Samoa
Valuation plan

Samoa’s planning document
 had an action (3.2) to undertake economic valuation of ecosystem services for terrestrial, aquatic and marine area use.

Benefits of biodiversity

The benefits derived from biodiversity can be divided into four:

· Direct Benefits – derived from the observed use of biodiversity

· Indirect Benefits – derived from presence of biodiversity but not seen to be used

· Optional Benefits – the value of possible future direct and indirect uses, which are no longer an option if biodiversity is lost

· Existence Benefits – a value independent of current or future use, like the value of the variety of life itself

1 Direct benefits from the use of Biodiversity:

A. TERRESTRIAL

i) Flora:

The flora of Samoa is very significant to the life and well being of the people.

About 30% of the Samoa’s forest trees are used commercially for timber, mainly as building materials for houses and for general construction work. Certain hardwoods are mostly used for handicrafts such as woodcarving, tool making, Samoan war weapons etc. Another use that is most obvious in the community is for fuelwood where almost all hard wood species are suitable for this purpose.

The importance of grass and weeds as reported is for pasture for animal feed like cattle, horses etc. and for composting in a sense to enhance soil fertility.

Over 100 native plants are currently used for traditional medicines for a variety of purposes ranging from baby sickness to pregnancy to toala, and sprains. A considerable number are used regularly for decorations such lagaali, laumaile, and mosooi. Several species of ferns are identified for medicinal use and the stems of others are commonly used for garden posts and flowerpots. Several plants and animal parts are used for hunting and fishing tools.

Agriculture dominates the Samoan cash and subsistence economies, accounting for nearly all the crops that are used for domestic consumption while some like coconut, cocoa, bananas and taro also provide the main exports. The majority of main agricultural produce are sold locally in our local produce market, eg. banana, coconut, head cabbage, etc.

For other crops like fruit crops with numerous varieties are mostly used in research type of work such as improvement programs, germplasm and fruit tree project as well as for medicine. And they are commonly used for consumption purposes in terms of ripen fruits. Ornamental crops like anthurium, orchids and others are used for commercial cutflower nurseries and flower arrangement which develop by some of the local flower gardeners.

For the traditional practices of medicinal plants, numerous studies on this area have been carried out mostly by Whistler and Kramer (1995). Due to the complexity of ethno-medicine in Samoa, only some of the medicinal plant species and the common treatments are presented.

The practice which is mostly used by many local healer (Taulasea Samoa) is the water infusions made of fresh leaves or bark, often in combination involving many different species are very common in Samoa ethno-medicine. Fresh leaves are often used externally in combination with massage, even for treatment of internal ailments.

For example: The species of Morinda citrifolia (Nonu)

Uses: 
Flowers - Juice is prepared to cure inflamations in eyes.

Fruits - The juice constitutes a remedy for mouth and throat infections. Juice from fermented fruit is sometimes taken as treatment for rheumatism.

Leaves - Fresh leaves are applied externally in combination with massage to treat head ache, fever, inflammations and skin infections. A water infusion made of the leaves of Nonu also may be taken to treat urinary problems as reported by Arvidsson.

ii) Fauna:

The birds are important to the ecosystem of the island as seed dispersers and pollinators. The grey frigatebird (Atafa) is believed by the Samoan people that when it appears in horizon it is indicating storm. The feathers of the bird such as the white tailed bird (tavae sina) are used to tightly tied with a hook as a bait for fishing. The crimson crowned (manutagi) fruit dove is one of the birds that its feathers are used for decorating fine mats.

There is no up-to-date information on the uses of other mammals in Samoa, except for the meat of flying foxes, which have been recorded consume by some of the local people in the past. The very important uses of bats is for regenerating of the forest through seed dispersal and flower pollination.

Snakes were used for biological control in the past by placing them in cocoa plantation to control mice.

The production of the honey for export and local consumption is extracted from the Bee Farming of the Italian Honey Bee. Insects found in Samoa have contributed widely to the floral pollination. Other uses include their commercial values obtained from producing wax for making candles. They are also use for medicine purposes and for nutritional value as reported by the Women in Business. The Rhinoceros beetle in the other hand is recommended for its traditional value in which the wings are used for handicrafts.

B. FRESHWATER

Freshwater species such as prawns, eels and Tilapia are mainly used for food. There are two known freshwater prawn species found in all freshwater systems throughout Samoa, and these are the fa’ivae (Macrobrachium lar) and ulavai (Palaemon sp.) (Bell & Ropeti, 1995). Freshwater eels tuna (Anguilla mamorata) is also consumed. Two introduced tilapia species (Oreochromis mossambicus, O. niloticus) has been introduced into Samoa for consumption.

C. MARINE

i) Commercial / Subsistence:

There is no up to date information stating the current uses of marine species aside from general consumption. However, most of the oceanic finfish were been reported from Fisheries Division have been exported such as albacore, skipjack and yellowfin tuna. The fresh finfish that are not exported are sold locally.

About 9 coral species are used for decorations of marine aquarium which have been recorded, four coral species have important values for medicinal purposes and two other species are reported were traditionally used to produce lime for painting. In the olden days, corals were generally used for burial activities.

The traditional knowledge that is used for fishing is one of the very important aspects to promote the conservation and sustainable use of biodiversity. And most of these knowledge, practices, methods and techniques were adopted from our ancestors in which some practices are still using to date. eg. Rod fishing (Seuseu), mata. Traditional practices like the using of the ava niu kini to poison fish that is reported being killed much of the reef fish should be banned completely because it is unsustainable. Another type of the same practice which need to be stopped is the “tuiga amu or tuiamu”. This is because it can damage much of the corals as it serves as habitat for the reef and the lagoon fishes. However, non finfish such as shellfish and loli are used for food security and are sold for money earning.

ii) Traditional:

The Samoan way of fishing (eg. Rod fishing, Basket fishing etc..) and its fishing methods is very appreciated together with their traditional practices and is quite significant in respect of the availability of the resources for the need of the present and future generation.

5.1.6.2 Indirect benefits from the use of biodiversity:

For the ecological value, trees provide soil enrichment and source of protein for animal feed and many other numerous uses. eg. erosion control, animal/plants habitats, wind protection, flood/runoff control, etc. Most of the shrubs have been recorded are very significant as nitrogen-fixing plants. For example: Erythrina variegata (Gatae Samoa).

As some plants does not need full sunlight for better growth, some of the trees are important for this purpose in providing shades not only for remnants but also for protection of human beings and animals.

Other very important indirect benefits of biodiversity to Samoa include the use of trees as an important aspect of carbon sink to absord the release of greenhouse gases to the atmosphere and regulating the climate. Forests provide a very important function in the protection of watershed areas of which majority of the countries water supply is derived from. The presence of healthy coral reefs and mangrove forests contribute significantly to the coastal protection.

Commercially, the biodiversity has contribute to the significant increase in the number of tourist arrival to Samoa with small scale ecotourism programmes, developed as well as natural sites and endemic species.

The maintenance of Samoa’s culture is very much linked to the preservation of the biodiversity. Apart from the direct benefits to the Samoans from the biodiversity, a vast amount of Samoan muagagana are derived from direct interaction between people and the environment such as fishing and lupe hunting.

5.1.6.3 Option values of biodiversity:

A full understanding of the option values of biodiversity can only be fully accounted when current economic valuations of biodiversity is completed.

5.1.6.4 Existence values of biodiversity:

The value of Samoa’s biodiversity to the totality of the planets biodiversity - both in terms of the preservation and continuing evolution of life on earth and as well as its viability as the main source of natural ingredients for human development - is adequately reflected in the discussions above on the values of various elements of Samoa’s biodiversity to ecosystem maintenance, food and medical research and the production of a vast array of materials today for human needs.

5.1.7 ECONOMIC VALUE OF BIODIVERSITY:

The Gross Domestic Product provides an indicator of the growth of the economy of a nation. The GDP for Samoa in 1999 was estimated at SAT $718.4 million at current market prices (Treasury Department, 1999).

Agriculture, fishing and handicraft can be classified s marine and terrestial based sectors of the economy – each contributed 8.2 %, 7.8 %, and 0.3 % of the GDP respectively.

The growth of tourism related industries such as hotels and restraunts and transport are partially dependent upon the marine and forest resources that provide eco-touristic attractions. Holiday tourists are attracted to Samoa for these natural attractions and cultural attributes. Tourism earnings have contributed 18.8 % of GDP.

The goods and services provided by the terrestial and marine resources though essential, have not been directly accounted for in the GDP for several reasons. These goods and services are not transacted through formal markets and in some cases markets do not exist to permit payments for their utilisation. In other cases, the values of these goods and services have been misallocated as returns to labour and entreprenourship making wages and profits excessive. Hence, these natural resources tend to be treated as a ‘free good’.

The economic valuation exercise conducted recently is aimed at reallocating the execessive wages and profits attributed to labour and entrepreneurship during the extraction and utilisation of the goods and services provided by the terrestrial and and marine resources back as resource rents. This occurs particular so in th eproduction of timber, non-tmber forest poducts and fishing. When no market exists for the utilisation of these resources such as for recreational services and the indirect benefits of the ecological funcitons of the rerrestrial and marine resources, the values were elicited directly from society using the contingent valuation method. The estimate total economic value of the goods and environmental services of the selected terrestrial and marine resources is provided in the Table 5.2.

The economic value was assessed at SAT $27.8 million per annum that is about 3.2 % of the GDP. This contribution is significant given that these resources are either the primary input in the production of fishery, timber and non-timber materials and the critical attractions to the tourism industry without which the multiplier from the touristic earnings could not have been generated. The life support function of these resources need not have to be further justified.

TABLE 5.2: ECONOMIC VALUES OF SAMOA’S FOREST & MARINE RESOURCES

	Resources 
	Goods & Services 
	Kinds of value 
	Economic Valuation Technique
	SAT/Year

	Forestry 
	Timber ~ 
	Direct Use 
	Economic Rent 
	$461,337.00

	-
	Non-Timber Forest Product*~ 
	Direct Use 
	Economic Rent 
	$479,964.00

	-
	Recreational@ 
	Direct Use 
	Contingent Valuation
	$259,018.00

	-
	Ecological Functions 
	Indirect & Optional 
	Contingent Valuation
	$323,106.00

	Marine
	Fishery~ 
	Direct Use 
	Economic Rent 
	$21,761,047.00

	-
	Recreational@ 
	Direct Use 
	Contingent Valuation 
	$1,201,645.00

	-
	Ecological Functions 
	Indirect & Optional
	Contingent Valuation
	$277,242.00

	Total Forestry & Marine Resources: 
	$24,763,359.00


*may include values of resources collected from marine resources

@from international visitors only. Information on th enuber of domestic visitors is not available yet

~value varies when a sensitivity analysis of fair profit margin for business risk is conducted

Samoa’s national report
 indicated that the importance of this biodiversity to Samoa cannot be overemphasized. Simply stated, it is the ecological foundation upon which Samoa exists culturally, socially and economically. The ecological services of the water, clean air, soil and vegetation renewal, biodiversity maintenance, even carbon sequestration – are heavily dependent on biodiversity. The natural stock of resources that the economy depends on - forest products, water for human consumption and electricity generation, edible plants and animals, medicinal plants, the marine resources for food and exports, and many others – are intricately linked to or constitute parts of biodiversity. Tourism is a growing sector and the branding of Samoa as a tourist destination has a strong environmental flavor. Samoa’s culture of folklores and proverbs are enriched by the stories of human interactions with different species of fauna and flora.
With a population where 80% are largely subsistence and directly dependent on the terrestrial and marine environments for food, income and general sustenance, biodiversity plays a vital and central role in Samoa’s social and economic development. 
Considered in the context of global conservation, Samoa biodiversity is particularly important in the context of the South Pacific. A review of conservation value of a total of 226 South Pacific Islands (Dahl, 1986) ranked three of the islands of Samoa highly. Savaii at number 23, Aleipata Is at number 30 and Upolu at number 46. Samoa’s flora is one of the most diverse in Polynesia with about a quarter of the plants endemic. The importance of the country’s birdlife, particularly the proportion of endemic species (23%) and the threats to it have been recognized by the International Council for Bird Preservation who have listed the Samoa Islands as one of the world’s ‘Endemic Bird Areas’ in need of urgent conservation attention (ICBP, 1992). Similarly in 2004, recognizing the region’s rich but vulnerable biodiversity, Conservation International (CI) classified the Polynesia area (including Samoa) as a biodiversity hotspot requiring priority urgent conservation actions. Samoa’s endemic species and sites of global biodiversity significance because of their rarity and species richness, are therefore important parts of the planet’s total biodiversity.
Valuing Marine and Terrestrial Resources

Valuation demonstrated the economic value of the country’s environmental resources and pointed to important changes to government policy to improve the management of these resources.

The long-term growth of Samoa’s economy is highly dependent on the wise management of its natural resources. However, the value of the country’s resources have not been adequately acknowledged or properly accounted for, and this has led to the gradual decline in its stocks of environmental assets, threatening both the Samoan economy and internationally important biodiversity.

In devising the Samoan National Biodiversity Strategy and Action Plan (NBSAP), the UNDP and the Samoan Government recognised the need for the economic value of Samoa’s marine resources to be identified and incorporated. The authorities asked WWF to assist with carrying out an economic valuation study to highlight how much the country’s biodiversity was worth in monetary terms – specifically within the forestry and marine sectors. This exercise was intended to raise awareness of the importance of wise management of the country’s scarce natural resources and to recommend different regulatory and/or economic mechanisms that could be introduced to maximise the returns from these values and ensure the sustainable use of resources.

The UNDP, the Samoan Government and the WWF funded a consultant from Universiti Putra Malaysia to estimate the economic value of Samoa’s marine and terrestrial resources, which was carried out in collaboration with WWF staff. The results had to be generated in less than three months on a tight budget, and therefore not all of the values of the environment could be estimated. The study focused on the larger ones, such as rents for timber and fisheries, the recreation values of environmental resources, the flood protection function of mangroves and carbon sequestration. Techniques used included surveys to find out how much people were willing to pay to enter recreation areas and simple modelling techniques to calculate appropriate rents for use of the country’s forests and fisheries. For some of the more complex values of nature, such as carbon sequestration properties of forests, estimates from other countries had to be used.

The study found that Samoa’s agriculture and fisheries sectors contribute 8.2% and 7.8% of GDP respectively, while tourism earnings were estimated to contribute 18.8% of GDP.

Once the study was completed, a workshop for different Government departments of Samoa was held to discuss the results and to advance possible policy implications. The study and subsequent workshop were successful in raising awareness within Government departments and civil society of the critical economic importance of the country’s scarce resources. The findings from the study were incorporated into the NBSAP, and actions have been identified over the short and long term to integrate them into national development planning. Key proposed interventions, most of which have been acted upon, include:

· The need to charge entrance fees to protected areas;

· Increasing fisheries charges to larger vessels to generate greater government revenues and decrease the incentives for over-exploitation of the fishery;

· The introduction of mechanisms to ensure that local landowners receive greater returns from forestry;

· The integration of economic valuation in key government decision-making processes;

· The establishment of a ‘National Trust Fund’, funded in part by the new fees, and partly by international donors.

Following the study, the Samoan authorities hired a full time environmental economist to carry out further valuations in additional areas. Interest in the valuation of natural resources within the Pacific Rim has increased, and has resulted in similar studies carried out in other Pacific Island nations.

· This case study clearly showed the power of talking in terms of money. Once people saw the huge value of biodiversity in dollar terms they quickly understood its importance.

· By talking in economic language we were able to engage Ministries who traditionally did not work on environmental issues, for example the Finance Ministry.

· The involvement of external donors, in this case the UNDP, can be very important in ensuring the interest of the National Government at an early stage.
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