Fiji
Fiji
 had a section on the benefits of biodiversity conservation and ecologically sustainable development (3).
3.1 Introduction

3.1.1 Contributing to Global Biodiversity

Much of Fiji’s biodiversity is unique to Fiji, species found nowhere else in the world. Fifty per cent or more of Fiji’s plants and birds, all 24 palms, 72 of the 76 species of Psychotria, both frogs, over 90% of some insect groups such as cicadas and marine insects, are all endemic.

The uniqueness of its biodiversity distinguishes Fiji from all other countries – it is a living treasure which forms a natural heritage which Fiji can be justly proud of. But it also places a heavy responsibility on Fiji for its continued existence – it cannot be conserved in nature anywhere else in the world.

3.1.2 Biological Wealth

Biological resources provide the basis for life on earth. The fundamental social, ethical, cultural and economic values of these resources have been recognised in religion, art and literature from the earliest days of recorded history. Given these multiple values, it is not surprising that most cultures (and governments) have embraced the principles of conservation ( McNeely et al. 1990).

As emphasised in Fiji’s State of the Environment and National Environment Strategy reports, much of Fiji’s economy is based on the use of natural resources and the benefits and services provided by natural, healthy ecosystems.

But in order to compete for the attention of government decision makers in today’s world, policies regarding biological diversity first need to demonstrate in economic terms the value of biological resources to a country’s social and economic development.

Although the methods and credence of `biological accounting’ is improving rapidly, there remain considerable problems in the economic analysis of biological resources. The standard models do not give sufficient weight to long-term benefits and there remain problems in assessing appropriate values for various ecological services.

3.2 Valuation of Fiji’s ecosystems

A valuation of Fiji’s Ecosystems has been carried out for the FBSAP by FBSAP TG5 (1998).

The four major ecosystems that form the basic components of Fiji’s natural asset base, and for which an economic valuation will be carried out:

1) open sea;

2) coral reefs, lagoons and beaches;

3) mangrove forests and estuaries;

4) tropical moist forest.

The emphasis is on major natural ecosystems that are or may be threatened by overharvesting, pollution, or conversion to alternative uses, and for which valuation is particularly important in order to guide development choices. The list is therefore not exhaustive. In particular freshwater resources (surface and underground), are not included, primarily for lack of data.

Eleven ecosystem services are identified in Table 3.1; this list does not pretend to be exhaustive, but is nonetheless comprehensive enough for the purpose of the FBSAP. All ecosystems provide several services simultaneously, and the same type of service may be provided by more than one ecosystem.

Table 3.1: Ecosystems and Ecosystem Services recognised for Fiji

	ECOSYSTEMS 
	ECOSYSTEM SERVICES

	Open sea

	Climate regulation; Disturbance regulation

	Coral reefs, lagoons and beaches
	Water regulation and supply; Erosion control and soil formation; Nutrient cycling

	Mangrove forests and estuaries
	Waste treatment; Biodiversity preservation; Food production

	Tropical moist forest (incl. Freshwater streams and lakes)
	Raw materials provision; Recreational opportunities; Cultural values


(Source: FBSAP TG5 1998)

3.2.1 Climate regulation

The regulation of temperature, precipitation and other biologically mediated climatic processes is provided by the major carbon dioxide absorbers (sinks): the open sea and tropical forests. Such a service is a global one, in that the benefits are shared by all nations, and cannot be captured exclusively by nations who own the ecosystems providing them. The value of this service may therefore appear quite elusive; this obviously complicates the implementation of conservation measures, even more so since most of the open seas are common property.

3.2.2 Disturbance regulation

Coral reefs reduce the impact of ocean waves on the coast; mangrove forests protect the shoreline from surging tides, and coastal agricultural land from the deleterious effect from salt spray; tropical forests absorb water, preventing destructive floods.

3.2.3 Water regulation and supply

Rainfall is stored by the tropical forest, and released gradually in the creek and river systems. This is particularly important in a wet tropical climate, with abundant and occasionally torrential rainfall; it is also valuable on the drier sides of the major islands, where deforestation has led to increased run-off and sedimentation with water scarcity in dry periods.

3.2.4 Erosion control and soil formation

Tropical forest cover protects soil from rain and wind, limiting sediment loads in rivers and creeks, and allows the accumulation of organic material to replace that soil which is lost naturally in runoff. Mangroves resist shoreline erosion (refer 3.2.2).

3.2.5 Nutrient cycling

Acquisition, storage and release of nutrients is accomplished by land-based and marine ecosystems. Of particular importance is the role of mangroves: located mostly in the estuaries of major rivers (Rewa, Ba, Nadi and Labasa), mangroves capture nutrients from terrestrial sources, and release them gradually in the aquatic environment, serving as the beginning of the food chain, and hence the basis for subsistence and commercial fisheries. A large proportion (60%) of commercial fisheries in Fiji is believed to be directly dependent on mangroves in this way.

3.2.6 Waste treatment

Mangroves and lagoonal seagrass beds are efficient absorbers of excess nutrients from wastewater. This is particularly important, for example many of Fiji’s sewage treatment plants release treated effluent to mangrove areas and the impact of wastewater released would be more severe if it was not for the action of nearby mangroves and seagrass beds.

3.2.7 Biodiversity preservation

The preservation of biodiversity is important for a variety of reasons.

Firstly, biodiversity promotes ecosystem stability. The more diverse a system, the greater its ability to withstand shocks and stresses. If biodiversity promotes ecosystem health and function, then biodiversity promotes all the services derived from ecosystems.

Second, plants and animal species have a value because they may be used to produce economic goods, such as food and raw materials; this will be discussed later. Species also have a value as a source of drugs. Approximately one-quarter of all prescription drugs have been derived from substances found in tropical plants with total sales of more than US$50 billion annually. For example, an important treatment for childhood leukaemia was found in the rosy periwinkle of the Madagascar tropical rain forests. Traditional Chinese medicine utilises 5,000 of the 250,000 known plant species. Cambie and Ash (1994) list approximately 450 plant species which are used in Fiji for medicinal purposes.

It has been estimated that in an average developing country, US$200 worth of medicinal plants are used annually per household. If these were replaced by imported drugs, the cost would be approximately F$75 million annually in Fiji.

Third, the organisms’ genes may be a source of genetic information, to be used for crossbreeding or genetic engineering, which allows direct transplanting of desirable genes from one species to another, creating species with new characteristics. Tropical forests have already contributed genetic material to increase disease resistance in cash crops such as coffee and cocoa. Given that nearly all the world’s food supply depends on the cultivation of about 110 plant species, all of which may be subject to diseases and pests, genetic engineering may prove essential to humanity’s survival in the future; for that, wild genetic material must be available. A wild tomato cultivar that was used to produce a wilt resistant cultivar provides benefits of more than US$ 5million annually. The total annual value of such genetic material is estimated at US$100 million annually.

Fourth, there is the “amenity value” of biodiversity: visitors value species-rich habitats (forests and coral reefs) for sightseeing and other outdoor recreational activities. Fiji’s increasingly important tourism sector is heavily reliant of this value. Even for people who do not plan on visiting tropical forests or dive on coral reefs, the mere knowledge that these resources are being preserved may be of value; this is referred to as “existence value”. There is also a cultural value associated with biodiversity; Thaman and Clarke (1987) identified more than 70 cultural/economic uses for trees found in the Pacific.

3.2.8 Food production

Food production is the most easily identifiable ecosystem service. People in Fiji obtain significant quantities of edible plants and animals from all ecosystems, for example finfish and shellfish (there are more than 70 different edible species of shellfish in Fiji), crabs, freshwater mussels, eels, seaweed, ferns, nuts, fruits or wild yams. These products are harvested both commercially and at the subsistence level. The open sea supports an industrial tuna fishery which represents a significant source of paid employment and foreign exchange.

3.2.9 Provision of raw materials

The provision of raw materials is also an easily recognisable ecosystem service. Forests yield commercial timber for both local and overseas markets; wood is also used at the subsistence level for construction purposes. Natural raw materials are essential for the production of handicrafts and many items of cultural or traditional significance.

3.2.10 Recreational opportunities

The beauty and diversity of Fiji’s marine and terrestrial landscapes make it a major international attraction for tourists, and a vital source of paid employment and foreign exchange. Tacconi and Bennett (1995) report that ecotourism contributed between US$2.2 billion and US$12.1 billion to the economies of developing nations in 1988; the potential market is therefore large.

3.2.11 Cultural values

Traditional lifestyles depend on the availability of productive land-based and marine ecosystems. Even for those not involved in traditional lifestyles, the mere existence of such ecosystems and the survival of traditional lifestyles may be of great value.

Ecosystems thus provide a wide range of services, that may be either impossible to replace (for example, when a species becomes extinct following the destruction of its habitat), or expensive to substitute for, or do without (for example, when a sea wall must be built to protect a shoreline after a mangrove forest has been cleared). Moreover, these services are often interrelated; for example, deforestation of a catchment area will increase the sediment load in a river, and may lead to a decline in fish populations and commercial and subsistence harvests.

Ecosystem services cannot be taken for granted, as all ecosystems are potentially under threat from pollution, over-exploitation, or outright destruction. The valuation of ecosystem services may therefore prove useful to guide decisions affecting their provision.

3.3 Summary value of Fiji’s ecosystems
In 1994, the total value of Fiji’s ecosystem services was F$ 973 million. This is a large amount, which represents over 42% of the 1994 Fiji GDP of F$2,312 million. Values for different ecosystems and ecosystem services are summarised in Table 3.2. For a global comparison, the economic value of ecosystem services for the entire biosphere averages US$ 33 trillion (1012) per year, compared with the annual global gross national product of US$18 trillion (Costanza et al, 1997).

Table 3.2: Value of Fiji’s Ecosystem Services, 1994. (Source FBSAP TG5 1998).

	ECOSYSTEM
	SERVICES VALUED 
	UNIT VALUE (per hectare/year) 
	TOTAL VALUE (per year)

	Open sea
	Climate regulation 
	F$56 
	F$24,253 M

	
	Food production 
	F$0.07 
	F$31.92 M

	Coral reefs, lagoons and beaches
	Recreation 
	n/a 
	F$336 M

	
	Disturbance regulation 
	n/a 
	F$307.2 M

	
	Food production 
	n/a 
	Included with mangroves

	Mangroves and estuaries
	Food production, Nutrient cycling, Habitat 
	F$2,402 
	F$100.88 M

	
	Disturbance regulation 
	F$2,500 
	F$105 M

	Tropical moist forest
	Climate regulation 
	F$328 
	F$246 M

	
	Water regulation and supply 
	F$20.6 
	F$15.45 M

	
	Raw materials provision 
	F$87.9 
	F$65.9 M

	
	Biodiversity preservation 
	F$14.70 
	F$11.03 M

	TOTAL 
	All except climate regulation
	F$973.38 M


3.4 ECOLOGICALLY SUSTAINABLE DEVELOPMENT

The high value of Fiji’s biological resources in the form of ecosystem services underpins the need to recognise their intrinsic value and the ecological foundation which is the basis of continued functioning and stability. Any form of development which destroys or imbalances the ecological foundation of these ecosystems will disrupt, decrease or destroy the environmental services which the ecosystems produce.

For this reason Sustainable Development as a national policy needs to recognise and incorporate the key component of Ecologically Sustainable Development (ESD).

ESD is development that seeks to meet the needs of present generations while ensuring that ecological processes are maintained and the quality of life, both now and in the future, is improved. The core objectives of ESD are:

· To enhance individual and community well-being and welfare by following a path of economic development that safeguards the welfare of future generations;

· To provide for equity within and between generations; and,

· To protect biological diversity and maintain essential ecological processes and life support systems
Focus 6: capacity building and strengthening. Objective 6.4 Promote biodiversity and bioresource considerations into Government’s economic decision-making mechanism. Actions: Advocate the valuation and accounting of direct and indirect goods from biodiversity and bioresources.
� Fiji (2003). Biodiersity Strategy and Action Plan, 129 pp.
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