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PReamble 

Author Dr Colin Hunt is an independent researcher and consultant, specialising in environmental, natural resource and development economics in the Pacific region.

Dr Hunt was, from October 1998 to May 2001, a senior research fellow in the Economic Studies Division at the National Research Institute of Papua New Guinea, Port Moresby. Prior to that he lectured at the National Centre for Development Studies at the Australian National University for 4 years. He has over 20 years experience in research and as a consultant to Australian and international agencies, including the Asian Development Bank, AusAID and ACIAR. 

Author Dr Geoffrey Stocker is an agri-businessman and consultant specialising in tropical forest management and policy. 

Dr Stocker was Professor of Forestry at the PNG University of Technology (1989 -1992) and Director of the PNG Forest Research Institute (1993 - 1996). He has also undertaken consultancies for various organizations in the Asia/ Pacific region (including FAO/UNDP, JICA, UNESCO and AusAID).

Both authors at different times have had experience as the managers of aid programs from both recipient and donor perspectives. Our thesis here is that the major inhibitors to a more effective use of Australia’s aid contribution in promoting social and economic development, are deep-seated cultural factors within the recipient society. In these circumstances, aid largely directed at institutions is not likely to be as effective as aid that creates a grassroots demand for the reform of those institutions. For instance law and order reforms are more likely to be successful and sustainable when demanded by the community than when imposed from above. The demand for a more effective police force will increase as a higher proportion of the population become involved in the cash economy and depend more on the police to ensure their produce is protected from theft and supplies arrive safely at their destinations.

We argue that grassroots demand for reform will not occur until communities realise that they have much to gain from more effective institutions. Further, we believe that small business development has a vital place in creating grassroots support for reform and have expanded on this theme below. In a report for AusAID, Baxter  (2002) pointed to stultified rural development as a major issue. Here we advance a grass roots approach to development aid. Our submission recognises the major impediments that have reduced the effect of official assistance in the past. While we write primarily in the context of Papua New Guinea, we believe our approach is also relevant to several other emerging South Pacific nations.

2.Constraints on small business

Small and medium sized businesses are the vehicles by which most rural Papua New Guineans will be able to improve their standard of living. This first section identifies restraints on commerce. 

 2.1 Cultural 

Despite the obvious importance of small business in broader social and economic advancement, there are a number of cultural characteristics that impede its development and in general have not been properly considered in encouraging small business development. Two of the most significant that become apparent during the slow evolution of these societies from subsistence agriculture, are a conservatism discouraging innovation and a social system with its focus tribes and clans rather than individuals or nations. Most of the constraints experienced in small business development are rooted in these characteristics.

For example conservatism is manifest in a strong resistance to change when imposed from above and from outside the society.  Unfortunately social norms that evolved to control village life may become problems when extended to behaviour in a business or a national context. The expression “PNG way” is an often heard for inappropriate, even corrupt, behaviour in these contexts. 

The obligations of individuals to the clan and tribe rather than to the individual or nation are apparent in the favoritism extended by indigenous managers to clan members in employment and the diversion of assets to clan members. These cultural forces will not be extinguished until there is a general acceptance that everyone is better off when organisations are managed to maximise operational efficiency rather than to benefit clansmen.  

Still another set of problems is associated with resource and land ownership. Here lack of defined and documented ownership leads to inefficient resource use and conflict over who should reap the benefits. However, progress has been made and in some areas documented individual ownership appears to be quietly gaining ground among smallholders. In other areas the development of systems such as lease, lease-back are providing security for foreign agricultural developers in situations where individual ownership rights either do not exist or are too complex to be readily documented. 

A consequence of customary tenure under which all land is held (except the 3% that has been alienated by the state) is the difficulty of establishing ownership. In the case of forest resources, which are still strongly held by clans or sub-clans, the government attempts to identify the resource owners, signs them up through Incorporated Land Groups (ILGs), and consolidates these to form logging concessions. 

Where foreign agricultural developers, for example palm oil companies, wish to establish or extend crops in forested areas, land owners are identified by the company and ILGs are again the vehicle for development through lease, lease-back arrangements between the ILGs and the companies. 

ILGs have also become the vehicle for the distribution of mining and oil and gas royalties to landowners While Lea (2002) suggests that there are serious defects in the operations of these ILGs, in that they deliver inefficient and inequitable outcomes, this is because the land ownership identification has not gone hand in hand with the ILG formation as it has in the case of lease, lease-back in the palm oil industry.   owever in these cases the land ownership has not been established in the same way as it has in 

The vehicle of lease, lease-back has enabled over 50,000 hectares to be brought under oil palm in the country. While the process is one of many steps littered with bureaucratic hurdles, it is nevertheless the only means by which foreign agricultural developers and customary owners of forest can do business (Oliver, 2002). 

In the cocoa and coffee industries smallholders dominate. In the absence of title to land, smallholders usually establish use rights over the trees they plant and tend, and de facto control of the land. The smallholders nevertheless lack the security associated with formalised and inalienable title. Such security is a necessary incentive for the optimum management of land and crops. 

As well as being a barrier to development of individual property rights, cultural influences also bear heavily on the ability of small businesses to save and invest.  Success in business in PNG is more often associated with ability to distribute largesse and the meeting or creating of obligations, rather than with the ability to reinvest profits for business growth. 

2.2 Poor legal enforcement of transactions

Another major impediment to business development is the failure of parties to business agreements to meet their obligations. Payment for goods or services rendered is by no means assured. This uncertainty results from the failure of the legal system to prosecute the perpetrators of fraud and theft. The government has failed to prosecute blatant fraud by very prominent members of PNG society. This failure sends signals down to small business that this errant behaviour is acceptable, and Pitts (2001) emphasises the importance of this failure in the context of a worsening trend in crime and corruption.

The lack of business culture is very evident in the banking system. There is a general tardiness in repayment of loans. The Rural Development Bank is so heavily burdened with non-performing loans that it has virtually ceased lending in the rural sector. Instead the bank is forced to concentrate most of its effort into trying to recoup outstanding debts (Hunt with Eko, 2001). Where registered land title is absent, mortgagee sales (by banks) to recoup the bad debts are not possible. And even where alienated land is subject to formal mortgage, such as in the case of coffee plantations, sale of the land by banks has not been possible because of lack of perceived future security by prospective buyers (Hunt with Eko, 2001).  

However, there are several inhibitors of the role of credit in additions to a lack of business culture. These include the lack of business management skills on behalf of borrowers, political interference in loan approvals by banks, and poor evaluation by lending institutions of the ability of borrowers to repay.   

2.3 Expensive credit

Small business face very high interest rates on bank or hire purchase loans. The high interest rates are a function of government monetary policy and of the high risk to lenders. 

Small-scale forestry provides an example of the difficulty faced by small business borrowers. Because security in the form of real estate or land is usually absent, the most common source of credit for plant and equipment is hire purchase, requiring flat monthly repayments for three years. (Other commercial banks do not lend against equipment for small-scale timber production because of high rates of repayment default.)  The generation of sufficient business margins to repay the loan in every month for three years is a tall order, given the production and marketing uncertainties associated with such small-scale timber enterprises (Hunt, 2002b). 

2.4 Resource appropriation by government

A major inhibition to business development is the PNG government’s policy towards forest resources. Customary ownership of land and therefore of forest is recognised in PNG’s constitution, yet the government effectively appropriates forest resources and most of the resource rents. It bundles the forest resources into Forest Management Agreement areas that are allocated to logging companies. It then appropriates most of the proceeds of log export sales through a log export tax. The landowners presently receive only about 12% of log export sale value (Hunt, 2002a, Figure 1.1:9).

Stocker (2002) argues that exploitation should be in the hands of the landowners, who would do business directly with parties who wish to exploit or conserve their forest.  In this way landowners would be forced to make their own business decisions rather than being passive recipients of forest royalties. While it can be argued that it is likely that landowners will be disadvantaged in dealings with logging companies and other exploiters, the forest owners could hardly be worse off than they are now. Moreover, the efficiency with which the government invests the logging tax proceeds leaves a lot to be desired. Apart from thrusting landowners into business, an additional advantage of Stocker’s proposal is that the endemic corruption in government would be reduced, given that this corruption is an inevitable outcome of the government’s control over the allocation of forest resources.  

2.5 Lack of business management skills

Obvious to any person familiar with the conduct of business or the control of government financial operations in Australia or any western country, is the dearth of business and basic accounting skills among managers in PNG.

This lack of skills affects every facet of organisation. The inability to exercise financial controls prevents government agencies from operating ( it is common for phones to be disconnected because departments have not paid their Telikom bills; evictions for non-payment of rent are also common. 

Larger business in PNG perform because the maintenance of cash flow is fundamental to survival. Such businesses are usually run by expatriates or PNG citizens who are descended from immigrants possessing a strong business culture.

3.Where Australian AID can make a difference 

3.1 Land tenure research 

Given the fact that the property rights issue is of such importance to the development of small business and private enterprise generally in PNG, much more needs to be done in the provision of information on how property rights can be strengthened. In particular, research needs to be focussed on the evolution of individual rights and ownership from group ownership.  

In Section 1, above, it was emphasised that lease, lease-back is the only method by which a foreign agricultural developer and landowners can come together for their mutual benefit. However, the process of lease, lease-back, which is set out in detail by Oliver (2002), is time consuming, administratively tortuous and requires investment by the developer in consultants who are versed in genealogy and familiar with the bureaucratic minefield that is the Lands Department cum land legislation.  

Something that does not appear to have been well documented is the progress that has been made in land titling and registration by individual coffee growers in Western Highlands Province. Over 2000 coffee smallholders now have titled to individual holdings in the Western Highlands Province (Hunt and Eko, 2001: Appendix 1, p. 2 ). While this may be the only scheme of its kind in PNG, there are no apparent impediments to other provinces adopting the same policy. The WHP government supported the scheme financially in the early 1990s but since then the processing of applications has been hampered by lack of funds. The mechanism for land survey, registration and titling is set out in Annex 1. (Also in Annex 1 is a description of the tenure problems of many plantations that hold leases on alienated land, and a scenario of the devolution of plantations to smallholdings.)  

3.2 Institutional strengthening in land registration

As a corollary to research on land tenure it is recommended that the Australian government investigate the feasibility of providing assistance to the Lands and Physical Planning Department and to provincial governments to strengthen administrative capacity to carry out survey, titling and registration for smallholders. Most new interest may come from the coffee growing province of Eastern Highlands but demand in other provinces could also be sufficient to warrant the introduction of administrative arrangements in provincial capitals for titling, including for smallholders other than coffee growers.

Past attempts by the World Bank to progress land reform in png failed dismally because policy was misinterpreted by the populace as leading to dispossession. It cannot be overemphasised that the issue of land tenure is an emotive one in PNG. Any aid projects in this area must work unobtrusively through existing government institutions and great care needs to be taken to allay fears by describing the aims and benefits of such a project, working with central and provincial governments, and providing a more appropriate project title than “land mobilisation”. 

3.3 Business management training 

In our view, business management training should be the major thrust of tied Australian aid. It should focus on getting a much higher proportion of the population into small businesses, while not ignoring the improvement of medium sized enterprises. Larger businesses do not require external support by way of aid. (However, the withdrawal of external barriers to exports could provide stimulus to them and indeed the whole economy.)

The PNG Incentive Fund is an Australian current programme that assists proven businesses or entrepreneurs to develop and expand enterprises. But by its very nature it does nothing to increase the number of small business.

Much of the assistance in management training needs to be provided at a very basic level. In PNG, people at the village level have a very poor understanding of the processes involved in the production of most consumer goods since they have never been in close contact with industrial processes. They have not seen cities or factories and often believe that magic is the explanation for processes beyond their experience.  Concepts such as profit and loss need to be explained as do the relationships among parameters such as costs and returns, profit, savings, loan repayments and interest rates and marketing.

Government organisations are currently not particularly efficient at implementing “grassroots” aid programs and innovative delivery systems will have to be developed if Australian aid is to make a worthwhile contribution to development. Teachers with real small business experience and expertise are in short supply and successful practioners need special incentives to leave their business which have been built over a number of years for the uncertainties of a country such as PNG.

3.4 Markets for small business production

An infrastructural initiative that could positively influence small business development is Australian government involvement in the further development of produce markets in strategically located towns. Vegetable markets, both official and unofficial already exist in most centres. This initiative is for their extension to include a range of produce.  (While such market infrastructure is easily enough installed, it is often overlooked that the success of such developments depends on management by local or provincial government.) Research needs to be undertaken to confirm the potential for regional markets to enhance small business.

Given the present state of development in most of rural PNG, markets can be of considerable social as well as economic significance for they bring people together for the exchange of information and engagement in social activities as well as buying and selling produce. Markets might be built to cater for traders with different needs and levels of sophistication. They might also incorporate information and self-help centres and be the focus for infrastructure development in the rural “catchment”.  

Law and order problems will continue to be impediments to the development of rural markets. However, as emphasised above, the demand from the grass roots for more effective protection of small business needs would complement the top down approach to improving law and order.  

Rural road conditions are presently a major constraints on small business. The seriousness of the situation in the case of coffee and fresh produce marketing was highlighted by Hunt (2001), which is attached as ANNEX 2.  Again, grass roots pressure resulting from increased mall business activity will help stimulate improvement in the very poor performance of the government in rural road maintenance.  

3.4 Counterpart funding

In mounting new initiatives in aid, Australia must give careful consideration to the requirements for the appointment of national counterpart staff to projects and for counterpart funding contributions from the PNG government. Superficially, the insistence on counterpart involvement would seem to be an excellent idea in ensuring that maximum benefit is obtained from aid programs. In practice, the secondment of suitable staff from a line department is disruptive, diverts scarce human resources and often reduces the department’s effectiveness in delivering services. 

In the case of counterpart funding obligations, inadequate budget appropriations and deficient budgeting are reasons for failure. Inability to find counterpart funding has led to the delay cancellation of projects with serious economic and social consequences, for example in the areas of education and road infrastructure (Hunt et al, 1999; Hunt, 2001).

3.5 Aid conditionalities 

Australian Government assistance is now all project aid, budgetary assistance having been phased out. Nevertheless, there may well be a case for reintroducing some budgetary assistance as an incentive to the PNG government to adopt good governance. Within this aid category would be included the funding of the relevant departments and agencies to enable investigations into fraud and the bringing of perpetrators to justice. The Cairns Conservatory case is an outstanding example of government failure to follow through after it commissioned definitive Auditor General and Ombudsman reports. This failure can be perceived as undermining subsequent inquiries, such as that into the National Provident Fund and other superannuation funds. Royal Commissions and high level inquiries themselves have no deterrent effect without subsequent prosecutions. The big question is whether the NPF and other sauperannuation fund inquiries will deliver any more concrete results than the investigations into the Cairns Conservatory purchase.  

Budget support grants could also be used as incentives to ensure that government actions do not erode reforms developed as a result of “grassroots” initiatives.

3.5 Resource appropriation 

The notion that resource owners must be protected from themselves by governments ( who will make wise use of the resources on their behalf ( still has currency in PNG. This philosophy has led to the virtual dispossession of landowners in the case of forest resources. If the goal of aid is to foster the development of business at grass roots level, then the ability of the resource owners to deal in their resources on their own behalf should not be compromised by Australian aid.

Box 1 summarises an alternative proposal for forest allocation.  


                                    Source: Hunt (2002: Box 2.2:36).   

4. Annexes

4.1 Annex 1

C. Hunt with B. Eko (2001), Study of Coffee Managed Sector: Final report for the Coffee Industry Corporation, National Research Institute, Port Moresby: Appendix 2.
“In the case of coffee plantations the land is usually ‘alienated’ or state land, under long lease and it is possible for the plantations owners to sell the lease. Also the land can be taken as security by lenders.

In the case of blocks, the traditional owners may or may not have surveyed, registered, titled land.  

A large proportion of plantations would appear to be non-viable financially. Where banks have a mortgage, and the loan is not being serviced, it is unlikely that mortgagee sales (i.e. by the bank) of plantations will eventuate because of a lack of cooperation by the owners and a lack of buyers. Meanwhile, the banks, even for items such as fertiliser, appear to have become extremely conservative in advancing credit. 

We see a steady deterioration in the viability of plantations and in some cases their abandonment by the owners or managers and the subsequent agitation by the shareholders and original customary landowners to assume rights to the coffee on the plantations.  

Many blocks are in the same position of being financially unviable. However, the difference is that the land is not state land but simply customary land bundled together. Blocks may on may not have been surveyed and registered with the Lands Department – however, even if they have been the owners specified would probably be the customary owners. Because the RDB and commercial banks have no real security over blocks there is little they can do to recover outstanding loans, except to try to manage the blocks and ensure some set aside of income for loan servicing. 

Because blocks are made up of contributions of customary land, the tendency is for the blocks to fragment and for the customary owners to assume occupation and management of portions of the block.

In the case of the unviable plantations a way forward may be for the plantations to lease out the coffee areas to clans or individuals. However, the recovery of lease payments may prove to be very difficult. And it may be necessary for banks to restructure the plantation debt to enable this to take place. 

In other cases it may be preferable for individual landowners to lease or purchase portions of the plantation. In the case of leases by smallholders it would be necessary for individual leases to be surveyed.

In the cases where landowners are to purchase or acquire portions of a plantation, it is recommended that the landowners have the allotment surveyed and apply to the Lands Department for land registration and title. The plantation may assist in this exercise. 

In the case of blocks, the transition to individual management and ownership is already supported by the RDB in principal. The benefits of dealing with one owner in matters of credit are emphasised by field staff. The way forward for blocks that are tending to disintegrate is for the customary owners to have portions surveyed and to apply for registration and title on the portion. If ownership is disputed, however, registration cannot proceed. 

The method of transition to new management and or ownership patterns will depend on individual circumstances.   

The acquisition of title to land has several benefits, including:

· ownership is unlikely to come under dispute in the future. 

· the title-holder can transfer the land to his or her heirs. 

· the risk to the owner is taken out of investing capital and managerial effort in the land, leading to higher production. 

While lending to smallholders becomes more attractive to banks where there is title to the land, the extra security offered by these titled holdings would not be of significance given that banks would be unable to force sales of smallholdings to recover loans.  

In the Western Highlands 2,000 landowners have already received title to their land. Extra resources will be required to facilitate a predicted increase in demand for land surveying, registration and entitlement, particularly in the Eastern and Western Highlands. Presently the Mt Hagen Lands office is underfunded and does not have a vehicle at its disposal to inspect applicants’ land.  

1.2. Land survey, registration and title

The description of the process that follows has been provided by Paul Kelloway of the Mt Hagen office of the Department of Lands and Physical Planning. The same basic procedure would be followed in other provinces. 

Survey

The cost of land survey by surveyors registered with the Department is a minimum of K500but could well be around K2,000 for a smallholder holding, depending on size of land, whether survey pegs exist and location. 
 

The surveyor’s plan and field book is lodged with the Department’s provincial office with a fee of K10.00 (the urban land lodgement fee is K25.00).

Registration

The survey is checked by the Department’s provincial examining surveyor.

Four plan prints are prepared after payment of K24.00 by the client for distribution to:

1. the Surveyor General,

2. the Regional Surveyor,

3. the client,

4. the provincial Lands office.

The Regional Surveyor, in this case at Goroka, registers the Survey plan. 

Title

A portion number is allotted to the registered land by the Provincial Office. The numbered plan is forwarded to the Customary Land Officer in the Provincial Office, who reports on what is on the land and, if there are no ownership disputes that would prevent the issue of a title, recommends that a title be issued. 

The Lands and Physical Planning head office in Port Moresby prepares the documentation for the title, which is then signed by the Minister and gazetted.” 

4.2 Annex 2
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Roads to ruin

In the absence of a large works program, roads will continue to deteriorate, economic growth will be reduced and poverty will be perpetuated.
By Colin Hunt

During my recent travels in the Highlands region, I became intimately acquainted with the potholes (now chasms) on the Highlands Highway (HH) and the humps and holes of the national routes and feeder roads. 
The HH is vital, as it is the main lifeline for two million landlocked people, and the main economic artery of the nation.
My prime task was to assess the coffee industry — the main household income earner — and discuss the major impediments to the industry with growers, processors, marketers, coffee inspectors, and bankers. 
The roads are much more than coffee arteries, as they enable people to travel to school or work, or seek medical attention. 
By international standards, income, health and education levels in the Highlands indicate high levels of poverty, to which the poor condition of the roads contributes.
The HH from Kassam Pass to Kainantu is full of craters which cause considerable damage to vehicles, while many of the feeder roads in to Kainantu are trafficable only in 4WD vehicles.
West from Kainantu is the Okapa District which comprises 62,000 people, many of whom are smallholder coffee growers. 
Because of the poor condition of the Kainantu-Okapa road, the district has been virtually cut off for two years (the Nupuru loop road has been closed because of landslides and landowner claims), while the Bena roads have not been maintained for many years. Kainantu-Goroka is marginally better, while Goroka-Daulo has steep sections which are impassable to heavy transport during the wet. 
In the coffee areas of Dei Council and Baiyer River, in Western Highlands, road systems can be impassable to PMVs, because of collapsed bridges and bad potholing. 
Roads are also a barrier to marketing in areas where the climate is too severe for coffee, and vegetables are the main cash crop, for example, along the Tambul Road. No regular maintenance has been carried out here for the past seven years.
Coffee buyers are reluctant to drive to some districts because of poor road conditions and lawlessness. Consequently, growers are forced to take their parchment to the factory, or store it for long periods, which lowers its quality. 
All coffee is exported through Lae, as are all vegetables destined for Port Moresby markets. To get to Lae, all container trucks must traverse the HH.
The high cost of hiring refrigerated containers to deliver perishable vegetables to the Port Moresby supermarkets makes it difficult for growers to control prices and compete against imported produce.
The cost of damage to vehicles and containers is passed on to the exporters and wholesalers, and they pass it on to the growers, through reduced prices.
Lowered prices, plus the difficulties of marketing coffee, constitute great disincentives to smallholder coffee growers, who are 80 per cent of the industry. 
The bad road conditions are primarily the result of lack of maintenance, which is aggravated by poor adherence to design standards. 
These problems are the result of shortfalls in construction and maintenance funds, reductions in staff training and plant, and poor construction and contracting practices. 
Disbursements to the Department of Works for road maintenance were K14 million in 2000 and K16 million in 2001, compared with requirements of K122 million and K141 million, respectively.
In October 1999, the Asian Development Bank approved a loan to upgrade 935km and rehabilitate 776km of Highlands feeder roads, excluding the HH, which is the responsibility of other donors. 
The loan was $US115 million, with the PNG Government needing to contribute some K26 million per year for six years.
The project would have brought more efficient use of Highlands resources. Faster, more reliable and cheaper travel would enhance the mobility of the population, rural tradestores would have greater access to goods from wholesalers and lower freight charges would enhance regional markets.
Women would expect to benefit from the improved quality of fruit and vegetables at the markets, as would urban consumers. 
Another substantial cash benefit from the ADB project to local women’s and youth groups would be through their engagement in vegetation control and drain clearance in each sub-project. Local labour and hire usually amount to 20 per cent of total cost – about K15,000 per kilometre of road. 
At present, 80 to 90 per cent of the Highlands population have had no education, and illiteracy rates range between 70 per cent in Enga, and 76 per cent in Western Highlands, which are the highest in PNG. 
The number of children not enrolled in school also tends to be highest in the Highlands region. 
Other major social indicators in the Highlands that would be alleviated by better roads are the high maternal death rates at childbirth and very poor access to clean drinking water.
To get this project under way, the National Government had to contribute its agreed counterpart funding. However, it has failed to do this, and the project has stalled. 
Meanwhile, the roads have deteriorated even further.
For the project to start next year — two years later, the Government will need to appropriate K26 million to the project in the 2002 Budget, and disburse it in 2002. 
However, the chances of this happening are slim, given that the Government appropriated a total of only K16 million in 2001, for all road maintenance in the country (less than K1 million per province).
Without a large works program, the country’s roads will continue to deteriorate, pushing up the future cost of upgrading and maintenance.
The saga of road maintenance deepened in March 2001 when the Minister for Works announced the “new policy initiative on the upgrading and maintenance of roads”.
The National Government was determined to “revive and revitalise all road infrastructure”, but the new policy meant that there would be no direct commitment of funds to road maintenance.
The Government would confine its commitment to “topping up” funds for roads already pledged by provincial governments and Members of Parliament from their District Support Grants. 
This policy has flaws because road maintenance would be patchy, given the uneven commitment by provincial governments and members, and the inevitable politicisation of the process of choosing priority roads. 
The politicisation of such maintenance has already occurred.
At the local level, politicians have benefited from such funding by buying earthmoving equipment and setting up earthmoving companies, ensuring that funds are kept “in house”. 
Unfortunately, these companies are usually staffed by untrained operators who, according to the Eastern Highlands Chamber of Commerce, “make a mess and do nothing to improve the roads”.
There is only one qualified earthmoving company left in Eastern Highlands. The new policy did not state that the Government’s ability to “top up the regional and politicians’ commitments” was underwritten by an Australian government grant.
AusAID objected to the new policy, and in July, withdrew its funding. The minister explained to Parliament that, as a result, “we are stuck”.
However, AusAID has committed funds in other areas and has already begun a K6 million upgrading of the horrendous Kainantu-Kassam Pass section of the HH.
Also, it has implemented a rural bridge replacement and upgrading project. 
On a positive note, tenders have been called for a project worth K9.5 million, and funded jointly by the mining industry and the Government, to help fix some of the worst sections of the HH. 

The greater part of the HH upgrade is planned with World Bank loan funds.
However, how will the Government find counterpart funding of some K40 million a year to start this project in 2003, given that it has failed to activate the ADB project and that severe spending restraints will continue.
The scenario for road improvement is a very depressing one. The Government cannot find the K100 million a year that it needs to maintain the country’s roads, but it is also unable to find the upfront counterpart funding that would enable it to activate the vital donor-funded projects which will correct years of neglect in the Highlands and elsewhere.
As a result, the economic potential of the Highlands remains unfulfilled and a large proportion of the population seems to be condemned to poverty for the foreseeable future. 
_____________
Dr Colin Hunt is senior research fellow in the Economics Studies Division at the National Research Institute.
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Economic Globalisation and Pacific Island Environments

Colin Hunt  (forthcoming) in C. Tisdell and R. K. Sen, (eds.) Economic Globalisation: Social Conflict, Labour and Environmental Issues, to be published by Edward Elgar, Cheltenham, UK.
Abstract 

The world’s largest ocean contains many island countries that are vulnerable to the environmental changes wrought by economic globalisation. Their renewable resource base is being depreciated or threatened by rates of exploitation for export, and externalities ( generated by export agriculture, forestry and mining ( depreciate downstream environments. Capital and technology inflows exacerbate the depreciating effects of resource exploitation. At the same time, population growth and urbanisation have resulted in surges of imports, and the consequential rise in waste generation levels is depreciating urban environments. These trends are likely to continue. While official development assistance has been instrumental in attempting to reduce environmental depreciation, the implementation and maintenance of government environmental and trade policy is characteristically inadequate. Moreover greater economic growth may cause further natural capital depreciation. In the short run defensive policies against sea level rise need to be developed. In the  long run the low islands and atolls face inundation (sea levels will go on rising for hundreds of years as a result of the present, enhanced, greenhouse gas inventory) and environmental refugees will need to be accommodated.   

Introduction

In discussing the effects of economic globalisation on the environments of Pacific island countries it is necessary to begin by defining ‘economic globalisation’.  In this chapter the term is used in its narrow context of flows of trade and investment across borders. Trade is comprised of exports and imports, and investment. Investment is made up of foreign direct investment (FDI) where one country invests directly in another, capital market flows resulting from borrowers accessing foreign capital markets, together with official development assistance (ODA) under bilateral or multilateral arrangements.  

The purpose of the chapter is to show the effects of trade on key Pacific island environments and to speculate on future trends.  

Pacific island independent states are usually categorised as ‘developing’ and tend to fall into three groups. The resource rich group includes Papua New Guinea, by far the largest island economy, the Solomon Islands and Vanuatu; the more economically advanced group contains Cook Islands, Fiji Islands, Federated States of Micronesia, Samoa and Tonga, and the resource poor group includes the atoll states of Kiribati, Tuvalu, Nauru and the Marshall Islands.
 The Global Conference on the Sustainable Development of Small Island Developing States (United Nations General Assembly, 1998) concluded that small island developing states were the most vulnerable to economic and environmental shocks.  

Trade and investment trends

The growth in volume of world trade has been erratic but the trend is upwards as a result of the liberalisation policies adopted by countries in the General Agreement on Tariffs and Trade (GATT) and now in the World Trade Organisation (WTO), and also as a result of the growth in regional and bilateral trade agreements (Figure 1).  
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While trade has influenced economic growth and has risen as a percentage of world GDP, capital flows over the last decade and especially FDI have increased even more (Figure 2). 
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Pacific island economies are generally relatively open compared with many developing countries in other regions. A measure of openness is the value of foreign trade as a percentage of Gross National Product (GNP). However, Figure 3 shows that this openness has either tended to change little or to decrease, sometimes markedly, over the last two decades. The cause of this relative fall in the importance of trade is the lacklustre performance of export sectors.  This is despite the South Pacific Regional Trade and Economic Cooperation Agreement (SPARTECA) of 1981, under which Australia and New Zealand offer non-reciprocal duty free and unrestricted or concessional access to virtually all products originating from Forum Island countries (FICs).
 In 1999 the establishment of free trade area between FICs was agreed. (See Note 1.) However, the benefits of free trade between Pacific island countries are minimal; the arrangement will yield benefits only if Australia and New Zealand are included (Chan,1999).  
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The lingering effects of the Asian financial crisis of 1997-98 can also be detected in the economic and trade performance of Pacific island economies. But in the case of the Solomon Islands particularly, and also in Fiji, socio-political upheavals are the underlying causes of poor trade growth in recent years. In Papua New Guinea, poor fiscal management in 1998 and 1999 resulted in subsequent severe spending cuts, which ( combined with law and order problems (Pitts, 2002) ( led to disinterest on the part of investors and dampened growth (Figure 4). 
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Apart from the political, social and economic instability in Melanesia, the generally poor comparative economic performance of Pacific island economies is linked to a lack of opportunities for diversification and industrialisation as well as relative isolation from markets. There is also a significant lack of dynamic institutions and progressive policy formulation that could compensate for these disadvantages (Duncan et al, 1999). These factors together serve to explain the lack of interest on the part of private investors, and the continuing reliance on ODA.  Figure 5 shows that the share of net private capital in total capital flow in the Pacific islands has recovered from a severe downturn (coinciding with the Asian financial crisis) but has remained at less than 50 percent of total. The figure shows that, in contrast, developing countries as a whole have enjoyed capital contributions from private sources of around 80 percent over the last few years. 
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While this section has demonstrated that economic globalisation in Pacific island developing countries, as defined by flows of goods services and capital, has not been something that has increased as fast as in the rest of the world, it also demonstrated the countries’ relative openness. The next section discusses the method to be adopted in attempting to systematise a discussion of the impact of this openness on island environments.   

Method for assessing the environmental impacts of globalisation in Pacific island countries 

Capital flows themselves are benign environmentally. To have an environmental impact capital needs to be transformed into goods and services. For example, foreign direct investment in fishing vessels would impact the marine environment by increasing resource extraction. Likewise a flow of ODA towards strengthening fisheries management could also affect resource extraction. Therefore in the analysis that follows capital flows will not be linked directly with the state of the environment but rather through a resulting increase in production of goods and services.  

The flows to be considered, under the heading ‘economic globalisation’, are therefore imports and exports of goods and services together with domestic production of goods and services resulting from inflows of foreign capital.

A discussion of the assessment of the impacts of these flows on the Pacific island environments now follows, based on simple models of environmental depreciation. The net level of environmental depreciation over time in a country or region is a function of the effects of the volume of endogenous exports and imports and the volume of domestic production resulting from capital flows. The modification of these impacts by public policy has been recognised as important by the Organisation for Economic Cooperation and Development (OECD) (1994) and Panayotou (2000), but is mentioned only in passing in much of the literature (for example, Barrett, 2000; Jayadevappa and Chhatre, 2000; van Veen-groot and Nijkamp,1999).  Government policy includes trade policy that affects the types and volumes of exports or imports, and environmental policy that affects the environmental impacts of exports or imports. Other factors, not examined specifically here, include natural resource endowments and population and income growth.

There is also an effect of exogenous globalisation (an increase in trade and capital flows in the rest of the world) that has actual or potential environmental depreciation effects on the Pacific islands. The total effect (endogenous plus exogenous) of globalisation is specified in (1).         

Environmental net depreciation, δEE 
       = f { P ( XE+ DE + IE) + P (RP (RXE + RDE  +RIE)+ OE}                    (1)                                                     
Where:

P = Pacific island government policy,
X = volume of exports of goods and services depreciating or appreciating the environment, 

D= volume of domestic production of goods and services induced by capital flows depreciating or appreciating the environment, 

I= volume of imports of goods and services depreciating or appreciating the environment, 

R = rest of the world, 

O = other factors,

E = environment.

In (1) the policies of Pacific island governments modify the environmental depreciation effects of endogenous trade and investment, as well as the effects of globalisation in the rest of the world as modified by policy in the rest of the world.  Time is not specified but the model is used to discuss both past and future trends in environmental depreciation   

The effect of endogenous trade and capital flows will be dealt with first.  

In this model there are two classes of environment, ‘natural capital’ and ‘urban’. Natural capital is defined as including all the renewable resources of forest, agricultural lands and oceans. A ‘strong’ criterion for the depreciation of natural capital is adopted. Net depreciation of the renewable natural capital stock occurs when depreciation due to extraction exceeds appreciation due to the natural accumulation of new stock; and is a function of the volume of resources extracted for exports and domestic consumption resulting from capital flows. The same criterion applies to the biodiversity harboured in natural capital.

The extracted resources that enter world trade are our interest in this exercise. However, the extraction for export per se of non-renewable minerals is not considered depletion of natural capital. Minerals are usually located below ground and as such are not considered part of the environment; in any case measurement of the depreciation of minerals is inexact given the lack of knowledge of the extent of reserves.
 The focus of the article is rather on the externalities generated by the extraction of minerals, for example the depreciation of resources caused by river disposal of mine tailings, and damage at the site itself.

While renewable resources of the Pacific islands, principally forest and marine resources, are the basis for major export industries they are also the direct source of subsistence (defined as food and material that does not enter the cash economy but are consumed directly) for large proportions of the population of countries with relatively large rural populations i.e. Papua New Guinea, Solomon Islands and Vanuatu. Table 1 shows the extent of urbanisation ( and inversely the proportion of non-urban populations ( among Pacific island countries.  

Table 1: Urban population in Pacific islands,

 1980-2000, % of total  

Pacific island country
1980
1990
2000

Fiji Islands
37.8
41.6
42.3

Cook Islands 
54.8
57.7
63.0

Kiribati 
31.7
34.6
37.3

Marshall Islands 
58.3
65.7
71.9

Micronesia, Fed. States of 
25.0
26.4
29.7

Nauru 
100.0
100.0
100.0

Papua New Guinea  
13.0
15.0
17.4

Solomon Islands 
10.5
14.6
19.7

Tonga
27.0
32.6
46.4

Vanuatu  
17.9
18.2
20.0

Tuvalu
30.0
40.9
52.2

Source: ADB (2001:table 4).

Following the logic of (1), the net depreciation of renewable natural capital is a function of the volume of exports plus the volume of domestic consumption due to capital flows, as modified by the implementation of government policy (2).   

Net natural capital depreciation δK K 

                        = f { P (XK + DK + IK)+oK }                                                            (2)

Where:

X= volume of exports of goods and services depreciating or appreciating natural capital,

D = volume of domestic production of goods and services, induced by capital flows, depreciating or appreciating natural capital,

I = volume of imports of goods and services depreciating or appreciating natural capital,

P = government policy,  

O = Other factors.
K= natural capital.

The other major class of environmental assets considered are urban, and these depreciate as a result of domestic consumption and imports. Table1 shows that urban concentrations are already high in the small island and atoll states and are increasing. The urban environments considered are air and drinking water. Air quality is depreciated mainly by the volume of emissions of imported vehicles as modified by government regulation concerning vehicle emissions; while potable water supply is depreciated by the volume of waste disposal resulting from import consumption but modified by government policy on water supplies. 
      Urban environment depreciation δU U 

                                               = f { P (DU + IU)+OU }                                           (3)
    Where:

D = volume of domestic production of goods and services, as a result of capital flows, depreciating or appreciating the urban environment

I = volume of imports of goods and services depreciating or appreciating the urban environment

P = government policy  

U = urban environment 

O = Other factors.

The chapter will deal with the effect of globalisation on Pacific island natural capital stocks and on urban environments in turn. 

The effect of exports and imports of goods and services on natural capital stocks 

The export of forest products

The Solomon Islands and Papua New Guinea are blessed with extensive natural forests and the export of logs is a major industry in both countries, contributing about 60% of the total value of merchandise exports in the former and 10% in the latter.     

In the Solomon Islands the rate of logging over the last 10 years, at over 0.5 million cubic metres per annum (Figure 6) has been unsustainable; that is, extraction far exceeds the forests recovery rate and at current rates all accessible forest will have been logged in 5 year’s time (Bouro, 2001;Hunt, 2001). The government has encouraged logging, one of the few remaining industries, as a means of ameliorating the economic crisis that grips the country (Hunt, 2001). Figure 3 illustrated the sharp fall in the Solomons’ GDP, and Figure 4 the sharp fall in trade as a proportion of GDP.   
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Figure 6:  Log exports PNG andSolomons, 
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In Papua New Guinea the rate of logging relative to its forest resource base has been low compared to the Solomon Islands and has been declining (Figure 6).  About one million hectares have been logged over the last 10 years while about11 million hectares of forest remain suitable for commercial production i.e. about 16 years of production at the current rate. The rate of log export tax is high and is an inhibitor to investment in the logging industry. At the same time the forest industry is notoriously corrupt and has been badly managed so that the main concern is not so much the national rate of logging compared with the size of national resource base but the fact that logging has often been carried out in an unregulated manner, precluding forest recovery, and has tended to be concentrated in certain provinces (Barnett,1989; Hunt, 2002).  

In Vanuatu, the other Melanesian country with a large industry based on natural forests, logging escalated to an unsustainable rate in the early 1990s, triggering a log export ban by the government. Exports are now exclusively in the form of sawn timber, but logging for domestic production is nevertheless still resulting in net depreciation (Vanuatu Department of Forests, 2000). 

A developing theme of this chapter is the role of official government assistance (ODA) in either reducing the rate of depreciation or enhancing the rate of appreciation of natural capital. In the case of Papua New Guinea, substantial flows of ODA have been aimed at ameliorating the rate of exploitation of forests and aiding their recovery. The World Bank has been an active donor in both providing ODA and in obtaining imports of forest services. The services were for the design of forest policy including provisions for sustainable forest management; in addition the bank made many interventions in the forest revenue system and in the allocation and management of forest concessions (Filer et al, 2000). An illustration of the Bank’s effect on the rate of logging is its recent insistence on surveys of timber resources in government-proposed forest concessions before they are allocated (The National, 2002). A 2001 review of forestry practices, funded by World Bank loan, had found that government resource inventories were inaccurate and would have led to unsustainable rates of forest exploitation (Everts, 2001). 

The bank’s strong leverage in forest policy stems from its coordination, through 2000 and 2001, of a financial rescue package for the incoming Morauta government that probably saved the economy from collapse after a disastrous bout of macroeconomic management by the previous Skate government. The release of staggered financial tranches to the Morauta administration were conditional upon the implementation of a raft of structural and governance reforms, which included forestry (World Bank, 2000). AusAID, the aid arm of the Australian government, has also been a major donor to PNG forestry, providing grant aid for forest services mainly aimed at enhancing the appreciation of forest resources (through the development of reforestation techniques for example). Donors have also provided official development assistance in the Solomon Islands and in Vanuatu, mainly for strengthening of government forest regulation.   

Logging reduces habitat and therefore is bound to affect stocks of biodiversity in the three countries, and is in addition to effects of hunting and clearing for agriculture. Logging codes of practice for industrial logging are in force but the code may be of little consequence to logging companies bent on cost cutting in a situation where enforcement of the code by the forest authorities is weak which is the case in Papua New Guinea (Hunt, 2002; FORTECH, 1997) and the Solomon Islands  (Bouro, 2001). The consequences for the environment of poor code enforcement are soil erosion, the reduction of river water quality and threats to inshore reefs from siltation. Stocker (2002) emphasises that poor code enforcement results in excessive loss of trees of reasonable size but not yet large enough for economic harvesting that should be retained to ensure another cutting cycle within 30 to 40 years. Poor logging practise also results in excessively large canopy gaps that may favour the development of low value, early secondary tree species, to the disadvantage of the more valuable, later secondary emergents.

In summary, trade policy has been very influential in determining the level of exports of natural forest resources in the three countries considered, but has been very different. Government encouragement of logging in the Solomons has led to a rapid depreciation of forest resources; a high government imposed export tax regime in the PNG has led to a lower rate of logging but sustainable forest management has not been implemented; while in Vanuatu the government ban on log exports has failed to prevent the depreciation of valuable hardwood stocks. In each case there has been a flow of imports of forest services under official development assistance but this has tended to be negated by weak policy implementation by governments. 

In other island countries of the Pacific that possess forest resources, such as Fiji, Samoa and Tonga, forest clearing for domestic agriculture has been the main cause of net depreciation of forest resources.          

The export of marine resources 

The common property tuna stocks of the Pacific are by far the most important source of marine resource exports and probably generate the largest flow of receipts from any single source in the Pacific. It constitutes a major or even the main source of government revenues in some small atoll states. 
 Pacific tuna stocks take on global significance given that the yield of tuna, from the Western Central Pacific Ocean (WCPO) (see Figure 7) in which the Pacific island countries are situated, is the largest of any of the world’s oceans. 

Figure 7: The Western Central Pacific Ocean and the Eastern Pacific Ocean
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The bulk of the tuna catch is by foreign fleets operating under licence in the Exclusive Economic Zones (EEZs) of the island countries and in the high seas. The foreign fleets ship their catches to the canneries of South-east Asia or American Samoa or, in the case of the longline fisheries
, directly to Japan. The fact that the revenue from tuna licences can constitute a large proportion of government revenue points to the importance of the maintenance of the renewable tuna stocks for the future economic well being of Pacific island countries.  

The catches of tuna by the foreign fleets are not listed as merchandise exports in the national accounts of the island states but in this chapter they are classed as a good that is exported, i.e. tuna exports cross EEZ boundaries. The following question is addressed: are the common tuna stocks suffering net depreciation because of exports? In addition to the extraction by foreign fleets there is a relatively small level of export of tuna by the domestic fleets of Pacific island developing countries capitalised by both foreign and domestic sources, with agencies such as the South Pacific Project Facility (an arm of the World Bank) playing a major role in facilitating the financing of domestic ventures from the latter.  

The tuna catch in all oceans except the Atlantic have shown an increase over time, as Figure 8 shows. 
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There are in fact four main species that make up the tuna catch. They are skipjack (Katsuwonus palamis), yellowfin (Thunnus albacares) big eye (Thunnus obesus), and albacore (Thunnus alalunga). These tunas differ in their biology, habits and value. While skipjack which comprises the bulk of the catch in the WCPO are very fecund and may be able to sustain further increases in exploitation, the other more valuable species are generally slower maturing and therefore tend to be more vulnerable to present and any future increases in fishing effort. 

In the Atlantic, Indian and Eastern Pacific Oceans (EPO) there is a common concern that big eye and yellowfin stocks are depreciating as a result of an increased deployment of fish aggregating devices by tuna fleets. The tuna fishing commissions, that attempt to govern the fishing effort in these oceans, have all expressed concern about the level of catch of juveniles of these two species. For example Dr. Joao Pereira, cited in SPC (1998:37), was quoted as follows: “If no measures are taken [in the Atlantic] the catch [of big eye tuna] will drop to low levels and a total decline of the stock could result”. The commissions have discussed, and in some cases adopted, measures for the reduction in fishing effort in order to reduce depreciation of big eye and yellowfin stocks and to attempt to effect their appreciation (The Inter-American Tropical Tuna Commission (IATTC) 1999; The International Commission for the Conservation of Atlantic Tuna (ICCAT) 1998; The Indian Ocean Tuna Commission (IOTC)1999).  

The depreciation of big eye stocks, due to over-exploitation, has now emerged as a problem in the WCPO. Fisheries scientists in the Oceanic Fisheries Division in the Secretariat of the Pacific Community (SPC) (Hampton, Lewis and Williams 2000:17) had this to say: “Preliminary estimates of relative stock abundance [of big eye] from standardised long line catch per unit effort indicate a decline in abundance since the late 1970s in the WCPO and since 1990 in the (EPO). Although the estimates require further study, the preliminary results raise a concern of over fishing and decline in adult biomass”. Big eye is the most sought after of the Pacific tuna species in the Japanese fresh fish markets ( the depletion of the species will incur a future opportunity cost in terms of export income to Pacific islands. 

Fostering appreciation of big eye stocks in the WCPO faces two major hurdles. The first is the need for organisation and action that is multilateral as a consequence of the common property nature of the stock. The second is the difficulty of differentiating between tuna species in the multi-species fishery. On the second, a promulgation of a reduction in the catch of skipjack and yellowfin ( the major money earners from canning ( in order to conserve big eye stocks, may be unpopular with distant water nations and Pacific island nations alike. Other possible solutions for a reduction in big eye catch include gear configurations and limits on fish aggregate device (FAD) fishing as have already been implemented in other oceans.
 A newly formed convention on conservation and management of tuna in the WCPO will tackle these issues. (See Note 2.)

Concerns over the depreciation of fish stocks due to the increasing deployment of fish aggregating devices (FADS) are not confined to tuna, however. Fonteneau and Hallier (1992, cited in SPC, (1996:28)) summarised the problems associated with FAD fishing as follows: “… this type of fishing cannot avoid catching the many species occurring close to the floating objects, which are then discarded; this may in the future raise as yet inaccurately appraised ecological problems, especially if this fishing technique develops without control”. 

The depletion of by catch species is also a problem associated with the long line method of fishing for tuna in the WCPO ( a type of fishing being promoted in the region by Pacific Community (PC) and the Forum Fisheries Agency (FFA).
  Sharks are vulnerable to fishing pressure because of their low fecundity and are heavily represented in the by catch. Over 400 tonnes of sharks were caught by PNG-based long liners in 1999, greatly exceeding the country’s long line catch of tuna for which vessels were licensed (SPC, 2000: Figure 26). There are no regional or state shark management plans in place, moreover very little seems to be known about the status of the most vulnerable reef and deep water sharks (Chapman 2000).
 It might be added that the annual extraction of 3.5 million tonnes of tuna from the oceans might be causing as yet unknown ecological changes.

A large proportion of the population XE "population" \i  in most Pacific island countries ( and an overwhelming majority in some ( are still in a subsistence XE "subsistence"  economy and reliant on inshore fish stocks (Dalzell, Adams and Polunin,1995; ESCAP, 2001; Hunt XE "Hunt"  1997; 1999). Tisdell and Fairbairn (1984) pointed to the dangers of overexploiting such resources for export, given population growth and the fickleness of export markets. The export of live fish and the aquarium trade are depreciating inshore fish stocks (Richards, 1993; World Bank XE "World Bank" \i , 1995). (Note 3.) However, terrestrial development in the Pacific may be an even more serious threat to inshore resources (Adams and Dalzell,1994; SPC, 2001a).  Agriculture and logging are cited in this chapter as possible damaging export industries in this regard. 

The model of natural capital depreciation (2) includes government policy, which in the case of oceanic fish stocks is becoming more tied into regional policy, that stems from international policy, on the management of common fish stocks. The flow of ODA to Pacific island countries has been influential in enabling their participation in the international and regional meetings that have formulated the conventions aimed at preventing or minimising the depreciation of tuna stocks. More indirect but just as important has been the financial support of developed countries for the regional organisations of the PC and the FFA. Likewise ODA and PC activity is essential to assist island government to tackle the many threats to their vital inshore resources.   

The export of agricultural products  

In most Pacific Island countries a large proportion of the population is in subsistence or in subsistence mixed with small scale production and trading. Smallholders commonly engage in the export production of crops including coffee, cocoa, vanilla, ginger, oil palm, and copra; the cropped area rarely exceeding a few hectares, being interspersed with other land uses, and the level of inputs of imported agrochemicals is minimal. The environmental impact of small scale agriculture is consequently low, except where smallholdings or small farms form large contiguous areas, as in the case of coffee in the Highlands of PNG, squash in Tonga or sugar cane in Fiji.  

In Fiji, agriculture is still the most important sector economically despite increasing industrialisation. However, the past decade has seen increasing land degradation caused by widespread and indiscriminate slash-and-burn cultivation, as well as cultivation on steep land for export sugar production and for the export of ginger and kava. While there is no shortage of legislation requiring good husbandry practices there has been an almost complete lack of enforcement in Fiji’s post-independence era (ESCAP, 2001). 

Tonga has a small, open economy with a narrow export base in agricultural goods, which contributes 30% to GDP (ADB, 2001). Agricultural exports make up two-thirds of total exports with squash (a small pumpkin) export to Japan now the most important. However, the transition from subsistence farming to export cash-cropping has necessitated an increase in the use of imported agrochemicals. It is claimed that excessive chemical use has led to ecological damage, and environmental pollution, and has affected public health (Tupau, 2000; Temu et al, 1995). According to ESCAP (2001) the institutional capacity of the Kingdom of Tonga to deal with environmental issues is weak, moreover a legislative framework is lacking. 

The development and implementation of environmental policy is also weak in Samoa. The 1992 National Environmental Management and Development Strategies were accepted by cabinet, yet agreed policies and actions are ignored, as is the case with the national environmental strategies of other countries of the region (ESCAP, 2001).

Oil palm estates in PNG and the Solomons attract the attention of environmentalists because they are visually prominent, usually covering several thousand hectares, more often than not replacing tropical rainforest. PNG’s palm oil exports are worth US$100 million annually, a third of total agricultural exports (Bank of Papua New Guinea, 2001:Table 9.6). It is a lucrative crop for landowners, who enter into land lease agreements with the nucleus estate oil palm companies that manage the plantations and process and ship the oil (Oliver, 2002). 

An environmental plan for oil palm development in PNG must be approved by the Department of Environment and Conservation (200 metre buffer strips along rivers and streams are mandatory). The rainforest is cleared, the timber exported and the left over vegetation burned before the area is prepared for planting and extensive road and drainage networks constructed. The bare land under young palms is liable to erode under the heavy rainfall and sedimentation of streams is a likely outcome, accompanied by flooding. The palms require agrochemical applications whose residues can find their way into rivers and inshore waters. At the same time processing generates waste that necessitates sludge pond treatment that may result in the discharge of organic matter and nutrients into waterways.  An illustration of the type of environmental impacts expected from the \establishment of an oil palm venture in a forested area of PNG, taken from a foreign direct investment proposal submitted to the PNG government, is in Table 2. An additional impact is that of the effluent generated by the concentration of worker housing (200 workers per 1000 hectares of palms).  

Table 2: Environmental impacts of oil palm establishment 

Environment impacted


Activities


Logging roads

Constructed


Timber felling, transport, milling
Maintenance of residual flora and afforestation
Planting oil palm

Soil and land 
-4
-8
+4
+4

Hydrology
-2
-8
+2
+4

Climate
0
0
+2
+2

Flora
-6
-14
+4
+4

Fauna
0
-2
+2
-2

Conservation area 
-2
-4
+4
0

Note : Numbers represent level of negative or positive environmental impact.   

Source: After Agricultural Research and Advisory BHD (1994:373).  

Table 2 suggests that the removal of rainforest has the largest impact but positive impacts are claimed for oil palm establishment. The existing palm oil exporting companies in PNG are international companies that self-regulate to minimise environmental controversy. They establish cover crops on cleared land and minimise the effect of disposal of processing waste by returning it to the land under palms. The companies justify the inevitable environmental trade-offs by emphasising the size of the social and economic benefits generated.  

In summary, exports crops that use imported agrochemical inputs are growing in importance and growth may have deleterious consequences for both land and water quality. Once again, it is clear that an important issue in environmental depreciation is the weakness of the indigenous governments in formulating and implementing environmental policy to deal with these threats.  

The export of minerals

The export of minerals is important for PNG, New Caledonia and Nauru. In the case of PNG, crude oil and gold and copper dominate (Figure 9). Mineral export taxes generated 14% of total government revenues in 2000 (Bank of Papua New Guinea, 2001: Tables 8.1,8.2). A characteristic of mines in PNG is that tailings dams are not reliable due to unstable geology.  Tailings are therefore discharged into river systems. The Jaba river on Bougainville became unnavigable as a result of tailings disposal from the now closed Panguna copper mine. The Strickland-Fly River system receives tailings and overburden disposal from the Porgera copper/gold mine and the Ok Tedi/ Fly River has received tailings from the Ok Tedi copper/gold mine since 1986 (See Note 4). Cook (1996) lists the methods of disposal of tailings, the tonnages of tailings and the natural system affected for all the major mines in PNG. 

Environmental depreciation often incurs social costs and the Ok Tedi mining project was subjected to a range of social impact studies. However, the studies were undertaken after government approval was given for development (ESCAP, 2001). An appreciation of the social cost of the depreciation of the Fly River system caused by the Ok Tedi mine can be gained from the fact that A$110 million compensation to local landowners was agreed in 1996 by Ok Tedi Mining Ltd., during a case brought against the company in the Supreme Court of Victoria, Australia (Hunt, 1998).  
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The World Bank’s unpublished review of Ok Tedi Mining Ltd (1999)

cited by Mineral Policy Institute (2002) concluded that, from an environmental standpoint, the best option is to close the mine immediately. But the review acknowledged that from a social standpoint this would result in a potentially disastrous situation because of lack of preparedness for mine closure. 

The gold mines situated on small islands in PNG dispose of tailings into the ocean, as will the proposed coastal Ramu nickel mine. In the case of the latter, neutralised tailings will be discharged at 150 metres depth off the coast, it is claimed well below the surface ocean mixing zone, the tailings then flowing into and becoming buried in a two kilometre deep offshore basin. The proposed technology is ‘state of the art’ but is similar to that used at the Misima and Lihir mines in PNG (Highland Pacific, 2002). Despite the Ramu mine proponent’s claims, there is a great deal of controversy over the effect that large quantities of tailings will have on water quality, marine flora and fauna and adjacent reef and coastal ecosystems (see, for example, Pamba (1999)). Doubts that the environmental affects of the operating Lihir mine are minimal have arisen because it is believed that cyanide will remain as a contaminant in tailings (The Guardian, 1999), moreover there is satellite evidence that there is large plume of turbulence in the bay into which tailings are pumped (Mineral Policy Institute, 2002).  
Policy formulation and implementation by the government of PNG has been potentially influential in determining the extent of environmental damage caused by mining. ESCAP (2001) notes that the mining and petroleum companies of PNG submit quarterly reports and quarterly reviews that focus on the environment, social impacts and industrial relations. However, the regulatory agencies do not evaluate those reports, which are based on their own sampling and analysis, because state resources are not sufficient for undertaking the responsibility. Moreover, the government, acting through its agencies such as the Department of Mining and Petroleum, faces a conflict of interest by acting as a protector of the environment as well as a major shareholder or resource developer. It has been said (Townsend (1988), cited by ESCAP (2001)) that when conflicts have arisen, the responsible department (the Department of Mining and Petroleum) has often taken the position of a state shareholder rather than as an advocate for environmental protection. This is hardly surprising given that the government does not want to impose restraints that would affect the revenue stream so important to the economy and its fiscal programme.

ESCAP (2001) highlights the continued failure of the government, through its agencies, to develop a consistent and effective approach to social impact assessments and social monitoring in the minerals sector, as reflected in its inability to decide who should be responsible and who should pay. The approval of the Kutubu petroleum project, for example, did not require the developer to undertake a social monitoring programme.

While the above has focussed on the downstream effects of mining in PNG it is worth noting that there are also problems associated with the restoration of mine sites. Cook (1996) makes the point that there is no financial incentive for companies to undertaken restoration given that the costs cannot be offset against mine income. The long-term nature of environmental damage and restoration is also evident in the case of mining in New Caledonia. The many mines developed in the period of rapid expansion of 1968 to 1973, but then abandoned, have continued to be responsible for widespread erosion and problems of waste disposal “which will persist for many decades if not centuries” in that country (Bird 1984:52). 

Strip mining for phosphate has destroyed most of the forest and land of the small island of Nauru. Australia was the last of a succession of colonial rulers to mine the phosphate. The Australian government declared the island uninhabitable in 1968 and offered to settle Nauruan’s on an island off Queensland. The islanders stayed and achieved very high incomes in the early 1980s, but phosphate export volumes and prices have declined in recent years (ADB, 2000).  Bad management by successive governments has eroded the capital base of the Nauru Phosphate Royalties Trust that could have generated substantial revenues for the government in perpetuity. 
  The country has not only suffered an almost complete depletion of its limited land asset, but is now heavily in debt (ADB, 2000).  

The exposure that problems associated with mining in Pacific islands have received has alerted the international community to the danger of failing to address externalities in the planning and execution phases. This section has also highlighted how governments’ conflict of interest ( regulator versus profit taker ( exacerbates inherent policy weaknesses.  

Imports of technology and natural capital depreciation

Capital inflows enable the import of technology for the efficient exploitation of resources for export. In the case of natural forests, imported heavy equipment allows for efficient log extraction, as discussed under exports above. However, heavy machinery can be detrimental to the forest environment and inshore resources, for example by causing erosion, unless it is properly managed during logging operations. While policies to limit the effects of industrial logging are well developed, for example in logging codes of practice, the enforcement of regulations in remote areas is costly and difficult. 

There was a discussion above of the impacts of export agriculture, and it was concluded that the imported agrochemical inputs could depreciate both land and inshore waters. The lack of policy formulation and implementation by Pacific island governments in reducing the impacts of such imported inputs was highlighted.  

Mining in the Pacific is often characterised by technology that allows the economically efficient extraction of minerals from low grade ores. However, this requires the removal of vast quantities of overburden and the generation of huge quantities of tailings. The affects on natural capital ( river and delta depreciation ( and the weakness of the state in dealing with such issues were documented above in the case of the Ok Tedi mine. 

Inshore stocks of fish, an important food source in the Pacific islands, are now more easily depleted because of use of outboard motors and nets replacing traditional methods of fishing (Hunt, 1999). Governments face difficulties in devising effective policies that will limit inshore stock depreciation. More emphasis is now being placed on the devolution of fisheries management to local communities, given the high costs of central administration.  

This section has focused on the negative environmental effects of technological transfer; some positive effects are however described in the next section on urban environments. 

Urban environments and globalisation

The impact of globalisation on urban environments (water and air quality), it was suggested in the model (3) above, is a function of the volume of domestic production (induced by capital flows) and of imports, as modified by environmental policies. 

Pacific island towns and cities tend to be small compared with the metropolises of Asia, and local environments more readily assimilate wastes. Urbanisation is nevertheless well advanced on the smaller islands and atolls (see Table 1). The potential for wastes generated by urban concentrations to impact water and air quality is enhanced by inferior waste management practices and lack of regulations or their enforcement. The volume of urban solid waste per capita has increased as a result of greater reliance on processed foods. Prime examples are the atoll states where soils are too poor to support productive gardens.  

The atolls also suffer the disadvantage in that they lack the land area to be able to readily dispose of the high levels of waste generated per capita. The town of Tarawa on Kiribati is already overcrowded and has severe problems of finding new sites, not only for household wastes but also for discarded imported car and truck bodies, as well as potentially polluting components such as batteries. Land is in such short supply that old dumps are used for residential sites. 

Table 3 shows population growth on Pacific atolls, while Table 4 shows that that the potential for urban environmental depreciation per capita has increased as a result of the rate of growth in imports outstripping the rate of population growth in two atoll countries. 

Table 3: Annual population growth rate of Pacific atoll nations 1995-2000, %

Country
Annual population growth

Kiribati
2.3

Nauru
2.4

Tuvalu
1.9

Marshall Islands
1.5

Source: ADB (2001, Table 1)

Table 4: Estimated growth in population and merchandise imports, Tuvalu and Kiribati, 1990-2000, % 

Country
Population growth
Merchandise imports growth

Tuvalu
21
100

Kiribati
26
56

Source: ADB (2001, Table 1, Table A6)

The administration of Tuvalu is seriously considering framing legislation that will limit the importation of motor vehicles and excessively packaged goods. 

Tuvalu is presently benefiting from the import of technology and services through an AusAID (development arm of the Australian government) project that has designed and implemented, with the central government, a waste collection and disposal system (AusAID, 2001). The system includes composting of organic waste (that constitutes a high proportion of household wastes) the formation of an official dump site (monitored for its effect on the adjacent lagoon) and the construction of a piggery that will cater for pig owners who presently husband their polluting pigs in the back yards of their residences. Unfortunately, the project is plagued by competition between local government and central government for ownership of the project. Once ODA has been exhausted, the sustainability of the project will depend on the adequacy of technical and financial resources within the managing arm of Tuvalu government itself.  

The waste disposal habits of households on Pacific islands can lead to the dispersal of solid wastes into the environment with attendant health risks. For example, because of poor waste collection services the burning of garbage containing a high proportion of plastics commonly generates air pollution. Recycling can be effective in intercepting materials that are imported or the result of foreign investment in manufacturing, that have economic value, before they impact the environment ( such as some plastics, metals and glass (Hunt, 1998). However, markets are non-existent for many types of waste such as newspapers. The ‘sanitary landfills’ of Pacific island cities and towns that receive unrecycled household and industrial wastes are unlikely to be lined, and the leachates that issue from them are likely to destroy the quality of underground waters, adjacent streams and inshore waters. 

A characteristic of vehicles in the Pacific islands is that they are heavily polluting, compared with vehicles in developed countries. They are commonly of an early vintage, lack pollution control devices and are poorly maintained. However, vehicular air pollution is not a serious problem because of the relatively small size of urban concentrations and the relatively low level of vehicle ownership. A potential health problem in Port Moresby, associated with imported leaded petrol, was headed off when the oil companies phased out lead in 2000.  

The import of technology through ODA can be effective in improving water and air quality in the Pacific. For example, advanced reticulated sewage systems can replace septic tanks.  Importantly though, the regular and costly maintenance of such systems can easily exceed the financial and technical capacity of local governments (Note 5).  Municipalities and local governments in the region are characteristically short of funds to provide environmental services but these administrations nevertheless do have recourse to consumption taxes, for example goods and services or value added taxes. And it is appropriate that these taxes fall on the consumer goods that are often sources of pollution.   

Water supplies are often improved through the flow of ODA, for example JICA (the official development arm of the Japanese government) has funded the rehabilitation of the Port Moresby system. Notwithstanding the importance of aid is the emphasis that should be given to the adoption of appropriate water pricing by local authorities. In particular, the introduction of progressive user pays systems can generate income to maintain and develop urban water supplies and at the same to provide an incentive for conservation; Port Moresby and Pohnpei provide examples of such systems (Hunt,1998).   

Central and local governments of Pacific island countries bear the ultimate responsibility for managing urban environments, sustaining urban waste and water projects and implementing population policies. But given the weaknesses of governments and particularly local governments, illustrated above and corroborated by ESCAP (2001), a reduction in the depreciation of Pacific island urban environments is something that will continue to be a major focus of ODA in the form of technology, services and capital.    

The environmental impacts on Pacific islands of trade and capital flows in the rest of the world

Having reviewed the effects of endogenous trade and capital flows, the chapter now turns to consider the effects of these flows in the rest of the world on Pacific island environments, argued in (1).  

The reduction in restraints on trade as a result of the implementation of trade rules under the GATT and the WTO, together with freer labour and capital markets, are factors that have contributed to global economic growth (OECD, 1994).  While energy consumption per unit of GDP improves with economic growth, there is a scale effect that increases total energy consumption (Cole, 2000; Sprenger, 1997), mainly by the burning of fossil fuels. The volume of gaseous emissions, principally carbon dioxide (CO2), has been exceeding the assimilative capacity of the global environment and caused their accumulation in the atmosphere. The increase in the atmospheric concentration of unassimilated (greenhouse) gases has probably resulted in global warming.

The International Panel on Climate Change (IPPC)(2001a) concludes that the greenhouse gas emissions have been instrumental in a global average surface temperature risen of 0.60C in the 20th century (See Note 6 and Figure 10), causing a sea level rise of between 0.1 and 0.2 metres over the same period. The IPCC (2001b) projects a sea level rise of 0.09 to 0.88 m for 1990 to 2100, with a central value of 0.48 m. Given that rainfall is expected to increase slightly, it is this predicted rise in sea level that poses the greatest threat to Pacific islands. Even if greenhouse gas concentration were stabilised, the sea level would continue to rise for hundreds of years.
  

If the mean sea level rises, present extreme levels will be attained more frequently. The increase in maximum heights will be equal to the change in the mean, which implies a significant increase in the area threatened with inundation. Under such circumstances, even incrementally small elevations in sea level would have severely negative effects on atolls and low islands through inundation and salination manifested in a reduction in the amount of land available for human habitation as well as for agriculture. The reality of the inundation threat faced by atolls is illustrated by the fact that the highest point of Tuvalu is some 2 metres above sea level. Space is already scarce on small islands and atolls where it is impractical to suggest building setbacks and a retreat to higher ground. More mountainous island countries also possess areas of low-lying land, carrying forests or agriculture, that are vulnerable to inundation (IPC, 2001a). 

Coastal ecosystems that are important for subsistence and commercial fisheries will only be affected if their rate of succession is slower than the rate of sea level rise. The most serious threats to coral reefs, affecting their ability to respond to higher sea levels, are the higher CO2 concentrations (which reduce calcification rates) and higher sea temperatures. Coral reefs are already under great stress from episodic warming of the sea surface and show widespread bleaching.  Fish production will suffer if these reef habitats are lost (IPPC, 2001b). 

Kaly et al. (1999) demonstrate that for many systems, the greater the number and intensity of hazards (human-induced as well as natural) that have impacted them in the past, the greater is their level of vulnerability to future stresses. All available assessments confirm the high vulnerability of small island states to climate change, independent of the methodology applied (IPCC, 2001b).

In as much as the Southern Oscillation (Note 7) is intensified or more frequent as a result of global warming, the tuna fish stocks of the countries of the Western Central Pacific Ocean will be affected. Lehodey et al. (1997) note that catches are highest in the western equatorial Pacific warm pool but an be displaced by as much as 50° of longitude eastward, (i.e. from their EEZs to the high seas), during El Niño episodes and westward in La Niña years.  

A contributing factor to excess tuna fishing effort is government capitalisation of distant water tuna fleets in the rest of the world. A U.S. government subsidy of US$14 million enables the American tuna fleet in the WCPO to pay US$18 million to Pacific island countries in annual access fees (Maxwell and Owen, 1994:16). The European Commission pays annual subsidies to European fishing fleets of US$1 billion a year (The Economist, 2002:46); restraints on fishing effort and falling fish stocks elsewhere are resulting in European and global excess fishing capacity spilling over into the Pacific. In 2000, 14 Spanish super seiners, licensed to fish in the Kiribati EEZ, were additions to tuna fishing effort in the WCPO.    

Policies to mitigate effects of climate change on Pacific Islands
The domestic policies of Pacific island countries can be applied at several levels to mitigate the effects of sea level rise – the principal threat resulting from climate change ( and can well be integrated with policies governing fishing, agriculture and coastal development. Examples are the prevention of fishing practices that physically damage protecting reefs, limiting runoff from agricultural lands that can chemically damage reefs, and preventing foreshore sand and gravel extraction.  Adaptive policies, such as emigration, are already being adopted by Pacific island governments.
  Given the dearth of institutional resources to formulate mitigation and adaptive policies, Pacific island states are benefiting from policies adopted in the rest of the world. ODA to 10 Pacific island countries, aimed at reducing the rate of natural capital depreciation resulting from sea level rise, under the Pacific Islands Climate Change Assistance Program (PICCAP), is organised by SPREP and funded mainly by UNDP (UNDP, 2002). (Note 8.)  

Policies adopted by the rest of the world to slow climate change will not forestall the threat of inundation to low islands and atolls. The median prediction of sea level rise of around half a metre in the next 100 years is certain to put at risk the very existence of atolls and low islands. While it needs to be acknowledged that there are many assumptions in the predictive modelling, it is noted above that because of thermal inertia – a slow response to atmospheric temperature rise – the sea level will continue to rise for hundreds of years even if greenhouse gas emissions were stabilised. In the longer run sea level rise will respond to present and future greenhouse gas emissions; a fourfold increase in greenhouse gas emissions could eventually cause a sea level rise of up to 4 m, threatening the larger mountainous island countries, such as Papua New Guinea, by severely depreciating their land resources. It can be predicted that immigration policy linked to climate change will, sooner or later, need be developed in the rest of the world with respect to islands in the Pacific and other regions.
  In the meantime, risk analysis combined with cost-benefit analysis of a range of protection strategies would appear to be a useful exercise in providing information for Pacific island policy makers.

Conclusions

Economic globalisation, in terms of increases in trade and investment, has not had the impact on the Pacific islands that it has had on the rest of the world in the last 20 years. Unfavourable terms of trade, lack of investment opportunities and poor economic management reflect in lacklustre economic growth across the region. 

The economies of the Pacific islands are nonetheless relatively open, compared with other developing countries. At the same time they are more vulnerable to environmental shocks. The chapter focused on the environmental effects of this openness and to assist the analysis models that relate trade and investment with environmental depreciation were developed. The first model suggested that total environmental depreciation was a function of endogenous trade and capital flows together with trade and capital flows in the rest of the world, as modified by island government policy. Two types of environmental capital were then identified, natural capital and urban environmental capital; the relationship between globalisation and their net depreciation, together with the modifying effects of policy implementation, was investigated.  

In the case of natural forests, exports were found to exceed the rate of renewal in the case of the Solomon Islands and Vanuatu and the manner of exploitation was found environmentally damaging in Papua New Guinea and the Solomons. Official development assistance which was a characteristic of forestry in the three countries had not been effective in putting forest exports on a sustainable footing through policy implementation. 

The world’s largest tuna fishery is based on four main species that comprise a valuable common property resource in the Western Central Pacific Ocean, in which most Pacific islands are situated. The level of exploitation of tuna for export is now judged to be depreciating the stocks of one of these species.  A challenge now faces the Pacific island countries through regional agencies and conventions to devise methods that will prevent further depreciation of specific tuna stocks and by-catch species in the multi-species fishery. 

In the case of inshore waters, the depreciation of marine resources is a function of unregulated exports for the live fish trade, together with imported technology enabling an expansion of commercial fishing. Conflict between the need to generate cash from inshore stocks and the maintenance of the same stocks for subsistence is likely to intensify.  

Export agriculture is implicated in the depreciation of natural capital through erosion and pollution. Examples were given of the environmental impacts of foreign investment in large scale export agriculture and mitigation measures, and of locally financed export agriculture that damaged environments through forest clearing and the use of imported chemical inputs.  

The export of minerals as a result of private capital flows and imported technology was shown to have been responsible for serious and long lasting degradation of downstream environments. Institutional weakness is exacerbated by governments’ conflict of interest, being both profit taker and environmental policy maker and implementer. Time will tell whether the new ocean disposal techniques are in fact benign and also whether the global mining companies will invest adequately in the rehabilitation of the sites of newly depleted mines. 

It is in urban environmental management that improvements could be expected with economic growth. However, the income levels of Pacific islands are generally below the threshold levels at which the transition to cleaner air and water, predicted by the Kuznets curve, should take place. Moreover, low levels of economic growth have prevented governments from increasing investment in urban infrastructure and environmental regulation. And although official development assistance has been effective in the provision of potable water supplies, the percentage of the population that can access piped water is still low in some countries. Fresh water supplies and coastal environments particularly on atolls and smaller islands are threatened by a rapid growth in imports per capita that has resulted in the generation of increased volumes of waste.    

A strong theme throughout the chapter was the weakness of Pacific island governments in policy formulation and implementation. While official development assistance may effectively augment the efforts of island governments, the higher level of policy implementation achieved is often not sustained. Examples were given that suggest a lack of improvement in the application of environmental policy in the areas of agriculture, mining and forestry. And while increased economic growth among Pacific islands would make more resources available for policy formulation and implementation, this growth may only be possible through further depreciation of natural capital. 

In addressing the environmental effects of globalisation in the rest of the world on Pacific island countries, it was concluded that inundation due to rising sea levels could severely reduce the land area available on atolls and small islands over the next 100 years. Moreover, the stabilisation of greenhouse gas emissions will not materially alter this scenario. Mitigation measures of island governments, developed through cost-benefit analysis and supported by official development assistance, will gain time. In the log run, immigration policies specifically relating to environmental refugees are expected to be increasingly adopted by the rest of the world.     

Conclusions can be drawn relating to the direction of ODA to Pacific island countries for environmental and resource management in the face of economic globalisation. Where weak central government is the underlying cause of poor environmental and resource policy implementation, as epitomised by forest management in Melanesia, then programmes to strengthen core governance would appear to take priority over technical assistance and departmental strengthening efforts. 

On the other hand, where a genuine lack of government resources is the principal constraint on policy implementation, ODA could effectively be directed to cooperation and assistance in technical and institutional strengthening. A proviso is that the organisation and infrastructure implemented should be able to be maintained after the flow of ODA has ceased. Areas identified above where policy implementation could well be improved in the by the provision of technical and financial assistance to Pacific islands are:

i. management of coastal and inshore resources, 

ii. provision of potable water supplies and management of urban waste,

iii. mitigation of sea level rise effects,

iv. implementation by island states of regional policies developed for the management of common marine resources, notably tuna and species affected by the tuna fishery. 

________________

Note 1:

Factors influencing the move towards a free trade area in the Pacific were the loss of trade preferences, and pressure from the WTO and external trade partners towards trade liberalisation. These pressures had been manifested in the weakening of the Lomé Convention (an arrangement for preferential access of goods to the EEC) at the WTO and in the requirement for states, in various international and regional groupings, to make commitments to time-bounded liberalisation schedules.  Pacific island countries will work towards rules and legislation to protect intellectual property rights of indigenous peoples; develop a program to facilitate environmentally friendly products from FICs; consider trade and environment linkages throughout the trade liberalisation process; and, through the Forum Secretariat and other regional agencies, undertake further work on various aspects of trade liberalisation (Forum Secretariat, 1999).

Note 2:

Pacific island states and Indonesia and the Philippines convened a Multilateral High-level Conference (MHLC), an outcome of which in September 2000, was the Convention on the Conservation and Management of Highly Migratory Fish Stocks in the WCPO.  (This convention stems from the Agreement for the Implementation of the Provisions of the United Nations Convention on the Law of the Sea of 10 December 1982 relating to the Conservation and Management of Straddling Fish Stocks and Highly Migratory Fish Stocks (1995 Fish Stocks Agreement); adopted on 4 August 1995; and entered into force on 11 December 2001. Thirty states had ratified or acceded this convention by 12 November 2001, while thirty nine signatories, including the European Community, had not ratified, acceded, or deposited their instrument of formal confirmation (Fritjof Nansen Institute, 2001)). A commission will be established to implement the convention’s aims to achieve compatibility of measures between EEZs and the high seas. Importantly, the convention anticipates limits to tuna catches.

Note 3.

In the case of a live fish export proposal in Fiji, investigated by the PC, it was found that the only fish in abundance in demand for the trade was coral trout, and this stock was estimated to be worth US$56 million using values in the Hong Kong Market. It was estimated, however, that the sustainable yield was much less than the proposed level of exploitation (SPC, 2001b). The policing of such live fish operations is often non-existent because fishing administrations tend to be weak and underfunded. Gillett (SPC, 2001a) reports that only one fourth of the staff of national fisheries agencies is spent on coastal management matters, and that in a survey of 31 sites throughout the Pacific only 40% of the villages had been visited by government officials to discuss coastal resource management during the previous ten years.   

Note 4: 

Ok Tedi Mining Ltd. operates the Ok Tedi copper-gold mine and ore concentrator in the highlands of Western Province of Papua New Guinea. From 1984 until the end of 1998, the average rate of discharge of tailings and waste rock into the river was 65 million tonnes per annum (Mtpa) of which 44 Mtpa was waste rock and 21 Mtpa was tailings. The tailings material and the abrasion products of the waste rock deposited in the Fly River system affects the hydrology of the system mainly by raising the bed level of the Ok Tedi and Fly Rivers. High suspended sediment loads have produced physical impacts in the form of loss of fish habitat, reduced fish populations and dieback of vegetation on the floodplains. The tailings and the waste rock contain copper, other heavy metals and diverse sulphide minerals which have the potential to register adverse chemical and biological effects on living things (Mineral Policy Institute (2002) citing the World Bank’s unpublished review of Ok Tedi Mining Ltd (1999)).

The most obvious manifestation of sedimentation in the downstream rivers is dieback of floodplain vegetation. The amount of dieback has increased steadily over the life of the mine and will continue to do so into the future; the affected area was 18 square kilometers (km2) in 1992 and it is currently about 480 km2. The estimated area of land which is ultimately susceptible to dieback induced by mining operations ranges from 1,278 - 2,725 km2 depending on the assumptions made. The dieback reflects not only a loss of ecosystems, but has also been associated with loss of farming (gardening) areas for people residing in downstream areas. In addition to the estimates of potential future dieback, the study also indicates that: (a) dieback will continue past mine closure due to progressive downstream movement of the sediment wave as predicted by the sediment model; (b) recovery will be slow; and, (c) dieback recovery will be quicker the sooner the mine is closed (Mineral Policy Institute, 2002, citing the World Bank’s unpublished review of Ok Tedi Mining Ltd, 1999).

Note 5: 

in the town of South Tarawa, Kiribati, a reticulated sewage system provided under an overseas aid programme served 9,000 people, via connections to housing, government buildings and community toilet blocks. However, in 1995 the system was in a state of near collapse. Frequent mainline blockages were accompanied by vandalism and disrepair of the community toilet blocks, for which the local councils refused to accept responsibility. As a consequence a large proportion of the population continued to deposit faecal waste directly on to ocean and lagoon beaches ( a system that was low cost to the user but that generated external costs in terms of inshore water pollution (Hunt, 1996a; Hunt, 1996b). 

Note 6:   
The Third Assessment Report of Working Group I of the Intergovernmental Panel on Climate Change (IPCC, 2001a, 2001b) builds upon past assessments and incorporates new results from the past five years of research on climate change. A Summary for Policymakers (SPM), which was approved by IPCC member governments in Shanghai in January 2001, describes the current state of understanding of the climate system and provides estimates of its projected future evolution and their uncertainties.    

Figure 10 shows that the rise in atmospheric CO2 concentration from 1970 to 2000, measured at Mauna Loa in the Pacific, was about 14%. 
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Note 7:

A complicating phenomenon in Pacific climate change is the Southern Oscillation, a change in sea pressure gradient between the Western and Eastern Pacific that causes El Niño and La Niña events. The westerlies ‘pile up’ the warm waters in the Western Pacific; at the same time upwellings of nutrient rich cool waters enhance the fisheries off South America. In an El Niño the pressure gradient between east and west reduces, i.e. the Southern Oscillation Index (SOI) changes, and the equatorial waters of the central and Western pacific become cooler, while in La Niña the westerly trades blow more strongly. The whole cycle is referred to as the ‘ENSO’. Droughts that accompany a severe El Niño, such as the one in 1997/1998, can have serious social and economic consequences in the Western Pacific. 

The recent behaviour of ENSO seems unusual relative to that of previous decades. A protracted period of low SOI from 1990 to 1995, during which several weak to moderate El Niño events occurred with no intervening La Niña events was found by some studies to be statistically very rare. The results also suggest that under climate change there is likely to be a more El Niño-like mean state over the Pacific. Tropical cyclones are not expected to be more frequent but could be more intense (IPPC, 2001b).

Note 8: 

The countries benefiting from the PICCAP program are Cook Islands, Federated States of Micronesia, Fiji, Kiribati , Marshall Islands, Nauru Samoa, Solomon Islands, Tuvalu and Vanuatu. PICCAP is funded jointly by the Global Environmental Facility (GEF), the United Nations Institute for Training and Research (UNITAR), and the South Pacific Regional Environment Programme (SPREP). A government appointed coordinator and individual country teams are responsible for implementation. The program consists of six principal components, all of which are being implemented in each participating nation: greenhouse gas inventories, mitigation options, vulnerability assessment, adaptation options, national implementation strategies, national communications (UNDP, 2002). 
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                   Box 1: Landowners to Allocate their Forest 





Landowners to Allocate their Forest To:





Logging, and or





Conservation, and or 





Agricultural development  








                          Allocation by Landowners to Logging:   





Resource owners to manage their forests subject to a forest management plan certified to conform with the state’s environmental regulations.





Resource owners to deal directly with loggers and log buyers on a simple contract basis. The Incorporated Land Group being the most appropriate and accessible vehicle through which landowners would do business. Since the state would have an interest in the financial transaction associated with the contract, it would be registered with the state.





Landowners to be protected from unfair dealing by strengthened and new legislation.





An independent arbiter to determine either the f.o.b. or mill door (domestic processing) value of the logs. The contract between the resource owner and the logger would specify the proportion of this value to be paid to the resource owner.





The value of the logs, as verified by the independent arbiter, to be the basis of a log tax levied on the harvester.














This submission argues that assistance for small business development should be a priority 


in Australia’s aid programme 


to Papua New Guinea,


proposing certain initiatives 








� AusAID is less likely to insist upon counterpart funding than other aid providers, such as ADB and the World Bank, but its projects are often demanding with respect to counterpart staffing (Hunt et al, 1999). 





� The WHP’s free survey scheme ceased in the early 1990s.





� In practice disputes are rare.


�New Caledonia and French Polynesia are French colonies, while U.S. territories and possessions in the Pacific include Hawaii, Guam, American Samoa, and the Northern Marianas.  


� Signatories are Cook Islands, the Federated States of Micronesia, Fiji, Kiribati, Marshall Islands, Nauru, Niue, Papua New Guinea, Solomon Islands, Tonga, Tuvalu, Vanuatu and Western Samoa. The agreement also provides for special treatment and assistance to be extended to the smaller Island countries Cook Islands, Kiribati, Nauru, Niue,  Tonga, Tuvalu and Western Samoa.


� An analysis of the sustainability of mining (in Papua New Guinea), rather than its  environmental impact per se, using a weak criterion of sustainability ( where sustainability can be achieved by transforming natural capital into an equal amount of man-made capital ( can be found  in Hunt (1998).   


� Kiribati and Tuvalu, small economies with large Exclusive Economic Zones (EEZs), usually receive a very high proportion of their total government revenues in the form of license fees from foreign tuna fleets. In 2001 the Tuvalu government derived US$6.7 million from licences, 50% of total government revenue (ADB, 2002:Ch 6). Even in PNG, which has a relatively large and diversified economy, the government is anticipating that the large tuna stocks will be an important contributor to future national income and development (The National, 2002b). 


� Line fishing mainly for fresh markets.


� Distant water tuna fleets deploy FADS to attract schools of tuna. These schools contain relatively high proportions of juvenile yellowfin and big eye. 


� PC member countries are � HYPERLINK "http://www.fotw.ca/flags/as.html" �American Samoa�, � HYPERLINK "http://www.fotw.ca/flags/au.html" �Australia�, � HYPERLINK "http://www.fotw.ca/flags/fj.html" �Fiji�, � HYPERLINK "http://www.fotw.ca/flags/fr.html" �France�, � HYPERLINK "http://www.fotw.ca/flags/pf.html" �French Polynesia�, � HYPERLINK "http://www.fotw.ca/flags/gu.html" �Guam�, � HYPERLINK "http://www.fotw.ca/flags/ki.html" �Kiribati�, � HYPERLINK "http://www.fotw.ca/flags/mh.html" �Marshall Islands�, � HYPERLINK "http://www.fotw.ca/flags/fm.html" �FS Micronesia�, � HYPERLINK "http://www.fotw.ca/flags/nr.html" �Nauru�, � HYPERLINK "http://www.fotw.ca/flags/nc.html" �New Caledonia�, � HYPERLINK "http://www.fotw.ca/flags/nz.html" �New Zealand�, � HYPERLINK "http://www.fotw.ca/flags/mp.html" �Northern Mariana Islands�, � HYPERLINK "http://www.fotw.ca/flags/pw.html" �Palau�, � HYPERLINK "http://www.fotw.ca/flags/pg.html" �Papua New Guinea�, � HYPERLINK "http://www.fotw.ca/flags/ws.html" �Samoa� � HYPERLINK "http://www.fotw.ca/flags/sb.html" �Solomon Islands�, � HYPERLINK "http://www.fotw.ca/flags/to.html" �Tonga�, � HYPERLINK "http://www.fotw.ca/flags/tv.html" �Tuvalu�, � HYPERLINK "http://www.fotw.ca/flags/us.html" �USA�, � HYPERLINK "http://www.fotw.ca/flags/vu.html" �Vanuatu�. FFA member countries are Australia, Cook Islands, Federated States of Micronesia, Fiji, Kiribati, Republic of Marshall Islands, Nauru, New Zealand, Niue, Palau, Papua New Guinea, Samoa, Solomon Islands, Tonga, Tuvalu and Vanuatu. 





� Turtle casualties are also being monitored by SPC along with management methods that limit turtle catch and that enhance their post-catch survival. In the higher latitudes of the South Pacific albatross have commonly been casualties of long line fishing but steps are being taken to avert further depredations (Chapman, 2000).  





� The trust funds of Tuvalu and Kiribati, also resource-poor atoll nations, have grown in value and at the same time have made increasing contributions to government revenues (Hunt, 1989).  


� After 500 years, sea level rise from thermal expansion may have reached only half of its eventual level, which models suggest may lie within ranges of 0.5 to 2.0 m, or 1.0 to 4.0 m for CO2 levels twice and four times those of pre-industrial times, respectively. Moreover, analysis has shown that even with a fully implemented Kyoto Protocol, by 2050 warming would be only about 1/20th of a degree less than what is projected by the IPCC (Parry et al. 1999). Therefore, climate change impacts are inevitable. 


� New Zealand is assisting Tuvalu to adapt to future sea level rise by agreeing to accept 75 migrants a year from that country (Laupepa, 2002). 


� Emigration for economic reasons is already common, for example the human exodus from Samoa confined its population increase to only 0.3% a year between 1985 and 1990 (ESCAP, 2001:Table 4).       
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		Atmospheric concentrations of CO2 are expressed in parts per million (ppm) and reported in the

		1999 SIO manometric mole fraction scale.  Missing values are denoted by -99.99.

		In years where one monthly value is missing annual values were calculated by substituting a

		fit value (4-harmonics with gain factor and spline) for that month and then averaging the

		twelve monthly values.

		Trends

		The NOAA/CMDL flask data from Mauna Loa show an increase in the annual value from 325.3 parts per million (ppm) in 1970 to 356.4 ppm in 1992, or 1.41 ppm per year. Conway et al. (1994) reported a global growth rate of 1.43 ppm per year during 1981-92 for

		Atmospheric CO2 concentrations at Mauna Loa show a seasonal pattern: the annual drawdown occurs in September-October, and the annual buildup occurs in May. Conway et al. (1994) reported that the peak-to-peak seasonal amplitude for Mauna Loa was 6.9 ppm du

		Because of the favorable site location, continuous monitoring, and careful selection and scrutiny of the data, the Mauna Loa record is considered to be a precise record and a reliable indicator of the regional trend in the concentrations of atmospheric CO
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Figure 4: Gross domestic product growth in three Pacific island countries (constant prices), 1995-2000
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		Table: Gross domestic product % growth at constant market prices, 1995-2000

				1995		1996		1997		1998		1999		2000				1995		1996		1997		1998		1999		2000

		Cook Islands		-4.4		-0.1		-3.9		-3.2		5.8		9.8		Fiji Islands		2.5		3.1		-0.9		1.4		9.6		-9.3

		Fiji Islands		2.5		3.1		-0.9		1.4		9.6		-9.3		Papua New Guinea		-3.3		7.7		-3.9		-3.8		7.6		0.8

		Kiribati		3.5		4.3		1.0		7.3		2.3		-3.8		Solomon Islands		13.1		2.5		-1.0		0.8		-1.4		-14.5

		Marshall Islands		9.8		-15.9		-9.4		1.1		0.1		-0.9

		Micronesia, Fed. States of		3.5		-1.5		-4.8		-1.7		1.3		2.5

		Papua New Guinea		-3.3		7.7		-3.9		-3.8		7.6		0.8

		Samoa		6.4		11.6		0.8		2.5		3.1		7.3

		Solomon Islands		13.1		2.5		-1.0		0.8		-1.4		-14.5

		Tonga		3.2		-0.2		0.6		2.5		4.6		6.2

		Tuvalu		-5.0		10.3		3.5		14.9		3.0		3.0

		Vanuatu		-0.0		2.5		1.5		2.2		-2.5		2.8

		Source: ADB (2001:Table 12).
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Figure   :Gross domestic product growth, three countries (at constant prices), 1995-2000
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Figure 5: Share of net private capital
in total capital flows, 1989-1999
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		Capital flows Pacific island countries

		Net private flows from all sources

				y1989		y1990		y1991		y1992		y1993		y1994		y1995		y1996		y1997		y1998		y1999

		Cook Islands    b		7.5		4.4		2.1		31.2		-105.0		-218.0		27.0		-54.5		-3.5		10.0		-47.7

		Fiji Islands		-10.0		76.2		-8.5		96.0		91.1		71.3		49.0		-13.3		4.5		98.0		-40.7

		Nauru   b		-8.9		1.0		16.1		-43.4		19.2		11.3		0.5		-13.3		-3.0		1.9		-0.6

		Papua New Guinea		315.8		203.6		84.0		679.8		-384.2		-145.7		561.6		414.2		133.6		229.5		499.3

		Samoa		-0.4		7.0		3.0		4.6		4.7		2.4		3.0		4.0		4.0		3.0		2.0

		Solomon Islands		9.9		6.9		11.9		12.6		23.6		0.1		3.8		1.8		30.1		5.3		6.4

		Tonga		0.1		0.2#		0.4		1.0		2.0		2.0		2.0		2.2		1.9		1.2		0.7

		Vanuatu		9.2		12.8		24.8		25.8		25.8		29.8		30.8		32.9		29.9		19.9		19.9

		Total		323.2		311.9		133.8		807.6		-322.8		-246.8		677.7		374.0		197.5		368.8		439.3

		# Estimated by author

		Official flows from all sources

				y1989		y1990		y1991		y1992		y1993		y1994		y1995		y1996		y1997		y1998		y1999

		Cook Islands    b		12.6		12.3		13.5		17.2		12.6		14.3		13.1		11.3		10.0		8.1		6.0

		Fiji Islands		33.9		27.6		19.3		49.4		35.1		10.4		35.3		40.3		44.0		30.7		23.2

		Nauru   b		0.1		0.2		0.4		0.2		0.3		2.4		2.5		2.9		2.6		2.1		6.6

		Papua New Guinea		421.0		534.8		452.5		401.6		307.4		286.3		397.0		356.0		292.5		323.0		172.6

		Samoa		30.4		45.8		54.9		48.1		60.2		52.0		47.4		33.9		28.1		31.8		21.3

		Solomon Islands		30.4		45.8		54.9		48.1		60.2		52.0		47.4		33.9		28.1		31.8		21.3

		Tonga		24.2		30.0		18.6		23.9		31.7		34.9		38.4		31.6		25.4		22.9		21.0

		Vanuatu		38.9		52.2		54.7		39.7		35.0		42.0		44.9		31.0		27.3		40.6		36.5

		Total		591.4		748.6		669.0		628.3		542.5		494.2		626.0		540.8		458.2		490.9		308.6

				y1989		y1990		y1991		y1992		y1993		y1994		y1995		y1996		y1997		y1998		y1999

		PI Official flows		591.4		748.6		669.0		628.3		542.5		494.2		626.0		540.8		458.2		490.9		308.6

		PI Net private flows		323.2		311.9		133.8		807.6		-322.8		-246.8		677.7		374.0		197.5		368.8		439.3

		Total		914.6		1060.5		802.8		1435.9		219.7		247.4		1303.7		914.8		655.7		859.7		747.9

		All DC Official flows		53924.8		70018.3		78248.5		72309.1		71955.4		63576.3		74428.6		50569.0		56666.7		70374.1		65199.7

		All DC Net private flows		43277.5		50768.6		64041.7		102686.5		173039.9		189459.8		214473.6		289461.6		299739.7		280221.8		219227.3

		Total		97202.3		120786.9		142290.2		174995.6		244995.3		253036.1		288902.2		340030.6		356406.4		350595.9		284427.0

				y1989		y1990		y1991		y1992		y1993		y1994		y1995		y1996		y1997		y1998		y1999

		All developing countries		45		42		45		59		71		75		74		85		84		80		77

		Selected Pacific island countries		35		29		17		56		-147		-100		52		41		30		43		59
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Figure: Share of net private capital in total capital flows, 1989-1999
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Figure 3: Foreign trade as a % of GNP, 
 selected Pacific island countries, 
1980/1990/2000
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		Foreign trade as a percentage of GNP

				y1980		y1990		y2000

		Fiji Islands		78.9		93.5		90.3
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		Samoa		…		79.8		38.7
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		Tonga		79.8		64.2		55.6

		Vanuatu		…		70.6		57.2
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Figure 6:  Log exports PNG andSolomons, 
1994-2001, millions of cubic metres
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				y1994		y1995		y1996		y1997		y1998		y1999		y2000		y2001

		PNG		2.943		2.513		2.607		3.006		1.613		1.984		1.992		1.91

		Solomons		0.58		0.659		0.733		0.607		0.532		0.547		0.472		0.5

				Sources: Central Bank of Solomon Islands (various);

				Solomon Islands Ministry of Forestry, Environment and Conservation (personal communication with Commissioner of Forests).

				Sources: SGS (various); Duncan (1994); Fortech (1997); Hunt (forthcoming).
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Figure:  Log exports PNG and Solomons, 
1994-2001, millions of cubic metres
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Figure 9: Value of PNG exports, 1995-2000, US$
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		Database		Units		Scale		Series_Code		Country																		y1977		y1978		y1979		y1980		y1981		y1982		y1983		y1984		y1985		y1986		y1987		y988		y1989		y1990		y1991		y1992		y1993		y1994		y1995		y1996		y1997		y1998		y1999		y2000		y2001

		World Economic Outlook IMF		Annual percent change		None		W1NGDP_R%		World		Real gross domestic product (annual % change)																4.4		4.6		3.8		2.3		2.2		1.1		3.1		4.8		3.7		3.7		4.1		4.7		3.7		2.5		1.5		2		2.3		3.7		3.6		4.1		4.1		2.6		3.4		4.7		4.2

		World Economic Outlook		Annual percent change		None		W1TRADE%		World		Trade volume of goods and services (annual % change)																5.4		5.5		7.2		3.9		2.9		-0.4		1.9		9.4		3.4		3.7		6.2		8.6		7.8		5.5		4.5		4.5		3.8		9		8.9		6.7		9.8		4.3		5.1		10		7.8

		The World Economic Outlook (WEO) Database September 2000												1989		1999

												Trade as % of GDP		22.5		27.4

												Capital flows as % of GDP		8.5		18.3

												Gross FDI as % of GDP		2		4.6

		Mauna change in CO2 ppm												0		0.67		1.19		2.1		0.68		0.87		1.02		1.7		1.64		1.37		1.78		1.28		1.14		1.66		1.69		1.43		1.27		1.85		2.45		1.5		1.25		1.43		0.74		0.74		1.76		2.04		1.68		1.26		2.74		1.7		1.12

														1970A1		1971A1		1972A1		1973A1		1974A1		1975A1		1976A1		1977A1		1978A1		1979A1		1980A1		1981A1		1982A1		1983A1		1984A1		1985A1		1986A1		1987A1		1988A1		1989A1		1990A1		1991A1		1992A1		1993A1		1994A1		1995A1		1996A1		1997A1		1998A1		1999A1		2000A1		2001A1

		Mauna Loa AtCO2 ppm										Atmospheric Carbon Dioxide		325.65		326.32		327.51		329.61		330.29		331.16		332.18		333.88		335.52		336.89		338.67		339.95		341.09		342.75		344.44		345.87		347.14		348.99		351.44		352.94		354.19		355.62		356.36		357.1		358.86		360.9		362.58		363.84		366.58		368.28		369.4

		Oak Ridge millions of metric tonnes of CO2		Annual										4075		4227		4394		4633		4641		4613		4879		5018		5078		5368		5297		5125		5080		5067		5241		5405		5573		5701		5926		6035		6096		6186		6089		6090		6236		6378		6530		6628		6608

		Oak Ridge billions of metric tonnes of CO2		Annual percent change								CO2 emissions				3.7		4.0		5.4		0.2		-0.6		5.8		2.8		1.2		5.7		-1.3		-3.2		-0.9		-0.3		3.4		3.1		3.1		2.3		3.9		1.8		1.0		1.5		-1.6		0.0		2.4		2.3		2.4		1.5		-0.3

		Oak Ridge billions of metric tonnes of CO2		Annual										4.1		4.2		4.4		4.6		4.6		4.6		4.9		5.0		5.1		5.4		5.3		5.1		5.1		5.1		5.2		5.4		5.6		5.7		5.9		6.0		6.1		6.2		6.1		6.1		6.2		6.4		6.5		6.6		6.6

		MAUNA LOA

																																														0.41% year

														1970 325.06 325.98 326.93 328.14 328.07 327.66 326.35 324.69 323.10 323.07 324.01 325.13 325.68    325.65

														1971 326.17 326.68 327.18 327.78 328.92 328.57 327.37 325.43 323.36 323.57 324.80 326.01 326.32    326.32

														1972 326.77 327.63 327.75 329.72 330.07 329.09 328.05 326.32 324.84 325.20 326.50 327.55 327.46    327.51

														1973 328.54 329.56 330.30 331.50 332.48 332.07 330.87 329.31 327.51 327.18 328.16 328.64 329.68    329.61

														1974 329.35 330.71 331.48 332.65 333.08 332.25 331.18 329.40 327.44 327.37 328.46 329.58 330.25    330.29

														1975 330.40 331.41 332.04 333.31 333.96 333.59 331.91 330.06 328.56 328.34 329.49 330.76 331.15    331.16

														1976 331.74 332.56 333.50 334.58 334.87 334.34 333.05 330.94 329.30 328.94 330.31 331.68 332.15    332.18

														1977 332.92 333.41 334.70 336.07 336.74 336.27 334.93 332.75 331.58 331.16 332.40 333.85 333.90    333.88

														1978 334.97 335.39 336.64 337.76 338.01 337.89 336.54 334.68 332.76 332.54 333.92 334.95 335.50    335.52

														1979 336.23 336.76 337.96 338.89 339.47 339.29 337.73 336.09 333.91 333.86 335.29 336.73 336.85    336.89

														1980 338.01 338.36 340.08 340.77 341.46 341.17 339.56 337.60 335.88 336.02 337.10 338.21 338.69    338.67

														1981 339.23 340.47 341.38 342.51 342.91 342.25 340.49 338.43 336.69 336.85 338.36 339.61 339.93    339.95

														1982 340.75 341.61 342.70 343.57 344.13 343.35 342.06 339.82 337.97 337.86 339.26 340.49 341.13    341.09

														1983 341.37 342.52 343.10 344.94 345.75 345.32 343.99 342.39 339.86 339.99 341.16 342.99 342.78    342.75

														1984 343.70 344.50 345.29 347.08 347.43 346.79 345.40 343.28 341.07 341.35 342.98 344.22 344.42    344.44

														1985 344.97 346.00 347.43 348.35 348.93 348.25 346.56 344.69 343.09 342.80 344.24 345.56 345.91    345.87

														1986 346.29 346.96 347.86 349.55 350.21 349.54 347.94 345.91 344.86 344.17 345.66 346.90 347.15    347.14

														1987 348.02 348.47 349.42 350.99 351.84 351.25 349.52 348.11 346.44 346.36 347.81 348.96 348.93    348.99

														1988 350.43 351.72 352.22 353.59 354.22 353.79 352.39 350.44 348.72 348.88 350.07 351.34 351.48    351.44

														1989 352.76 353.07 353.68 355.42 355.67 355.13 353.90 351.67 349.80 349.99 351.30 352.53 352.91    352.94

														1990 353.66 354.70 355.39 356.20 357.16 356.22 354.82 352.91 350.96 351.18 352.83 354.21 354.19    354.19

														1991 354.72 355.75 357.16 358.60 359.33 358.24 356.18 354.03 352.16 352.21 353.75 354.99 355.59    355.62

														1992 355.98 356.72 357.81 359.15 359.66 359.25 357.03 355.00 353.01 353.31 354.16 355.40 356.37    356.36

														1993 356.70 357.16 358.38 359.46 360.28 359.59 357.58 355.52 353.70 353.98 355.33 356.80 357.04    357.10

														1994 358.36 358.91 359.97 361.27 361.68 360.94 359.55 357.49 355.84 355.99 357.58 359.04 358.89    358.86

														1995 359.96 361.00 361.64 363.45 363.79 363.26 361.90 359.46 358.06 357.75 359.56 360.70 360.88    360.90

														1996 362.05 363.25 364.02 364.72 365.41 364.97 363.65 361.49 359.46 359.60 360.76 362.33 362.64    362.58

														1997 363.18 364.00 364.56 366.36 366.80 365.62 364.47 362.51 360.19 360.77 362.43 364.28 363.76    363.84

														1998 365.32 366.15 367.31 368.61 369.30 368.87 367.64 365.77 363.90 364.23 365.46 366.97 366.63    366.58

														1999 368.15 368.86 369.58 371.12 370.97 370.32 369.25 366.91 364.60 365.09 366.63 367.96 368.29    368.28

														2000 369.08 369.40 370.45 371.59 371.75 371.62 370.04 368.04 366.53 366.63 368.20 369.43 369.40    369.40

		Atmospheric concentrations of CO2 are expressed in parts per million (ppm) and reported in the

		1999 SIO manometric mole fraction scale.  Missing values are denoted by -99.99.

		In years where one monthly value is missing annual values were calculated by substituting a

		fit value (4-harmonics with gain factor and spline) for that month and then averaging the

		twelve monthly values.

		Trends

		The NOAA/CMDL flask data from Mauna Loa show an increase in the annual value from 325.3 parts per million (ppm) in 1970 to 356.4 ppm in 1992, or 1.41 ppm per year. Conway et al. (1994) reported a global growth rate of 1.43 ppm per year during 1981-92 for

		Atmospheric CO2 concentrations at Mauna Loa show a seasonal pattern: the annual drawdown occurs in September-October, and the annual buildup occurs in May. Conway et al. (1994) reported that the peak-to-peak seasonal amplitude for Mauna Loa was 6.9 ppm du

		Because of the favorable site location, continuous monitoring, and careful selection and scrutiny of the data, the Mauna Loa record is considered to be a precise record and a reliable indicator of the regional trend in the concentrations of atmospheric CO
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Figure 10: Atmospheric Carbon Dioxide Concentration at Mauna Loa, 1970-2000
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Figure 8: Tuna catches by ocean, 
1985-1999, tonnes
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		Table 1: Tuna catch by ocean area, tonnes

				Total		WCPO		EPO		Atlantic		Indian

		y1985		2117791		1007206		370750		429526		310309

		y1986		2392020		1136795		477208		422654		355363

		y1987		2392799		1138661		468546		397706		387886

		y1988		2615849		1236210		466948		409025		503666

		y1989		2705245		1286809		473298		418847		526291

		y1990		2948711		1417482		479944		482617		569058

		y1991		3190283		1654152		436316		534925		564890

		y1992		3128473		1566229		435709		483231		643304

		y1993		3176480		1455096		431588		536696		753100

		y1994		3244215		1561229		428109		547577		707300

		y1995		3313644		1613032		475381		509018		716213

		y1996		3202981		1533646		474916		492065		702354

		y1997		3350065		1630812		537844		447785		733624

		y1998		3601100		1900290		509967		457219		733624

		y1999		3571114		1718776		661495		457219		733624

		Note to Table 1: In 1999 the WCPO tuna catch was the source of 48%

		of the global catch, and the EPO was the source of 19%.



Figure 1: Western Central Pacific Ocean 
and Eastern Pacific Ocean
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Figure  : Tuna catches by ocean area, 1985-1999,Tonnes
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