sewer connection costs in the Pacific is
supported by a costing of the connection of reticulated sewerage to
some 3,400 traditional coastal dwellings in the National Capital
District-in the Hanuabada village complex, just north of Port
Moresby-that put the 1991 unit cost per dwelling at between US$350
and US$500 (Scott and Furphy 1991:20). The development would also
have generated significant recurrent costs to the Port Moresby
authorities-estimated to be around one-tenth of the capital cost, or
some K1 20,000 to K280,000 per year-or a per household cost of

Table 5. 1

Per capita u nit costs of construction of water supply and
san itation systems, 1 994 (U S$)

Southeast Asia
Western Pacific

Home water supply
Home
Standpipe
connection
60
35
42
96

Urban sanitation
Household
Sewerage
system
connection
20
81
73
444

Source: Lee, Y.F., 1994. 'Urban water supply and sanitation in developing countries', in J.
Nickum and K. Easter (eds), Metropolitan Water U se Conflicts in Asia and the Pacific,
Westview Press, Boulder:29.
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between K35 and K82. Inflation would have since increased costs
significantly over 1 99 1 levels. Low urban populations in other
islands make unit capital costs of reticulated services prohibitive: a
sewerage system was not recommended for the presently unsewered
Nuku'alofa, Tonga, on the grounds of high capital and recurrent
costs (Connell and Lea 1995).
The high level of recurrent cost associated with sophisticated
sewerage schemes is something that needs to be foreseen in installing
sewerage systems. Maintenance costs and the lack of incentive for
management were the causes of the failure of a state-of-the-art
reticulated sewerage system in Tarawa. The relatively low capital
cost of alternative household sewerage systems makes them an
attractive op tion.
While villagers are aware of the need to pay for services and already
face water and electricity charges (Scott and Furphy 1 991), the ability to
pay for services needs to be assessed bearing in mind that Wilbur Smith
and Associates (1996: 1 7) estimate per household income in Port
Moresby at K6,600 after tax.
Given the high capital and maintenance costs of reticulated
sewerage systems and the limited ability to pay for such services there
would appear to be a high priority for research on alternative systems
that are ecologically and financially sustainable and appropriate to
the Pacific. Little progress seems to have been in this area since
Carew-Reid (1989) made the same observation.
Charges and cost recoupment

It is generally accepted that utilities must recover a substantial
percentage of the cost of providing water, sewerage and waste services
if financial resources are to be available to maintain a reasonable
standard of service. Where water is free or charged at a flat rate,
unrelated to consumption, consumption tends to very high; for example
in Apia, Samoa, consumption is three to four times higher per head
than in most comparable countries (Connell and Lea 1 995). A failure by
authorities to charge for water or to recoup charges makes water
utilities dependent on government subsidies. A lack of revenue prevents
them from offering salaries that will attract and retain trained
personnel necessary for the maintenance of services.
The charging for water by consump tion (pro rata) deters waste. A
progressive water charge, where excessive consumption attracts higher
charges per volume of water used, is even more effective in dampening
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demand. Where reticulated sewerage is connected, a composite, pro
rata, charge on metered consumption of water is recommended to reflect
the total consump tion of water by dwellings for all purposes, including
flush toilets (Wilbur Smith Associates 1 996b ).
Water tends to be price inelastic, that is, the proportional reduction
in quantity demanded of water is less than the percentage increase in
price under progressive pricing systems. At the same time, there is an
inverse relationship between consumption and revenue-the more
successful an authority is in dampening demand, the more it must
charge per litre of water to maintain its revenue. This ironic linkage
must be taken into account where planning and charging for water
and sewerage. Another issue that must be addressed, as part of a
pricing policy, is the fact that water price increases provide an
incentive for illegal connections or, where there is underground
water, illegal wells.
While, in general, water authorities in Pacific island countries
have instituted policies of pro rata charges for water, they have been
less successful in recouping these charges from customers. This
failure has serious implications both for the ability to finance
services and for equity; high charges are borne by only a proportion
of users. In Apia, collection rates for water from domestic consumers
were only 44 per cent in 1 993. In Port Moresby only about 40 per
cent of water charges were collected in 1994. The problem of
recoupment of charges is one of the major challenges faced by Eda
Ranu, the water authority for Port Moresby, as illustrated below.
Tackling water su pply problems in Port Moresby

Port M oresby, the capital of Papua New Guinea, has endured serious
water supply problems for several years. The current supply of water
meets only about half the demand, and as a consequence, water is
rationed by the supply authority, Eda Ranu.
Cost recovery by the water utility, through the adoption of user-pays
policies, is a laudable achievement, and Eda Ranu has raised the price
of water (per 1,000 litres consumed) to an extent that income from water
charges now exceeds the cost of supply. A serious problem remains,
however, in that there is a very low level of recovery of charges. Figure
5.2 shows the increasing gap between water bills issued and water bills
paid, and the fact that in years 1 993 and 1 994 the recovery rate was less
than half; unpaid water bills amounting to some KB million in each of
those years.
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Water charges and recovery, Port M oresby, 1 985-94 (kina
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Strategies for development

If the proportion of charges recovered could be raised to, say, 90 per
cent, then Eda Ranu could do one of two things. It could lower the price
of water substantially and thus reduce the cost burden for households,
business and industry, or it could keep charges the same and use the
surplus generated by better recoupment of charges to service a water
development loan.
This latter strategy appears to be the most attractive. However, a
major reason for the low level of recovery of charges is the low level of
service provided, both in terms of restrictions on water availability and
poor water pressure.
In a survey conducted of 17 households in villages in the National
Capital District it was found that 10 of the households paid no water
bills. However, of these 10, six received piped water for less than 3
hours per day, while three received water in 44 gallon drums (that is,
they received no p ip ed water) (Hunt and Wangi 1997). It would appear,
therefore, that while the rate of recovery can be improved
substantially-through strategies such as better billing procedures,
disconnection of supply on non-payment and the taking of deposits
from customers-the service should be improved . However, an
improved service requires a substantial capital injection in water
storage and water mains.
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Wa ter metering is another issue that requires addressing as part
of the upgrading of Port Moresby's water supply. At present only 1 7
per cent o f industrial premises are metered for water consumption in
Port Moresby as against 79 per cent of domestic users and 75 per
cent commercial users (Wilbur Smith & Associates 1996:36).
Unmetered premises pay only a flat fee for water. The installation of
water meters would tend to increase revenue from currently
unmetered premises while encouraging water conservation.
Water prici ng and the Water Board of Pap ua New G u inea

Severe budgetary problems and the diversion of funds from priority
areas of expenditure have resulted from the failure of the Papua New
Guinea Water Board to recoup its costs.
The Water Board was formed in 1 982 to run the operations of water
supply and sewerage throughout the country and to set water supply
and sewerage tariffs. A policy of full cost recovery by 1990 was to be
achieved by gradual increases in water rates, commencing in 1986. The
levels of rates assumed that the Port Moresby water and sewerage
systems would be taken over by the Board and that the economies of
scale so derived would enable the cross-subsidisation of regional
services by Port Moresby services. However, the Port Moresby systems
were not devolved to the Water Board, resulting in revenue shortfalls.
In 1990, of the 11 town systems under Board control only Lae
yielded a surplus, while the others were financially unviable. A tariff
increase of 1 6.4 per cent was requested (from the Price Controller) but
no action was taken, and by 1991 there was a cash shortfall of Kl00,000
per month. Support was requested by the Board in the 1992 National
Budget of K940,000 (Asian Development Bank 1993:53).
Within five years of its establishment the Water Board had been
reduced to an organisation dependent on a large government subsidy.
At the same time, the level of expenditure on capital works was less
than the depreciation provision, even though depreciation was
underestimated. Moreover, capital works appropriations remained
unspent. If interest is imputed on funds allocated to capital works but
not spent, then the subsidy to the Water Board from the central
government amounted to Kl.5 million in 1 993.
Th e lon gt erm im pli cation so fthi st ren d arequ it e seriou s. It m ean s [ si c]
th at un less th e fin an ci al po sition i stu rn ed aroun d, m ajo rw at er su pply
an d sew erage faci li ti es in P apu aN ew Guin eawi ll gradu allyb reak
down (A si an D evelo pm ent B an k1993:53).
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Charging for water, an increased recoupment of charges and
improved management have revived the water and sewerage services in
Pohnpei in the Federated States of Micronesia, as illustrated below.
Solving water problems in Poh n pei1

There is a financial squeeze on Pohnpei utilities caused by a reducing
level of subsidies from the United States and the American Samoa and
State governments (Pohnpei Utilities Corporation 1 995).
Prior to 1993, piped water was becoming increasingly scarce and in
1 992, water availability to the 2,000 customers had deteriorated, under
the need for rationing, to an average of only two hours in the morning
and two hours in the evening. At the same time, water consumption per
customer tended to be high, indicating wastage .
In addition, the sewerage system was almost non-operative; raw
sewerage was diverted into creeks and streams and into the bay. The
low pressure in the water system allowed contamination by sewerage;
as a result water-borne diseases were common.
Water charges were low, at 25 cents per thousand gallons, and they
were not collected. There was no revenue available for maintenance
and repairs. A sewerage treatment plant had been built but its high cost
of operation could not be met. Bankruptcy overtook the utility.
Most consultants' reports recommended massive capital projects. A
study in 1993 recommended a US$6.3 million development to deliver
potable water (Pohnpei Utilities Corporation, 1995:5).
When the management of water and sewerage was transferred to the
Pohnpei Utilities Corporation in 1 993, it immediately set about
restoring 24-hour supply by pumping cheaply from an alternative river
source. At the same time it commenced billing for water and collection,
enforced by disconnection. Water usage decreased immediately by a
third as charges took effect, even though the number of customers
increased. The sewerage plant was resuscitated and as a result, piped
water quality improved, eliminating the health hazards associated with
its consumption.
Water charges increased. The Pohnpei Utilities Corporation is
mandated to recover its costs under state legislation. But the
Corporation faced a situation where charges had reduced consumption
and hence expected revenue. The rate of US$0.60 per thousand
gallons of water has since been increased to US$1 .80, to offset the
fact that water consump tion per household would continue to
decline under higher prices. At the same time the Corporation began
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identifying defective meters and unbilled consump tion. Moreover,
costs were reduced by shifting administration and customer services
to the electricity utility.
At the higher charge rate it was expected that the Pohnpei
Utilities Corporation would balance its books in 1996, 1997 and
1998, the total income from charges to customers, together with the
(declining) subsidy, matching capital and operating expenses.
The cost of new connections to the Pohnpei Utilities Corporation
was between US$200 and US$500 for water, and between US$1,000 and
US$1,300 for sewerage. A dilemma faced by the Corporation was how it
could encourage new connections (enabling it to spread costs over a
greater number of customers) while at the same time recovering a
greater proportion of connection costs. The solution was to fix
connection fees at US$100 and introduce a minimum monthly charge of
US$9 . The difference between the cost of connections and connections
fees was thus spread over all existing customers and for them it was
spread over time.
Figure 5.3 shows how the average monthly quantity of water
consumed fell, but revenue increased, with the rising cost of water.
The Pohnpei Utilities Corporation faced the task of 'selling' the
new system to politicians and the public in the face of higher charges
for water. The average consumer was expected to pay some US$36

Figure 5.3

Water prici ng, revenue and consumption, Pohnpei, 1 994-97
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per month for water in 1996, compared with only about US$14 in
1 995, and only US$9 at the previously subsidised rates. It did this by
making a survey of rates charged by water and sewerage utilities in
three other Pacific island countries. The comparison enabled the
Pohnpei Utilities Corporation to claim that, even at the higher
charge levels, it had the lowest costs and revenues per thousand
gallons of water sold.
Sewerage and water i n Tarawa, Kiri bati

This case study examines the consequences of installing
infrastructure requiring high maintenance costs, in a situation
where there is an acute shortage of funds. The denial of
responsibility for maintenance of the sewerage system by
government institutions could be seen as a direct result of under
funding, itself a symp tom of failure to charge for services and to
recoup the charges.
As with the water supply system, the sewerage system in Tarawa
was under increasing strain and was already operating above capacity.
The system was in a precarious position and deteriorating rapidly with
the three seawater pumping stations and their network of smaller
pumps requiring continual maintenance and carrying out repairs.
Mainline blockages between pumping stations were common and the
Public Utilities Board had little or no maintenance tools for repairs.
The communal toilet blocks were in a state of disrepair having been
vandalised or let run down, with pipe leakages, structures collapsing
and an estimated 70 per cent of cisterns broken.
Responsibility for the maintenance of the toilets in public areas
was disputed, with neither of the two local councils through which
the scheme passed prepared to accept local responsibility. There was
no public charge for sewerage use and the government provided
only a small subsidy to the Pohnpei Utilities Corporation for
operating and maintenance costs-in 1 995 this was $60,000 (Kiribati
Ministry of Horne Affairs and Rural Development 1 995: 16) .
A characteristic o f many atolls, including those that make up
Tuvalu and Kiribati, is the presence of a water lens, j ust below ground
level, on the larger islands. The lenses are a renewable resource in that
they are recharged by rainfall. As the density of the human population
above a lens increases, the supply of potable water can be jeopardised
both by drawing down water at a faster rate than replenishment,
and by pollution via permeable overlying soils.
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The maj ority of households in Tuvalu, where rainfall is relatively
higher and more reliable, have been fitted with rainwater tanks,
metal roofing, plastic guttering and downpipes under a UNDP
project. Substitu tion of polluted groundwater supplies is one of the
keys to prevention of waterborne diseases and other health threats
posed by lens contamination by bacteria, viruses and dissolved
nitrogen.
On Tarawa, the freshwater lenses of Betio and Bairiki provided an
extraction rate of 1 ,250 cubic metres per day to some 3,500 connections
(out of about 4,000 households in total). But the water supply was only
available for 1 to 2 hours for three periods of the day (Kiribati Ministry
of Home Affairs and Rural Development 1995: 14). The main source of
water on South Tarawa for half of the households was wells directly
tapping the lenses, while rainwater tanks were a main source for a
third of households. The supply of reticulated water from lenses in
Buota and Teaoraereke was discontinued due to their pollu tion. They
are subject to uncontrolled use by squatters; and drawdown on
lenses at Betio and Bairiki of 1 ,250 square metres per day exceeded
the estimated sustainable yield of 1,000 cubic metres per day
(Kiribati Ministry of Home Affairs and Rural Development 1995: 15),
saltwater intrusion was thus a possibility.
The Kiribati Public Utilities Board was responsible for the operation
and management of the reticulated water supply. While there was a
charge of $1 .00 per square metre, orderly supply of reticulated water
and cost recovery was hampered by a failure to read meters, meter
tampering and illegal connections. Leakages reduced supply by
between 10 and 20 per cent (Kiribati Ministry of Home Affairs and
Rural Development 1995). There are severe penalties for pollution of
the water supply but they were not enforced (Gangaiya 1994).
Gangaiya (1994) suggests that the high frequency of well use is a
function of the charge on reticulated water. While the cost recovery of
reticulated water through pro rata charges supply is in theory an
advisable policy, the charges should not encourage the continued use of
'free ' well water and should be accompanied by an improved service. If
sustainable potable water supply to the whole population is to be the
goal, then open access to lenses must be phased out, drawdowns from
safe lenses must be managed and a plan for rainwater collection
developed (Hunt 1996b). However, the collection of rainwater will
probably be an expensive option on South Tarawa given the atoll's
relatively low and erratic rainfall. Individual strategies for the
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development of sustainab le water supplies will be required on the
outer islands of Kiribati-strategies will vary depending on island
size, rainfall, and on actual and projected population density and
distribution.
Solid wastes and user pays

In contrast to water and sewerage services, there may not be a
strongly felt need for solid waste removal. User-pays charges for
waste removal, directly linked to the service, may encourage the
avoidance of charges; waste may be allowed to accumulate, or
disposed informally, at no direct cost to the individual. However, the
accumulation and informal disposal of waste incurs public health
costs. In small Pacific island countries, recycling industries that can
provide incentives for the collection and disposal of waste are not
well developed because of the low volumes of recyclable materials
generated . An additional problem of a charge for solid waste
collection is the difficulty with recoupment.
Indirect methods of funding solid waste collection tha t avoid
the deterrent effect and are more easily collected would appear to
offer advantages over user pays. The nex t section deals with fiscal
instruments for urban environmental management that, it is
argued, are well suited to genera te revenue for waste management
activities.
Cultura l factors and s o l i d waste management

In the traditional Motu Koita coastal villages of the National Capital
District of Papua New Guinea, there is a continuous disposal of
household solid wastes to village areas in general and to the tidal zone
beneath dwellings in particular. Inadequate collection services
exacerbate the build up of waste in the villages, while traditional waste
disposal to the zone beneath dwellings situated over seawater leads to
the build up of solid waste in the intertidal zone. Of 17 households in
coastal villages, 6 disposed of household wastes to bins, while the
remaining 10 disposed of wastes directly to the immediate environment
Hunt and Wangi (1997). Plastic constitutes 90 per cent of the waste
(Kinhill Kramer 1 997:4), reflecting the fact that plastic, unlike non
ferrous metals and bottles, has no market value. 2 The accumulation of
rubbish poses a threat to public health, both through the provision of
habitat for disease-carrying vectors and the harbouring of bacteria
infested organic matter.
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The lack of official solid waste collection in, and disposal services
from, the villages is illustrated by the case cf one of the larger village
complexes, Hanuabada, with a population of some 10,000. The waste
generated by Hanuabada would total some 1 .4 tonnes daily. However,
the amount disposed of at official dumps is only 0.1 tonnes daily,
suggesting that 1 .3 tonnes per day of solid waste is disposed of
'informally' into the environment (Wilbur Smith Associates 1996a:30-31).
Informal interviews with village leaders and villagers suggest that
the following are contributory factors to the in situ disposal of wastes
(Dzuali, Hunt and Mano 1997)
•
entrenched disposal habits among villagers
•
irregular and insufficient payment of youth and women's
groups contracted to collect w� ste from the village areas
•
insufficient waste disposal points in villages
•
insufficient funds for education campaigns
•
a lack of enforcement of anti-littering regulations.
In such circumstances, the imposition of charges for solid waste
collection is likely to constitute a further disincentive for villagers to
comply with organised waste disposal programs. Community-based
programs focusing on the need for changes to traditional waste
disposal methods and improved collection services, need to be
invigorated.
Fiscal instruments for urban environmental management
Taxes on consumer goods

Taxes on consumer goods at source-goods and services taxes-are
very common government measures for raising revenue. Much solid
waste is generated by consumer goods in the form of plastic wrappings,
tins and other discarded materials. There is logic in the proposition that
the revenue generated from a tax on consumer goods should be
earmarked to pay for the collection and disposal of solid waste. The
collection of waste and its safe disposal generates external benefits. The
higher the consumption of goods, and the generation of solid wastes,
the greater should be the tax contribution.
An advantage of a consumption tax is that collection is low cost and
the rate of recoupment of the goods and service taxes tends to be very
much higher than for charges for water, sewerage and land rates. In
Port Moresby, for example, K3 million was raised by this tax in 1 995
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and the collec tion rate was 90 per cent (Wilbur Smith Associates
1996:30).
In Asia, Africa and Latin Ame rica, the monthly serv ice cost for
manually operated solid waste collection schemes ranges between
US$0.15 and US$0.75 per household, per month. In Port Moresby,
there are approximately 20,000 households, and assuming a med ian
cost of US$0.30 per household, the monthly cost to the National
Capital District Commission would be some US$6,000 and the
annual cost US$72,000. At cu rrent exchange rates this is equivalent
to some K1 20,000. This sum represents only 4 per cent of total
revenue from the GST of the National Capital District of Papua New
Guinea-a proportion that would seem modest in view of potential
public benefi ts.
Differential taxes on leaded petrol

The rising consumption of leaded petrol in the Pacific, and the
resulting increase in airborne lead pollution, is increasing the health
risks of urban popula tions. Lead poisoning causes permanent brain
damage in children . Even low concen trations of airborne lead can
cause high blood pressure and heart d isease in adults, and lead in the
environment has been associated with decreased fertility, increased
miscarriage and neonatal mortality in women (Bruce and Ellis 1993;
World Bank 1996).
The phasing out of leaded petrol is one of the World Bank's top
ten objectives (World Bank 1997:56). However, the phase-out will
take time because in most cities of the region only leaded petrol is
available and the cars on the road are mostly designed to run on
leaded petrol. In the transition phase, both leaded and unleaded
petrol would be available at petrol bowsers. A two-tiered tax
structure-resulting in a lower price of unleaded petrol, compared
with leaded petrol-would stimu late the changeover. Such a
differential pricing of fuels would stimulate the importation of cars
and commercial vehicles runn ing on lead-free petrol.
The role of the private sector

The provision of water and sewerage are natural monopolies. There
are marked economies of scale in their delivery and if there were
competition between competing suppliers, costs would be duplicated
in the provision of infrastructure. The benefits of privatisation in
such situations therefore appear to be limited.
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In the area of waste disposal, however, economies of scale in
collection and transport to dumps are far less apparent. There are
therefore opportunities for governments to reduce public investment
and to achieve greater efficiency by p rivatising these services
(Cointreau-Levine 1994). However, if private contractors are paid by
local government to undertake collection and transport of solid
waste, then their performance needs to be monitored. In Port
Moresby the collection of waste by private contractors, from villages
and settlements, is incomplete, leading to a build up of waste (Wilbur
Smith Associates 1996).
Another model is to allow private firms to make direct charges to
households for rubbish collection. (A disadvantage of this model,
addressed above, is that charges for collection may well encourage
householders to dispose of rubbish informally, particularly where
enforcement of littering laws is weak.) In this model, exclusive
franchises can be awarded for collection and transport on an area basis
or licences may be issued to competing firms. The authority would need
to monitor the level of charges in these cases.
Recycling and reuse

At the same time as contractors are employed to collect and
transport waste, concessions may be awarded to private firms to
recover materials for recycling from the waste stream, such as paper,
glass and metals.
Recycling may also occur before w aste reaches the waste stream.
There are incentives for private operators to intercept waste that has a
market value. This market value may be inherent in the material
such as non-ferrous metals, or it may be conferred on the material by
deposit refunds.
The role of deposit refu nds

In the case of a deposit refund , the owner of the item-the potential
polluter-is subject to a tax on the purchase of the item; and a subsidy,
equal to the tax, is paid if certain conditions are met ( that the item is
returned, and not discarded). The deposit is the price for the right to
pollute or inflict detrimental effects on the environment, and the refund
is paid if that right is foregone.
The value to the producer of returned items may be such that the
refund is sufficient to generate a high p roportion of recycling or reuse.
Where non-return imposes social costs, mandatory deposits may be
Economics for urban environmental management

I

1 45

imposed by industries themselves for certain commodities.
Alternatively, government itself may introduce a deposit-refund system.
Administration may be by industry or by government.
It is important to note the incidence of the benefits and costs of such
schemes. The price increase occasioned by the tax will reduce sales.
Consumers for whom the deposit is less than the cost of traditional
disposal will also incur a net social cost. However, scavengers that take
advantage of the deposit on non-returned items will benefit; as will
taxpayers, to the extent that total deposits exceed total refunds plus
administration costs.
Deposit-refund systems may be superior to alternative instruments
in that
•
they work when the act of environmental degradation is
not directly observable or when the potential inj urers are
numerous or mobile
•
they simplify the proof of compliance
•
they specify the maximum economic consequences of non
comp liance
•
actual or expected damages are covered in principle by
actual payments
•
they have income redistribution effects.
Deposit refund systems also have properties that make them
more attractive than taxes or subsidies from a politician's viewpoint.
While taxes may be regressive, deposit-refunds are neutral and in
addition redistribute income . And while subsidies need to be
financed by government, deposit refunds are self-financing (Bohm
and Russell 1985).
Deposit refunds can be applied in a range of situations. In Europe
they are applied to motor cars and tyres as well as to bottles and cans.
There is potential for deposit refunds in Pacific island countries, for
example on atolls where space is limited and the environment is fragile
they could be applied to car bodies, oils and batteries. However, at
present, recycling is confined to industry initiated schemes or to
commodities that have commercial value.
Deposit refund systems for bottles are applied effectively by the soft
drink industry in Papua New Guinea. Recycling of aluminium cans is
also high in Port Moresby. The case studies that follow show how
responsive small business can be to deposit refund systems.
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Table 5.2

Weekly through put and em pty bottle prices in Papua New
Guinea, 1 997

Empty bottles
(ctns of 24)

Quantity

Pepsi (285ml)

1 2,500
1 5,500
35,000

Coke (285ml)
SP Beer (al l brands)

Refund offered by
bottler

Buying p rice

K1 .70

K 1 .80
K 1 .70
K1 .35

K 1 .50
K 1 .20

Source: PNG Bottle Industry Pty Ltd.

Deposit refunds and reuse and recycling in Port Moresby3

The high consumption of bottled and canned drinks generates a
large volume of solid waste. In Papua New Guinea the market
demand for used drink bottles and cans enables bottle and can
refunds to be paid by industry. The result is a high level of reuse for
bottles and the recycling of a high proportion of cans.
Bottle reuse. The price paid for used drink bottles is an incentive for
collectors in the informal sector. The table below shows the prices
paid and the quantities purchased on a weekly basis in May, 1 997.
When allowing for the cost of handling, transport and cleaning,
the use of returnable bottles is cheaper than non-returnable bottles
or cans. In the case of SP Holdings, a large bottling company, the cost
of importing one new bottle is K0.27 whereas one returnable bottle
costs K0. 10 (cost of purchase plus washing). Therefore it pays PNG
Bottle Industry to offer a refund .
The average returnable rate for bottles is said by the industry to
be about 85 per cent within the country, while in Port Moresby it can
be as high as 90 per cent, that is, the same bottle is reused about 9
times.
Recycling aluminium cans. Aluminium cans cannot be re-used but
the raw material, aluminium, is valuab le. The strength of the

Table 5.3

Recycl i ng a l u m i n i u m cans, Port Moresby, 1 997

Refund per kg

Overseas selling price per kg

K0.65

US$1 .05

Source: SP Holdings; PNG Recycling Pty Ltd .
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overseas market for aluminium enables recycling comp anies to pay a
price which acts as a sufficient incentive for the collection of a high
proportion of drink cans. The margin between price paid to
collectors and the overseas selling price makes recycling profitable
for Port Moresby recyclers.
Govern ment pol icy and recycl i ng

Government policy can either generate or eliminate economic
incentives for recycling.
The Kiribati Government taxed the export of discarded aluminium
drink cans and virtually brought their export to a halt. Large mounds of
cans were observed in 1995, by the author, waiting for a change in
government policy that would allow their compaction and shipping via
container. The tax was later lifted .
In Tonga the limited volume of cans was sufficient for one operator
to make a profit. However, the collection of cans for recycling has
ceased because of entry of additional operators. In such cases
concessions should be confined to one firm, chosen under competitive
tender.
In Samoa, where Coca Cola bottles are subject to a deposit refund
and hence reuse, the government has, unfortunately, allowed the
establishment of a Pepsi plant that distributes in plastic bottles that are
added to the waste stream (Morrison and Munroe 1 997).
Conclusions

Utilities will be better able to meet the maintenance requirements and
loan servicing if charges reflect use and are pitched at levels that recoup
costs. Case studies demonstrated how pricing policies for water and
sewerage services can be devised that cover the variable costs and the
costs of capital. If full cost pricing is not followed then large subsidies
that divert scarce funds away from other priority areas such as
education and health become necessary.
The lack of maintenance and refurbishment of water and sewerage
systems means that large capital injections are now needed. The capital
necessary to replace ageing systems will, in many cases, require
substantial assistance from aid agencies or international development
banks. However, the temptation to install services that require
maintenance costs beyond the bud gets of the authorities and beyond
the ability of users to pay for, should be resisted.
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Overcoming the scarcity of land for urban development is
something that will need inn o vative approaches. Meanwhile the
upgrading of services in traditional and squatter settlements is a
priority. Local governments must enforce public property rights
where underground water supplies are vulnerable to overuse and
pollution.
In the larger towns and cities, recycling-sometimes
complemented by deposit refunds-is contribu ting to the reduction
in the solid waste stream. More can be done in this area by issuing
concessions to recycling companies and introd ucing deposit refund
schemes to cover a wider range of discards. Where waste has no
value, or where there are no markets, as in the case of plastics and
organic materials, it is necessary to offer incentives and organise
community actions for collection. Privatisation of waste collection
and transport services can save money for the au thorities and

Table 5.4

Pol icy li nks for u rban environmental management

I s sue

Ca use

Reforms

Lack of access to housing

poor land and

increase land supply th rough

and serviced land

housing markets

property right reforms

low incomes

make available mortgage

high capital and

p rogressive water charges

financing
Water supply and sanitation

maintenance costs
low charges and/or
poor recoupment

demand management
recoupment of charges
property rights reforms to enable
planning of services

Solid waste

waste has low value
poor revenue base of
authorities

p rivatisation of waste collection
and transport
community participation in waste
management
fund services through GST

G roundwater depletion
a nd pollution

open access to land
over groundwater
and to groundwater

I nshore water pollution

sewerage absent

land acquisition
enforcement of public p roperty
rights
i m p roved revenue base
extension of sewerage
least-cost sewerage systems

Ai rborne lead pollution

unleaded petrol
unavailable

phase out leaded petrol by
differential pricing for unleaded,
compared with leaded, petrol
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generate private sector employment. Goods and services taxes are a
logical source of revenue to pay for waste management services.
The ap plication of direct taxes on pollution is perhaps beyond the
ability of Pacific governments to administer effectively. Instead, the
application of indirect taxes-on goods and services or on inputs of
produc tion-is a practical means of raising revenue for the
monitoring and control of polluting establishments.
The pollu tion of inshore waters by sewerage is a growing problem
but reticulated sewerage is very costly where coastal settlement is
scattered, which is usually the case in urban areas of the Pacific.
There is a need for technical and economic research on least-cost
means of treatment and disposal.
In the case of airborne pollution, one of the most pressing issues is
the reduction of airborne lead. This can be accomplished with the
assistance of two-tiered tax system that makes unleaded petrol cheaper.
Table 5.4 summarises the issues, causes and the policy initiatives
that have been discussed.
Notes
1

2

3
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The author is indebted to Elden Hellan, Executive Officer of the
Pohnpei Environmental Protection Agency, for providing the
information on which this case study is based.
A fairly large percentage of the p lastic is in the form of plastic bags
originating at supermarket checkouts. The low level of organic
matter in the waste may simply reflect its biodegradability.
The source of this case study is Dzuali, Hunt and Mano (1997).
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All Pacific island nations aspire to economic
growth-growth which is often based on the use of
natural resources such as forests, fish and minerals.
Management of these resources is cruc
' ial in
achieving sustainable development. Economic and
population growth in Pacific island countries is forcing
more and more people into urban centres, where the
management of scarce environmental resources
determines the quality of life.
We often hear that economics makes problems for
the environment and people. This is true, when
development practitioners and politicians ignore the
environmental and social costs of development.
However, the answer is not to avoid growth, but to
understand its limitations and its strengths.
Case studies are used in the book to illustrate that
policies can be adopted that make both economic
and environmental sense, and hold proper regard for
local traditions.
The 'economic way of thinking' in Pacific

Development Sustained will illuminate the potential
of economics in achieving environmental sustainability
for administrators, politicians and students of
development in the Pacific.
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